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EDITOR'S PREFACE 

The present is the fourth volulne in the newly named series, 
Fauna of India, published under the patronage of the Govern· 
ment of India. (and formerly called' Fauna of British India' 
which was published under the Secretary of State for India in 
England). The first three volumes bearing the new name 
were those on: (i) Butterflies, Vol. 2, by G. Talbot (1947) ; 
(ii) Coleoptera: Lamellicornia, Vol. 4, Lucanidae and Pas
salidae, by G. J. Arrow (1950) ; and (iii) Annelida: Polychaeta, 
by P. Fauvel (1953). Of these, the last mentioned was the 
first one to be printed in India, and, according to the decision 
of the Government of India, all newly assigned future 
yolumes will be edited and printed in India. 

The present volume on the Rodentia forms Volume 3 in 
the second edition of the volumes on JJtlammalia, the first two 
volumes being by R. Pocock as follows: Volume 1 (1939) on 
Prirp.ates and Carnivora (in part), families Felidae and Viver
ridae; and Vo]~me 2 (1941) on Carnivora (continued), sub
orders Aeluroidea (part) and Arctoidea. 

In the first edition of the Mammalia volume by W T. Blan
ford (1888-1891: Part 2 containing Rodentia, published 
1891), the section on Rodentia (including Rodentia proper, 
Le. the Simplicidentata and the modern order Lagomorpha 
which includes the Duplicidentate rodents comprising the 
families Leporidae and Ochotonidae) occupied 104 pages 
(pp. 356-459) and included 106 species and 15 varieties, thus: 
93 species and 15 varieties of the Simplicidentata and 13 
species of the Duplicidentata (Lagomorpha). 

During the period of over a half-century which has elapsed 
since the publication of Blanford's volume, there has been 
considerable addition to our knowledge of the mammalian 
fauna of India, in particular the Simplicidentate Rodentia, 
as a result of surveys carried out by the Mammal Survey, ca. 
1911-1929 (largely financed by the Government of India), 
the Zoological Survey of India, and several other bodies. 
As a result, a huge body of material ,vas accumulated, and 
several new species of Indian rodents were described. In the 
present volume about 46 genera, 128 species and 260 sub· 
species of the order Rodentia sense str. (that is, excluding the 
Lagomorpha.) are listed as occurring in the Indian region. 
To these numbers we may add about 8 species and 25 sub
species Whose status is not clear. 
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We were fortunate in securing the co-operation of Sir John 
Ellerman for writing this volume. He is acknowledged as 
the world's leading authority on the living rodents, and I am 
sure that the present volume will serve as an authoritative 
guide to the rodents of India. 

The manuscript of the present volume was ready several 
years ago and contained material published up t·o about 1946 
only. For a variety of reasons, it came late into our hands. 
It was, therefore, considered desirable to bring it up to date 
as far as possible. For this purpose, and with the author's 
consent, I have added here an Appendix (by M. L. Roonwal 
and B. Biswas) to include 10 new species and subspecies 
which have been described since the original manuscript of 
the present volume was completed. It is hoped that the 
addition of the Appendix will enhance the u~efulness of the 
volume. 

CALOUTTA, 

25th July, 1958 

M. L. ROONWAL, 

Director, 
Zoological Survey of india 



AUTHOR'S PREFACE 

The present volume on the' Order Rodentia' in the Fauna of 
India series is based upon the very extensive collections in 
the British Museum. In order to arrive at the conclusions 
here offered, it ,vas necessary to study all rodents available 
from the whole of Asia, Europe, North Africa and Australia, 
and detailed notes were taken on 13,000 specimens or more, 
including measurements of all unbroken skulls available in 
the London collection. When one is dealing with such very 
large numbers of specimens, it soon becomes clear that sup
posed differences bet,veen SUbspecies (and indeed sometimes 
between closely allied species) must become average rather 
than absolute. I have, however, retained all named subspecies 
in India where there seemed the least excuse for so doing; 
probably several forms retained in the present work will 
u.1timately disappear into synonymy.' In addition to the 
magnificent material assembled by the work of the Bombay 
Natural History Society's Mammal S~rvey of India, I was 
fortunate in having a valuable collection made by the late 
Mr. W J C. Frost from Sind, Assam and Manipur. The 
majority of the text-figures are reprod~ced by courtesy of the 
British Museum (Natural History), London, and were drawn 
by the late Mr. A. J E. Terzi. The index has been prepared 
by Miss J M. Ingles. This ,vork was completed for publica
tion in 1946. 
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Subfamily (b) DIPODINAE 

Genus 15. Allactaga Cuvier 
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41. AUactaga elater (Lichstenst.ein) 
(i) A. e. indica Gray 

Family I,T Muscardinidae 
Subfamily (a) MUSOABDININAE 

Genu~ 16. DMJomys Thomas 
42. Dryon~ys nitedula. (Pallas) 

(i) Dryornyt~ n. pictn (Blanford) 

Subfamily (b) PLATAOANTHOMYINAE 

Genus 17. Platacanthomys Blyth 
43. Platacanth01nY8 lasiur'U,y Blyt.h 
Family V. Rhizomyidae 
Key to the Indian genera 
Genus 18. Oannornys Thomas 
44. Oannomys badius (Hodgson) 

(i) C. b. badius (Hodgson) 
(ii) C. b. castaneus (Blyth) 

(iii) O. b. pater Thomas 

Genus 19. Rhizomys Gray 
Subgenus (a) Nyctocleptes Temminck 
45. Rhizornys sumat·rensis (Raffies) 

(i) R. s. cinereus M'Clelland 

Subgenus (b) RhizO'lnys Gray 
46. Rhizomys sinensis Gray 

(i) R. 8. wardi Thoma.s 

47. Rhizomy8 pruino8U8 Blyth 
Family VI. Muridae 
Subfamily (a) CBICETINAE 

Key to the Indian genera 
Genus 20. Calomyscus Thomas 
48. OalomysCU8 bailwardi Thomas 

(i) C. b. bailwardi Thomas 
(ii) C. b. hotsoni Thomas 

Genus 21. Cricetulus Milne-Edwards 
49. Oricetulus migratorius (Pallas) 

(i) C. m. migratorius (Pallas) 
(ii) C. m. julvus (Blanford) 

50. Oricetulus alticola Thon18s 
Subfamily (b) GEBBILLINAE 

Key to the Indian genera 
Genus 22. Gerbillus Desnlarest 
Subgenus (a) DipodilZU8 Lataste 
51. Gerbillu8 dasyurua Wagner 

(i) G. d. indU8 (Thomas) 

52. GerbiUu8 nanU8 Blanford 
(i) G. n. nanU8 Blanford 
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Subgenus (b) Gerbillus Desmarest 
53. Gerbillus gleadowi Murray 
Genus 23. Tatera Lataste 
54. Tatera indica (Hardwicke) 

(i) T. i. indica (Hardwicke) 
(ii) T. i. hardwickei (Gray) 

(iii) T. i. ceylonica Wroughton 
(iv) T. i. cuvieri (Waterhouse) 

Genus 24. M eriones Illiger 
Subgenu.~ (a) Oheliones Thomas 
55. Meriones hurrianae (Jerdon) 
Subgenus (b) Parameriones Hept.ner 
56. Meriones persicus (Blanford) 

(i) M. p. persicus (Blanford) . 
(ii) M. p. baptistae Thomas 

Subgenus (c) Pall{I,siO'Jnys Heptner 
57. Meriones libycus I"ichstenstein 

(i) M. l. erythrou'J~s (Gray) 

58. M eriones crassus Sundevall 
(i) M. c. swinhoei (Scully) 

Subfamily (c) l\fICROTINAE 

Key to the Indian genera 
Genus 25. EOlhenornys l\filler 
59. Eothenomys melanogaster (Milne-Edwards) 

(i) E. m. cachinus (Thomas) 
(ii) .E. 'In. libonotus Hinton 

Genus 26. Allicoia Blanford 
60. Alticola roylei (Gray) 

(i) A. T. Toylei (Gray) 
(ii) A. T. cautus Hinton 

(iii) A. T. blanfordi (Scully) 
(iv) A. T. montosa (True) 
(v) A. T. glacialis l\1:iller 

61. Alticola stoliczkanus (Blanford) 
(i) A. s. stracheyi (Thomas) 

61(a). Aiticola bhatnaga,ri Biswas and Khajuria 
Genus 27. Hyperacrius l\liller 
62. Hyperacrius wynnei (Blanford) 
63. Hyperacrius ferMlis (True) 

(i) H. f. fertilis (True) 
(ii) H. f. brachelix (l\filler) 

Genus 28. Microtus Schrank 
64. Microtus clarkei Hinton 
Genus 29. PityrnyslHcl\Iurtrie 
Subgenus (a) Phaiom,ys Blyt.h 
65. Pitymys leucurus Blyt.h 

(i) P. l. le1lcurus (Blyth) 
(ii) P. l. petulans (Wroughton) 

(iii) P. I. everesti (Thomas And Hint.on) 
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Subgenus (b) Neodon Hod~on 
66. Pitymya sikimen-sis (Hodgson) 
67. Pitymys irene (Thomas) 

(i) P. i. forresti Hinton 
Genus 30. Ellobiua Fischer 
68. Ellobius juscocapillua (Blyth) 

Subfamily (d) MURINAE 

Key to the Indian genera 
Genus 31. Apodemus Kaup 

PART 2 

69. Apodemu.9 ftavicollis (Melchior) 
(i) A. f. rusiges (Miller) 

(ii) A. f. latronwm Thomas 
(iii) A. f. wardi (Wroughton) 
(iv) A. f. gurkha Thomas 

70. Apodemus 8ylvaticua (Linnaeus) 
(i) A. 8. pentax (Wroughton). 

(ii) A. s. orestes Thomas 
Genus 32. Micromys Dehne 
71. M icromys minutU8 (Pallas) 

(i) M. m. erythrotis (Blyth) 
Genus 33. Ohiropodomys Peters 
72. Ohiropodomys gUroides (Blyth) 

(i) O. g. gliroides (Blyth) 
Genus 34. Vandeleuria Gray 
73. Vandeleuria oleracea (Bennett.) 

(i) V. o. oleracea (Bennett) 
(ii) V. o. nilagirica (Jerdon) 

(iii) V. o. spadicea Ryley 
(iv) V. o. nolthenii Phillips 
(v) V. o. dumeticola (Hcdgson) 

(vi) V. o. rubida Thomas 
(vii) V. o. modesto Thomas 

Genus 35. HapaZomys Blyth 
74. Hapalomya longicaudatus Blyth 

(i) H. I. longicaudatua Blyth 

Genu.~ 36. Chiromyscu8 Thomas 
75. Chiromysctls chiropus (Thomas) 
Genus 37. Rattus Fischer 
SubgenUs (a) Rattus Fischer 
76. Rattu8 rattus (Linnaeus) 

(i) R. r. alexandrinus (Desmarest) 
(ii) R. r. rufesce'Yls (Gray) 

(iii) R. r. ceylonu8 (Kelaart) 
(iv) R. r. brunneus (Hcdgson) 
(v) R. r. brunneusculus (Hodgson) 

(vi) R. r. kandianus (Kelaart) 
(vii) R. r. arboreus (Horsfield) 
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(viii) R. r. kelaa1"ti ('Vroughton) 
(ix) R. r. tistae Hin t,on 
(x) R. r. bhotia Hinton 

(xi) R. ,". narbadae Hinton 
(xii) R. r. satarae Hinton 

(xiii) R. r. wroughtoni Hinton 
(xiv) R. r. gangutr1lanu.s Hinton 
(xv) R. r. khyensis Hinton 

(xvi) R. r. tiko8 Hinton. 
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(xviii) R. r. andamanen8is (Blyt,h) 
(xix) R. r. dentatu8 (Miller) 
(xx) R. 1'. rattus (Linnaeus) 

(xxi) R. r. bullocki Roonwal 
(xxii) R. r. khumbuensi8 Biswas and Khajurin 

77. Rattu8 '1nontanus Phillips 
78. Ratt'u8 rattoides (Hodgson) 

(i) R. r. rattoides (Hodgson) 
(ii) R. r. turkestanicu8 (Satunin) 

79. Rattu8 nitidu8 (Hodgson) 
(i) R. n. nitidus (Hodgson) 

(ii) R. n. ob8oletus Hinton 

80. Rattus exulans (Peale) 
(i) R. e. concolor (Blyth) 

81. Rattus blanfordi (Thomas) 
82. Ra,ttus norvegicu8 (Berkenhout) 
Subgenus (b) Stenomys Thomas 
83. Rattu8 mulleri (Jentink) 

(i) R. m. validus (Miller) 
(ii) R. m. subsp. ? 

84. Rattus rogersi (Thomas) 
85. Rattu8 bowersi (Anderson) 

(i) R. b. bowe1'si (Anderson) 
(ii) R. b. mackenziei (Thomas) 
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(ii) R. n. lepcha ('Vrought.on) 
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(i) R. c. andersoni (Thoma-s) 
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90. Rattus fulve8CtnS (Gray) 
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(15) RattU8 rajah luteolus Miner 
(16) Rattus rajah umbridors1Jm MiHer 
(17) Rattus rajah bentincan'Us l\Iiller 
(IS) Rattus rajah casensis Miller 
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106. _ Mus cervicolor Hcdgson 
(i) M. c. phUlipsi Wroughton 

(ii) M. c. fulvidiventris Blyth 
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109. M U8 f emandoni (Phillips) 
Subgenus (b) Coelomys Thomas 
110. Mus pallan Thomas 

(i) M. p. pahari Thomas 
(ii) M. p. jacksoniae (Thomas) 

111. M U8 mayori (Thomas) 
(i) M. m. mayon (Thomas) 

(ii) M. m. pococki Ellerman 

lIla. MU8 guhai Nath 
Genus 41. Acomys Geoffroy 
112. Acomys cahirinus (Desmarest) 

(i) A. c. flavidU8 Thomas 

Genus 42. GoltLnda Gray 
113. Golunda ellioti Gray 

(i) G. e. ellioti Gray 
(ii) G. e. gujerati Thomas 

(iii) G. e. paupera Thomas 
(iv) G. e. nuwara (Kelaart) 
(v) G. e. myothrix (Hcdgson) 

(vi) G. e. coenosa Thomas 
(vii) G. e. watsoni (Blanford) 

Genus 43. N esokia Gray .. 
114. Nesokia indica (Gray) 

(i) N. i. indica (Gray) 
(ii) N. i. huttoni (Blyth) 

Genus 44. Bandicota Gray 
115. Bandicota bengalensis (Gray) 

(i) B. b. bellgalensis (Gray) 
(ii) B. b. kok (Gray) 

(iii) B. b. gracilis (Nehring) 
(iv) B. b. wardi (Wroughton) 
(v) B. b. varius (Thomas) 

116. Bandicota indica (Bechstein) 
(i) B. i. indica (Bec~stejn) 

(ii) B. i. nemorivaga (Hodgson) 
(iii) B. i. savilei Thomas 

Genus 45. Diomys Thomas 
117. Diomys crumpi Thomas 
Genus 46. Vernaya Anthony 
118. Vernayafulva (G. Allen) 

APPENDIX (tty M. L. ROONWAL and B. BISWAS) 

Family I. Sciuridae 
1. Callosciuru8 macclellandi collinus (Moore) 
2. Callosciurus jlavimanus heinrichi Tate 
3. Dremomys lokriah pagus 1\1oore 

Fa.mily ll. Muridae 
Subfamily 1 ~ l\ficnOTINAE 

Page 

782 
783 
784 
788 
788 

788 
791 
791 

791 
791 
792 
794 

795 
795 
806 
806 
806 
807 
807 
807 
807 

808 
808 
814 
814 

815 
817 
831 
832 
832 
833 
834 

834 
843 
844 
844 

844 
845 
849 
849 

851 
854 
854 
855 
855 
856 
856 



XXX ELLERMAN: FAUNA OF INDIA: MAMMALIA 

4. Alticola bhatnaga1'i Biswas and Khajuria 

Subfamily 2. MUBINAE 

5. Rattu8 ',-attu8 bullocki Roonwal 
6. Rattus 'fattus khumbuen8is Biswas and Khajul'iH 
7. Rattus manipulu8 kekrimus Roonwal 
H. lliu8 '1nusculus pygrnaeu8 Biswas and Kbajuriu 
9. Mus ce1'vicoWr imphalensis (Roonwa1) 

10. Mu.s guhai Nat.h 
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ORDER RODENTIA 

INTRODUCTION 

The Order Rodentia contains a very large number of placen
tal mammals in ,vhich the mouth is adapted for gnawing, as 
a result of ,vhich the first upper and lower incisor teeth are 
enormously enlarged, at the cost of aU the other front teeth 
(the second and third incisors and the canines) which are 
absent. The large incisors are rootless and there is always a 
considerable diastema or space between the incisors and the 
cheekteeth. Correlated with this modification towards gnaw
ing the jaw muscles have become extremely powerful, and 
they modify the skull in various ways, and are the best charac· 
ters to use for the classification of the Order into families. In 
many but not all of the families, the masseter muscle passes 
through the infraorbital foramen ,vhich is then enlarged to a 
greater or lesser degree. Rodents are primarily vegetarian in 
diet, and the cheekteeth are as a rule adapted for dealing 
,vith vegetable food, although some rodents may exist on a 
mixed diet. Generally the digits of the feet bear claws. It 
is normal for the pollex (thumb) to be vestigial or absent, and 
a rodent ,vith a functional pollex is a rarity. The toes of the 
hindfeet vary between five and three in number. There is 
considerable variation in the Order towards various forms of 
life; some rodents are quite specialized towards arboreal life, 
some towards aquatic life, many towards underground life, etc. 
But many are rather generalized small terrestrial forms like 
rats and mice. Often within the Order the tail is naked and 
scaly, ,vhich is a character only found in more generalized 
Orders of mammals. The brain is said to be not of a high 
type. In the skull, the zygoma and auditory bullae are always 
present, and the orbit is never ringed by bone. Except for 
squirrels, normally the postorbital processes are absent. 

The Order is by far the largest Order of existing mammals. 
Simpson (1945) in his recent classification of the Mammalia 
states (p. 197) that 'Living rodents are believed to be as 
abundant individually and in variety as all other mammals 
put together' and 'more than half of living mammals are 
Rodents' There are close on three hundred living genera, 
and in 1940·41 I published a list of named varieties which then 
comprised more than six thousand four hundred named forms. 
(If the Order was revised, many of these would disappear into 
synonymy; and many more have, of course, been named since 
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1941.) This Order is the only Order of placenta,l mam111als 
(other than bats ,vhich can fly and such things as seals, etc., 
\yhich s,vim) ,vhich has reached Australasia (otherwise than 
by human introduction); the distribution of the Rodentia is 
\Yorld-,vide. 

The origin of the Order is not ,veIl knO\\~I. Simpson (1945) 
divides the placental mammals into four great cohorts, one 
of ,vhich comprises the Rodentia (""ith their supposed allies 
the Lagomorpha). 

In Blanford's work (1891) on the malllinals of India, and 
in very many subsequent works, the Rodentia as then under
~tood ,vas divided into t,vo suborders, the Duplicidentata 
(containing the hares, rabbits and pikas) and the Simp1ici
dentata (== Rodentia as here understood). Gidley (1912) 
proposed to give ordinal rank to the Duplicidentata, under the 
name Lagomorpha, and he has been ,videly follo,ved in this 
classification. Simpson (1945) states that both Lagomorpha 
and restricted Rodentia are kno,vn from the Palaeocene, and 
that even at that-time the t,,"o Orders ,vere distinct, and, so 
far as I am a,vare, no intermediate fossil forms between the 
t,v'o groups have yet been discovered'. There is even doubt 
as to ,vhether the t,yO groups are sufficiently closely related 
for them to be put into the same' Superorder' 

The Order Lagomorpha is not dealt ,vitll in the present 
\\~ork, but as Pocock (1939) did not include it in his key to 
Orders in the first volume of the ne,,' edition of the Fauna of 
British India series on Mammalia a fe,v notes on the Lago
morpha, Iny kno,vledge of ,,,,hich is not extensive, are in
cluded. 

In the Lagomorpha, apparclltly the infraorbital foramen is 
not reached by the masseter muscles, and it is not Inodified 
by them. The palate is usually extremel~y ~hort from before 
back,vards, and is reduced to a mere bridge bet,veen the 
molars, and the palatal foramell is typically very large. 
The fibula is said to articulate ,vith the calcaneum. There 
are t,vo upper incisors in each ja,v, but the second one is 
sInall, placed immediately behind the front one, and not func
tionally important. There are five lo,,"er cheekteeth. All 
these characters are in contrast to those llormally presellt in 
the Rodentia. Miller (1912), in his catalogue of mammals of 
,,~estern Europe, also states that in Lagomorpha (then called 
by hhn ~uborder Duplicidentata" although later he recognized 
the Lagomorpha as a distinct order) the' distance bet,veell 
mandibular tootbro"rs [is] llluch less t.han that betl\'een 
maxillary toothro,vs, only one pair of rows capable of opposi
t.ion at the same tinIe, the Illotion of the ja,,"s in: mastication 

III 
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consequent.ly lat.eral'; and in Rodentia', the' distance bet,veen 
mandibular and maxillary toothrows approximately equal, 
both pairs of ro"rs capable of opposition at the same time, 
the primary motion of the ja,vs in mastication longitudinal 
or oblique' The angular portion of the lower jaw in the 
Lagomorpha is straighter and more upstanding and less dis
torted in shape than is the case in the Rodentia. The t,,~o 
Orders may be roughly keyed as follows :-

Infraorbital foramen not reached by masseter mus
cles, and not enlarged nor modified thereby. As
cending ramus of mandible straight. Palate 
usually much shortened, and palatal foramina 
much enlarged. A second, vestigial upper in-
cisor present·. Fiv'e lower cheekteeth .. LAGO~lORPHA 

Infraorbital foramen reached by masseter muscles, 
usually enlarged or otherwise modified thereby. 
Ascending ramus of mandible more curved or 
distorted. Palate well developed, palatal fora
mina usually more moderate. Normal1y only 
one upper incisor each side. At most four per-. 
manent lower chcekteeth l{OD~N'l'lA 

The Order Rodentia ,vas defined by Miller and Gidley (191S) 
a~ fo11o"rs:-

'Terrestrial and fossorial, occasionally arboreal or sellli
aquatic placental mammals with both brain and placenta
tion generalized in type; feet unguiculate; elbo,v joint 
al,vays permitting free rotar:r motion of forearm; fibula 
never articulating ,vith calcaneum; masseter muscle 
highly specialized, divided into three or more distinct 
portions, ha ving slightly different functions; caecum 
,vithout spiral fold; dental formula not known to exceed 
i. 1/1, c. 0/0, p. 2/1, m. 3/3 = 22 permanent teeth; incisor~ 
scalpiform gro,ving from persistent pulp, the enamel of 
upper tooth not extending to posterior surface; distance 
bet,,"een mandibular and maxillary toothro,vs approxi
mately equal, poth 'pairs of rows capable of partial or 
complete opposition at the same time, the primary 
motion of the lower jaw in mastication longitudinal or 
oblique. ' 

In the detailed classification of Rodentia, no two authors 
are in exact agreement. Seven major classifications of the 
Order have been offered since 1896, and although they present 
a general similarity to,vards one another, and are not ir
reconcilable, all of them differ in detail from eacll other. 
These classifications are fully discussed in Ellerman (1940, 
1941 and 1949). 
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The cla.ssification here used is that of Ellerman (1940). 
According to this classification, eight families of rodents occur 
in Asia, and six of them reach India. The two extralimital 
families \vhich fail to reach India are the Castoridae (beavers) 
and Spalacidae (European mole-rats). Blanford (1891) rec
ognized five families in India, viz., the Sciuridae (squirrels, 
ll1armots, flying squirrels), Dipodidae (jerboas), Muridae (rats 
and mice, hamsters, voles and gerbils, also Platacanthomys) , 
Spalacidae (in which he included the bamboo-rats, Rhizomys 
and allies), and Hystricidae (porcupines). It will be noted 
that he placed Platacanthomys in the Muridae, but Winge 
(1887), Thomas (1897), and most subsequent authors place 
this genus in the family Muscardinidae (dormice); some 
authors prefer to regard it as type of a special family, the 
Platacanthomyidae, \vhich classification seems unnecessary. 
It \viII also be noted that Blanford pJaced Rhizomys in the 
Spala.Jidae, but it becomes increasingly clear that Rhizomys 
has little to do \vith Spalax, as these two genera seem merely 
both to be offshoots of some probably Cricetine group of 
Muridao ,vhich have become specialized for underground life 
but ,vhich are not closely related to each other but rather 
differ \videly, and most authors today recognize two separate 
families, Spalacidae and Rhizomyidae, although they are not 
all agreed as to the limits of either family. It is suggested 
that the correct classification seems to be to restrict the 
Rhizomyidae to Rhizomys (with its ally Cannomys) , and to 
restrict the Spalacidae to its typical genus. Spalax and 
Rhl~zomys seem really at opposite ends of two extremes of 
specialization towards underground life. Since Blanford's 
da)r, a true dormouse (Muscardinidae) has been found to 
occur in Indian territory, and another dipodide, Sicista, the 
Palaearctic birchmotL~e, has been found in Kashmir, which 
brings another distinct subfamily of Dipodidae (or family of 
some authors) into the Indian list. 

It used to be the custom to divide the Rodentia into three 
tribes or suborders, the Sciuromorpha (squirrel-like rodents), 
Myomorpha (mouse-like rodents) and Hystricomorpha (porcu
pine-like rodents). This ,vas done by Blanford, Thomas and 
others, and more recently by Simpson. It may be easily 
~ho\vn, ho,vever, that there are three or four families, mainly 
from Mrica, ,,,,,hich are neither Sciuromorph~, Myomorpha llor 
Hyst,ricomorpha if these groups are to be definable. Simpson 
has made no attempt to define his three' suborders', and ]le 
leaves some of the families ?~ncertae sedls in each of his sub. 
orders. 
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Another division was proposed by Tullberg (1899) in his 
monograph of the Rodentia; this author divided the Rodentia 
into two major divisions, the Hystricognathi ('porcupine
jawed' rodents) (with a Hystricomorph series for the majo
rity of the group, in which the infraorbital foramen is open 
for muscle transmission, and a Bathyergomorph series for the 
aberrant Mrican family Bathyergidae which has the infra
orbital foramen not or scarcely open for muscle transmission, 
and further disagrees with the more normal Hystricomorphs 
in having the fibula fused with the tibia), and the Sciuro
gnathi ('squirrel-jawed' rodents), with a Myomorph series for 
the rats, mice and allied groups which have the infraorbital 
foramen open for muscle transmission, and a Sciuromorph 
series for the families in which the infraorbital foramen does 
not transmit muscle. Miller and Gidley (1918) divided the 
Order into five superfamilies, based upon various details of 
the arrangement of the jaw muscles, but their classification 
has usually been rejected as unnatural. It seems to me that 
it is not possible to divide the Order into natural subordprs. 

Key to /amil'ies and subfamilies of living RODENTIA 

which OCCU1' in Indian te1Titory 

1 (2) Lower jaw specialized by distortion 
outwards of the angular process by 
a specialized limb of masseter late
ralis superficialis. The infraorbital 
foramen is much enlarged for mus
cle transmission, the zygomatic 
plate is narrow and completely 
below it.. Fibula unreduced, not 
fused with tibia.. Premolars un
reduced in size, cheekteeth 4/4, 
their pattern fiatcrowned, with 
inner and outer re-ent.rant folds. 
Skull broad, normally with un
constricted frontals. The fur 
modified into spines or quills or a 
mixture of both, the tail entering 
into the general spiny modifica
tion, bearing either a cluster of hol
low rattling quills, or a brush of 
modified bristles a.t it.s end. Five 
hindtoes .. Fam.: HYSTRICIDAE 

2 (1) Lower jaw with angular portion not. 
dist.orted outwards as above des
cribed, the angular process either 
pulled inwards or without special 
peculiarity (occasionally perfor
ated). (In India, no extreme modi-
fication of fur into spines.) 3 



ELLER~IAN: FAUNA OF INDIA: MAMMALIA 

3 (4) Infraorbital foramen not or scarcely 
open for muscle transmission. 
Zygomatic plate broadened, more 
specialized, tilted upwards to a 
greater or lesser degree, not com· 
pletely below the infraorbital fora. 
men. Five hindtoes. Skull with 
postorbital processes. Cheekteeth 
5/4 or 4/4, the pattern normally 
a series of transverse ridges and 
corner cusps in the upper jaw, 
the lower cheekteeth usually basin· 
shaped, with a cusp at each corner. 
Fibula not fused with the tibia. 
Externally modified for arboreal or 
terrestrial life, sometimes with 
flying membrane attached to the 
sides. Tail always completely 
haired Fam.: SCIURIDAE 

4 (3) Infraorbital foramen clearly open 
for muscle transmission. Skull 
without postorbital processes. 
Not combining the characters of 
the last family. Fibula reduced, 
fully fused with the tibia. . 5 

!) (8) The zygomatic plate is narrow and 
completely below t.he strongly en· 
larged infraorbital foramen. Jugal 
bone usually long; mandible with 
angular portlion sometimes per
forated; cheekteeth rooted, eit.her 
cuspidate (in which case the cusps 
of the upper molars are arranged 
in two longitudinal rows or fiat
crowned, with inner and outer re
entrant folds, their number 4/3 or 
3/3) . Fa·m.: DIPODIDAE (6) 

6 (i) The three centra.! metatarsal bones 
not fused to form a cannonbone. 
i\nimal not modified for bipedal 
saltatorial life. Zygoma simple, 
not in two portions, the jugal slant
ing gradually up towards the lach
rymal. Five functional hind-
toes. Frontals constricted . Subfa.m.: SICISTINAE 

7 (6) The three central metatarsals fused 
to form a cannonbone. Animal 
modified for bipedal saltatoriallife. 
The zygoma in two sharply con
tt'asted port/ions, a horizontal and 
a vertical. Three functional hind
toes (but five in all in t.he Indian 
genus). Frontals sca.rcely con-
stricted Subfam.: DlPODINAE 

H (0"» The zygomatic plate is broadened 
and tilted upwards to a greater or 
lesser degree; the infraorbita.l fora .. 
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men normally not so strongly en
larged. Usually frontals some
what narrowed. (Never modified 
for bipedal saltatoriallife in Asian 
genera.) 

9 (12) The pattern of the cheekteeth has 
many transverse crossridges ex
tending across the crowns; in pri
mitive forms the teeth are more or 
less basinshaped, with cusps at cor
ners, reminiscent of those of the 
Sciuridae; in specialized forms the 
cheekteeth become tlatcrowned. 
Angular portion of lower jaw some
times perforated. Cheekteet.h 4/4 
or 3/3. Caecum usually, not al
ways, absent. Jugal usually rela
tively long. Tail usually fully 
haired or bushy. Palate propor
tionately short 

] 0 (11) Cheekteeth 4/4, cuspidate. Bu11ac 
large, well inflated. Palate less im
perfectly ossified. Frontals rela
t.i ve ly narrow 

11 (10) Cheekt.eeth 3/3, fiat.crowned, ,vith 
the depressions (between the 
ridges) becoming isolated on crown 
surface with ,,"ear. Bullae small, 
1'educed. Palate rather poorly ossi. 
fied. Frontals relatively broad 

12 (9) The pattern of the cheekteeth is 
various, but never as described 
above for the Muscardinidae, and 
t.he number of the cheekteeth doe s 
not normally exceed 3/3. Angular 
portion of the mandible not per
forated. Jugal mostly shortened 
and reduced. The tail is most 
often naked, and very rarely bushy. 

] 3 (14) Infraorbital foramen reduced, its 
lower border nearly straight. 
Zygomatic plate tilted very strong-
1y upwards, the masseter muscle 
extending its line of attachment on 
to the inside of the infraorbital 
foramen. Cheekteeth flatcrowned, 
with re .. entrant inner and out.er 
folds which ultimately isolate as 
islands on crown surface. Cranial
Jy speciaHzed for underground life; 
mandible with lower incisor root 
forming a prominent knob below or 
.near the condylar proce 8 s 

14 (13) Infraorbital foramen as a rule less 
reduced, its lower border usually 
V .. shap'ed. l\Iasseter muscle p.ot, so 

[(10) 
Fam.: 1\lu~cARnINIDAE 

[NINAE 
Subfaln.: 1\{UR(, A RDI-

[l\1YINAE 
Subfnm.: PLATACANTHO-

(l :J) 

Fam.: R,HIZOMYIDAE 
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far as known, ext.ending its line of 
attachment on to inside of infra-
orbital foramen Fam.: MunmAE (15) 

15 (16) Cheekteeth frequently evergrowing, 
complex-prismatic in pattern. 
Skull considerably specialized, 
either for underground life or, more 
normally, by a general shifting for
,vards of the ridges for jawmuscle 
attachment; the ridges fuse, when 
they do so, in the int.erorbital re
gion of the skull rather than (as in 
other rodents) on the parietals. 
Squamosal crests developed. In
fraorbital foramen smal1. Tail 
normally hairy and relatively 
short. Subfam.: MICROTINAE 

16 (15) Cheekt.eeth of different pattern, 
rooted (with one extralimital ex
ception (the Gerbilline genus 
Rhol1lbonl,Ys)). Skull without the 
peculiarities described above.. (17) 

17 (18) Skull specialized with tendency to 
inflation of the bullae, enlargement 
of braincase, and weakening of 
rostrum, zygoma and mandible, its 
general type suggestive of that 
fotmd elsewhere in saltatorial 
rodents. External form more or 
less specializeq for life in plains or 
deserts; some species at least are 
saltatorial. Tail usuaJIy hairy, 
long in Asiatic genera. Cheekteeth 
either relatively simple prismatic 
in type, or upper molars with 
two longitudinal rows of cusps. 
(Upper incisors usually grooved.) Subfam.: GERBILLIN AE 

18 (17) Skull without the specializations 
described above 19 

19 (20) Upper cheekteeth with the laminae 
separated by fairly wide folds, and 
when cuspidate there are two well 
marked rows of cusps present. 
(In Asiatic genera, the ta·il is rather 
hairy and, with the exception of 
Calo111,YSCU8, considerably short-
ened.). Subfam.: CRICETINAE 

Upper cheekteeth laminate, with 
the laminae pressed closely togeth
er, and when cuspidate there are 
three well-marked rows of cusps 
present. (Animal usually general
ized, with long and naked ta.il. 
Occasionally the hallux lacks a 
claw a.nd becomes ful1y op:posable.) Subfam.: MUR~NAE 
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American authors prefer to split the Muridae into two 
families Muridae and Cricetidae (the latter containing Gerbil
linae and Microtinae). In favour of this classification, see 
Simpson (1945, p. 206), and against it Hinton (1926, p. 122). 
Having examined every skull in the British Museum for the 
Rodentia, I agree with Hinton that there is 'evidence to prove 
that all Muridae (and indeed all Simplicidentata rodents) 
have descended from ancestors with brachyodont multi
tuberculate molars, in which the tubercles both in upper and 
lower molars were triserially arranged', and I therefore follo,v 
that author who regarded Cricetinae, Microtinae and Gerbil
linae as belonging to the family Muridae.. There are in 
Mrica certain genera which seem dentally somewhat inter
mediate between Cricetinae and Microtinae; indeed if any 
splitting within the family Muridae is done, it should be the 
Microtinae and Gerbillinae which should be given family rank 
rather than the Cricetinae. 

Some authors prefer to divide the Hystricidae intO' two 
subfamilies Hystricinae and Atherurinae, and the Sciuridae 
into two subfamilies Sciurinae and Pteromyinae, but these 
divisions are in my opinion unnecessary as I have fully dis
cussed elsewhere. Blanford (1891), while keeping the flying 
squirrels ('Pteromyinae') in his Sciurinae, regarded the 
marmots as a subfamily' Arctomyinae' (which would now be 
called Marmotinae), but this division was long ago abandoned. 

GEOGRAPHICAL DISTRIBUTION 

The territory now under consideration might be divided 
into three large areas, each of which has a characteristic fauna.. 
The first area, Nepal, Assam and Burma, has by far the 
largest number of species of rodents (approximately 79 out 
of the 115 species recognized in this work), and has its affinities 
,vith southern China, Indo-China, and the Malay region. 
About 55 of the species do not occur in any other part of 
India (some 20 of which are lmown from Burma alone), ,vhile 
a few Peninsular or Palaearctic species have their easternmost 
distributional limit in Nepal. Two peculiar genera of Murinae, 
Diomys and Hadromys, seem practically confined to Manipur. 
The second great area comprises Kashmir, Baluchistan, the 
Punjab and parts of Sind, and its fauna is primarily Palae
arctic. In this area about 41 (out of 115) species occur. 
Of these 17 are not known from any other part of India, and 
the sole Indian representatives of the family Dipodidae and 
the subfamily Cricetinae are in this region. The "\voolly 
flying squirrel, Eupetaurus, is found in no other :part of t.he 
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,vorld than Kashmir, and a Microtine genus, Hyperac1°ius, is 
likewise entirely confi:ned to the present region. The third 
great area is the Peninsula of India and Ceylon, with a rela
tively poor rodent fauna (approximately 35 out of 115 species 
only); for some reason the Ganges River, and for more 
obvious reasons the semi· deserts of the north·,vest of the area 
seem to have prevented infiltration of many species into the 
region. Fifteen species are, within Indian territory, only 
found in this region (three of them, Murines, are confined to 
Ceylon). The interesting Malabar spiny dormouse, Plata
canthomys, is peculiar to southern India. Of the 35 species 
found in the Peninsula, five do not range south of Kathiawar, 
and seem to be mainly Palaearctic in range. The Murine 
genus Golunda is only kno,vll from Indian territory, but it. 
has a wide range (practically throughout although not recorded 
from Kashmir and not eastwards of NW Assam). The 
Sciurine genus Funambulus which is confined to the west of 
the Bay of Bengal has recently' been recorded from southern 
Persia but is ot.her,vise Indian in distribution. 

CRANIAL l\IEASUREMENTS 

The craniallneasurement.s for the various species have beell 
t.aken as follows :-

OCCIPITONASAL: from the anterior tip of the nasal to the 
back of the occiput (approximately to ~op of foramen 
magnum in the rare cases when the occiput slants back-. 
,vards behind lambdoid region, as in extremely fos
sorial rodents). 

PALATE: from the front of the incisors to the back of 
the palate, ignoring the spinous process ,vhen it is 
present behind the palate. 

DIASTEMA: from a point immediately behind the incisor 
to a point immediately in front of t.he front cheektooth. 

PALATAL FORAMINA: from a point immediately in front of 
the foramina to a point immediately behind it. 

BULLAE: from a point immediately next to the parocci
pital process to the nearest point opposite of the in
flated part of the bulla, but not including the mastoid 
portion should it be swollen (a.s occurs in SOlne genera 
of Gerbillinae or Dipodidae). 

TOOTHRO'V: cro,Vll length of upper toot.hro,,# 
FRONTALS : least interorbital ,,,idth. 
ORBIT (used in Sciuridae but not else,vhere): froln the 

lachrYlnal to a point on tIle posterior zygomatic root 
jnst a.ft~r the l&tter has left the squanl0Ral, 
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OCCIPUT (used in fossorial rodents like Rhizomyidae): 
from top of foramen magnum to top of the lambdoid 
ridge. 

CONDYLOBASAL: from the occiput to the front of th~ 
incisor. 

NASAI .. S: length of nasals. 
All measurements, both cranial aUfl external, a.rc in nlilli. 

luctres. 

SYSTEMATIC ACCOUNT 

Family I. SCIURIDAE 

Squirrels and Marnlots 

Distribution: World .. ,vide except southern Sout.h 
America, Australasia and Madagascar. 

Typically medium sized, but occasionally very small or 
large rodents in ,vhich the infraorbital foramen is not open 
for muscle transmission, but the zygomatic plate is broadened 
or tilted upwards to a greater or lesser extent and the mas
seter lateralis muscle rises up over it to the superior border 
of the rostrum; angular portion of mandible never distorted 
outwards, but often with signs of inflection. Jugal bone 
rather long. Skull al,vays with clear postorbital processes. 
In general the skull is broad, with broad little-constricted 
frontal bones, and ,vith the bullae not much enlarged nor 
reduced, and the palatal foramina very small and situated far 
in front of the toothrows. Dental formula I. 1/1, C. 0/0, 
P. 2 or 1/1, M. 3/3 = 20 or 22. The cheekteet.h are rooted 
and primitively complex in pattern, the lo,ver molars usually 
basinshaped; the upper series have as a general rule one long 
main inner cusp and as many as four outer cusps, ,vith at. 
least two transverse ridges present in most of the teeth. The 
extra premolar ,vhen present is a·s a rule very small, though 
rarely it may be quite large and fqnctional. Externally, the 
tail is always fully haired and usually bushy; there are five 
hindtoes; the feet are not very highly specialized towards 
arboreal life although the majority of the genera are arboreal; 
a Hying membrane may be present attached to sides of body, 
Fibula free, not fused with the tibia. 

This family is one of the mQst successful of rodent families, 
being in number of genera and species and races second only 
to t.he enormous famiI~T Muridae, It also has the "ridest 
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distribution of any family of rodents except the Muridae. 
Among Indian rodents it may at once be distinguished by 
being the only family in which the infraorbital foramen does 
not transmit muscle. 

Authors are not in entire agreement about the number of 
genera to be retained in this family, but about thirty valid 
genera are known from some part of Asia, and eleven of these 
reach Indian territory. It is convenient to divide the family 
into two groups based on the presence or absence of flying 
membrane. Many authors regard these t"ro groups as sub
families, some even as families. There is no proof, however, 
that the presence of a flying membrane of necessity makes all 
genera with the character specially allied to each other; 
it may have been developed independently several times. 
This family is very much more numerous as regards genera 
in the tropics, particularly in Asia. Thus, only half a dozen 
genera range as far north as Siberian territory (Turkestan 
included); whereas in the Malay Peninsula and larger Malay 
Islands to Borneo and Celebes there are no less than eighteen 
genera present. In Blanford's day there ,vere only five 
genera recognized in Indian territory; about double this 
number may be admitted today, on a conservative basis. 
The more important genera which occur on the mainland of 
Asia but do not reach India are as follows :-

Non-flying squirrels: Sciu1'us, typical tree-squi~els (whole 
of Europe)-Siberia east to Japan and in Mongolia, Persia 
and Asia Minor. Tamias, chipmunks-Siberia and China south 
to Szechuan, Japan. Oitellus, sousliks-Siberia., northern 
China, Persia, Asia Minor. Spermophilopsis, a terrestrial 
genus from Russian Turkestan and Afghanistan. Sciu1'o
tamias-China, from Szechuan to Chihli. La1'iscus and Rhino-
8c-iurus-Malay States and thence south-east"\vards through the 
larger islands. Flying squirrels: Pteromys, northern flying 
squirrels-Russia, Siberia, Japan and north China. Trogop
terus-China from Chihli to Yunnan and the Indian border 
in the Chumbi Valley. And four Malay Islands genera which 
just reach the mainland in the Malay States, Petaurillus, 
!omys, Pteromyscus and Ae1'omys. A fe,v other Asiatic genera 
are confined to the larger Malay Islands. The eleven genera 
"rhich do occur in India ,viII be dealt ,vith in detail beIO'w·. 

Special ,yorks of reference on squirrels include: 

1893. Forsyth Major, P1·0C. zool. Soc., Land., 179. On some 
lVIiocene squirrels, with remarks on the dentition and 
classification of the Sciuridae. 

Hl08. Thomas, J. Bombay nat. Hist. Soc., 18, 244. On t.he 
generic :posit.ion of the groups of squirrels t.yPified by 
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1912. 

1915. 

1918. 

1922. 

1923. 

1940. 
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Sciu'l'US berdmorei and pernyi respectively. (Rearrange
ment of genera from the Indo-Malayan region, not in
eluding flying squirrels.) 

Thomas, Ann. Mag. nat. Bist., 1, 1. The genera and sub
genera of the Sciuropte1"U8 group. (Rearrangement of 
genera of the smaller flying squirrels.) 

:\Iiller, Catalogue of Mam1nals of Western Europe, 897. 
Sciuridae and' Petauristidae ' • European genera. 

Thomas, Ann. Mag. nat. Hist., 15, 383. The penis-bone 
or baculum as a guide to classification of certain squirrels. 

Robinson and Kloss, Rec. Indian Mus., 15, 4, 171-250. 
Nominal list of oriental Sciuridae. 

Pocock, Proc. zool. Soc., Lond., 1171. On the external 
characters of the beaver and some squirrels. 

Pocock, P·roc. zool. Soc., Lond., 209. Classification of 
Sciuridae based on the baculum. 

Ellerman, Families and Genera of Living Rodents, 1, 259. 
Review of history of classification of genera. 

Blanford (1891) recognized five genera of Sciuridae
EupetauJ"us, Pteromys, Sciuropte'1'us" Sciurus, and 'Arctomys' 
'A-rctomys' is now called Marmota because that name is the 
first name for the marmots. This and Eupetau1·us of Blanford 
are unchanged in scope. Pteromys of Blanford is now called 
Petaurista, ,vhich is an earlier name. ' Sciuropte'1'us' of Blan
ford has since been divided by Thomas into t,vo genera, one 
of ,vhich, Belomys (for pea1'soni), is entirely distinct from all 
others, and requires no great comparison with any of them 
on account of its peculiar dental characters; the rest ,vere 
referred to Sciuropterus by Thomas, and divided into about 
three subgenera (in Indian territory). 'Sciuropterus' is nov{ 
called Pteromys. I have endeavoured to show (Ellerman, 
1940) that this name should be restricted to the northern 
Palaearctic flying squirrels ,vhich are just a.s distinct generi. 
cally from other Pteromyine genera as are those groups given 
full generic rank by Thomas. Therefore, the other sub
genera of Thomas should be given generic rank. Hylopetes 
is the first name, and contains the species alboniger, lepidus 
and spadiceU8. The species fimb1'iatus has received another 
generic name Eoglaucomys, ,vhich I formerly adopted, but 
subsequent ,york suggests that there is no need to retain that 
as a full genus distinct from Hylopetes. The remaining 
species in Blanford, jU8cocapillu8, belongs to the genus Pet';· 
nomys ,vhich I think it reasonable to retain on account of 
its peculiar bullae. It must be noted, however, that Simpson 
(1945) in his classification of the family and the list he gives 
has merged Petinomys ,vith Hylopetes but retains Eoglaucomys. 
It is further complicated by the fact that Bylopetes ,vhich 
contains the generalized species of smaller flying squirrel froln 
the Indo-Malayan region is very closely allied to the North 
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.A.<\.merican genus Glaucomys, "rhich antedates it. Of the 11011-

flying squirrels, the genus Sciu1''Us is now restricted to the 
Palaearctic, Nearctic, and Neotropical regions. Seven genera 
of Thomas are represented in Blanford's genus Sciurus. 
T,vo of these, 'Tomeutes' and Tamiops I have merged ,,~ith 
Callosci1,u',us, ,vhich no,v contains the least specialized typical 
tree-squirrels of the Indo-Malayan region, because I believe 
t.heln to be not generically separable. Indeed, Oallosc'iu1'us 
is only distinguishable from Sciurus on the structure of its 
baculum, and this bone is not kno,vn yet for all the species. 
Chasen (1940) .ignores Oallosciurus~ and there is something 
to be said for that idea, although it probably represents a 
natural group. 'Baculum' classifiers separate it ,videly frolll 
true SC'iurus. Four other genera of tree-squirrels ,\~hich 
occur in India are more definable: Funambulus, for thp 
,,-estern Indian striped palm-squirrels, species palma1"um" 
tl'istr'l:atus, 8ubl'ineatus and layard'i of Blanford; Ratufa, for 
t.he giant squirrels, bicolol', 'indica and maC1'OU1'a; Dremomys, 
for l'ufigent~8 and lokriah (and peJ'nY'i ,vhich is no,v kno,vn to 
occur in India; but Dremomys comes very close to Oallosctul'US 
a.nd its retention is perhaps rather a matter of convenience 
than actual necessity); and, more distinct than those above, 
Menetes, for berdmol'ei, with peculiar dental characters. 
These five genera are no,v universally recognized, and it is 
reasonable to retain them. 

](ey to tlte Ind'ian genera 

1 (10) Flying Dlembrane present, attached 
to sides of the body , 

. ) (3)' Cheekteoth strong1y hypsodont'; 
'Inner borders of upper mo1ars 
proximally subangulate, t.heir 
upper surfaces flat.' Fur excep
tionally thick and heavy; sole 
heavily haired; a large species, 
hindfoot about 85 mm. (1 have not 
been able to examine a skull of this 
genus.) Eupelauru8 

3 (:?) Cheekteeth not strongly hypsodont, 
the inner borders of the upper 
molars more rounded, the ir surface 
normally not fiat. As a rule the 
fur is less thick and heavy, and tho 
sole is not heavily haired. Except 
in certain forms of Petaurista, the 
hindfoot is below 85 mm. . 

4 (7) The lower molars are complex and 
excessively ,vrinkled, and lack the 
largo central depression, ,vhich is 

.) ... 

4 
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characteristic of nearly all normal 
Sciuridae, in its place there are 
numerous small depressions on 
crown surface which are partially 
or complete1y isolated, the general 
effect very complex. The normal 
Sciurine pattern of the lower 
molars is masked. The upper 
molars ace to a greater or lesser ex
tent wr.inkled as well 

5 (6) The occipitonasal Jength in adult 
skull is normally not less than 60 
mm. The width of the frontals is 
more than one-fifth of the occipito
nasal length as a general rule, and 
the length of the upper toothrow is 
normally over one-fifth of the occi
pitonasallength and is very gener
ally over 13 mm. (12·7 mm. and 
more). The third upper molar has 
normally two transverse ridges be
tween the anterior and posterior 
margins of the tooth, or elements 
corresponding to two main ridges 
(the second main ridge has not be-
come obliterated) PetuunOsta 

() (5) 'rhe occipitonasal length is about 
42 mm. The ,vidth of the frontals 
is less than one-fifth of the 
occipitonasal length. The length 
of the upper toothrow is roughly 
10 rom. or less. (Upper and lower 
molars are excessively complexly 
wrinkled.) Belolnys 

7 (4) The lower molars are less exces
sively wrinkled, and the large cen
tral depression ,vhich is character
istic of most normal Sciuridac is 
present and clear in each tooth. 
The upper molars have as a rule 
less tendency to wrinkling or 
complexity than in Petaurista; 
much Ie ss than in Belo11'/;Ys. The 
occipitonasal length. very rarely 
reaches 60 mm.. (on1y in about four 
specimens out of about a hundred 
examined; all these are Hylopetes 
jll1Wriatus; in this species the tooth
row does not exceed 12-3 mm. in 
length and is usuaJIy less than one
fifth of the occipitonasal length). 
The upper tootbrow not over 
12·3 mm. in the remaining genera. 
M. 3 has one main transverse ridge 
between the anterior and posterior 
margins of the tooth 

15 
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8 (9) Bullae much flattened, scarcely 
rising above general level of base 
of the skull Petinontys 

U (8) Bullae not specially flattened, and 
not abnormal Hylopetes 

10 (1 ) No flying membrane 
11 (12) Occipitonasallength (in Europe and 

Asia) not less than 83·5 mm. and 
may exceed 100 mm. The brain
case flattened, and a heavy sagittal 
crest present. The orbit (measured 
from the lachrymal to the posterioi: 
zygomatic root just after this has 
left the squamosal) is long, clearly 
over one-third of the occipitonasal 
length. P. 3 is large and func
tional. The external for~ is terres
trial, the middle finger is the 
longest, the tail is short, rather 
less than half the length of head 
and body. The appearance heavy, 
not squirrel.like . M annota 

12 (11) Occipitonasal length not exceeding 
81 mm. Braincase usually less 
flattened, and sagittal crest most 
often absent, but when present 
light and weak; orbit as a rule less 
than a third of occipitonasallength 
(or rarely approximates this per
centage in some forms of Ratufa); 
P. 4 usually reduced, or absent; 
external form arboreal; fourth 
finger of hand tends to be domi
nant; tailless shortened, exceeds 
half the head and body length; 
genera] form squirrel.like .. 

13 (14) Large squirrels, occipitonasal length 
exceeding 60 mm.; frontals very 
,vide, their least width sometimes 
us much as 40% of the occipito
nasal length; palate (measured 
from front of incisors to back of 
p'alate) very short; only four upper 
cheekteeth Ratufa 

14 (13) Smaller, occipitonasal length not 
reaching 60 mm.; characters as 
indicated for the last genus not 
combined; five upper oheekteeth . 

15 (16) Pattern of cheek teeth abnormal, be
coming flatcrowned, with isolated 
folds present in adult; upper 
molars become more or less horse
shoe-shaped; lower molars tend to 
become transversely ridged, the 
central pitlike depression charac
teristic of normal genera reduced 
and appearing ns a pit-like cent-ral 

11 
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re-ent.rant. fold; rostrum elongated, 
nasal length exceeds least inter
orbital width; coronoid process of 
mandible reduced; back striped Menetes 

16 (15) Pattern of cheekteeth without ex-
treme peculiarity 

17 (18) Coronoid process of mandible low 
and reduced; baculum simpler in 
structure (' lacking an accessory 
blade', Pocock); back striped; 
most often there is a tendency to
wards narrowing of frontal bones 
(except in F. layardi, a Ii ttle known 
species in which, so fa.r as is ascer
tainable in the poor material avail
able, the length of the nasals ex-
ceeds 11 mm.) . Funambulus 

18 (17) Coronoid process of mandible not 
reduced; baculum more complex, 
'with an accessory blade present' 
(Pocock, Thomas). Back genera.!
ly not st.riped, except in subgenus 
Tamiops of Oallosciurus, which 
contains species in which the nasals 
do not reach II mm. in length, ap,d 
in which the frontals are re latively 
wider than in normal species of 
Funambulu8 (all species except F. 
Zayardi) 

19 (20) Skull narrow, length ofnasals usual
ly exceeds interorbital breadth, 
which is usuaUy less than 30% of 
occipitonasal length; rostrum 
somewhat elongated; orbit norma]. 
ly less than 30% of occipitonasal 
length, and in Indian specimens 
less than 16 mm. in length Dremomys 

20 (19) Skull wide, interorbital breadth 
usually exceeds nasal length and is 
rarely as low as 30% of occipi
tonasallength (in Indian forms, the 
sole exception among numerous 
races to the last statement seems 
to be ,0. pygerythrus owensi, which 
has the length of the orbit at 
least 16 rom.) OallosciuT'Us 

Genus 1. Belomys Thomas 
1908. BelomY8 Thomas, Ann. Mag. nat. Hist., 1, 2. 

Type-species.-Sciuropteru8 pearsoni Gray. 

17 

17 

19 

Range.--STKKTM, N. BENGAL, ASSAM, BURMA., Indo-Ohina, 
Formosa, and according to Allen (1938) probably Yunnan and 
Kwantung. 

2 
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This genus contains a single species of flying squirrel which 
is remarkable for its unusually wrinkled and complex cheek
teeth, a structure which may represent a primitive ch'aracter 
or may be an abnormal specialization towards some kind of 
diet; but cheekteeth as complex as in this genus are not 
known elsewhere in the Order Rodentia except for a few 
closely allied genera as Trogopterus, Pteromysc~s and perhaps 
Petaurista in part. As in all flying squirrels there are five 
upper cheekteeth, and the orbit is long, clearly over one-third 
of occipitonasallength, as is very general in Eurasian flying 
squirrel genera (the sole exception as far as I know to this 
character is the genus Petaurillus). 

This genus is best distinguished from Trogopterus, a closely 
allied genus from China which antedates it, by its shorter 
teeth; in Belomys they are not, apparently, over 10·1 mm. 
at highest, and are considerably less than one-quarter of the 
occipitonasallength, whereas in Trogopterus they are apparent
ly not under 14 mm., and over one-quarter of the occipito
nasal length. Belomys has narrower frontals apparently 
than any species of Petaurista, to which its molars bear some 
resemblance, and is considerably smaller in size. From 
Pteromyscus, another complex-toothed genus from Malaya, 
Sumatra and Borneo, it differs by its much smaller bullae 
(well under one-quarter of occipitonasal length in Belomys, 
over one-quarter in Pteromyscus). Other genera of flying 
squirrels have much simpler molars than Belomys. There is 
only one valid species of Belomys. 

External characters.-As in the species below. 
Oranial and dental characters.-As in the species belo,v. 

1. Belomys pearsonii (Gray) 

The Hairy-footed Flying Squirrel 

1842. Sciuropterus pearsonii Gray, Ann. Mag. nat. Hist., 10, 263. 
1847. Sciuropterus villosus Blyth, J. Asiat. Soc. Bengal, 16, 866. 

Type-locality.-Darjeeling. 
Distribution.-As in the genus Belomys. 
It is probable that there are two races in India. These will 

be discussed below. 
External cltaracters.-Fur rather soft; tail long, but not so 

long as head and body apparently, flat and broad, bushy 
throughout. A tuft of longish hairs at base. of each earconch. 
Whiskers prominent. Belly well furred. Hand with four 
functional digits, the claws sharp, the relative lengths of the 

2B 
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fingers being 4 longest, then 3, then 5, then 2. Foot with 
five toes, fourth slightly the longest, the others nearly equal 
to it except the hallux which only reaches up to about half 
the length of the second toe; claws sharp and prominent. 
The outer side of the sole is hairy, and there is one conspi
cuous pad at the base of the hallux, which is joined to the 
four at the base of the digits (not separated from them by 
the hair of the outer side of the sole). The flying membrane 
stretches from t.he wrist to the knee each side} or to slightly 
below the knee. The £lying membrane of flying squirrels 
is supported by a cartilaginous outgrowth from the wrist. 

I have no note on the mammary formula, but there are at 
least six traceable in a skin seen. 

Oolour.-Above dark brown to reddish brown, grizzled, 
with ,vhite tipped hairs profusely present. Parachute evi
dently darker than sides, mostly black. Feet as a rule paler, 
dark greyish. Tail brown through most of its length, tending 
to be near greyish white bas,ally in some specimens, parti
cularly below. Bel1y white throughout in two skins available 
for trichotis, this extending to the chest and throat; other 
specimens appear greyish white to grey below, but the throat 
often white. 

External measurements.-Of the specimens of the species 
examined by me, the only one that had been measured in 
flesh came from Yin, Chindwin. H. and B. 180; Tail 161; 
Hindfoot 36'5; Ear 22·5 mm. 

Unmeasured skins seen from 40 miles west of Kalewa, 
Cl!indwin, and the type of trichotis, which came from Machi, 
Manipur. Unmeasured skins for the typical race seen from 
Sikkim and Darjeeling (including the type). One specimen 
was 'taken in hole in teak tree, in teak and bamboo forest' 

Oranial characters.-The skull is medium in size; the occi
pitonasallength in the one unbroken specimen which I have 
seen is 42·3 mm. in length. Nasals wider in front than be
hind. Postorbital process quite well developed though less 
exaggerated than in larger species. Frontals moderately 
constricted in front of the postorbital process. Suture of 
frontals and parietals nearly straight, situated considerably 
behind the postorbital process. Parietals not specially 
ridged. Occiput low. Bullae moderately large, over one
fifth of occipitonasal length. Palate long, over a half of 
occipitonasallength, and broad; extending to slightly behind 
the toothrows; pterygoid fossae extremely shallow. Palatal 
foramina situated far in front of the toothrows, and short. 
Zygomatic plate very low for a member of this family but 
tilted upwards to a certain extent, its outer border ridged. 
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The orbit, measured from lachrymal to a point near tb,e 
posterior zygomatic root, is as in almost all flying squirrels 
(and all Indian ones) long, clearly over one-third of the occi
pitonasal length. Mandible with well developed coronoid 
process, the angular portion shows signs of inflection, its 
lower border well ridged. 

A skull from Tonkin measures: occipitonasal length 42·3 
mm., palate 21·7 mm., toothrow 8·5 mm., nasals 12·7 mm., 
frontals 8·4 mm., orbit 15·9 mm., and bullae about 9·1 rom. 

TEXT-FIG. 1. Belomys pearsoni trichotis Thomas cf. A, B, 0, dorsal, 
ventral and lateral views of the skull; D, lower jaw of the same. 
( X 2). (After Ellerma,n, 1940, p. 278.) 
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Dental characters.-Upper incisors yellow, of medium width, 
and plain. Upper toothrow about a fifth of the occipitonasal 
length, the pattern of the molars excessively distorted by 
wrinkling. P. 3 very small, situated on the inner side of 
the front portion of P. 4, not visible when the toothrow is 
viewed from the outside. Teeth not varying greatly in size 
except for the small front premolar; a tendency present 
perhaps of P. 4 to be slightly dominant. Instead of the 
inner border of the upper molars being more or less evenly 
rounded (one long cusp), there are traces of at least two well 
marked inner cusps on each molar ; .. the small functionless 
premolar more or less takes the place of the front inner cusp 
of the molars on the second, large premolar which therefore 
has only one inner cusp. Outer side of upper molars with 
two main outer cusps, and a small cusp situated in between 
them; M. 3, as often in squirrels, with only one large outer 
cusp (situated anteriorly); in the middle of the teeth may be 
traced a third (central) row of low cusps or projections in 
moderately worn specimens; the cusps high, and surrounded 
by numerous deep depressions; a specimen with worn teeth 
has the cusps lower than usual, and at least six isolated 
islands' (formerly depressions) of varying sizes more or less 
isolated on each tooth; (M. 3 slightly simpler, with five 
isolated depressions); the general effect is always excessively 
complex. Lower molars; fundamentally there is a cusp at 
the corner of each tooth, the anterointernal one the highest 
for each tooth;' and there is a small mid-outer cusp between 
the two main ones on the outer side; the cusps high, and 
the depressions between them deep; there are numerous 
small cusp spaces or pits in the middle of t.he lower mola.rs, 
which in the specimen ,vith worn teeth are all isolated in the 
Iniddle of the teeth, so -that the large central depression 
characteristic of normal Sciurine lower molars is practically 
obliterated. There is a tendency for the teeth to decrease 
slightly in size from M. 3 forwards. 

Cranial measurements.-All Indian specimens available for 
Belomys pearsoni are broken, or not fully measurable. 
Specimens examined from Sikkim and Naga Hills, Assam, 
and (for trichatis) from Yin, and the type which came from 
Machi, Manipur. 

Dimensions of the species Belomys pearsoni, as indicated by 
British Museum material: the occipitonasal is about 42·3 mm. 
The toothrow varies between 8·5 and 10·1 mm. The head 
and body between 180 and 196 mm.' The tail between 151 
and 168 mm. The hindfoot. 31-39 rom, 
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The material for this genus is very scanty, and it is not at 
all well known. But it does seem to me possible that there 
are two valid races in India. The second name in the genus 
appears to be villosus Blyth, 1847, which is probably a 
synonym of pearsoni. I have not seen material to prove 
this one way or the other; but Anthony (1941) states that 
'there is nothing in Blyth's description of villosus that ,viII 
not fit pearsoni' The Formosan race, kaleensis, 1862, 
appears to me to come very close to the typical race, and I 
do not know how it can be separated from that; but B. p. 
trichotis Thomas, 1908, can be separated from the typical .on 
the basis of its smaller toothrow. Osgood's race, blandus, 
1932, from Tonkin, is most like trichotis in dental size. But, 
as I have said above, the material is very scanty, and with 
a large series perhaps even this distinction could not be 
maintained. 

Provisional key to the races of Belomys 
pearsoni from India 

1 (2) The upper toothrow 9·6 and more, 
most often about 10 mm. B. p. pearsoni 

2 (1) The upper toothrow not exceeding 
9 mm., usually less B. p. trichotis 

(i) Belomys pearsoni pearsoni (Gray) 
1842. Sciuropterus pearsonii Gray, Ann. Mag. nat. Hist., 10, 263. 
1847. Sciuropterus villosus Blyth, J. Asiat. Soc. Bengal, 16, 866. 

(Upper Assam.) 

Type-locality.-Darjeeling, N. Bengal. 
Range.---Specimens examined from SIKKIM; N. BENGAL, 

Darjeeling. ASSAM, Naga Hills. 
Upper toothrow about 9·6-10 mm. Underside not whol1y 

white, particularly the chest region. 

(ii) Belomys pearsoni trichotis Thomas 

Text-fig. 1 

1908. Belomys trichotis Thomas, Ann. Mag. nat. Hist., 1, 7. 

Type-locality.-Machi, Manipur. 
Range.-Specimens examined from MANIPUR, Machi; 

BURMA, Yin, Lower Chindwin; 40 miles west of Kalewa, 
Chindwin; TONKIN. 

Upper toothrow about 8·8-9 mm. Underside, including 
the chest, white. 
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Genus 2. Petaurista Link 
1795. Petaurista Link, Beytr. Naturgesch, 1 (2), 78. 

Type-species.-Sciurus petaurista ('Linnaeus ') = Sciur'Us 
petaurista Gmelin = Sciurus petaurista Pallas. 

Range.--CEYLON, PENINSULAR INDIA, PUNJAB, KASH Mffi , 
NEPAL, ASSAM, BURMA; southern and eastern China, north
wards to Japan and Manchuria, and to Kansu; Formosa, 
Indo-China, Siam, Malay States, Sumatra, Java, and Borneo, 
and adjacent small islands in the Malay region. 

This genus contains the larger flying squirrels with wrinkled 
and complex molars, and is one of the most abundant and 
widely distributed of flying squirrel genera. It is distributed 
almost throughout Indian territory with the exception of t.he 
western Palaearctic portion (west of the Indus) and it seems 
rare or absent in Rajputana and adjacent states. 

Now that Allen (1940) has separated the Chihli giant flying 
squirrel melanopterus as a distinct genus Aeretes, it may be 
safely said that species of Petaurista do not differ cranially or 
dentally from each other apart sometimes from slight size 
differences, and the definition of species within the genus is 
largely a matter of convenience, or of defining species where 
two or more forms occur in the same places, or the same 
general neighbourhood. Undoubtedly there have in the past 
been far too many species retained in this genus. It will be 
most convenient, before dealing with the species and races, 
to deal with the cranial and dental characters of the genus. 

Oranial characters.-The skull is large; I have only seen 
one specimen out of well over a hundred which had the 
occipitonasal length less than 60 mm. The nasals are, as 
usual in squirrels, slightly wider in front than behind. The 
fronta.Is are wide, more than one-fifth of the occipitonasal 
length normally, but most narrowed in front of the post
orbital process which is very prominent and well spread out. 
from the skull, the frontals between the postorbital processes 
tending to be depressed. Frontals most often nearly straight 
where they meet the parietals posteriorly, but ther~ is in
dividual variation in this character. The parietals are ridged, 
if somewhat faintly, but the ridges remain_ widely a.part in 
the adult. The ridges run forward from the top of the oc
ciput to the back of the postorbital process. Occiput low. 
Paroccipital process quite prominent, closely applied to the 
bullae. Palate broad; it may be over half or less than half 
the occipitonasnl length. Palatal foramina situated far in 
front of the toothrows, short and reduced. Of the numerous 
forms I have examined, the foramina are least reduced in the 
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Formosan form P alborufus lena Th OIp. as , and they are 
slightly prominent in the one skull exa.mined for the form 
yunanensis, which occurs in India. Mesopterygoid space 
wide; outside it the pterygoid fossae are very shallow. The 
bullae are ,veIl inflated though as a rule are less than one-fifth 
of the occipitonasallength. The toothrows are large in this 
genus, and always average over one-fifth of the occipitonasal 
length for each race. As is usual in flying squirrels, the 
orbit measurement (from lachrymal to posterior zygomatic root 
just after this leaves the squamosal) is always over one-third 
of the occipitonasal length. The mandible is not peculiar 
in formation; its coronoid is quit.e strong, and the angular 
portion is inflected to a degr-ee. Zygomatic plate low. 

Dental characters.-Upper incisors are red, usually, rather 
narrow, and plain, or at least not conspicuously grooved, 
though traces of inoisor-grooving may occur in this genus, as 
individually in very many other genera of rodents. The 
molars are not of normal Sciurine pattern, and decidedly 
approach the abnormal condition found in Belomys in some 
ways, although they are not as extreme as in that genus. 
Front upper premolar very small and reduced; the remaining 
four teeth about equal in size. There 'is a tendency in this 
genus for the molars to become flatcrowned and lose their 
cuspidate character. Inner side of upper main teeth more 
or less rounded, but generally ,vith a short but noticeable re
entrant fold in the posterointernal portion. There are in 
P 4, M. 1 and M. 2, the usual four main ridges extending 
out,vards from the large inner cusp portion and surrounding 
three main depressions and in young teeth traces of numerous 
small extra complexities; the pattern ultimately wears do,vn 
and the folds isolate as islands on crown surface. In this 
genus M. 3 is more complex than in most genera in that 
almost always "there is a second clear ridge on that part of 
the tooth which in almost all allies is flat and simplified; 
this is the third ridge of the normal Sciuririe tooth (the first 
being the anterior border of the tooth, the second being the 
one normally retained in M. 3 in squirrels, and the fourth 
being the posterior margin of the tooth). This is a very rare 
character in this family, and. is of some importance. Its 
presence seems quite constant in a large series of skulls 
examined. It is a character which this genus shares with 
Pteromys, the Northern Palaearctic flying squirrels. This 
third main ridge is,. however, in M. 3 smaller than the second 
main ridge, and tends sometimes to slant backwards to the 
middle of the back of the tooth, and then the fold between 
it and the main ridge in front of it becomes wider than is 
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usual. Occasionally in small Chinese races of the species 
P. elegans, such as clarkei and marica, are individuals which 
have M. 3 more as in Hylopetes or flying squirrels with more 
normal dentition, but these are very much the exception 
rather than the rule. The lower molars tend to decrease 
slightly in size from M. 3 forwards, and are highly abnormal. 
As in Belomys, their surface is excessively wrinkled and be
sides the four cusps at each corner are two small extra outer 
cusps as a rule, and numerous isolated small depressions 
running down the centre of the tooth so that the lower I!!-olars 
are not basinshaped hut rather have a central row of small 
ridges isolating about four small central depressions; these 
depressions are isolated between two other suggested rows of 
depressions caused by the folds between the small an~ large 
inner and outer cusps, the general effect being complex in 
the extreme, and individually variable, but reminiscent of the 
pattern of Belomys. 

A note on the species of Petaurista, u,ith particular 
reference to the forms occurring in India 

The earliest name in this genus is Petaurista petaurista of 
Pallas, 1766, from Java, which is also the type. Chasen 
(1940) has shown that in the regions covered in his· work, 
namely Malay States, Sumatra, Java, Borneo and adjacent 
small islands, there are two species of Petaurista occurring 
side by side throughout, which differ chiefly in size, P. 
petaurista, the larger specIes, and P. elegans Miiller, 1839, 
the smaller one. If one takes a broad view of sp~cies one 
might quite ~afely say that these· two species (or a larger 
and a smaller species) occur together throughout the whole 
of the south-eastern range of the genus, that is to say from 
Borneo westwards to as far north as Nepal in Indian territory 
and Szechuan in Chinese territory. This is the range of a 
group of races which I believe should bear the name Petaurista. 
elegans. 

Blanford (1891) recognized six species of Petauf1:sta, in 
India, which he characterized roughly as follows:-

Lower surface white or grey, Petaur-lsta philippensis, 1839, which 
he called 'oral' (1842), and including cineraceu8, 1847, from ' ... 411 
the larger forests of the Indian PeninsuJa south of the Ganges, also 
Ceylon, and throughout Burma to Tenasserim and the Mergui 
Archipelago' • 

Lower surface rufous; no white spots on the back. 
Head above coloured like the back. 

A short clearly defined black tip to tail. 
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Back paler in colour than parachute, Petaurista albiventer, 1834, 
which he called 'inornatus', 1844. From' The Western Hima
layas, from 6,000 to 10,000 ft., extending west to Murree, common 
in Kashmir and about Simla, found in Kumaon and in Nepal 
(Katmandu) '. . 

Back deeper in colour than parachute, Petaurista magnificus, 
1836 (with 'nobilis', 1842, and 'chrysotrix', 1844), from' The 
Himalayas from Nepal eastwards and the ranges south of the 
Assam valley, at elevations from 6,000 to 9,000 ft. '. 

Tail-tip not black, or long and ill-defined, Petaurista yunanensis, 
1875 (from 'Hills south of the Assam valley, extending eastward 
to Yunnan '), (whether Blanford's name was based on true yuna
nen8is or not is not at the moment clear to me. Our Indian 
specimens of this form are from Mishmi and North Burma. 
Wroughton described Blanford's yunanen8is as candidulu8, but 
Blanford's description does not seem entirely to fit candidulus as 
I understand that form, and we have several specimens available). 

Head much greyer than the back. Petaurista canicep8, 1842. From 
'Nepal and Sikkim, ranging west as . far as Landour at a lower 
elevation than P. magnificus, about 4,000-6,000 ft.' (with' 8enex', 
1843). 

Lower surface rufous; white spots on the back, Petauri8ta punctatus, 
from Karennee, Burma. 
The Indian representative of this form is now called rnarica. 

Both punctatus (marica) an.d caniceps I believe to be repre
sentative forms of the small species, Petaurista elegans. I have 
few specimens for P. caniceps, and this is one of those forms 
which is on the border-line in size between small P. petaurista 
type and largest P. elegans, making the two species difficult to 
define. 

Cranial characters do not help very much in this genus, 
at least as far as measurements are concerned, and I have 
measurements for every unbroken skull for all races of the 
genus available in the British Museum. Certainly when 
measurements for all specimens of all races are noted, all 
Wroughton's keys for this genus at once collapse as quite 
valueless. 

As this is the case, I have regarded most of the larger 
forms as races of the first name, P. petaurista. It seems un
necessary to divide this genus in India into several nominal 
species based on colour characters which intergrade to a 
certain extent. 

It is certainly true that Petaurista petaurista as understood 
and listed by Chasen (1940), i.e. Malaya to Borneo, differs 
from Indian forms hitherto given specific or group rank like 
albiventer and philippensis by the fact that they are mostly 
unicolorous, without the grizzling on the back which is always 
present in albiventer and philippen8is. I doubt whether this 
alone need be regarded as a specific character, and certainly 
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measurements of Malayasian P. petaurista are overlapped by 
the albiventer and pkilippensis sections of races throughout. 

I would regard P. rnagnificus as a valid species because, so 
far as I have had occasion to examine it, it is very distinct in 
colour characters from all other forms and chiefly because 
there is a distinct possibility that it might occur in Nepal 
,vith albiventer. I have seen an authentic specimen of albi
venter from Nepal, and according to Blanford, these two 
forms occur at the same elevation. The whole of our Nepal 
and Sikkim collection for Petaurista is not in good order and 
is rather scanty, rnagnificus, albiventer and caniceps included, 
and very many of the skins are very old, and with very little 
data on them. I do not know to what extent, if any at all, 
these two forms occur together, but taking into account the 
general distinctness of rnagnificus in outward appearance, it. 
seems reasonable to leave that form as a distinct species 
confined (so far as our material shows) to Nepal and Sikkim, 
pending further collecting. 

It is necessary to state that there is a very distinct species 
in Szechuan and Yunnan in China, with a representative in 
Formosa, namely P. alborufus Milne-Edwards, 1870. This 
is perhaps the most beautiful of all flying squirrels, and differs 
from the other species in its highly specialized deep red and 
white colour pattern, with the head white. I had always 
thought of it as being confined to China, but I suspect that 
it might be wise to refer the Assamese-Burmese race candi
dulus to it. This is a somewhat strikingly coloured large 
form, and it has the white head and forehead of alborufus, 
but is much less specialized than that in other colour 
characters. Nevertheless it is more like P. alborufus than 
other Indian forms of Petaurista, and it occurs in the same 
general region as albiventer in the Naga Hills. It also occurs 
in Tenasserim, where there is another form of what I propose to 
call petaurista, and although I do not know that candidulus 
definitely occurs with either of these, the possibility that it 
might do so cannot be ignored, but by regarding it as a 
generalized form of alborufus, to which in a way it is 
annectent, that difficulty is overcome. It may be mentioned 
that four out of the five valid species as ~ere recognized, 
namely petaurista, leucogenys, elegans and alborufus, all occur 
in Yunnan; three of them together in the Likiang Range. 

Key to the forms of Petaurista inhabiting India 
1 (10) Relatively small species; the fully 

adult skull rarely reaches 65 mm. 
in occipitonasal length. (This 
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species occurs with Petaurista pet
aurista throughout its range.) 

2 (3) Copious white spots are present on 
the forepart of the back 

3 (2) No large white spots on the back 
4 (5) The occipitonasallength of the type 

(and only known) skull is less than 
61 mm. 

5 (4) The occipitonasallength is normally 
more than 61 mm. (one exception 
in ten skulls). ~ 

6 (9) Smaller animals, the occipitonasal 
length is 64·1 mm. and less. The 
back is usually less brown .. 

7 (8) Length of the nasals over 19·3 mm. 
S (7) Length of the nasals 19·3 mm. and 

usually less .. . 
9 (6) Larger animals, the occipitonasal 

length roughly 64·7 mm. or more. 
Back usually browner . 

10 (1) Relatively large species. In Indian 
races, the fully adult skull is more 
than 65 mm. 

11 (12) The head, including the forehead, 
white, strongly contrasted with 
the back. General colour red and 
white .. 

12 (11) The head never white strongly con
trasted with the back. (The cheeks 
can be white but, except in rare 
individual variations, never the 
forehead.) . 

13 (14) A large dark saddle patch on the 
back present or suggested; the 
middle of the neck and back al
ways markedly darker than the 
sides and shoulders and generally 
than the parachute .. 

14 (13) No dark saddle patch, and the 
middle of the neck and back not 
·markedly darker than and con
trasted with the sides, shoulders or 
parachute .. 

15 (26) The underparts white, or grey, or 
dull, never with 'any rufous tinge 

16 (19) The tail mostly black, and with long 
black terminal portion .. 

17 (18) The frontals proportionately wider, 
their combined' width most often 
over 18 rom. 

18 (17) The frontals proportionately nar
rower, their combined width less 
than 18 mm., most often less than 
17 mm. 

19 (16) The tail mostly grey, or only with 
a short black terminal portion 

P etaurista elegan s 2 

P. e. 1narica 
4 

P. e. sibylla 

6 

7 
P. e. gorkhali 

P. e. clarkei 

P. e. caniceps 

II 

[P. a. candidulus 
(with 'taylori') 

Petau'rista alborufus 

13 

[(with 'nobilia ') 
Petaurista magnificua 

P etaurista petaurista 15 

16 

17 

P. p. lanka. 

[' oral', 'cindel'ella') 
P. p. philippensis (with 

20 
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20 (21) The adult skull is about 74·8 mm. 
and more. The tail length is in 
material available over 500 rom. 

21 (20) The adult skull is less than 71 mm. 
The tail length in material avail
able does not reach 500 mm .... 

22 (23) The dorsal surface suffused with 
rufous . 

23 (22) The dorsal surface not as above; 
drab. 

24 (25) Occipitonasal less than 67 mm. in 
length 

25 (24) Occipitonasal more than 70 mm. in 
length . . 

26 (15) Underparts red or white, but al
ways with a rufous tinge or some 
reddish or rufous markings on some 
~rl. . 

27 (28) Occipitonasal length not less than 
77 rom. (in the one Indian skull, it 
is over 81 rom.). . 

28 (27) Occipitonasal length in material 
available not exceeding 76·3 mm. 

29 (30) Occipitonasal length about 76 mm. 
The back is mostly deep, dark red 

30 (29) Occipitonasal length not exceeding 
73·1 mm. The red of the back 
when present is lighter, less deep 
and dark .'. 

P. p. cine1'aceu,8 

P. p. primrosei 

P. p. mergulu8 

P. p. reguli 

P. p. lylei ('venningi') 

P. p. yunanensis 

22 

27 

29 

P. p. albiventer (with 
, inornatu8 " 'birrelli' and 
'julvinus ') 

2. Petaurista elegans (Muller) 

1839. Pteromys elegan8 Miiller, in Temminck, Verh. Nat. Ges. 
Ned. Overz. Bezitt. Zool. (Zoogd. 1839), 35, 56 and 107, 
112, pI. xvi, figs. 1-3. 

Type-locality.-Island of Nusa Kumbangan, south of Java. 
Distribution of the species (as here understood}.-Borneo, 

Sumatra, Java, Malay Peninsula, Indo-China, Yunnan, 
Szechuan, BURMA, STKKTM and NEPAL. Also the Natunas 
(P. e. nit1:dula Thomas, 1900, which is currently regarded as 
a form of P. petaurista, but apparently erroneously so). 

A small species, variable in size, but always sma,ller than 
the local race of Petaurista petaurista occurring in the same 
neighbourhood with any race of the present species. 

External characters.-Blanford states that this genus has 
the bony cartilage supporting the outer side of the wrist 
relati,ely longer than in the small flying squirrels, and that 
there is an interfemoral membrane and that the tail is bushy 
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but not distichous. Generally speaking this is probably so 
in Petaurista, but I would doubt whether it is a constant. 
distinction between the genera. Some of the small races of 
the present species probably make an approach to the smaller 
genera; and sometimes in the Japanese species, P. leucogenys, 
the tail is thicker and more heavily haired than is usual in 
Petaurista. Tail long, usually longer than head and body as far 
as seen in skins available, and rather narrow, bushy through
out. Fur thick. Four fingers present, the fourth longest, the 
claws curved and prominent. Five toes, the hallux short.est, 
the others nearly equal in length, but the fifth not so long 
as the fourth. Sole mostly naked except the portion below 
the fifth toe which is hairy; four pads under the digits, one 
main pad behind the small one at base of hallux, and a small 
supplementary pad under the one at the base of D. 5, most 
often present or traceable. 

Golour.-True P. elegans from Java differs from the Indian 
races in having the back darker grey, the rump and flying 
membranes contrasted dark reddish brown, the belly deeper 
red, and perhaps the tail blacker, but only one skin has been 
examined. 

Petaurista elegans caniceps.-Nearly uniform brownish 
above, the head considerably greyer than the back. Under
fur dark; grizzling apparent owing to many of the hairs 
being light at tips. Parachute slightly darker than the back, 
or tends to be so. Feet brown; cheeks grey; tail rather 
nondescript brownish, tending to be edged with black. 
Throat pale. Belly whitish to reddish, but with some rufous 
tinge present. One skin from Nepal is much darker brown 
in colour than two skins from Sikkim. This form is not at 
all well known. 
Petaurista elegans clarkei.-A greyish species, the dorsal 

surface being mixed greyish and buffy; feet and sides of the 
parachute very pale light brown, and there are patches of 
this colour behind the ears. Head darker grey than back. 
Tail about the same colour as the back; black terminally. 
Cheeks grey, throat white. Belly whitish, sometimes mixed 
with yellowish on the chest, the sides of the ventral surface 
light reddish yellow. 

Petaurista elegans gorkhali.-Is fairly similar, the back slight
ly more yellowish, less greyish; the belly tending to be more 
washed with ochraceous, and less whitish. Both these forms 
tend to have the genital regions area pale grey. On three 
skins is noted, 'weight 2 lb.' 
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Petaurista elegans marica.-Was described by Thomas as with 
the back' tawny olive', and it has red flying membranes and a 
blackish head; over the head and forepart of the back are 
numerous strongly contrasted white spots which vary very 
much in development, and are more or less tufts of hair; they 
are most numerous on the head in two specimens, not so in 
a third. Feet the same colour as the flying membrane but 
the toes tend to become black at least in part; tail light 
brown. Belly yellowish or buffy, the midventralline tinged 
very pale reddish. This form is easily recognized by its 
white spots. Thomas says it differs from P. e. punctatus 'by 
its more yellowish general colour, its blackish head, and 
bright rufous tail and feet' Cheeks the same colour as the 
belly. Tail can be slightly black terminally. 

External measurements of Petaurista elegans in India 

Head and Tail Hind .. 
Ear body foot 

Petaurista elegans caniceps 

F. Sikkim ? ? 63 42 
Nepal, type ? ? 67 42 

M. Type of 'senex', Nepal ? ? 65 39 

Petaurista elegans gorkhali 

Apoon Sottidanda, Gorkha, 
Nepal. 330 345 63 44 

Barpak, Gorkha, Nepal 315 360 62 46 
Barpak, Nepal 330 370 63 42 
1\1. Apoon Sottidanda, Nepal, 

Type 340 350 62 42 

P etaurista elegans marica 

M. Yunnan 350 375 59 45 
M. Yunnan 373 347 60 45 

Both these specimens are extralimital. An authentic but unmea
sured skin examined from Namhsan 40 miles East of Mogok, North 
Shan States, Upper Burma. 

Our skins for P. e. cla'rkei are all from Yunnan, and vary as 
follows: head and body 296-368 mm. Tail 365--403 mm. 
Foot 59-68 mm. Ear 46-50 mm. 

According to Thomas, the type of P. e. sibylla measured 
head and body 341 mm., tail 341, foot 62 and ear 39 mm. 

Cranial and dental characters.-Cranial and dental characters 
have been described above, under the genus Petaurista. 
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Oranial measurements of Indian forms of Petaurista elegans 

Occipitonasal Palate Toothrow Nasals Frontals Orbit 

Petaurista elegans caniceps 

53.8.16.9 64·7 32·3 14·2 19·5 13-7 22·7 
Nepal 

The type skull, from Nepal, is broken. The type of' senex " 
currently associated with this form, has the skull too large for 
the present species. 

558a. Type 'of' senex' 
Nepal 66·1 32·2 13·8 20·8 13·8 24·2 

Petaurista elegans gorkhali 
1\1. 1937.6.14.2 

Barpak, Gorkha, Nepal 
61·6 31·3 13·5 19·8 12·4 22·8 

F. 1937.6.14.3 
Barpak, Gorkha 

63-5 31·9 14·6 19·6 12·7 23·1 

The type, from Apoon Sottidanda, Gorkha, male, has the 
occipitonasal about 63·4 mm., the nasals 19·5 mm., the 
front-als less abnormally narrowed than those above, about 
13·4 mm. Toothrow 14 mm. 

I have seen no Indian skulls for P. e. marica, but I have 
seen skins for it from Burma. The occipitonasal length in 
Yunnan skulls is about 61-62·5 mm., the toothrow 12·7-13·2 
mm., the frontals 14·7-15·2 mm. and the orbit about 22-
22·7 mm. 

I have seen no Indian specimens for P. e. clarkei, ,vhich 
has, however, been recorded from Upper Burma by Anthony. 
This form is very like gorkhali, which it antedates, differing 
merely in having the nasals slightly shorter. I have five 
skulls for clarkei, from Yunnan; their occipitonasal varies 
between 58·8 and 64·1 mm., but only once under 63 mm., 
the toothrow 13-2-14·6 mm. The nasals 17·8-19·3 mnl., the 
frontals 13·2--15·2 mm. and the orbit 21-22·8 mm. 

P etaurista elegans sybilla 

Occipitonasal Palate Toot-hrow Nasals Frontals Orbit 
F. 16.3.26.14. Type 

60·4 30·3 14·1 17·1 14·1 22· 7 
Fifty miles west of Kindat, Chin Hills, Burma. 

Dimensions of the species Petaurista elegans, as indicated 
in British Museum material, are as follows: The occipitonasal 
length varies between 58·8 and 66·1 mm. if 'senex' really 
belongs here, otherwise not over 64·7 mm.. The toothrow 
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uet,,'een 12·7 and 14·6 Inn1. The head and body varies be
t\veen 296 and 373 mnl., the tail bet,,"een 345 and 403 mm., 
and the hindfoot bet\\reen 59 and 68 mm. 

Petau.ri8ta elegans caniceps is the first name for a race 
fronl India. I have seen only one skin, and no skulls, for 
the typical" Javan, race. It is entirely distinct in colour from 
any Indian race kno"n to mc. The next name in the species 
,,"as p1tnctatus Gray, 1846, from Malacca, which Chasen 
makes a race of elegans. This very likely occurs in India 
under the name marica, but punctatus is very little known, 
and most authors have adopted marica as a valid race. The 
peculiarity about these t" .. o races are the vivid ,vhite spots 
on the large part of the back, which distinguishes them ,veIl 
from their allies. The other races available to me, except 
t.he little kno,vn Natunas form, ,vill all be discussed belo\v, 
as they all inhabit India. 

(i) Petaurista elegans caniceps (Gray) 

The Grey-headed Flying Squirrel 

184:!. Sciuroptefu8 caniceps Gray, Anll. Mag. nat. Hisl., 10, 262. 
1844. SCiu1·opteru8 8cnex Hodgson, J. Asiat. Soc. Beny., 13, 68. 

(Nepal.) 

:J'ype-locality.-The type skull and skin in the British 
Museum are labelled Nepal. 

Range'.-Specimens examined from STKKTM, no ~xact local
ity, and NEPAL, no exact locality. (At altitudes 4,000-6,000 
ft., Blanford.) 

Largest of the races of P. elegans, apparently, 'lith the 
occipitonasallength about 64·7-66 mm. Colours rather drab, 
the back bro\\'1ler than in clarkei, the head greyer to a certain 
extent than the back. Hindfoot 63-67 mm. Frontals about 
20-21 ~Io of occipitonasal length. So far as I can tell with 
inadequate material, constantly· smaller than those forms of 
P. petau.rista "ith ,,"hich it is likely to occur, and smaller than 
1nagnificus. 

(ii) Petaurista elegans clarkei Thomas 
1922. Petauf'l8ta clarkei Thomas, Ann. }'lag. nat. Hisl., 10, 396. 

Type-locality.-Mekong Valley, Yunnan, 9-10,000 ft. 
Specimens examin~d from YUNNAN, Mekong Valley, 28° N. 

Recorded from Upper Burma by Anthony. 
Smaller than the last, occipitonasal length about 58·8-

64-1 mm. in material examined. Colour differing from 
3 
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can-iceps in having the back less brown, more greyish. Hindfoot 
59-68 mm. but usually about 60 mm. (65 in the type). 
Frontals varying between 21 and 23% of the occipitonasal 
length; 13·2 mm. at lowest in material examined. 

(iii) Petaurista elegans gorkhali (Lindsay) 
1920, Sciul"opte'tus gorkhali Lindsay, J. Bontbay nat. Hist. Soc., 33, 

3, 566. 

Type-locality.-Apoon Sottidanda, Gorkha, Nepal, 12,000 ft. 
84'50° E., 28° N. 

Specimens seen from NEPAL: Apoon Sottidanda and 
Barpak, Gorkha, 12,000 ft. 

Essentially like clarkei of ,vhich it is very likely a synonym, 
but the nasals apparently constantly longer. In gorkhali 
they are 19·3-19·8 mm. in our material, whereas in clarke'i 
they are 18·7-19·3 mm. Occipit.onasal'length 61·8-63·5 mm. 
Hindfoot 62-64 mm. Frontals about 20-21 % of occipito
nasal length ; unusually narro,ved in the t,,"o duplicate skulls 
~xamined, but not so in the type. 

It is a little difficult to see wh)T Mrs. Lindsay in describing 
this fornl referred it to 'Sc'iuropte'l"llS' Although she quotes 
many similarities to,vards the smaller flying squirrels in her 
description and quotes several resemblances of this small 
Petaul'ista towards 'SCiU1"opterus', her figures and averages 
on page 569 sho,v close similarity in'S.' gorkhali and Petaurista 
clarkei; cranially gorkhal1,~ is shown merely as averaging a 
little narro,,'er in the frontals and zygomatic breadth, and 
longer in the nasals. Individual skulls from cla1'ke'i overlap 
gorkhali in the frontal measurements. The incisive index is 
a little shorter in g01'khal-i. The generic character of Petau1'ista 
,,,hen all flying squirrels are compared really lies primari1y 
in the lo,,"er molars in ""hich gorkhal'i is a t.rue Petaurista. 

(iv) Petaurista elegans sybilla Thomas 
]916. Petaurisia sybylla Thomas, .I. BOlllbay nat. Hlst. Soc., 24, 

3, 424. 

11ype-local'l:ty.-50 nuies ,,~est of Kindat, Chin Hills, Burlua. 
Apparently kno,,'11 only by the type specimen. The occi

pitonasal length of the t.ype skull is 60·4 mm. The fron.tals 
about 23<j~ of t.he occipitonasal length. Hindfoot 62 mm. 
(Thomas). 

When I exaluined the type skins at Tring, I did not find 
t.his specimen. It may be distinguished from other Indian 
,~kul1s of P elegans by it.s unu~ual1y small size, t.hough I hay(\ 

3B 
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seen one specimen of clarkei ,vhich is even smaller. Altitude 
5,000 ft., so not a high level form as are clatkei and gOfkhali. 
'Coloration nearly similar to that of marica, hut practically 
,vithout \\rhite spots, a single one only present on the right 
hip of the type. Dorsal area grizzled ochraceous tawny, 
more olivaceous anteriorly, deeper tawny posteriorly. Para
chute brilliant rufous. Undersurface bright ochraceous buff, 
edged with the brilliant rich rufous of the parachute; a black 
spot on the chin. Head rather more tawny than back, not 
blacker as in mar-ica, a narrow blackish edge along the upper 
side of the orbits continued forward towards the muzzle; a 
spot at base of whiskers blackish. Postauricular patch large, 
prominent, brilliant ochraceous rufous. Hands and feet rich 
t.awny rufous; a fe,v brown hairs at the base of the claw of the 
hallux. Tail tawny rufous, the basal fourth of the hairs slaty; 
tip of taU "ith a fe\v black hairs' (Thomas). 

(v) Petaurista elegans marica Thomas 

The Spotted Flying Squirrel 

1912. Petau-ri8ta 'Inarica Thomas, Ann. Mag. nat. Hi81., 9, 687. 

Type-locality.-Yunnan, probably near Mongtze. 
Range.-Specimens examined from YUNNAN: No locality 

BURMA: Namhsan, 40 miles East of Mogok, North Shan 
States-it also occurs in Tonkin and Laos. 

Occipitonasal length about 61-62·5 rom. Hindfoot 59-
63 mm. Frontals rat.her ,"ide, averaging about 24% of occi
pitonasallength in our small series. At once distinguishable 
from other Indian races by the large white spots on the 
back. According to Thomas, it may be distinguished from 
P. e. pUnctatU8 Gray, 1846, from Malacca, by its more 
yello,vish genera] colour, its blackish head, and its bright 
rufous tail and feet. Our Jnaterial for punctatu8 is very in
adequate, but I suspect the present form might well be a 
synon~m of it. The hindfoot in one skin for punctatus, the 
type, IS 67 mm. 

3. Petaurista alborufus (Milne-Edwards) 
The Red and White Flying Squirrel 

1870. Pterontys albo1oufu8 Milne-Edwards, C.R. _4cad. Sci. Pa'ris, 
70, 342. 

Type-local-ity.-From the neighbourhood of Moupin, 
Szechuan, China. 
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Distribution of the specie~ (as here understood).-Szechuan; 
Hupeh, Yunnan, Formosa, ASSAM, parts of BURMA, TENAS· 
SERIM, Siam. 

Distinguished from other Petaufista species by its ~ighl~y 
specialized red and ,vhite colour pattern. The Indian race 
is much less specialized in this character tha,n the Chinese 
races, but as it has the ,vhite forehead which is present in 
P albor-ujus, and is, in general, intermediate bet,veen albofufus 
and some of the northern petaurista races of India, and as it 
occurs in the same general neighbourhood as P. petau1"'ista 
albivente1', I am tentatively making it a race of P . albm·ufus. 
The Formosan race of alborufus, P a. lena Thomas, 1907, 
antedates the Indian race; but it is a much smaller animal, 
and has the fully developed specialized contrasted red and 
,vhite colour pattern of typical albo1'ufus, ,vhich the Indian 
form lacks. 

Tms species is al'vays larger tllan Petau.rista elegans, a~ 
judged by size of the skull. 

Only one race, P. e. cand'idulus Wroughton, occurs in the 
Indian area and is characterized as follows:-

(i) Petaurista alborufus candidulus Wroughton 

1911. PelaU1'i8ta candidulu8 'Vroughton, rl, Bon~ba.y nat. Hi8t. Soc., 
20 (4), 1014, 1022. 

1914 Petauri8ta taylori Thomas, J. Bontbay nat. Hi8t, Soc., 23 
(2), 205. (Bankason, southern Tenasserim.) 

Type-locality.-Kindat, West Burma. 
P a.' taylor'i' is a little known form, and the material 

available is in bad condition, but I ,,,"ould doubt \vhether it 
,vill prove to be really distinguishable from candidulus, at 
least on material examined. The type has the back less 
grizzled than the type of cand'idulu8. A reddish and ,vhite 
flying squirrel ,vith the colours much less contrasted t.han 
they are in the Chinese races. 

Range.-Speeimens examined from MANIPUR, Bishalnpur. 
ASSAl\l: Okotso in Naga Hills; Naga Hills, 5,000 ft. Dil .. 
koosha, Cachar. BURMA: Kindat; 6 miles west of Kindat; 
Kin; Tatkon; Lagan Reserve on Lo,ver Chind"'in. Mogaung 
('tayloJ'i'). Near Bankason, Tenasserim (type of'taylol'i'). 

E:tiel'nal chal'acters.-Large and striking flying squirrels, 
,vith the tail longer than the head and body, and the hind
foot large, mostly over 80 mm. Differing from albo1'ufu8 and 
lena of Ohina and Formosa by llaving the back profusely 
grizzled, ,,,hereas sl{ins of the t,vo last .. named forms have 
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almost no grizzling on the back. The white of the head, too, 
seems more contrasted and pure and noticeable than in the 
present race. Fur thick; four fingers and five toes, these we]] 
cla,ved, the proportions of the digits as usual, and as des
cribed above for P. elegans, the sole mostly naked except the 
side of the foot which is belo,v the fifth toe, ,vhich is hairy; 
apparently six plantar pads, the sixth one being under the 
pad at the base of D. 5, and very small. 

The bell~ colour. varies individually, specimens ,vith differ
ently coloured brllies being found in the same locality 
(e.g., Kin). 

Oolou1·.-Above reddish profusely grizzled with white 
throughout, the parachutes deep red. Numerous white tipped 
hairs scattered profusely throughout the back. Forehead strik
ingly contrasted white, a point not brought out in the original 
description. 'Individual hairs of back basally mouse grey
then reddish-and remainder reddish white with a very short 
black tip. ' Tail drab yellowish or greyish, with a stroJlg and 
well mark~d black tip, at end. Feet vary from mainly 
reddish to black. Cheeks greyish; throat white usually; 
belly and chest ,vhitish tinged with rufous. In some skins it. 
is almost ,vholly white, in some almost wholly rufous. 

External measurements.-As in Table 1, belo"r. 

TABLE I.-External 1neaSUre'l1tents of 
Petauristn alborufus candidultlS 

Head and 
T~il 

Hind- Ear body foot 
lI. Kin, Chindw'in 465 615 85 47! 

Kin 460 610 85 481 
~I. 6 miles west of Kindat 477 574 89 49 
F. 6 miles west of Kindat 451 588 90 49 
l[' Frost ColI. 474 

Bishampur, 1t'Ianipur 420 500 80 50 
~f. Frost Co11. 277 

Nsga Hills, 5,000 ft. 420 575 85 40 
~1. Frost CoIl. 326 

Nsgs Hills 480 525 75 45 
~r. Frost ColI. 346 

Nags Hills 440 575 80 50 
:\1. Frost Coli. 4i6 

Nags Hills 450 580 90 46 
If. Frost. ColI. 345 

Nags Hills 520 635 90' 55 
:\L Kindat (type). 405 610 100 52 

O'ranial and dental cMl'acters.-As above, under the genus. 
Skull large, at. extreme dev~lopment one of th(\ largest of 
Indian Peta1ll'ista. 
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Cranial1neasurements.-As in Table 2, belo,v. 

TABLE 2.-0ranial '1nea.sure'lnents of 
Petaurista alborufus candidulus 

• ~ rn 
o~ 0 -~c:s ~ 14 00- c:s 
~U1 +J ~ d ~ ~ 
.~ c:s ~ ~ :e g ~ - 0 00- 0 c:s 0 c:s ~ 

0 p.,. ~ Z ~ 0 

)L 15.5.5.40 76·6 39·2 16·1 23·3 lR·O 27·4 
Tatkon, West Burma Teeth much worn. 

)1. 16.3.26.12 75·1 37·8 17·5 22·3 17·3 26·fi 
Kindat, West Burma 

F. 16.3.26.13 74·9 37·7 ? 22·6 16·2 26·3 
Kindat. 

Frost Coll. 277. ~I. 75·2 39·1 16·6 23·4 16·3 26·7 
Naga Hills, 5,000 ft. 

Frost ColI. 326. lVI. 77·8 38·2 17·3 23·3 17·8 27·8 
Naga Hills 

Frost Coll. 345. 1\1. 75·1 38·6 17·4 23·8 19·0 27·1 
NagaHills 

Frost ColI. 346. 1\'1. Vb'crt 77·0 40·2 17·4 24·3 20·1 26·2 
Naga Rins 

Frost ColI. 474 lVI. 73·6 36·7 17·3 23·5 16·6 27·0 
Bishampur, l\fanipur 

Frost CoIl. 476. M. 75·8 39·1 17·6 22·8 17·7 27·8 
Naga Hi1ls 

Dimensions of the species Petaurista alborufus as indicated 
by Brit'ish Museum material: The occipitonasal varies be
tween 68·3 and 82 mm. (but only one skull from China 
,vhich is 82 mm. in measurement, and not under 73·6 mm. 
except in the Formosan race); the toothrow between 14·8 
and 18·6 mm. The head and body length varies between 420 
and 520 mm. in the Indian race, the tail between 500 and 635 
mm. (the above based entirely on candidulus; I have seen no 
fully measured skins from Chiaa). The hindfoot varies be
tween 74 and 100 mm. (including all races). 

This flying squirrel may be distinguished easily from other 
Indian Petauf'ista by its white head, contrasted with the back, 
or at least its white forehead. The cheeks may be white in 
some other skins, as sometimes albiventer for instance, but it. 
seems that candidulus can always easily be distinguished when 
all specitnens available from India for the genus are taken 
out and compared. 

Specimens collected six miles West of Kindat; 'Shot by 
moonlight, feeding on pyingado seeds' Same locality: 
'Shot at. dusk in a pyingado tree, eating seeds', 
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4. Petaurista magnificus (HodgsOl1) 

Hodgson's Flying Squirrel 

1836. SC'iuropteru8 lnagnijlcu8 Hodgson, J. Asial. Soc. Bel1g., 5, 
231. 

1842. Sciuropterus 'nobir".,~ Gray, Ann • .l.lfag. nat. Hist., 10, 263. 
(Darjeeling.) 

1844. Sciuropte1'Ul1 ckrY80ri."lJ Hodgson, .J. Asia!. Soc. Beng., 13, 
67. 

Vernacular names (Blantord).-H.-Suraj-bhagat. Lepcha 
-Biyom. 

Type-local'ity .-N epal. 
Distri~ution of spzcies.-NEPAL and SIKKIM. 
Range.-Specimens examined from SIKKIM: Sedonchen; 

Darjeeling (type of 'nobt:lis'); NEPAI~; Satthar Hill, Gorkha; 
Naivacot. 

This Petaurista is fairly clearly distinct from all others in 
India and elsewhere by its colour pattern, which according 
to Blanford apparently changes seasonally. Wroughton 
used the name nobilis for it, believing magnificus of Hodgson 
to be a synonym of albivente1' Gray 1834, but Robinson and 
Kloss (1918) revert to Blanford's nomenclature. 'In this 
small series all gradations from a form with a clearly defined 
ll1edian stripe on the back to one ,vith no stripe at all are 
present. In view of Hodgson's specimen above which has 
the upper surface ungrizzled I have used his name for the 
species rather than the later one P. nobilis Gray ,vhich has 
been adopted by Wroughton-who has transferred P. magni-
ficus as a synonym to the larger grizzled form to ,vhich he 
has applied the name P. albiventel' Gray.' 

I regard it as a distinct species, as discussed above, be
cause I think it possible that it may occur with P. albiventer 
in Nepal, although that form appears rather local there, and 
this species perhaps takes its place" It is a high level form, 
according to Blanford (at elevations from 6,000 to 9,000 ft.), 
the same as albivente-r approximately (from 6,000 to 10,000 
ft. ). 

In most of our specimens a large dark saddle patch is 
present or suggested on the back, The middle of the neck 
and the back always appear to be strikingly darker than the 
sides and the parachute. This is not the case with most 
specimens of other races examined. The size is medium in 
this species; larger than in P. elegans, smaller than in P. 
alborufus cand'l"d'ltlu8, the same size as many Indian races of 
P. petaurista, ' 
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External characters.-According to Blanford, occurring in 
t,vo-colour phases. He writes: 'Colour above varying, prob
ably with the time of year. In P. nobilis or chrysotrix, 
,vhich I suppose to be the summer garb, the body, neck and 
head above are ~eep maroon, generally ,vith a more or less 
,veIl marked yellow median line, commencing with a broad 
spot on the forehead. Sides of the neck and inner b~rder of 
parachute, where it joins the body, yellowish buff, remainder 
of parachute rufous, often chestnut. In the other phase, 
probably winter fur (P. magnificus) there is no median dorsal 
line, the body and the head are chestnut above, more or less 
grizzled by some of the longer hairs being whitish near the 
tip, but the body above is always darker than the parachute. 
The dorsal hairs are dark ashy at the base. The feet are 
chestnut or black; the tail rufous ,vith a well-defined black 
tip, the lower parts pale.rufous.' 

External measurements.-
Head and Tail IIinu- Ear body foot 

Satt,har Hill, Gorkha 420 470 78 42 
1". Satthar Hill, Gorkha 415 480 76 42 

Sedonchen, Sikkim 390 460 73 45 

Also seen from Naivacot, Nepal. Altitudes 6,500 and 
7,000 ft., in various skins. 

Oranial and dental cha1'acters.-~~s above, under the genus 
Petaul'ista. 

F 

F 

TABLB 3.-0ranial 1neasurelnenls of 
Petaurisht magnificus 

I a: 
Or-! 0 
_~ as 

<0 :... rn 

-~~ 
......, ..c: -s ~ as 

g = 0 w. 
03 0 = 0 Pol ~ Z 

15.9.1.99 69·4 35·5 16·3 20·6 
Sedonchen, Sikkim YOl.mg 
23.11.5.26 72·9 36·4 15·6 21·5 
Satt-har Hill, Nepal P. 4 little worn 
43.1.12.42 71·5 35·6 16·4 22·8 
Nepal 
58.6.24.82 69·2 34·6 15·1 19·3 
Nepa.1 

35·2 58.5.4.400 70·2 16-5 21·6 
No loco 
557g 7~") ....... 34·7 ? 21·4 
Nepal 
23.11.5.25 72·5 36·5 15·5 23·3 
Rntthar RiB, Gorkhn, Nf'pal 

00 -a:s ......, 
~ 

= -~ 
0 ~ 
:.. ~ 

~ 0 

13·8 26·0 

15·1 27·2 

16'0 24·6 

15·2 25·2 

16·4 23·8 

17·7 25·8 

16·4 26'r, 
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Dimensions of the specles Petaurista magnificus.-The occi
pitonasal length varies between 69·2 and 72·9 mm. Tooth
row 15·1-16·5 mm. The head and body length varies between 
390 and 420 mm. in three measured skins, the tail 460-480 
111m., and the hindfoot 73-78 mm. 

Certainly' nobilis' is a very striking animal, very different 
in colour from most or all other Petaurista races I have ex
amined, but this colour pattern is lost apparently seasonally 
as noted above, and typical magnijicus is not so striking, 
though as far as I have seen it always has the sides notice
ably lighter than the back. The tail appears to be longer 
than the head and body, and is narrow; the feet and digits 
and pads appear to be essentially as I have described above 
for candidul1J,8. At least six mammae are traceable in a 
dried skin. Two skins from Satthar Hill, Gorkha, Nepal, 
are noted as ,vlth weight 21 lb. and weight 4 lb. respectively. 
The colour is as noted above. We have half-a-dozen skins 
in the 'nobilis' phase, one of ,vhich was taken in November, 
the others have no date on them. Two of them lack the 
yellow mid-dorsal stripe, the others have it present. The 
tail is light bro,vn, with a fairly well-defined black t.ip as a 
rule. 

Our true magnificus phase skins, four in number, are as 
described by Blanford above. In all, skins examined the 
sides, and particularly the shoulders, are very much yello,ver 
and paler than the middle of the back; this character will it 
seems always clearly identify this fOJ;m from other 'races and 
species in India and probably elsewhere as welL There is 
certain variation in colour in individuals. Two of the magni
ficus phase skins were collected in January, but one from 
Naivacot ,,'as taken in August. 

5. Petaurista petaurista (Pallas) 
The Common Giant Flying Squirrel 

1766. Sciurus pef,aur'lsfa PaUas, JlIlisc. Zool., 54. 

Type-locality.--Western Java. 
Di8tribution of the species (a.s here understood).-Borneo, 

Sumatra, Java, Malay Peninsula, Siam, Indo-China, Formosa, 
Fukien, Yunnan, Szechuan, BURMA, ASSAM, NEPAL, PUNJAB, 
KASHMIR, PENINSULA OF INDIA and CEYLON. 

My reasons for referring a very large number of races from 
India and elsewhere to this, the first name in the genus, 
have b~en given above (81lpra, p. 25). Thps~ arp largp flying 
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squirrels, without the colour peculiarities of P. albofujus and 
P. magnijicus, and al,vays larger than any race of P elegans 
,vhere it occurs with a race of the present species. 

There are two or three groups of subspecies in P. petaU'l'l:sta 
as here understood. The second name in the species is an 
Indian one, P albiventef, and if it is desired to retain the 
Indian races as a species, then the nanle Petaurista alb1'ventel' 
should be used. 

External charactefs.-The typical race froln Java, and its 
allies from Borneo, Sumat,ra, and Malaya, also P. p. g1'and1~s 
from Formosa and apparently one or two Chinese races, ""hich 
are not in the British Museum, differ from all those to be 
dealt with here by their nearly uniform coloration, and their 
lack of evident grizzling in the fur. This character is not, 
I think, so important as has been. thought, and is more valid 
for a character for a group of races than for a species, becallSe 
the cranial characters of the group under discussion do not 
differ in any way from the albiventef branch of Indian races 
and immediate allies. 

In India there seem to be t,vo groups of races: t.he philip
pe,flts'is type; which includes lanka (Ceylon), ph1'lippensis (west 
of the Bay of Bengal), cineraceus (Burma) and me1'gulu.~ and 
it.s allies (Islands of the Mergui Archipelago), in ,vhich the 
lower surface is white, more rarely grey or dull, but without 
rufous tinge; and the albivente1' section, which includes 
albiventel' and its various synonyms, yunanensis (the colour 
of which is slightly different apparently from its immediate 
allies) and lylei; the range of this section is from Kashmir 
to Burma, and the underparts are white or red but al,vays 
,vith a rufous tinge or some rufous markings. 

These races have been keyed above (supra, p.28), so far as 
they are distinguishable; and win be discussed in more detail 
in the following pages. 

External measurements.-As in Table 4, belo,,'. 

TABLE 4.-E~rternal "neaSUrel1!ents oj the Ind'ian ,,'aces of 
Petaurista petauri sta 

Head and T'J Hind- Enr 
body al foot U 

Petau1'ista petaur'l:sta albivente1' 

F. Naini Tal, Kumaon 
)1. Nflini Tal 

415 
380 

448 
? 

74 
74 

43 6 malnmae 
44 

Othel' skins, hindfoot 76-78 mm" from Nepal and Naga Hills, Assam, 
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TABLE 4.-External nlea.8Uren~ent8 oj the Indian races oj 
Petaurist.a pet.aurist.a (contd.) 

The following were identified as 'inornatus f. 

Head and Tail Hind- Ear 
body foot 

~I. Kashmir 356 356 ? ? 
F. Kashmir 356 356 ? ? 

Kashmir . 330 356 ? ? 
~I. Sardalla, Kashmir 310 310 65 43 
F. Pahlgam, Ka·shmir 352 333 64 ? 41 
~f. Pahlgam 356 351 68 42 
F. Baragali, 1\lurree 

Hills 283 385 66 41 
:\1. l\Iurree 375 460 75 ? 
:\1. Rahla, Lahul 436 445 70 45 
lIe Rahla, Lahul 440 ? 70 45 
){. Kothi, KuIu, Lahul 327 415 70 46 

Doonglagali, N.W. 
Frontier 406 419 72 44! 

F. Hazara district 420 445 65 46 
(t.ype of 'birrelli') 

Petaurlsta petau1·'ista yu'nanensis 

1\1. Tiki, l\Ii shmi 440 525 80 42 
l\f. Adung Valley, N. 

Burma 440 480 67 48 

Other skins from Salween-Irrawaddy Divide, Chaglon, l\JiRhlni, 
l\logatmg, Upper Burma, and Dreyi, Mishmi. 

Petaurista petaurista philippensis 

1\1. Srimangala, Coorg 450 530 79 40 
1\1. Kutt.a, Coorg 445 450 79 44 
M. Halery, Coorg 455 455 81 44 
F. Virajpet., Coorg 450 510 82 42 
:\1. Jog, Gersoppa FalIs, 

Kanara . 430 505 76 47 
lI. J o~, Gersoppa Falls 440 495 80 43 
l\I. Jog, Gersoppa FalJs 410 493 77 46 
1\1. Rookery, Kil Kota-

giri, Nilgiri Hills 405 485 72 43 
1\1. Tigershola, Palni 

Hills 450 510 74 44 
Near Kcdaikanal 

(Young) 370 440 72 42 

A type, South Mahratta country, has the hindfoot 84 mm. Other 
skins, hindfoot varying bet/ween 69 and 86 rom., seen from Trivan
drum, Travancore, Nilgiris, and Shevaroy Hills. 

The following were iden tified as 'oral'. 

M. Luia, Chaibassa, 
Orissa. 375 430 

F. Luia, Chaibass8 350 409 
1'1. Pili, Sipna, Berar 372 438 

70 
70 
72 

40 
42 
46 
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TABLE 4.-External '1neasure'lnenis of the Indian racel~ of 
Petaurista petaurista (concld.) 

Th~ follo\ving were ident.ified as 'cinderella' 

Head and Tail Hind- Ear body foot. 

'Vaghai Dangs 424 ? 70 40 
F. Pempri Dangs (type) 440 485 7!) ? 

Petaurista petau1ista lanka 

l\f. l\Iousekande, Ceylon 426 471 75 48 
Mousekande 360 501 71 50 

F. Mousekande 439 549 79 43 
1'1. lVIousekande 432 463 73 46 

l\fousekande 451 522 78 47 
F. Kumbukkan, Uva 418 510 77 45! 

.-\nother skin (hindfoot 86 mm.) ~rom Kandy, 

Petau1'islrt petau1'ista cineraceu8 

~r. 20 miles IDV. of 
Toungoo, Burma 489 607 83 47 

1\1. 30 miles NW. of 
Toungoo 446 565 80 42 

l\I. 30 mile s ID,r ° of 
Toungoo 445 560 8.) 44 

1\1. 40 miles NW. of 
Toungoo 430 538 85 44 

Other skins from 70 miles north of Pegu, Hankaryit, Tenasserim, 
and Wimpong, Thaton, Tenasserim (35 miles north of l\ioulmein). 

Note unusually long tail in these skins. 

Petaurista petaurista 1ne1'gulu8 

:b-'. Ross Island 410 405 68 37 
Tavoy Island 385 460 66 36 

l\I. Ross Island (t.yp~) 410 400 70 31 

F. King Island 
Ji' Malcolm Island 

Petaurista petau10isia reguli 

440 
410 

450 
405 

72 
65 

Petaurista petau1'ista p1'i'1)11'osei 

40 
37 

F. Sullivan Island 425 478 72 38 

The following notes have b~en taken from Rkins:
Naini Tal, Kumaon. 'Weight 3 lb.' 
Baragali. 'Caught on hillside. N iula. ' 
Kashmir. 'Fir ,voods; lives in hollow trees devoid of 

branches, easily' obtained by tapping trees, when it 
rnlcrgeR. ' 
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No. 6.12.3.5 (see also skull measurement) : 'A small 
but adult specimen. These flying squirrels vary 
greatly in size, according to locality' 

Murree, 'Weight 2·5 lb.' Sardalla, 'Weight 3 lb.' 
Kothi, Kulu Valley, 'Weight 2·75 lb.' 
Doonglagali, 'Shot in tree near roadside. Weight 3! lb.' 

Mammae 6 (one- skin). 

Blanford thought there 'vas only one race in Kashmir, for 
,vhich he used the name 'inornatus, ,vhich is, however, later 
than albl~venter, and he said it ranged to Kumaon and Kat
mandu in Nepal. I have seen authentic skins from Nepal 
and the Naga Hills, Assam. 

It is just possible that we ~re dealing with t,vo species here, 
a smaller and a larger; inol'natus might be available for the 
smaller one. But I do not think that this is so. 

01'anial and dental characters.-As under the genus Petaul'ista 
(supra, p. 23). 

}1 .... 

~I. 

l'ABLE 5.-Crctnial 'lnea,suren~ents of the Indian races of 
Petaurista petauri sta 

• i:: rn .£.- 0 -.~ as (!) ~ 
fl) as 

~oo ;...I - ;...I 

.~ m as eo ~ 
8 s= - 0 rJ'J 0 «s 0 ~ M 
0 tl4 E-i Z ~ 

Pelcturista lJetau'rista albiventer 

14.7.10.76 72·0 36·8 16'0 22·0 16·8 
Naini Tal, ~umaoll 
85.8.1.122 71·6 34·6 15·7 21·1 16·5 
Simla, Punjab 

+00 
.~ 

rf 
0 

26·5 , 

25·7 

The type is perhaps not adult., but has the occipitonasal length 
obout 67 mm. 

The remainder were identified as 'inornatus', ,vhich I think is most 
likely 8 synonym of albiventer. 

J.-.... 6.12.3.3 66·3 32·4 ? 20-4 14·1 23-4 
Kashmir. Young 

1\1. 6.12.3.4. Young 65-1 31·0 14·7 18·8 14'8 23·7 
Pahlgahm, Ka·shmir 

~I. 6.12.3.5 67·3 32·6 15·5 18-7 14·0 24·0 
Kashmir. Apparently adult circa 

l\I. 8.7:6.25 66·1? 13·7 19·5 14,6 24·1 
Khargeskote, Kashmir. Adult 
20.6.27.5 71·1 34·8 ? 22·6 15·9 25'4 
Doonglagali, NW. Frontier Province 

~I. 23.11.4.12 70·7 36·0 ? 20·3 15·2 25·6 
Murree, Punjab 

1\1. 23.9.1.34 71·5 34·5 16·0 20·2 16·3 26·3 
Rahla, Lahul 
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TABLE 5.-0ranial rneasurement8 of the Indian race8 of 
Petaurista petaurista (contd.) 

• ~ 
.£~ 0 rn -.~ a3 Q) ~ rn. a3 
~rn ~ ~ - ~ ~ 

'0-4 ~ 03 a3 ~ '0-4 g ~ ..... 0 rn. 0 ,.0 
03 0 a3 ~ ~ 

0 ~ E-t Z ~ 0 

Petaurista petauri8tct albiventer (concId.) 

1\1. 23.9.1.34 69·7 35·8 15·9 20·0 16·1 26·3 
RahIs, Lahul 

1\1. 23.9.1.35 73·1 35·9 16·4 21·2 15·7 25·8 
Rahla, Lahul 

~1. 25.6.10.14 66·3 32·0 ? 20·0 14·0 2'3·5 
SardaIla, Kashmir. Young 
26.8.13.1 70·5 33·7 15·4 20~8 14·2 25·3 
Nasai, Kashmir 
26.10.8.56 72·5 36·1 ? 23·0 16·5 26·1 
Garwhal, Kumaon 

F 5.11.19.3 72·6 35·1 15·9 22·5 16·3 24·9 
Thandeani, l\Iurree, Punjab. (Type of' birrelli '). 

Petau1"'Z'sta petaurista yunanen8i8 

circa circa 
~I. 21.12.5.44 76·3 38·5 17·3 23·1 17·5 27·3 

Tiki, Mishmi 

Peiaurista petaurUita philippens'Z:s 

)1. 12.11.28.77 72·3 36·6 16·3 23·0 16·7 24·0 
Gersoppa Falls, North Kanara. 

:\1. 12.11.28.78 71·0 36·1 15·1 23·9 16·6 25·4 
Gersoppa Falls 

)1. 12.11.28.79 71·8 36·3 15·7 21·4 16·2 26·0 
Gersoppa Fall ~ 

~I. 13.8.22.33 73·7 36·1 ] 6·2 21·8 15-8 24·8 
Srimangala, Coorg 

:\1. 13.8.2.34 73'5 38·3 16'5 22·1 26·2 
Haleri, Coorg 

F. 13.8.22.36 72·2 37·9 16'0 19·1 17·7 25·6 
Haleri Teeth a little worn 

F. 13.8.22.37 73'5 38·5 17·4 22·7 ? 25·8 
Haleri 

~1. 13.8.22.38 70'7 36·4 16·1 20·1 15·0 24'5 
Haleri 

F. 13.8.22.39 75·2 37·3 17·3 22·9 16·3 25·5 
Kutta, Coorg 

~1. 19.6.2.26 69·9 35·4 ? 21·9 ? 24·1 
Kotagiri, Nilgiris 

1\1. 25.10.1.12 73'2 37·4 15·5 21·6 15·9 25·8 
Tigershola, l\Iadras 
94.7.1.14 73·2 36'5 16·6 21·2 14·1 25·4 
Trivanw'unl 

'fwo co-types have the occipitonssal length respectively 75·6 mm. 
and 74·9 mm., and the fronta.Is 17·7 mm. and 16 nun. Both are 
from Bombay. 
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TABLE 5.-Cranial1nea8Urernents of the Indian races of 
Petaurista petaurista (concld.) 

I ~ Vi 0,-..4 0 -~~ <lJ ~ C1.l ~ 
s:lc OO ~ ~ - ...... 

.pot ~ = .... ~ = g ~ - 0 Vi 0 
~ 0 Z ~ 

0 Pot E-t r.. 
96.11. 7.4 73·0 36·5 ? 22·6 17·4 

Wanghai Dangs ('cinderella') 

47 

~ . .... 
rf 
0 

25·2 

The type of 'cinderella', from Pempri Dangs, has the occipitonasal 
74 mm., the frontals 16·8 mID. 

The fol1owing are identified as ' o1·al " but neither are adult. 
)1. 12.3.8.6 65'8 33·2 14·7 19·8 14·5 23·1 

Berar . Young 
F. 15.4.3.69 66·1 32·2 14·6 18·4 13·1 23'4 

Chaibassa. Young 

Petaurista petaurista lanka 
J..' 15.3.1.61 

Uva, Ceylon 
)1. 31.9.11.4 

Gammaduw8, Ceylon 
F. 31.9.11.5 

Gammaduw8" Ceylon 

73·2 36·3 16·0 

i3'0 

74·1 ? 

25·7 

? 26·4 

21'8 18·1 25·8 

The type has the occipitonasal740 1 mm., tho frontals 18 mm. Another 
specimen has the frontals over 17 mm., but is not fully measurable. 

Petaurista petaurista cineraceus 
)1. 27.11.18.15 74·4 380 5 17'1 23'5 15·7 26·3 

North of Toungoo, Bw-ma 
85.8.1.124 Circa 78·6 40'0 17·3 25·0 18·3 28·0 
Thaton, Tenasserim 

11. 27.11.18.14 70·1 36·4 17·0 20·5 15·5 25·6 
Toungoo. Yotmg 

Petaurista petau'rista Inergulus 
}4' • 23.1.6.51 66·9 34·2 15·3 20 0

:; 15·6 24·4 
Tavoy Island, l\Iergui 

)1. 22.8.21.1 66·0 34·2 14·8 20·1 13·3 23'0 
Ross Island, l\Iergui, type 

Petauri8ta petauri8ta reguU 
F 23.1.6.00 70·3 36·6 16·5 21·8 14·6 25·5 

King Island, l\Iel'gui, type 
J.-'. 23.1.6.54 70·8 35·9 15·7 22·0 14'S 24·8 

l\Ialcolm Island, l\Iergui 

Petaurista petaurista lylei ('venn'illgi ') 
~I. 14.4.3.1 . 81·2 40·5 17·6 24·5 IS·1 27·3 

Kalaw, Shan States, Burma, type 

Petaurista petaurista prinrrosei 
~-'. 23.1.6.53 68·5 34·5 14'S 21·4 15·0 24·* 

Sullivan Island, type 
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Dirnensions of the species Petaurista petaurista, includi'l~Y all 
ava'ilable races: The llead and body varies between 283 mm. 
and 510 mm. The tail between 310 and 608 mm. The hind
foot bet,veen 63 and· 89 mm. The occipitonasal bet,veen 
64 1nm. (Batu Island race) and 81·2 mm., but very rarely 
under 65 mm. The toothro,v bet,veen 13·7 and 18·6 mm. 

(i) Petaurista petaurista philippensis (Elliot) 
Text-fig. 2 

The Large Bro,vn Flying Squirrel 

1839. Pter()u~ys pltiUppensis Elliot., Madras J. Litt. and Sci., 10, 
217. 

1842. Pterontys oral Tieken, Calcutta J. nat. Hisl., 2, 401. 
lUll. Petauri-sta cinderella. \Vrollghton, J. Boutbay nat. Hit:Ji. So'.,'., 

20,4; 10]4, 1018. 

Vernacular names.-Kol. Ural. Mahr. Pakya. Mal. 
Parachaten. G'ing. Egala-dandolena. BUj"ln~. Shu-byan. 

Type-local'ity* of philippensis, South Mahratta country, of 
oral, the Singhbhum district, Orissa, of cinderella, the Dangs, 
Surat district, Bombay Presidency. 

Range.-Specimens seen fronl COORG, Halcri, Kutta, Viraj
pet, Srimangala. NILGIRIS and district; Kotagiri, Kodai
l{anal, Tigershola; SOUTH MAHRATTA, 110 exact locality; 
NORTH KANARA: Jog, Gersoppa Falls. COCHIN, Karapara. 
rRAVANCORE, Trivandrulll. Pempri Dangs; Waghai Dangs. 
EASTERN GHATS: Shevaroy Hill. CENTRAL PROVINCE, Pili 
Sipna Valle)!, Berar. ORISSA: Chaibassa and Luia. 

Wroughton also quoted as a synonym Pteromys grise'i'venter 
Gray (1843). The general external characters, including the 
tail and feet and digits, are about as described above under 
the foregoing species. Tail longer than head and body. 
Wrought on thought that' oral' and' cinde1·ella' ,vere separable 
from philippensis on supposed size differences, but our 
lllaterial for' ora·l' is not adult. The hindfoot size does not 
vary in the three supposed races ,vhen all skins of philippensis 
are taken into consideration, and I ,vould very much doubt 
,vhether these forms are separable on colour characters. 

In general colour, this form ha.s as a rule a greyish effect 
on the back (greyish rather than reddish), the back being 
described by Blanford as 'grizzled brown, varying from deep 

* No locality given in original description of philippensis, but the 
paper in which it is described is on the manunals of t.he South Mahra.t.ta 
country. 
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~-

TEXT-FIG. 2. Petaurista petaurista philippensis (Elliot) c!. A, B, C, 
dorsal, ventral and lateral views of the skull; D, lower jaw of the 
same (X 1). (After Ellerman, 1940, pp. 282, 283.) 

chestnut to greyish brown in one direction and to sooty 
black in the other, the longer hairs partly white, giving a 
hoary appearance. ' Parachute and forelimbs usually brown, 
less frosted. One specimen fro]n Gersoppa falls, Kanara, 
has a whitish head. Feet mostly black in the large series 
examined. Tail black through the greater part of its length, 
but sometimes greyer basally, distinctly so in one of two 
skins for 'cinderella' in which it is almost whitish for some 

4 
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part of its length. Underparts white, grey -or drab grey, 
never with any red or rufous apparent. Cheeks usually 
grey. Wroughton described the individual hairs as 'basally 
smoke grey-then seal brown-and lastly white, tipped 
black. ' 

(ii) Petaurista petaurista lanka Wroughton 
1911. Petaurista lanka Wroughton, J. Bombay nat. Hist. Soc., 

20, 4, 1014, 1017. 

Type-locality .-Cey Ion. 
Range.-Specimens seen from CEYLON: Gammaduwa, Kum

bukkan, Kandy, Mousekande. 
Described as a Petaurista in size and pattern quite like true 

philippensis but entirely lacking the rufous tinge so charac
teristic of the latter species. This is true, although doubt
less individuals on the mainland would overlap the colour 
character. More important is the fact that there is a very 
general tendency for the frontals to be actually wider, and 
certainly proportionately wider, than in philippensis, as will 
be seen from the cranial measurement,s listed above. 

(iii) Petaurista petaurista cineraceus (Blyth) 
1847. Pteromys petaurista var. cineraceus Blyth, J. Asiat. Soc. 

Bengal, 16, 865. 

Vernacular names.-Same as for P. p. philippensis. 
Type-locality.-Arakan. 
Range.-Specimens seen from TENASSERIM: Thaton, Wim

pong, Hankaryit. BURMA: North of Pegu (70 miles). 20, 
30 and 40 miles NW of Toungoo. 

Like P. p. philippensis, but the tail pale, drab grey through
out almost its whole length, only black at extreme tip as 
a rule. The back mostly grey, but may be brown. One 
skin from 40 miles north of Toungoo has the head whitish. 
This is the Burmese representative of the philippensis group. 
Only two adult skulls are available; these are larger than is 
usual in philippensis, though the smaller one is overlapped in 
size by individual philippensis. The Tenasserim skull" is 
larger than any philippensis, and one of the largest of the 
genus in India. 

The following notes taken from some of the skins :-
P p. lanka, 'Shot at dusk, feeding in a Banyan tree. 

Weight 3! lb.' 'A very large specimen, killed in 
hollow tree in heavy jungle, together with one small 
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young one. Weight 5Ib.' P. p. philippensis ('cinder
ella'): 'Forest at Pempri, common, nocturnal.' (' oral '): 
Luia, Chaibassa, weight 1 lb. 131 oz. and weight 
2 lb. Virajpet, Coorg; 'weight 4 lb.' Gersoppa ; 
'weight 5 lb.' or 41 lb. or 41 lb. Coorg; weight 51b. or 
41 lb. Kil Kotagiri, Nilgiris; 'Out of hole in tree 
below tea factory. ' 

The Mergui Island races 

(iv) Petaurista petaurista mergulus Thomas 
1922. Petauriata mergulu8 Thomas, J. Bombay nat. HiBt. Soc.~ 28, 

4, 1067. 

Type-locality.-Ross Island, Mergui Archipelago. 
Range.-Specimens from Ross Island, and Tavoy Island, 

Mergui Archipelago. 
This is a small insular race, which was described as allied 

to cineraceus but very much smaller. The frosting of the 
back seems to me less evident than in cineraceus, the white 
tips to the hairs being less in evidence. Feet black; tail 
greyish brown with only the tip black, underparts drab grey. 
Head rather greyer than the back. Occipitonasallength of 
skull about 66-67 mm. 

(v) Petaurista petaurista reguli Thomas 
1926. Petaurista reguli Thomas, J. Bornbay nat. Hist. Soc., 31, 22. 

Type-locality.-King Island, Mergui Archipelago. 
Range.-Specimens from King Island, and Malcolm Island, 

Mergui Archipelago. 
Essentially like mergulus, but with a larger skull, the 

occipitonasal length more than 70 mm. in length in our 
specimens, which are few. I include here the skull from 
Malcolm Island. 

(vi) Petaurista petaurista primrosei Thomas 
1926. Peta1trista primrosei Thomas, J. Bombay nat. Hist. Soc., 31, 

22. 

Type-locality.-Sullivan Island, Mergui Archipelago. 
Essentially like mergulus but the 'whole dorsal surface and 

especially the patagium suffused with deep chestnut rufous' 
Only known, apparently, by the type specimen, the occipito
nasal length of which is 68·5 mm. 
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There is, at the moment of writing, another type skin from 
Sullivan Island, bearing this nanle, and with exactly the 
same measurements and date as that of the type of primrosei, 
but which is so obviously a totally different animal that one 
is tempted to believe there has been some error in the label
ling. It is much redder, and has a reddish belly and tail, 
and I would identify it as a specimen of P p. albiventer. 
It is entirely different from the drab, white-bellied mergulus
primrosei type. 

The albiventer section of races 

The following races differ from philippensis and immediate 
allies in having the belly with at least some rufous or reddish 
markings. 

(vii) Petaurista petaurista yunanensis (Anderson) 
1875. Pteromys yunanensis l\nderson, Ann. Mag. nat. Hisl., 16. 

282. 

Type-locality.-Momein, Yunnan. 
Range.-Specimens seen from BURMA, Hpimaw, Salween

Irrawaddy divide; Adung Valley, 28·10 N., 97·40 E.; M!SHMI: 
Chaglon, Dreyi and Tiki. 

Back in general deep dark red, individually variable in 
shade, with numerous white .. tipped hairs giving a frosted 
effect to a certain extent. Hands, feet, and the greater part 
of tail including the terminal portion black. Underside 
varying from almost wholly reddish in a specimen from Tiki, 
Mishmi, to almost white but with a/ red median line (skins 
from Adung Valley and Hpimaw). Throat white in the 
Adung Valley skin, black in the one from Tiki; cheeks usually 
dark. Essential external characters as described above for 
the other races and species. The unusually dark red dorsal 
coloration will distinguish this race from albiventer and allies. 
Skull apparently large. 

(viii) Petaurista petaurista lylei Bonhote 
1900. Petaurista lylei Bonhote, Proc. zool. Soc. Lond., 192. 
1914. Petaur1,'sta lylei venningi Thomas, J. Bombay nat. Hist. 

Soc., 23 (1), 27. 

Type-locality.-Doi Sritepe, Chiengmai, Siam. 
Range.-One specimen, the type of 'venningi' from Kalaw, 

Shan States, BURMA. 
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An unusually large race; skulls available vary between 
77·2 and 81·2 mm. in occipitonasal length. The back is 
quite like philippensis in colour, but the belly is red or reddish 
almost throughout. Thomas's race venningi was based on 
one specimen, with an occipitonasal length of 81·2 mm. 
It was separated from lylei on some colour details, which do 
not seem to be constant. Thomas in 1914 described two 
other races of Petaurista, annamensis from Bali, Annam and 
lylei badiatus from Ngaitio, Tonkin. A perusal of the material 
in London indicates that it is very difficult to distinguish 
these two forms from lylei on the one hand and yunanensis on 
the other. These forms are distinguishable from albiventer by 
their larger skulls, bOut apart from that, about all that can 
be said is that in yunanensis (perhaps with annamensis) the 
occipitonasal length is so far as at present known less than 
°77 mm., whereas lylei (with both its supposed races) has this 
length 77·2-81·2 mm. It is probable that the supposed differ
ences between venningi, badiatus and lylei are merely individual 
differences. 

Besides these two forms with reddish belly, there remains 
to be considered the smaller western races, of which I think 
there is only one form, the first name in India for a Petaurista. 

(ix) Petaurista petaurista albiventer (Gray) 

The Large Red Flying Squirrel 

Text-fig. 3 

1834. Pteromys albiveYiter Gray, Illustr. Indian ZooT., pl. xviii. 
Type skull in British Museum, labelled Nepal. 

1844. Pteromys inornatus Geoffroy, in Jacquemont's VO'lJage, 4, 
Mamm., 62. Atlas, 2, pI. iVa (Northern India.) 

1911. Petaurisla birrelli Wroughton, J. Bombay nat. Hist. Soc., 
20, 4, 1014, 1019. (Murree, Punjab.) 

1911. Petaurista fulvinus Wroughton, J. Bombay nat. Hist. Soc., 
20,4, 1014, 1021. (Simla, Punjab.) 

Vernacular names.-Kashmiri: Rusi gugar; Niula. 
Range.-Specimens seen from ASSAM, Naga Hills. NEPAL, 

no exact locality. KUMAON, Naini Tal, Garwhal. PUNJAB, 
Simla; Murree; Baragali, Murree Hills; Rahla and Kothi 
Lahul; Thandiani, Murree (type skin of 'birrelli' Mianjani 
Hill, Hazara district). KASHMIR, Islamabad, Sardalla, Pabl
gam, Liddar Valley, Nasai, Kargheskote. NW FRONTIER: 
Doongla-gali. . 

Smaller than in yunanensis, venningi and lylei, the occipito-
nasal length not more than 73·1 mm., usually less. P. p. 
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albiventer has very thick fur, and the essential characters 
including the feet and digits are as described above for the 
other species. Tail usually longer than head and body. 

Colour above mostly reddish (rather than greyish), chest
nut, ·sometimes the head and back paler than the parachute, 
and sometimes the back almost greyish and transitionary to 
the philippensis type, and always with the fur grizzled and 
several white tipped hairs profusely present. Possibly 
Kashmir specimens tend to be greyer and less red than skins 
from further south. In two skins shoulders are strikingly 
paler than the back, for a short distance (Simla and Naini 
Tal respectively). Feet usually black, but sometimes mixed 
with red, and in the Naini Tal skin almost all reddish. Tail 
rufous or brownish rufous or greyish, usually but not always 

TEXT-FIG. 3. Petaurista petaurista albiventer (Gray). A, lateral view 
of the skull; B, lower jaw of the same (X 1). 

with a short black tip. Belly pale rufous varying from 
almost wholly very light reddish in one skin to almost white 
but with yellow rufous tinge at the sides in others. Most 
often but not always the throat is white, and the cheeks tend 
to be white or grey. According to Wroughton's key, the 
'back of ears' should be 'coloured like the head' in albiventer 
and fulvinus, 'black' 'in birrelli and inornatus. I do not find 
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this apparent or constant in the series examined. The colour 
distinctions given by Wrought on for' birrelli' and 'fulvinus' 
strike me as individual variations rather than racial charac
teristics. Wroughton, 1911, stated that the molars are 
'17 mm.' in albiventer, in his key, as against' 15-16·5 mm.' for 
inornatus, but I do not find this to be the case. 

Genus 3. Hylopetes Thomas 
1908. Hylopetes Thomas, Ann. Mag. nat. Bist., 1, 6. 
1915. Eoglaucomy8 HoweJI, Proc. biol.,Soc. Wash., 28, 109. 

(Sciuropterus fimbriatua Gray. Valid as a subgenus.) 

Type-species.-Sciuropterus everetti Thomas, the Natuna 
Island race of H. lepidus Horsfield. 

Range.-AFGHANISTAN, KASHMIR, PUNJAB (subgenus Eo
glaucomys). NEPAL, ASSAM, BURMA, Yunnan, Indo-China, 
Siam, Malaya, Sumatra, Java, Borneo and adjacent small 
Islands, Philippine Islands. 

This genus contains the smaller flying squirrels of the 
Indo-Malay region which have no very special peculiarities, 
the molars less wrinkled and complex than in Belomys and 
Petaurista, and the bullae not specially flattened, compare 
Petinomys. There ar~ half-a .. dozen species belonging to this 
genus, one of which is confined to the Philippine Islands. 
All of the others occur in India. Eoglaucomys was referred 
by Thomas to the American genus Glaucomys in 1908 when 
he revised the genera of flying squirrels (Glaucomys and 
Hylopetes being treated as subgenera of Pteromys (' Sciurop
terus')). Hylopetes is not very clearly distinguishable from 
Glaucomys except by various climatic modifications (Glauco
mys is modified for a life in cold climates). Certainly 
Eoglaucomys does not differ from Hylopetes in characters 
which are of real generic value when detailed work is done on 
all species; its differences are merely larger size than the 
largest Hylopetes; slightly longer nasals; and rather more 
upstanding zygomatic plate. I prefer therefore to regard it 
as a subgenus only. 

External and cranial characters.-As in species. 

Key to the subgenera of Hylopetes 

1 (2) Larger animal, the occipitonasal 
length is not under 55·2 mm. in 
length; the nasals, proportionately 
longer, are usually over 1 7 mm. in 
length; the zygomatic plate rather 
more upstanding and high .. . Eoulaucomy8 
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2 (1) Smaller animals, the occipitonasal 
length does not exceed 52·8 mm. in 
length; t.he nasals, proportionately 
shorter, are less than 16 rom. in 
length; t.he zygomatic plat.eis low. Hylopetes 

Subgenus Eoglaucomys contains only the species H. fimbri
atus. Subgenus Hylopetes contains apparently four species in 
India. It should perhaps be added that as a genus Hylopetes 
differs from Pteromys (restricted to the northern Palaearctic 
flying squirrels) by its shorter palatal foramina (which are 
large and functional in Pteromys, a very rare character for a 
squirrel), its less upstanding zygomatic plate, which is un
usually strong in Pteromys for a flying squirrel; its lack of 
specialization towards life in cold climates; its more normal 
M. 3, which in Pteromys is with two clear transverse ridges 
bet,veen'the front and back of the tooth, an unusual character 
for a squirrel, and its general more normal, less complex 
dental pattern, as described by Thomas (1908). 

Subgenus (a) Hylopetes Thomas 

Differing from Eoglaucomys by the characters as indicated 
in the key above. There are two rather sharply distinct 
groups of species in this subgenus, typified by lepidus,_ the 
first name in the genus, which are smaller animals, occipito
nasal length not exceeding 42 mm. in length, and alboniger, 
larger animals, the occipitonasal length not under circa 
42·5 mm., and usually more than this. Of Indian species, 
only H. alboniger belongs in the larger group, although there 
is a species of similar size in the Philippine Islands; the re
maining Hylopetes of eastern India, Malaya and eastwards to 
Borneo belong to the lepidus group. 

Blanford used the name sagitta for what must now be 
called lepidus and in this he was followed by most sub
sequent authors, but the late Dr. G. H. H. Tate examined 
the type of sagitta and reported that it was a Petinomys. 
Consequently lepidus becomes the correct name for the com
mon small species. This occurs in Tenasserim. Blanford 
placed phayrei in sagitta, but I am inclined to regard it as 
a possibly valid species. The Indian specjes I retain in this 
group are spadiceus, Zepidus and phayrei. Chasen (1940) 
thinks spadiceus is a race of lepidus and that the Sumatran 
race platyurus is a distinct species, and states that there are 
two distinct species occurring side by side on the Malay 
Peninsula. I have no material for spadiceu$ from that region. 
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But when all our specimens of the Zepidus group are worked 
through in detail, it becomes clear that platyurus cannot be 
defined as a valid species against lepidu8, whereas spadiceus 
(though I admit the material seen is rather scanty) can, by 
its proportionately larger bullae. In any case spadiceus is 
an Indian (northern) species rather than a Malayan form, 
and it might be that Chasen's spadiceu8 from Malaya is 
really something else. There is no difference in size between 
the Sumatran form platyuru8 and other small races of lepidu8 
as understood by Chasen, the Indian belone included. I 
therefore regard platyurus as a race of lepidus and spadiceus 
as the distinct species. 

Key to the Indian species oj 8ubgenus Hylopetes 

I (2) Larger species, the occipitonasal 
length about 42·5 mm. at lowest, 
but usually over 45 mm. Hindfoot 
36 mm. and more.. Hylopetes alboniger 

2 (1) Smaller species, the occipitonasal 
length not exceeding 42 mm. in 
length. Hindfoot. 34 mm. and less 3 

3 (4) Bullae smaller, on average 20% at 
most of the occipitonasallength. Hylopete.s lepidus 

4 (3) Bullae larger, on average at least 
21 % of the occipitonasal length, 
usually more. 5 

5 (6) Smaller species, the occipitonasal 
length not over 33·5 mm. The 
hindfoot 27 mm. and less. H ylopetes spadiceus 

6 (5) Larger species, the occipitonasal not 
less than 37·5 mm. The hindfoot 
29 rom. and more Hylopetes phayrei 

6. Hylopetes lepidus (Horsfield) 

The Javan Lesser Flying Squirrel 

1822. Pteromys lepidus Horsfield, Zool. Res. Java, No. 5 (plate 
and text page unnumbered). (October) From Java. 

Distribution.-Borneo, Java, Sumatra, Malaya and TENAS

SERIM. 

One race of this species occurs in Indian territory. It is 
one of the last to be named, and there are five names which 
antedate it for which I have specimens. Of these, true 
lepidu8 (Java), everetti Thomas, 1895, from the Natunas, 
and harrisoni Stone, 1900, Borneo, are all larger animals, 
the occipitonasal length usually over 36 mm. It is "not so 



58 ELLERMAN: FAUNA OF INDIA: MAMMALIA 

easy to distinguish the Tenasserim form from platyurus 
Jentink, 1890, from Sumatra, and aurantiacus Wagner, 
1841, from Banka. These two are about the same size as 
the Indian race. H. l. platyurus has smaller bullae in the 
specimens seen (6·4 mm. and less, not under 6·9 mm. in 
measurements I have taken for aurantiacus and belone). 
Thomas says that belone can be distinguished from aurantiacus 
by having narrower nasals, and differently shaped bullae, 
'less inflated vertically, but longer horizontally' There is, 
however, very little difference in the length as far as I can 
see. The type of belone has the tail rather darker above 
than the type of aurantiacus. On these very trivial characters 
belone must stand, unless it is to be synonymized with 
aurantiacus. This will probably ultjrnately be done, when 
really representative material is collected. At the moment 
the London collection contains only one specimen for auran
tiacus, the type. Pteromys horsfieldii Waterhouse, which 
Blanford erroneously placed in the synonymy of H. sagitta, 
is the type of an entirely distinct genus Iomy8, from the 
Malay region and Islands. 

(i) Hylopetes lepidus belone (Thomas) 
1908. Sciuropteru8 (Hylopetes) belone Thomas, Ann. Mag, nat. 

Hist., 2, 305. 

Type-locality.-Pulau Terutau, Straits of Malacca. 
Range.-Specimens examined from TENASSERIM: Banlaw. 

TERUTAU Island. 
External characters.-A smallish flying squirrel with the 

tail (as usual in the typical subgenus) rather shorter than 
the head and body, broad, flat and feather shaped. Hand 
as usual in the present group with four fingers; the fourth 
finger slightly the longest, but there is not much difference 
in the digits' lengths, the outer ones are the shorter. Foot 
with five toes, the hallux shorter than the other four. At 
least 6 mammae traceable in one dried skin. Colour blackish 
with reddish tinge above, the tail dark brown (or.pale brown 
in one skin). A whitish or pale patch behind the ears. 
Below the throat is white usually, the chest whitish becoming 
greyer, the belly dull grey, underside of tail tending to be 
light brown at least in the basal portion. On the whole 
the back tends to have a less reddish tinge than H. spadiceus, 
but there are intermediate specimens of the last named. 
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External measurements.-

Hylopetes lepidus belone 

Head and Tail Hind- Ear body foot 

M. Banlaw, Tenasserim 135 130 27 19 
M. Banlaw 133 124 27! 19! 
M. Banlaw 136 135 28! 20 
F. Banlaw 139 127 28 20 

Oranial characters.-Skull rather small~ not reaching 40 mm. 
in length in any race for which I have specimens, and in 
the Tenasserim form not exceeding 35·5 mm. Postorbital 
process not very strongly developed, as is usual in small 
species. Frontals over one-fifth of occipitonasal in width; 
narrowest immediately in front of the postorbital, and some
times notched each side just in front of the postorbital. 
Nasals wider in front than behind. Parietals broad, nearly 
straight anteriorly, unridged; interparietal well developed, 
occipital region of skull low. Bullae not large, and not 
flattened; averaging 20% at most of occipitonasal length; 
pterygoid fossae rathe~ shallow and flat; palate less than 
half occipitonasal length measured from front of incisors; 
,vide, and extending to about the back of the toothrows; 
palatal foramina small, situated far in front of palate. Zygo
matic plate relatively low. Jugal long, as is usual in the 
family, the middle of its upper border slightly raised. 

Dental characters.-Incisors narrow, plain, and reddish in 
colour. Upper cheekteeth five, the pattern much simpler 
than in Belomys, and about typical for normal squirrels; 
P. 3 very small indeed; P. 4, M. 1 and M. 2 have each one 
large more or less rounded inner cusp (probably the three 
original cusps fused together), and two main outer cusps, 
these both connected to the large inner cusp by a transverse 
ridge which extends across the tooth. The anterior and 
posterior border of each tooth are also noticeable as low trans
verse ridges, and there may be in between the two main 
outer ridges of the upper teeth a low subsidiary cusp. M. 3 
simpler; the front main transverse ridge is present but the 
second main transverse ridge has become suppressed, and 
there is a corresponding large space behind it. Lower teeth 
basinshaped, with a large central depression and a cusp at 
each corner of the tooth, the anterointernal one the highest. 
M. 3 slightly dominant, and the premolar the smallest tooth. 
Usually there are traces of a subsidiary cusp between the two 
outer cusps of the lower teeth. 
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Cranial measurements.-

H ylopetes lepidus belone 

• ~ fJ2 
0.- 0 -~t6 CD CD ~ rJl t6 .s - ~ -t-') ~m -t-') t6 t6 = ..... as as - .... 
g ~ r; - 0 rn 0 .-e ~ 0 t6 s... 
0 ~ ~ E-t Z ~ 0 

M. 14.12.8.117 35·5 16·7 7·1 6·4 ? 8·0 12·7 
Banlaw, Tenasserim 

M. 14.12.8.119 34·6 17·0 7'0 6·6 9·3 8·1 12·3 
Banlaw 

Dimensions of the species Hylopetes lepidus as indicated- by 
British Museum material: The occipitonasal length varies 
between 32·4 and 39·2 mm. in adult skulls; the toothrow 
between 6·4 and 7·9 mm. The head and body varies between 
100 and 161 mm. The tail between 86 and 140 mID. The 
hindfoot between 25 and 29 mm. in our skins. 

7. Hylopetes phayrei (Blyth) 
Phayre's Flying Squirrel 

1859. Sciuropterus phayrei Blyt.h, J. Asiat. Soc. Beng., 28, 278. 

Type-locality.-Rangoon, Burma. 
Distribution.-BuRMA, Siam, Indo-China. 
Very similar to Hylopetes lepidus, of which perhaps it is 

only a race or group of races, but with proportionately larger 
bullae, as indicated above in the key to the species, and 
usually of larger size, the hindfoot at least 29 rom. and only 
once lmder 30 mm. in our skins; some specimens are not 
larger cranially than the large Bornean race of Hylopetes 
lepidu8, which has, however, noticeably smaller bullae, these 
being below 8 rom. in length (8·4 rom. and more in specimens 
examined for phayrei). On this account it is reasonable it 
seems to treat H. phayrei as a distinct species, as is usually 
done, until more material is available. 

(i) Hylopetes phayrei phayrei (Blyth) 
Text-fig. 4 

1859. Sciuropterus phayrei Blyt.h, J. Asiat. Soc. Beng., 28, 278. 
1914. SoiuropteruR phayrei probus Thomas, J. Bombay nat. Hist. 

Soo.,23, 1, 28. (Mt. Poppa, Burma.) 
1914. Sciuropteru8 phayrei laotum Thomas, J. Bombay nat. Hisl. 

Soc., 23, 1, 28. (Laos Mountains.) 

Siamese native name' Bahng' 
Type-locality.-Rangoon. 
Specimens examined from.-BURMA: Pegu Yomas; Mount 

Poppa. MAmPUR, Haingyan (an unmeasured skin without 
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skull, identification not certain). SIAM: Nan, Lakhon. LAOS, 
no exact locality. 

Thomas stated that the feet in true phayrei are wholly 
brown with the exception of a few hairs at the roots of the 
claws, whereas in his race 'probus' from Mt. Poppa, the 
hands and feet are only brown at the base, and on the middle 
line, the sides and whole of the digits whiter. I have seen 
few true phayrei, but the differences between the two types 
is so small, and there is such individual variation as regards 
the amount of whiteness on the feet of 'probus' that I am 
placing it in synonymy. In the same paper Thomas went 
on to describe another (extralimital) race 'laotum', which 
was supposed to be larger than phayrei and. probus, with 
larger hindfoot. This is also a synonym. Siamese skins 
available have the hindfoot varying between 29 mm. and 
33 mm., compare measurements above. Weight in two skins 
noted as 4 oz. and 3t oz. respectively. 

External characters.-Larger than in the allied species H. 
spadiceus and H. lepidus (Indian race); tail shorter than 
head and body, broad and feather shaped as usual. Feet 
and digits as in the smaller allied species; soles mostly naked. 
Dorsally the colour is brown, and the reddish or orange tinge 
which is usual in lepidu8 and spadiceus is scarcely marked. 
Tail brown, sometimes slightly paler at the sides, at least 
basally, and faintly darker terminally. A whitish or pale 
patch behind the ears. Below white, sometimes yellowish 
tinge suggested. Cheeks white. Tail rather paler below 
than above. 6 mammae traceable in one skin. 

External measurement8 of Hylopetes phayrei ' probus' = H. p. phayrei 

~1. Mount Poppa, Burma 
F. Mt. Poppa 
1\1. ~It. Poppa 
~I. Mt. Poppa 
F. Mt. Poppa 
F. Mt. Poppa 
M. Mt. Poppa 
F. Mt. Poppa 
1\1. Mt. Poppa 
F. Mt. Poppa 
M. Mt. Poppa, type 

Head and Tail Hind. Ear 
body foot 
160 142 32 
144 139 32 
162 147 33t 
159 148 32! 
161 142 34 
155 146 33 
167 157 32! 
164 145 32:75 
165 153 32! 
163 151 32! 
148 128 30! 

24 
24 
25 
24 
24 
23! 
25 
24 
25 
24 
23 

Unmeasured skins for this species seen from Pegu Yomas, and from 
Haingyan in East Manipur. 

Oranial characters.-Not essentially different from H. 
lepidus larger races, except that the occipitonasallength may 
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reach 42 nun. at extreme development, and'that the bullae 
are larger, Indian specimens having them about 22-23% 
of the occipitonasallength, and over 8 ml1l. in length. The 
palate may sometimes be more than half the occipitonasal 
length in this species. 

Dental characters.-As in H. lepidus; young specimens 
showing signs of considerable complexities, but the essential 
Sciurine pattern not masked, and the complexities of young 
teeth not as extreme as in Belomys young or old. 

TEXT-FIG. 4. Hylopetes phayrei phayrei (Blyth). A, B, C, dorsal, ven
tral and lateral views of the skull; D, lower jaw of the same ( X 5). 
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Cranial measurements.-As below. Unfortunately, several 
skulls from Mt. Poppa are broken, in addition to the three 
given here. I have no sp~cimens for the typical form; these 
all represent H. p. probus Thomas, 1914. 

Hylopete8 phayrei 'probu8' = H. p. phayrei 

, ~ r1.) 0_ 0 -.~ ~ d) a> ~ C1J ~ ~m ....., as ,.Q ..... 
~ 

.J004 ~ as 
~ 

~ co g ..... 
g s= ..... 0 m ..c as 0 ~ ~ ~ 

0 P-4 ~ E-t Z ~ 0 

M. 14.7.9.94 Circa 37·5 19·3 8·8 7·8 8·7 14·7 
Mt. Poppa, Burma 

M. 14.7.9.95 40·4 20·0 8·9 7·9 ) 1·8 8·4 14·3 
!\It. Poppa 
14.7.9.103 Circa 38·2 19·r, 8·5 8·2 8·6 14·5 
Mt. Poppa 

The type of probu8 has the occipitonasal about 39·1 mm., t.he bullae 
8·5 rom. 

Dimensions of- Hylopetes phayrei as indicated by British 
Museum material: The occipitonasal length varies between 
37·5 mm. and 42 mm. The toothrow between 7·8 and 8·4 mm. 
The head and body varies between 148 mm. and 209 mm., 
the tail between 128 and 158 mm., the hindfoot between 29 
and 34 mm. but only once under 30 mm. in specimens seen. 

8. Hylopetes spadiceus (Blyth) 
The Pygmy Flying Squirrel 

1847. Sciuropteru8 8padiceu8 Blyth, J. Asiat. Soc. Beng., 16, 867. 

Vernacular name (Blanford).-Arakan :, Kywek-shu-pyan. 
Type-locality .-Arakan. 
Specimens seen from BURMA, Maymyo. Arakan. ANNAM, 

Djiring, Kontoum; Co CHIN-CHINA , no exact locality. CAM
BODIA, no exact locality. 'Mammae 3 pairs' is noted on the 
Cambodia skin. 

Range.-BURMA, Indo-China, and according to Chasen the 
Malay Peninsula. 

My reasons for giving this form specific rank have been 
given above. It differs from all races of H. lepidus available 
(and I have examined all but two as listed by Chasen) in its 
proportionately larger bullae. A small species, the occipito
nasal length not much more than 33 mm. and the hindfoot 
usually less than 27 mm. 

External characters.-Essentially as in H. lepidus. Size 
small. Colour above with distinct reddish' tinge in three 
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skins, this not so pronounced in three others including the 
one from Maymyo. Described by Blanford as with basal 
! of the dorsal fur sooty black, the tips red. A more or less 
marked whitish or pale patch behind the ears. Membranes 
and limbs darker than the back. Tail dark brown, with 
tendency for a contrasted light brown portion to be present 
near the body on either side. In the Maymyo skin, the sides 
of the feet tend to be white, and the digits are white, the rest 
of the feet black. Underside white or whitish. 

External measurements.-

Head and body Tail Hindfoot 

M. Maymyo, Burma 132 1001 22 

Ear 

19 

Three other skins from Indo-China have been examined; these 
vary in measurements as indicated below under dimensions for the 
species. 

Oranial characters.-Essentially as described above for 
Hylopetes lepidus except· the fact that the. bullae are rela
tively larger, in length about 22-23% of the occipitonasal 
length, therefore larger than in all races of Hylopetes lepidus 
which are represented in London. Thus the length of the 
bullae are 7·5 mm. and more in the few skulls examined, 
and the occipitonasa.I length is 33·0 and less, whereas H. 
lepidus belone, with an actually larger skull (occipitonasal 
34·6-35·5 rom.), has actually smaller ~ullae (7-7·1 mm.). 

Dental characters.-Essentially as in H. lepidus. 
Oranial measurement8.-

. ~ .£.- 0 ..... = CD CD ~ en 
~en oof.o) = ..c: -..... c:6 o:s .- oof.o) cO 
g= - .- 0 00 

= ~ 0 = 0 ~ ~ E-t Z 
circa 

M. 14.7.19.104 32·7 16·2 7·7 6·4 s·n 
Maymyo, Upper Burma 

en -= ~ -+-~ :.0 0 
~ ~ 

~ 0 

7·S 11·6 

Another specimen from Kontoum, Annam, has the occipito
nasal 33·0 mm., the bullae 7·5 mm., the toothrow 6·5 mm., the 
frontals 7·1 mm. and orbit 11·5 mm. 

A co-type, from Arakan, has the occipitonasal circa 33·5 mm. 
The bullae, unfortunately, are impossible to measure accu
rately as they are partly broken. 

Dimensions of the species Hylopetes spadiceus, as indicated 
by Briti8h Museum material: The occipitonasal varies between 
32·7 and circa 33·5 mm. The toothrow 6·3-6·5 mm. The 
head and body varies between 119 and 137 mm. The tail 
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bet"reen lOOt and 118 mm. The hindfoot between 19 and 
25 mm., or in an old skin from Cochin-China, which could be 
a wrong identification, 27 mm. 

9. Hylopetes alboniger (Hodgson) 
The Parti-coloured Flying Squirrel 

1836. Sciuropterus alboniger Hodgson, J. Asiat. Soc. Beng., 5, 
23l. 

1837. SCiu1'opterus tU1"nbulli Gray, Proc. zool. Soc. Lond., 68. 
('Indin.') 

1837. Pter01nys leachii Gray, Oha'rZesworth's Mag. nat. Hist" 1, 
584. 

1940. PteronlYs (Hylopetes) alboniger 01'inu8 G. Allen, Marn1H. 
Ohina and Mongol?".a, 2, 723. (Likiang Range, Yunnan, 
China.) 

1.'ype-locality .-N epal. 
Dlstr·ibutlon.-NEPAL, ASSAM, BURMA, Yunnan, Siam, Indo

China. 
This is a much lllore distinct species from H. lep'id'us than 

are the last two dealt with. It belongs to a different group, 
being considerably larger in size. Thus the hindfoot is 
normally 38 mm. at least, most often over 40 nun., and the 
occipitonasal length of the skull is at least 42·5 mm. The 
type of the form H. a. leonardi, Thomas, from North Burma, 
,vhich I regard as a race of alboniger, has the occipitonasal 
(difficult to measure accurately as the skull is not entirely 
whole) about 42·5 mm. in length or slightly more. The 
typical race has the occipitonasallength 45·2 mm. at lowest 
in our considerable series. The toothrow is less than 11 mm. 
in length; actually and proportionately shorter than in a 
species from the Philippine Islands, H. nigripes, Thomas, 
,vhich sho,vs considerable resemblance to this species other
,vise, but has the molars about 12 mm. or more. 

I am not entirely satisfied that the Yunnan form described 
by G. Allen in 1940 as Hylopetes alboniger orinus can be 
distinguished on the cranial characters mentioned by him, 
, larger teeth and audital bullae' when all specimens are 
taken into consideration. Measurements above show that, 
at least in the bulla length, some Assam specimens are smaller 
than the Nepal skull. Our. Yunnan skulls have the bullae 
varying between 9 and 9·3 rom., which measurements again 
are quite covered by specimens listed above from Assam. 
The teeth of the Yunnan skulls vary between about 10 and 
10·5 ronl., just as in the Assam series above, and 10·8 ronl. 
in one specimen. Allen says the 'feet are larger by several 

5 
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nlillimeters' in orinu8, but our specimens have the hindfoot 
varying from 41-44 mm. in the Likiang series, which measure
ments are covered by those given above. The colour of 
the tail which Allen mentions as typical of orinus is covered 
by specimens from Darjeeling, Pashok, and Bhutan Duars, 
and is I think an individual character rather than a racial 
one, judging by material examined. I do not see how this 
race from YUlman, therefore, is to be maintained. 

External cha1'acters.-Largest of the typical subgenus in 
Indian territory. Except for larger size, the essential ex
ternal characters seem to be much as in H. lepidus, including 
the somewhat flattened tail, and the feet and digits; soles 
mostly naked. ·Five plantar pads apparently. 

Golour.-Above varying from greyish to reddish brown, 
but every,vhere mixed with the dark underfur, and general 
effect drab rather than striking. Shoulders tending to have 
"rhite or light patches present or suggested. Tail bro,vn 
typically, mixed ,vith black as a rule, and rather variable 
individually; sometimes with a long black terminal portion; 
and sometimes almost whitish each side at base, as in speci
mens from Yunnan, and from Darjeeling and Bhutan Duars, 
etc.; in some of the specimens from Khonshnong, the tail is 
almost wholly pale greyish, only a little darker in the middle 
and at the end. Feet wholly dark or dark with the toes 
contrasted white, sometimes strikingly so, varying individually 
in different specimens from the same locality. Lower parts 
giving a general grey effect o\viug to the hairs being mostly 
bluish-grey at bases, but white in part on most specimens, 
particularly the throat and sometimes the chest. According 
to Blanford, young specimens are black above, ,vhite belo,v. 

External measu1·ements.-As in Table 6, below. 
Unmeasured skins seen from Mokokchung in Naga Hills, 

Silhet. Machi, Manipur; also the types of albonige1', Nepal, 
and 'turnbulli' from 'India', and the type of leonardi, from 
28·5 lat., 97·25 long. 

Four specimens from Khonshnong, (typical race), weighed 
respectively 7·75 oz., 8 oz., 9 oz. and 10 oz. 'Mammae 3 
pairs', one skin, Dening. 

Oranial characters.-Skull of medium size, the postorbital 
processes ,veIl developed, notches present in the frontals 
each side in front of them, and the frontals somewhat de
pressed bet,veen them. Parietals rather shorter than frontais, 
not meeting the frontals in a straight line, the frontals 
posteriorly ·being usually broadly W-shaped. Interparietal 
,\rell deyeloped, and parietals lacl{ ridges. Occiput lo,v. 
Bullae not flattened, and not ,rery large, less than one-fifth 

5D 
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TABLE 6.-External1neasurements of Hylopetes alboniger alboniger 

Head and Tail Hind- Ear body foot 
~1. Dening, Mishmi 236 227 45 361 
F. Dening 247 222 43 34! 'Mammae 

F. I{honshnong, J aintia 
3 pairs' 

Hills, Assa.m 215 210 43 33 
F. Khonshnong 200 186 40 32 
1\1. Khonshnong 220 198 40 33 
F. Khonshnong 225 200 40 30 
~I. Khonshnong 205 187 40 32 
M. Khonshnong 210 202 41 31 
F. Bharnabari, Bhutan 

Duars 190 207 42 32 
F. Pashok, Sikkim .175 179 39 31 

.Ambootia, Darjeeling 214 202 40 31 
1\1. Sipuri, Nepal 196 184 40 35 
1\L 50milesW.ofKindat., 

Chin Hills, Burma 201 184 39 32 
Frost Collection-

)1. 283. Naga Hills, 
5,000 ft. 225 210 40 33 

1\1. 249. Naga Hills 200 190 40 32 
F. 284. Naga Hills 220 175 40 33 
F. 285. Naga Hills 185 163 36 32 
~'. 288. Naga Hills 210 200 40 30 
1\1. 289. Naga Hills 180 165 40 33 

of the occipitonasal length, therefore proportionately smaller 
than in H. phayrei, H. spadiceu8, the Indian race of H. lepidus, 
and Eoglaucomys. Palate broad, and normally over half 
the occipitonasal in length; palatal foramina situated far in 
front of the toothrows, and small. Pterygoid fossae very 
shallo,v. Zygomatic plate low; jugal long and of usual 
Sciurine formation. Mandible ,vith well-developed coronoid 
process, and the angular portion showing some signs of 
inflection. 

Dental ckaraders.-Upper incisors yellow or reddish, of 
medium width, and usually plain. Five upper cheekteeth; 
P. 3 very small. Upper molars of normal Sciurine pattern, 
essentially as described above for Hylopetes lepidu8 belone. 
M. 3 simple as usual, with one (anterior) main ridge only 
between the front and back of t:p.e tooth. P. 4 3-rooted. 
The molars may sho,v signs of extra complexities such as 
llumerous little isolated depressions which may be suggested 
on the crOlvn surface, but nothing like the same extent as in 
Belomys, and the essential Sciurine pattern always traceable. 
Lower molars normal; rather clear small subsidiary cusps 
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TEXT-FIG. 5. Hylopetes alboniger albQniger (Hodgson). A, B, 0, dorsal, 
ventral and lateral views of t.he skull; D, lower jaw oft the same 
( X 2). 

each side betweel1 the main anterior and posterior cusps. at 
each corner of each tooth. 

Oranial measu1·ements.--As in Table 7, belo,"". 
Two co-types, Nepal, measure, respectively, 46·4 mm. and 

47·3 mnl. in occipitonasallengtll, ,vith the bullae 8-8·3 rom. 
and the toothro,v 9·2-9·7 nlm.) the smaller one is not fully 
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TABLE 7.-0ranial nteasttrements of the, 11ldian 1'aces of 
Hylopetes alboniger 

H]/lopetes alboniger alboniger 

69 

:\1. 16.3.26.15 . 46·9 23·7 9·1 10·2 13·1 ]0·4 17·0 
Chin Hills, West Burma 

F. 16.3.25.59 46·0 23·3 8'0 13·2 10·5 16·3 
Pashok, Sikkim. Rather young 

F. 16.7.29.91 48·0 24·5 8·7 10·3 14·3 10·0 17·7 
Bhamabari, Bhutan Duars 

F. 20.6.6.10 '47·6 24·6 8·7 13·2 10·4 17·2 
l\Iokokchung, N 8ga Hills, Assam circa 

1\1. 21.12.5.41 49·7 25·7 8·5 10·3 14·1 10·4 17·4 
Dening, Mishmi 

F. 21.12.5.42 50·5 26·6 8·3 10·5 15·5 11·1 17·8 
Dening 

)L 21.1.6.56 . 48·0 24·8 8·5 10·1 13·3 9·7 17·3 
Khonshnong, Jaintia Hills, Assam 

1\1. 21.1.6.57 . 48·3 24·9 8·4 13·0 9·1 18·3 
I{honshnong, J aintia Hills, Assam 

1\1. 21.1.6.58 48·7 24·8 8·5 10·0 14·4 9·4 17·6 
Khonshnong 

F. 21.1.6.60 50·6 25·8 9·3 10·5 14·8 11·0 18·4 
Khonshnong circa 

F. 21.1.6.61 49·7 25·6 9·1 10·1 14·5 10·2 17·7 
Khonshnong. Upper incisors slightly overgrown 
45.1.8.247 45·6 23·4 8·4 9·7 11·7 10·0 16·6 
Nepal. 

Frost Collection
F. Unnumbered 

Nags Hills 46·8 23·8 8·4 10·6 14·0 10·4 17·3 
1\[. Unnumbered 

Nags Hills 46·6 23·1 8·3 9·9 13·5 9·7 17·1 
1\1. 283. Naga Hills. 50·2 24·8 8·8 10·2 14·6 10·4 17·4 
F. 284. Naga Hills. 49·6 24·9 9·1 10·2 13·7 11·5 17·1 
lI. Unnumbered circa 

Naga Hills 48·5 24·5 8·9 10·0 13·3 10·7 17·3 

F. 288. Na,ga Hills. 

M. 289. Naga Hills. 

49·7 24·7 9·2 10·2 14·6 10·5 17·3 

1\1. 20.8.8.2 

45·2 23·2 8·6 
Rather young 

H ylopetes alboniger leonardi 

circa 42·5 21·0 

Kachin, North Burma. Occiput not complete. 

circa 
9·0 16·4 

12·4 8·9 15·2 

adult. Broken skulls also seen from Nam Tisang, Upper 
Burma, Ambootia, Darjeeling, Silhet, and Manipur. 
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Dimension of the species Hylopetes alboniger including 
specimens in the B1·itish Museum from I ndo-Ohina and Yunnan: 
The occipitonasal varies between circa 42·5 mm. or slightly 
more (type of leonardi), and 50·6 mm. The tooth-ro,v between 
9·2 and 10·8 mm. (up to 11·3 mm. in Allen's individuals). 
The head and body varies between 174 and 247 mm. ; the tail 
bet,veen 163 and 227 mm. The hindfoot between 34 and 
45 mm. but only twice below 39 mm. (The tail is only 
125 mm. in the type of leonardi, according to Thomas). 

P'rovisional key to races of Hylopetes alboniger 

1 (2) Smaller, occipitonasal roughly 
42·5 mm.. . H. a. leonardi 

2 (1) Larger, occipitonasal not less than 
45·2 mm.. H. a. albonige1' 

(i) Hylopetes alboniger alboniger (Hodgson) 

Text-fig. 5 

1836. SCiu1'Opte1'U8 alboniger Hodgson, J. Asiat. Soc. Beng., 5, 231. 

Type-locality .-N epal. 
Specimens seen from NEPAL, Sipuri and no exact locality, 

including type, and type of'turnbulli', from 'India' SIKKIM: 
Ambootia, Darjeeling, Pashok. MANIPUR, Machi. ASSAM: 
Mokokchung in Naga Hills; Naga Hills, 5,000 ft., no exact 
locality; Khonshnong in J aintia Hills; Silhet; MISHMI, 
Dening; BHUTAN DUARs, Bharnabari; BURMA: 30-50 miles 
,vest of Kindat; Kachin, 28° N., 97° E. Nam Tarnai Valley. 
Nam Tisang, Yunnan, NW flank of Likiang Range. Annam: 
KontouID, Dakto. 

(ii) Hylopetes alboniger leonardi (Thomas) 
1921. Pte"olnys (Hylopetes) leonardi Thomas, J. BOlnbay nat. H'ist. 

Soc., 27, 3, 501. 

From Kachin Province, North Burma, 28·5c N., 97'25° E. 
Altitude 8,000 ft. 

The type only available for examination. 
This is kno,vn only by one specimen, but may be regarded 

as a race of albon1:ge1", characterized chiefly by its smaller size. 
Its colour seems rather different in detail froID alboniger, and 
,vas described by Thomas as 'general colour above blackish 
huffy, the hairs with long blackish slaty bases and buffy tips, 
nnder surfa.ce pinkish buffy, the chest and axillary regions 
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,vhite. Edges of parachute broadly black. Face and streal{s 
running up sides of neck clearer buffy. Hands and feet 
blackish, lighter along their inner edges than terminally. 
Tail with wool hairs buffy, its long hairs glossy blackish.' 

Its dimensio~ were given as head and body 180 mm., 
t.ail125 rom., hindfoot 39 IDDl. 

Subgenus (b) Eoglaucomys Howell 
1915. EoglauconlYs Howell, Proc. biol. Soc. Washington, 28, 109. 

This subgenus contains one species which differs from 
HyWpetes in larger size, with the hindfoot over 50 mm., and 
the occipitonasal length over 55 nun. in length; the nasals 
actually and proportionately longer and the zygomatic 
plate higher and more upstanding. The mammae are 
said to be 8 in number, instead of 6, for the typical sub
genus. The nasals are usually over 30% of the occipitonasal 
length. 

In size at extreme development this species may be 
cranially as large as small species of Petaurista. It has a 
more normal dentition than Petaurista, and the toothrow 
is actually shorter than any specimen of Petau10ista out of 
approximately 125 which I measured. It is Palaearctic in 
distribution whereas true Hylopetes is Indo-Malayan. 

10. Hylopetes fimbriatus (Gray) 
The Smaller Kashmir Flying Squirrel 

1837. Sciuropterus flm.briatus Gray, Ann. Mag. nat. Hillt., 1, 584. 

Type-locality.-Simla. 
Distribution.-Afghanistan, KASHMffi, PUNJAB. 

It is my belief that there may well be two valid races in 
this species, although I have only one skull for the form 
H. f. babe1·i. This race ,vas described as being like fimbriatus 
but markedly larger. The skull for baberi is not old, and its 
parietal ridges are free and not approaching each other; it is 
larger, however, than the oldest skulls we have for true 
jimbriatus, some of ,vhich have the parietals fused into a 
sagittal ridge. H. f. baberi ,vas described from Mghanistan, 
and the skull I have examined is from Hazara, NW Frontier, 
not yery distant from the locality of baberi. 

External cha1·acte1°s.-A medium sized flying squirrel, with 
dimensions as indicated above, and the tail as often as not 
a little longer than the head and body. Tail rather broad 
and fiat, and fur thick, The ear is large and prominent, 
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Hand with, as usua], four functional fingers, the claws quite 
prominent; soles mostly naked, with five well-developed 
pads, and a very small extra one behind the pad at base of 
fifth toe, the toes of normal proportions. (The side of the 
sole is hairy, belo,v the fifth toe, but the large posterior 
plantar pad is not separated by any hair from the small pads 
under the toes). 8 mammae traceable in two skins. 

Oolour.-Back light greyish brown, more 01' less mixed ,vitIl 
black. A small mid-dorsal dark line can be suggested in 
some specimens. Two skins from Simla, and one from 
Bhurban, Murree, are more reddish brown in general colour. 
Fur on the whole is darker basally, lighter terminally. Tail 
brown, with long black terminal portion (the dark terminal 
portion only slightly marked in the Simla skins). Hands and 
feet usually black. Underparts white or whitish. 

External measuremen.ts.-As in Table 8, below. 

TABLE 8.-Exfe,.,tal '1neasurements oj the Indian 1'aces of 
Hylopetes fimbriatus 

Head and Tail Hind- ERr body foot 

H. jirnl)riatus jitnbriatu8 

F. Gharial, Ptmjab. 270 250 50 36 
1\f. Gharial 270 260 60 43 

l\Iurree, Punjab 250 252 50 37 
~L Bhurban, Murree 244 252 52 37 
F. Thandiani, Punjab 234t 253! 52·2 39·5 
l\L Naggar, Kulu Valley, Lahul 260 230 55 40 
M. Sardalla., Kashmir 290 280 62 44 

Sardalla 280 310 60 45 
Snrda.lla 260 295 65 45 

H. jirnbriatus babe'l'i 

M. I{ogan Valley 300 310 60 45 
M. Kagan Valley 300 311 62 47 

Other skins bearing this name from I{ashmir, no exact locality, 
and Hazara. 

Other skins from Pongye, Chamba; Gilgit district; Hazara; 
Tuan, Pangi; Simla; Nasai, J(ashmir. Near base of Diobani 
Mountain, 12,000 ft. 

The following notes have been taken from t~e skin labels :-
From Gharial, 'Nocturnal, lives in roofs of bungalows' 

or 'Lives in roofs of houses, caught at dusk.' 
From Sardalla, weight 2 lb., or It lb., and from Bhur

ban, ,veight 13-75 oz. 
Fronl GiIgit, 'Four young ones inside it,' 
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D 

TEXT-FIG. 6. Hylopete8 fimbriatu8 fimbriatu8 (Gray). A, B, C, dorsal, 
ventral and lateral views of the skull; D, lower ja.w of the same 
(X 3). 
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From Thandiani, 'Shot in pine forest.' 
From Murree, 'Lived in roof of a house; native name 

Niula.' 

01'anial characters.-Largest in the genus Hylopetes, and 
at extreme development it may be as large as in small species 
of Petau1'ista. Postorbitals strong and ,,"ell developed, the 
frontals somewhat depressed between them. Nasals rather 
long, proportionately longer than in other species of Hylopetes, 
over 30% of the occipitonasallength as a rule. The parietals 
are weakly ridged, and in old age the two ridges fuse for· a 
short distance in front of the top of the occiput to form a 
very weak, scarcely visible sagittal ridge. Interparietal 
apparently reduced, not apparent in the skulls examined. 
Occiput low, but perhaps tending to be slightly more ridged 
than in the smaller species. Bullae large and well inflated, 
over one-fifth of the occipitonasal length in the majority, 
particularly inflated in one specimen from Gilgit as compared 
,vith the other skulls seen. Pterygoid fossae low; palate 
long, over half the occipitonasal length in the majority. 
Palatal foramina very short as usual. Zygomatic plate 
rather noticeably more upstanding and less low than in the 
majority of flying squirrels (Pteromys excepted). Jugal 
long and rather broad. Mandible with well-developed coro
noid, and angular process showing signs of inflection. 

Dental characters.-The incisors are brightish red in all 
skulls examined; the upper ones plain. Pattern of molars 
essentially normal, and as described above for H. lepidus. 
The upper molars, however, seem to be relatively simpler in 
detail than in forms like H. alboniger, etc., in that they appear 
to lack the small outer subsidiary cusp in M. 1 and M. 2 
between the two main outer ridges. These main ridges may 
be seen to be formed of at least three small cusps in cutting 
teeth (particularly the hinder main ridges). M. 3 simplified 
posteriorly as usual, and P. 3 very small as usual. Lower 
molars basinshaped, and without peculiarity, though showing 
signs of numerous small cusps when cut. 

Oranial measu'rements.-As in Table 9, below. 
It may be added that the type skull of H. fimbriatus 

fimb1'iatus is in the British Museum, and its occipitonasal 
length is about 56·5 mm. 

Dimensions of the species Hylopetes fimbriatus: The 
occipitonasal length varies between 55·2 and 61·7 mm. in 
the material examined; the upper toothrow 10·5-12·3 mm. 
The head and body varies between 234 and 300 nun., the 
tail bet,veen 230 and 311 mm, The hindfoot 50-65 mm, 
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TABLE 9.-0ranial1neasurements oj'the Indian 1'ace8 oj 
Hylopet.es fimbriatus 

• ~ 
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H. firnhriatu8 firnbriatus 

F. 5.11.19.4 58·5 30·3 11·1 18·3 
Murree, Punjab 

1\1. 7.8.1.2 56·8 28·8 12·1 10·9 18·1 12·8 20·1 
Thandiani, Punjab 

F. 7.8.1.3 55·2 28·4 11·6 11·4 17·2 12·2 19·8 
Thandiani 

1\'1. 7.11.21.13 56·9 28·6 12·1 19·1 12·1 20·8 
Gharial, Punjab 

F. 7.11.21.14. circa 57·9 29·6 11·5 11·3 17·3 13·1 20·8 
Gharial 

1\1. 23.9.1.36 55·9 29·3 12·0 11·0 17·0 11·6 20·8 
Naggar, Kulu Valley, Lahul 

1\1. 25.6.10.15 . 60·6 30·5 11·7 20·0 12·8 22·0 
Sardalla, I{ashmir. Parie tal ridges fused 
79.7.2.12 60·7 31·5 11·6 12·2 20·0 13·3 21·5 
Kashmir 

F. 81.3.1.5 58·8 29·7 13·1 12·0 19·6 11·7 20·7 
Gilgit. Note large bullae 
83.1.13.3 . 59·9 30·7 11·6 10'5 19·7 14·8 21·4 

F. 
Tuan, Pangi, NE. of Simla. Parietal ridges fused 
85.8.1.129 56·9 28·1 11'7 10·7 17·8 12·4 20·9 
Simla 

F. 85.8.1.128 . 57·1 29·2 11·8 10·9 17·2 12·9 20·2 
Simla. Parietal ridges fused 

F. 83.1.13.4 . 61·3 31·8 12·5 12·3 20·2 15·0 21·9 
Tuan, PangiA Parietal ridges almost fused 

H. fimbriatus baberi 

12.11.26.10 61·7 31·2 12·9 12·2 19·5 ] 4·0 22·0 
Hazara, NW. Frontier 

The two races may be provisionally keyed as follows:-

1 (2) Larger, occipitonasal1ength (in one 
skull available, adult but not old, 
with its parietal ridges separate 
and not approached) is 61·7 mm. H. j. baberi 

2 (1) Smaller, occipitonasallength in the 
oldest skulls available, with parie
tal ridges approached or fused, not 
exceeding 61·4 mm. and only once 
reaching 61 mm .. , , , , , H. /. ji1nbriatu8 
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(i) Hylopetes fimbriatus fimbriatus (Gray) 

Text-fig. 6 
1837. SciuropteMts jirnbriatus Gray, Ann. Mag. nat. H'i8t., 1, 584. 

Native Name.-'Niula' (note on skin taken at Murree). 
Type-locality.-Simla. 
Range.-Specimens examined from PUNJAB: Simla; Naggar, 

Lahul; Murree, and Bhurban near Murree; Thandiani; Tuan, 
Pangi, NE. of Simla; Gharial; Pong~ye, Chamba; KASHMIR: 
Gilgit; Nasai; Sardalla. 

(ii) Hylopetes fimbriatus baberi (Blyth) 
1847. Sciuropterus baberi Blyth, J. Aswt. Soc. Beng., 16, 866. 

Type-locality.-Mountain district of Nijro,v, Kohista.n, 
Mghanistan. 

Range.-Specimens examined from KASHMIR, no exact 
locality; Kagan Valley; Hazara. AFGHANISTAN: Peiwar Kotal. 

Larger than the last; size of a small Petaurista; as judged 
by one skull available, occipitonasal at ll1aximum for species, 
61·7 mm. 

Genus 4. Petinomys Thomas 
1908. Petinomys Thoma,s, Ann. lWag. nat. Hist., 1, 6. 

Type-species.-Sciuropte14us lugens Thomas, from Sipora 
Island, near Sumatra. 

Range.-CEYLON and SOUTH INDIA: TENASSERIM: Malay 
States; Sumatra, Java, Borneo, Basilan Island in the 
Philippines. 

This genus contains small to medium-sized flying squirrels 
,vith the molars not excessively ,vrinkled, and with the bullae 
peculiarly low and flattened, scarcely rising above the general 

. level of the base of the skull. It probably comprises a series 
of parallel offshoots of Hylopetes. 

There are three very distinct groups of species of this genus, 
two of which occur in some part of India; the setosus group, 
small flying squirrels, occipitonasal length 27·5-30·6 mm. in 
material available; TENASSERIM to Malaya, Sumatra and 
Borneo; the sagitta group, medium-sized flying squirrels, 
occipitonasal lengt.h 37·4-41·5 mm., hitherto known as the 
genibarbis group but now that sagitta Linnaeus is known to
be a Petinornys in all probability it will displace the name 
C genibarbis'; Malaya, Sumatra, Java, Borneo; and the fusco
capillus group, largish flying squirrels, occipitonasal length 
49·4-57·7 mm., SOUTH INDlA, CEYLON, Sumatrft. alld Islands 
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to the ,vest of it. The type is from Sipora Island, west of 
Sumatra, and belongs to this group, as does apparently the 
Philippines form. 

Key to tke species of Petinomys occurring in India.
I (2) Small species, occipitonasal length 

not over 30·6 mm.; hindfoot 21-
24 rom. . Petinol1~y.9 8eto8u8 

2 (1) Large species, occipitonasal length 
not under 55·5 mm. ; hindfoot 
about 52 mm. Petino,nY8 jU8cocapillu8 

11. Petinomys setosus (Temminck) 
Temminck's Pygmy Flying Squirrel 

1845. Pte1"OmY8 (Sciuropteru8) 8eto8u8 Temminck, Fauna JalJoll. 
Mamn~., 49. ·From Padang, ,vestem Sumat.ra. 

Range.-Tenasserim, Malaya, Sumatra, Borneo. 
This species contains about three races. Chasen (1940) 

restricts it to the typical race, and calls the Indian race 
Petinomys vorde1'manni phipsoni (P. vordermanni is the second 
name in the group, of Jentin1{, 1890, from Billiton Island, 
off Sumatra). I have not seen vorde1"manni, but there is 
so little real difference bet,veen setosus and phipsoni that 
I prefer to regard phipsoni as a race of setosus. Material 
seen indicates that setosU8 has the head and body (1 skin) 
113 mm., ,vhereas in· phipsoni it is 120 mm. or more; the 
occipitonasal length in the typical race averages smaller 
than phipsoni (27'5-30·6 mm.) (but only once over 29 mm.), 
in phipsoni it is 30·4-30·6 mm. in two specimens. This race, 
therefore, averages slightly larger than the typical, and that 
is about all that can be said, except that in the scanty series 
seen the teeth in phipsoni appear a fraction longer. 

(i) Petinomys setosus phipsoni (Thomas) 
Phipson's Flying Squirrel 

1916. Pteron~y8 (Petinomys) phipsoni Thomas, J. Bombay nat. 
Hist. Soc., 24, 3, 421. 

Type-locality.-Tenasserim Village. 
Range.-Specimens examined from Tenasserinl, the type

locality, and Malay States, Bagnara, Patani. 
External characte1·s.-Small size, and the tail a little shorter 

t.han head and body. The tail is feather shaped as usual in 
sJualler flying squirrels, and flat and broad. Four functional 
fingers; and fiye toes, all bearing sharp cla"rs; the hallux is 
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a little shorter than the other four toes ,vhich are roughly 
equal in length. 

Colour.-Decidedly pinker dorsally than in typical setosu8 
skins from Sumatra and Borneo. Described by Thomas as 
'general colour abov~ blackish slaty washed with fulvous or 
cinnamon, which becomes deeper and richer on posterior 
back. Undersurface cream-buff, whiter mesially.' There is 
a black line between the eye and nose, and the throat is pale 
reddish brown. Middle line of throat white. A small tuft 
of black hairs beside the ears. Feet dark. Tail dull greyish 
brown, darker terminally, above and below. 

External measu1'ements,-
Head and Tail Hind- Ear body foot 

14.12.8.243 
Tenasserim village, t.ype 123 116·5 24 14·5 

17.1.26.1 
Banghara, Satani, Malaya 120 110·0 21 ? 

Oranial characte1's.-Skull small, the occipitonasal length 
not exceeding 30·6 mm. in material examined. As is usual 
,vith small species of Sciuridae, the postorbital processes are 
small and weak. Frontals narrowed in front of them, but 
not excessively so; parietals straight on their junction ,vith 
the frontals, and interparietal large and prominent. Zygo
matic plate very low and but little tilted upwards. Palatal 
foramina very small, far in front of the toothrows as usual; 
palate less than half occipitonasal length, broad; pterygoid 
fossae very shallow. Bullae large, 22-23% of occipitonasal 
length in the Indian race, and unusually flattened through
out, their substance as described by Thomas for this genus 
'unusually thick and opaque', and quite different and distin
guishable at a glance from those of Hylopetes. 

Dental characters.-Upper incisors short, yello,v, thin and 
plain. Molars simple (compared at least with Belomys) of 
quite normal Sciurine type, and apparently without extreme 
peculiarity. The duplicate specimen of phipsoni lacks P. 3, 
,vhich is normally present in the species. 

Cl'anial measurements,-
I ~ o_ m 0 r-4 

.~ ~ Q) a.> ~ 00 as 
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oj ~ ~ d .-g d ..... r-4 0 U2 0 ~ P: ~ 0 Z ~ 0 ~ E-t 0 
~.,. 17.1.26.1 30·6 14·3 7·5 5·7 6,8 6·5 10·7 

Bangha.ra., Pat-ani, l\Ialaya circa 
F. 14.12.8.243 30·4 14·5 7·0 5·4 7·8 10·6 

Tena.sserim, typo 
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Dimensions oj Petinomys setosus as indicated by British 
Museum material, including the typical race from Borneo and 
Sumatra: The occipitonasal length varies between 27·5 and 
30·6 mm. The toothrow between 4·6 and 5·7 mm. (5·4-5·7 
mm. in phipsoni, 4·6-5·2 mm. in our specimens of setosus); 
the head and body between 113 and 123 mm. (in very few 
measured skins), the tail bet,,'een 98 and 116 mm., the hindfoot 
between 21 and 24 mm. 

12. Petinomys fuscocapillus (Jerdon) 

The Small Travancore Flying Squirrel 

1847. Sci-uropterus juscocapillus Jerdon in Blyth, J. A.siat. Soc. 
Beng., 16, 867. 

Dist1'-ibution.-South India and Ceylon. 
Very much larger than the Tenasserim Petinomys, as indi

cated by the measurements in the key. Intermedia.te forms 
(in size) are known from the Malayan region. 

Wroughton (1915) revived the name layardi for the Ceylon 
race, stating 'IThe type of layardi Kelaart is in the National 
Collection-the type of juscocapillus (is) a.pparently lost, and 
the only thing I have to represent it is a mutilated flat skin 
collected by Mr. Bourdillon in Travancore. Kelaart in his 
description of layardi says " beneath grey", while Blyth writes 
of Juscocapillu8 "underparts rufous white extending to the 
cheeks and under-lip, the lateral fur margining the membrane 
rufo fulvous" There is sufficient of Mr. Bourdillon's specimen 
to show that the fur of the cheeks and the adjoining side and 
Dlembrane (and indeed all fur on lower side of membrane) 
is b~:ffy, growing paler near the base, whereas in layardi and 
in the present specimen the hairs of the underside are dark 
slate grey with pale points.' 

While it is perhaps premature to divide the present species 
into races based on the above-mentioned unsatisfactory 
material, there seems to me, as Wroughton pointed out, to 
be too much difference on the undersides of the two skins in 
question to permit the name layardi to be placed in synonymy, 
and there the matter will have to rest until more specimens 
come to hand for both races. 

External characters.-A medium-sized flying squirrel with 
thick fur and broad, long, feather shaped tail, the tail in the 
one nleasured skin examined being longer than the head and 
body. Four fingers on the hand; the fourth finger longest, 
as is usual in tree-squirrels, the third next in length, the 
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fifth next, the second shortest, but the fingers not very 
different in length from each other. Foot with five toes, of 
normal proportions, the hallux shortest, sole quite naked and 
apparently ,vith six plantar pads; on the sole the long pad 
under the hallux is much clearer than the one opposite to it.· 
A pencil of long hairs, ,vhich are black, is present beside the 
ears. 

Oolour.-Above mostly reddish brown, the sides darker 
than the middle of the back, the underfur dark. Cheeks 
apparently lighter than shoulders. Hairs of the flying 
membrane apparently black. Feet pale yellowish brown. 
Tail with a central line of blackish hairs through most of its 
length, and lightish brown on either side of this. Under
surface ,vhite in the typical race, 'rufescent white, the hairs 
dark grey near the skin' (Blanford), grey in colour in the 
Ceylon form, whiter grey centrally. 

Crania.l characters.-The skull is large for the present 
group of genera, although smaller than' Petaur·ista; between 
55·5 and 57·7 mm. in length. Postorbital processes large, 
strong and prominent, the frontals depressed between them, 
and just in front of them there is a conspicuous notch ill the 
sides of the frontals, ,vhich is more developed in one specimen 
than in another examined. Parietals faintly ridged, the 
ridges not approaching each other, their anterior borders 
nearly-straight. Nasals rather broader in front than behind, 
occiput low. Bullae flattened, as described for the genus, 
but rather less so than in P. setosus apparently. Pterygoid 
fossae shallow; palate broad, but less than half the occipito
nasal length. Palatal foramina perhaps a little less reduced 
than is usual, situated far in front of the toothro,vs. Zygo
matic plate relatively low. Cranial measurements indicate 
that the toothro,v is less than one-fifth of the occipitonasal 
length, the orbit is well over one-third of the occipitonasal 
length, as usual in this group of genera, and that the bullae 
are roughly 21 %, 22% or 23% of the occipitonasal. 

Dental cha1°acte1°8.-Upper incisors yellow and plain; upper 
cheekteetll ,vithout striking peculiarities, the small extra 
front premolar present but closely applied to the inner side 
of the front of P. 4. Molars without peculiarity other than a 
slight tendency to appear slightly complex in detail rather 
than simple; M. 3 simple posteriorly as normal; lower molars 
basinshaped, and ,vithout abnormality. 

Apparently ,ve lack skulls for the Indian mainlalld for this 
~pecies. My 110tes are based on Ceylonese specimens. 
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Provisional key to the 1'Mes of Petinomys fuscocapillus 

1 (2) Cheeks and sides of belly white. .. P. f. fU8cOCapillu,8 
(one skin only) 

2 (1) Cheeks and the belly grey P. f. layardi 

(i) Petinomys fuscocapillus fuscocapillus (Jerdon) 
1847. Sciuropteru8 fU8cocapillu8 Jerdon in Blyth, J. A8iat. Soc. 

Beng., 16, 867. 

Type-locality.-Sout.h India. 
Specimens examined: one skin, in bad condition, from 

TRAVANOORE. 
External and 014anial measurements.-These are not given 

for lack of specimens. 

(ii) Petinomys fuscocapillus layardi (Kelaart) 
1850. SC'iuropteru8 layardi Kelaart, J. Oeylon Br. Aswt. Soc., 2, 

215 (328 of 1887 reprint). 

Type-locality.-Ceylon. 
Specimens, including the type, examined from CEYLON: 

Wella"raya, and no exact locality. 

External mea8U1'ements.-

F. 15.3.1.62 
'Vollawaya, Uva, Ceylon 

Head and 
body 

296 

This represents the form layardi. 

Tail 

310 

We 

Hind
foot 

52 

have 

Ear 

30 

one un-
measured skin for the typical form from Travancore. 

Oranial measu1'ements°.-
I [:: 
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F. 15.3.1.62 circa 55·5 27-8 12·3 11,0 16·8 11·1 20·0 
Wellawaya, Uva, Ceylon 

20·'0 l\I. 87.3.2.1 57·7 27·0 12·5 10·8 18·2 13·2 
Ceylon 
1166a (type) 57·6 28,1 13·8 11,4 16·5 12,5 20·3 
Ceylon 

Dimensions of Petinomys fuscocapillus as indicated by 
Brl~tish Museum material . .--The occipitonasal varies between 
55·5 and 57·7 mm. The toothro,v bet,veen 10·8 and 11·4 mm. 

6 
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One skin has the llead and body 296 mnl., the tail 310 mIn., 
the hindfoot 52 mm. 

13. Petinomys P morrisi (Carter) 
1942. Ptel'On~y8 (Olisthomys) mOl'risi Carter, Amer.· Mus. N ovit., 

1208, 2. 

Type-locality.-Taro, 26·2° N., 96'11° E., Northern Burma. 
I have not seell this form. The describer refers it to the 

genus Pteromys (as a new subgenus), but I have already 
ShO'YJl that Pteromys should be restricted to the northern 
Palaearctic flying squirrels, which seem to be not very 
closely allied to Hylopetes and Petinomys. It ,vas said to 
be nearest Hylopetes but to lack any sculpturing of the teeth 
and to possess the low spreading bullae of Petinomys. The 
latter character seems to suggest that it should be placed in 
the genus Petinomys. It ,vas said to be nearest 'sagitta' 
(probably what now must be called lepidus) but lacking the 
golden brown colouring of the fur; with smaller teeth, and 
the braincase less rounded. Measurements given included 
total length 258 mm., tail 123 mm., hindfoot 26 mm., skull 
32·1 mm., upper toothrow 5·8 mm., nasals 7·9 mm., zygo
matic width 19·5 mm. The upperparts are stated to be 
grizzled, the cheeks and underparts white, a dark slaty black 
ring about eye extending forward to end of nose; tail fuscous, 
black above and paler below, with white tip. 

Genus 5. Eupetaurus Thomas 
1888. Eupetaurus Thomas, J. Asiat. Soc. Beng., 57, 2(3), 256. 

Type-species.-Eupetau1·US cine reus Thomas. 
D'ist'l'ibution.-Kashmir. 
This genus contains a single large species confined to 

Kashmir, which apparently differs considerably from other 
flying squirrels in the structure of the cheekteeth, ,vhich are 
described by Blanford as 'hypsodont, the molars having high 
crowns, ,vith the grinding surface perfectly flat and not very 
complicated. Upper molars peculiarly shaped, the crowns 
almost semi-oval, ,vith a subangular apex inside, placed at 
the proximal extremity of each tooth, so that the greatest 
breadth of the tooth is oblique' As figured by Blanford, 
they appear very distinct from the usual Sciurine pattern. 
I have never been able to examine a skull of this genus. 
Thomas stated the skull ,vas distinguishabl~ from PetaU1'1·sta 

6n 
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by 'its longer, trumpet-shaped nIuzzle, more nlarked supra
orbital notches, longer anterior palatine foramina and shorter 
bony palate' The external characters are quite striking 
and the genus may be more or less distinguished by these 
alone, ,vith its unusually heavy thick fur and tail, heavily 
haired sole, and large size, the hindfoot about 85 mm. 

According to Prater (1947), this genus occurs among rocks 
and cliffs and ,vould seem therefore to differ in habit from 
the other flying squirrels. This author states that flying 
squirrels 'inhabit the tropical and temperate forests from 
plains level to an altitude coinciding with the limits of the 
tree line. The single exception is the woolly flying squirrel 
(Eupetaurus cinereus) which is found, even in the treeless 
parts of Hunza and Gilgit, among barren rocks and cliffs' 

14. Eupetaurus cinereus Thomas 

The Woolly Flying Squirrel 

1888. EupetaU1"U8 cinereus Thomas, J. Asiat. Soc. Beng., 57, 2(3), 
258. 

Type-locality.-GiIgit Valley. 
Specimens examined from Astor Valley (a. co-type), Chitral 

and Gilgit, all KASHMIR. 
Exte1WOtl ckaracters.-A very large flying squirrel ,vith 

immensely thick fur throughout the ,vhole of the back and 
tail. The hindfoot is 85 mm. in one measured skin. Thomas 
gave the following measurements for two specimens: head 
and body 610 and 515 mm., tail 380 and 480 mm., hindfoot 
87 and 85 mm., ear 27 and 29 mm. Belly well furred, though 
less so than the back. Hand with four well clawed fingers, 
and apparently three small pads at digit's bases, and t,V'o 
large pads behind these; some short hair evidently present 
between the front and second row of pads just mentioned. 
Foot with five toes, the hallux shorter than the other four; 
the sole densely haired nearly throughout, but at the base 
of the toes are four clear naked pads, and under the hallux 
is a fifth small but clear naked pad which shows through 
the surrounding hair. 

OoZour.-Lightish grey throughout, but t.he belly nluch 
lighter (almost silvery grey) than the back. Back of hands 
apparently black, but the feet not conspicuously different 
from the back. There are numerous '''hite-tipped hairs 
throughout the back. I have seen only four skins for this 
genus, one of ,vhich is in bad condition, and a co-type. 
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The external measurements, taken from Thomas's original 
description, are given belo,v. 

Head and Tail Hind- Ear 
body foot 

I? Chitral ? ? 85 37 

Some cl'anial1neaSUl'ements, from Thomas, for Eupetaurus 
c~nereU8 were: 

Basal length of skull 68 mm., nasals 28 mm., least interorbital 
20 mm. Width across postorbitals 34 mm. Palate 41 mm. 
Diastema 16·8 mm. Palatal foramina 8·5 mm. Toothrow (upper) 
19·3 mm. 

Genus 6. Callosciurus Gray 
1867. Callosciu'rU8 Gray, Ann. Mag. 'nat. Hist., 20, 277. 
1867. Baginia Gray, Ann. Mag. nat. Hist., 20, 279. Sciuru8 

notatus Boddaert, from Java. 
1867. E1ythrosciu'rUs Gray, Ann. Mag. nat. Hist., 20, 285. 

Sciwrus !e1orugineu8 euvier. 
1880. Heterosciurus Trouessart, Le Naturaliste, 1, 292. Sciurus 

er1Jthraeus Pallas. 
1906. Tamiops J. Allen, Bull. A1ner. Mus. nat. Hist., 22, 475. 

Sciurus rnacclellandi Horsfield. Valid as a subgenus. 
1915. Torneutes Thomas, Ann. Mag. nat. Hist., 15, 385. Sciurus 

lokroides Horsfield. 

Type-spec'ies.-Sciurus ,4aJfie8i Vigors and Horsfield, a 
Sumatran race of O. prevosti Desmarest, from Malacca. 

Distribution.-The Philippine Islands, Celebes, Borneo, 
Sumatra, Java, the Malay States, Siam, Indo-China, ~URMA, 
ASSAM, NEPAL, Yunnan, south-eastern China, Hainan, 
Formosa, Szeclluan, Kansu, and Chihli. (Only the subgenus 
Tamiops ranges as far north as the last two States.) 

This and the remaining genera differ from those \vhich 
have been dealt ,yith above in lacking the flying membrane. 

The present genus contains essentially typical tree
squirrels. It is not distinguishable cranially and dentally 
from the Palaearctic, Nearctic and Neotropical genus SCiU1·US. 
It ,vas given generic rank by Thomas owing to the fact that 
the baculum is of different structure, so far as kno\vn, fronl 
that of Sciurus. The baculum in this group is said to be 
conlplex in structure, "\\ith an accessory blade present~ As 
recently as 1940 Chasen in his' Hand List. of Malay Mammals' 
refers the ,vhole of this group (except Tamiops) to the genus 
Sciurus, and ignores Oallosci'Uru8, and there is much to be 
said for this classification. H o,,,,e vcr , this group is 1l10St. 

likely a natural one, and it is certainly convenient to retain 
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it. In 1940 I published a list of named subs-pecies and 
species of rodents; this genus contained approximately 320 
forms, and Sciurus contained nearly two hundred. As a 
general rule, the pattern of the cheekteeth tends· in this 
genus to be a little more distinct than in Sciuru8. The two 
Palaearctic species of Sciurus are quite easily separated 
from all species referable to Oallosc'iu1'us; S. vulgaris by its 
general specializations towards life in cold climates, such 
as tufted ear, soles hairy seasonally, etc., and also as a 
general rule by its rather longer palate (than all Callo8ciuru8 
except o. hippUTUS), and S. anomalus by the fact that it 
has only four upper cheekteeth. My reasons for referring 
Tamiops to Callosciurus as a subgenus have already been 
given (Ellerman, 1940, p. 349), and need not be repeated 
here; on the same page my reasons for ignoring 'Tomeutes', 
based solely on the structure of the baculum, are given. 
One or two of the extralimital species, such as O. kippuru8 
of Malaya, Borneo and Sumatra, a~d more particularly C. 
le'ltCOmus of Celebes, and O. rubriventer of Celebes are very 
,videly distinct from most of the species currently referred 
to Oallosciurus. Apart from the subgenus Tamiops, the 
Indian species do not differ very much from each other, and 
so far as specific definitions are concerned it ultimately 
becomes a matter of preference where to draw the line between 
groups of closely allied races. 

On the structure of the baculum within the present genus 
I quote Thomas (1915): 'All the Indian and Malayan species 
hitherto referred to Sciurus' (i.e. = the present group of 
species) 'have bacula totally different from that of true 
Sciurus, and themselves divisible into two types, with an 
essential community between the two. ,For in all the baculum 
consists of two parts, a shaft or capulus of varying length 
and a separate sharp blade or lamina attached to the sh~ft 
by ligament and slightly movable upon it. The lamina has 
a concave base, which articulates with the rounded smface 
of the shaft and allows a certain amount of lateNtl play. 
As already noted the compound bacula are of two types, 
relatively more and less specialized. The less specialized 
consists of a long, slender, slightly curved shaft, with a 
narrow blade set on the side of it, in the concavity of its 
general curvature. The blade is attached nearly throughout 
its length and its greatest breadth is only about one-fourth 
to one-sixth of its length, so that it projects from the shaft 
as quite a lo,v cutting blade. In the more specialized type 
the lamina is attached to the side of the blade, recurved 
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bacl{,vards towards the hilt of the shaft, whicll it may equal 
or exceed in length.' 

After this he revived the name Oallosciurus for the less 
specialized type described above, and it may be noted that 
in the list he gave of species and races examined, the 
type of Oallosciurus is not included. The name 'Tomeutes' 
'vas based on the more specialized type. Forms listed by 
him as examined ,vere, for Oallosciu1'us, at1·odorsalis, caniceps, 
eryth1'aeus, ca8taneoventris, notatus, pl-uto and sladeni, and for 
, Tomeutes " lokl'oides, similis (= lokroides), phayrei, blanfordi, 
pygerythrus, .janetta, pryer-i, philippinensis, melanogaste1', 
tenuis, brookei, lowi and m'lt1"inu8. The last 'named, murinus, 
does not belong to the genus Callo8ciurus, so that he had 
examined nineteen out of roughly two hundred and ninety 
nanled forms, and evidently thought proper to erect a ne,v 
genus on this very poor percentage of forms examined. 

!(ey to the 8ubgenera of Callosciurus occurr-l:ng in Ind1·a 

1 (2) The back is clearly or prominent1y 
striped. Small species, the occipi
tonasa.I length does not reach 
38 mm. Tamiops 

2 (I) The back is without clear stripes 
(other than sometimes a mid-dorsal 
line). In India, the occipitonasal 
length of the skull is not less than 
42 mID. Oallosciu'rUs 

(But two extralimital species, O. tenuis and O. lowi, may 
frequently be as small, cranially, as Tamiops. The lack of 
stripes of these two species becomes then the nlain disting
uishing character betl\'een the t,vo subgenera.) 

Subgenus (a) Tamiops J. Allen 
1906. Tarniops J. Allen, BUll. A 111,er. MU8. nat. HilSt., 22, 475. 

Differing from Oall08ciurus by its prominently striped back, 
and ill India by its smaller size. This is a difficult group to 
classify as these small squirrels vary seasonally in colour. 
Osgood (1932) published a preliminary review of the sub
genus ,vhich recognjzed four species; but later G. Allen 
(1940) thought that there were only two species which occur 
together in some places and differ mainly by size. I am not 
,vholly convinced that all the named forms could not be 
regarded as belonging to one species, but for the time being I 
follo,v G, Allen's classification. 
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Key to the species of subgenus Tamiops 

1 (2) Averaging smaller; the occipitonasal 
length of the skull very rarely 
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reaches 34 rom... Cnllosciurtts '1nacclellandi 
2 (1) Averaging larger; the occipitonasal 

length of the skull is very rarely 
less than 34 mm. . .. f Oal108ciu1'US 8winhoei 

Of fifty-one skulls in the British Museum for O. macclel
landi only three reach 34 mm. in occipitonasal length. In 
the same collection only two specimens for O. swinhoei out of 
about thirty-six are less than the above-mentioned length. 

15. Callosciurus macclellandi (Horsfield) 

The Himalayan Striped Squirrel 

1839. SCiU1'US rnacclellandi Horsfield, P1'OC. zool. Soc . .Lond., 152. 

Type-locality.-Assam. 
Distribution.-Malay States, Siam, Indo-China, BURMA, 

ASSAM, westwards to NEPAL, and north-eastwards to southern 
Yunnan. 

A small striped squirrel, with the tail somewhat narro,v, 
and the ears more or less tufted. As a rule more southern 
in distri~ution than its ally O. swinhoe'i, and averaging smaller 
in size. 

External characters.-Small striped squirrels, with the tail 
either slightly longer than head and body, or often rather 
shorter than head and body, the tail as 'a rule narro,v al
though fully haired, but less bushy than is normal in tree
squirrels. Hand with four functional fingers; D. 4 slightly 
dominant; foot ,vith five toes, not peculiar in formation, the 
hallux shortest, D. 5 slightly shorter than the central three 
digits, ,vit,h D. 4 slightly dominant. Mammae 6. Ear hairy, 
and slightly tufted. 

Oolou1'.-General ground colour of back dull greyish or dull 
brownish; a black mid-dorsal stripe running down the middle 
of the back, with a pale stripe on each side of this (well 
nlarked in ba1"bei, duller in the northern, typical race); on 
either side of these pale stripes or bands there is another 
dark stripe each side, which is duller than the mid-dorsal in 
the t.ypical race, and less black, but is usually black in the 
southern races; outside these dark stripes is another pale 
~tripe, either buffy or whitish, and sometimes very ,vide and 
prominent. In ba1°bei this pale band often has an outer dark 
border ,,"hieh appears as a, further stripe each side, and this 
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can sometimes be suggested in the typical race. Ear tuft 
black with conspicuous white tip. Tail with alternating rings 
of reddish, white, and black, giving a mottled effect. Lower 
parts in the typical race greyish whitish or brownish, but in 
general dull in colour, always lacking the rufous or orange tinge 
of the southern races. In these, ba1'bei, 1"odolphei, kongensis, 
etc., the chest and throat always have a reddish or orange 
tinge, and sometimes the whole underparts are likewise; there 
is much individual variation, but there is a clear distinction in 
the considerable material available for examination between 
the northern dull-bellied and the southern ochraceous-bellied 
types. 

Exte1'nal measurements.-As in Table 10, below. 

TABr.~E 10.-Exte1·}wl measurement8 oj the Ind'i-an races oj 
Callosciurus macclellandi 

Head and Tail Hind- Ear 
body foot 

Oallosciu1'U8 1nacclellandi 1nacclella.ndi 

Gangtok, Sikkim 106 105 30 14 
F. Gangtok 117 1)4 29 13 
1\1". Gangtok 107 99 28 12 
~I. Chuntang, Sikkim 110 102 29 14 
F. Sedonchen, Sikkim 112 99 27 14 mammae 6 
F. Sedonchen 123 90 29 14 mammae 6 
F. Ringin, Sikkim 102 103 28 14 
F. Dreyi, Mishmi 105 91 25 14 
M. Dreyi . 111 97 27 14 
F. Dening, Mishmi 113 98 26 13 mammae 6 
l\f. Dreyi 100 94 24 14 
F. Dening 116 108 27 15 
F. Dening 113 115 29 
l\I. Dening 113 106 27 14 

Tiki, Mishmi 109 98 27 13 
F. Sadiya, Assa,m 105 96 12 
1\1. Sadiya . 105 95 26 12 
M. Hkamti, Burma 115 104 29 13! 
M. Hkamti 119 105 30 13! 
F. Hkamti 112! 103! 28 13·25 
1\1. Hkamti 110 99 261 13 

65 miles west of Kindat. 113 92 18 12 
(' 1nanipurensis ') 

M. 50 miles west ofI{indat 121 104 28! 13 
1V[. 65 miles west of Kinds t 119 89 17 12 
l\{. 55 miles north of 

l\fyitkyina 112 81 25 11 
F. Tamanthc, Chindwin 115 92 28·25 13-75 
F. Tamanthe 118 94 28 13 
F. Homalin, Burma 106 100 28 14 
IV£. Sedonchen. Sikkim . ]15 96 28 l~ 
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TABLE 10.-External measurements of the Itldian races of 
Callosciurus macclellandi (contd.) 

Head and Tail Hind- Ear 
body foot 

Ca.llosciurus '1nacclellandi 'Inacclellandi (concId.) 

Frost collections-
F. 270. Nags flills, 5,000 ft·. 110 90 25 14 
F. 278. Naga Hills 1]0 100 28 15 
1\1. 291. Naga Hills 110 105 ? 13 
l\[. 292. N ago, Hills 115 85 20 14 
If. 293. N ago, Hills 110 97 23 15 
1\1. 294. Nags Hills 120 95 25 15 
F. 295. Naga Hills 118 95 25 12 
F. 296. N ago, Hills 110 100 25 15 
~f. 297. Naga Hills 115 90 25 14 
F. 298. N ago, Hills 110 90 25 14 
F. 299. Naga Hills ]12 85 25 15 
~I. 300. Naga Hills 120 100 25 ]5 
F. 301. Nags Hills 120 75 25 14 
M. 307. Naga Hills 105 95 23 15 
~F. 308. Nags Hills 105 98 24 14 
:\1. 309. Naga Hills 110 80 24 14 
F. 367. Naga. Hills 112 100 23 13 
1\1. 372. Naga Hills 105 95 25 13 
F. 373. Naga Hills 110 95 25 15 

Unmeasured skins examined from Aimole, Manipur (type of 
'1nanipurensis'), Haingyan in Chin Hills, Ratana, Mishmi, near Krang, 
Burma, near Schwebo, Sadiya, Mokokchung in Nags Hills, Nepal, 
Bhutan, Diking in Assam, Myitkyina, eachar Hills, Machi and 
Loanghol, bot.h Manipur. 

Notes from skins.-O. 'In. 'lnacclellandi: Sikkim; Sedonchen, weight 
of three specimens respectively 2 oz., 2! oz. and 2t oz. Two of these 
noted as with 6 mammae. Chuntang, weight 2 oz. Ringin, weight 
I! oz. Gangtok, two specimens weighed It oz. and 21 oz. respectively. 
Burma; Hkamti, two specimens weighed Ii oz. and 2 oz. Dening, 
mammae 1-1-1 = 6. 55 miles north of Myitkyina; 'Shot in tree in 
jungle, common'. 

Oalwsciuru,8 macclellandi barbei 

F. Amherst district 116 96 26 14 
M. Tenasserim village 115 117 28! 13 
F. Tenasserim town 120 III 28 13 
l\f. Tenasserim town III 112 ~8 13 
F. Tenasserim town 121 113 28 14 
F. Banlaw, Tenasserim 115 III 27-1 13 
F. Banlaw 120 116 28! 13 
M. Banlaw 118 114 28 13 
F. Lampea, Tenasserim 105 116 29 14 
M. Kawkereik, Tenasserim 102 122 31 16 
~I. K akya, Tenasserim ] ]0 125 30 14 

Taok Plateau, Tenas-
serim . -118 135 ~~ 14 
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TABLE 10.-External '1neas'Urements of the Indian races of 
Callosciurus macclellandi (concld.) 

Head and Tail Hind- Ear 
body foot 

Callosciuru..s '1nacclellandi barbei (coneld.) 

F. Pyaunggaung, Shan 
States, Burma 118 114 281- 13 

Five miles east of 
Toungoo, Burma 115 94 24 IIi 

M. Near Toungoo 99 119 27 11 
M. King Island, Mergui 

Archipelago 110 105 25 13 
M. King Island 123 115 26 14 
F Kisseraing Island, 

Mergui Archipelago 105 105 25 13 
~I. Kisseraing Island 105 109 26 13 

Other skins seen from Hankaryit, Tenasserim; Watau, Bhamo; 
l\£aymyo, Burma; Thoungyeh and Mywadu, both Tenasserim; near 
Tavoy; Bankason; 30 miles east of Mandalay., south of Moulmein, 
etc., and S'V Siam. 

Oallosciurus n~acclellandi barbei (' lL~ongens1.".s ') 

35 miles SEe of Prome, 
Burma 115 127 30 12 

35 miles SEe of Prome 115 116 30 15 
35 miles SEe of Prome 116 114 28 14 61nammae 

F. Shan Mepale, Amherst 117 124 27 14 
l\L Shan l\{epale 115 126 27 14 

Notes front skins.-C. m. barbei: Banlaw, ,veight Ii oz. Kisseraing 
Island, weight 2 oz. Banlaw, weight Ii- oz. Pyaunggaung, weight 
"If oz. 35 miles SEe of Prome, mammae 3 pairs. 

01·anial cha1·acte14s.-The skull is small for a member of the 
present genus. The occipitonasal length does not reach 
38 mID. in British Museum material. This fact will disting
uish the present group from other Oallosciu1·us of India, 
but the small Indo-Malayan species C. lowi and C. tenuis 
are often about the same size as Tamiops. These species 
very generally have the frontal width proportionately narrower 
than the present species and its ally O. swinhoei, but not 
in every individua1. The orbit tends to be proportionately 
shorter in this group than in tenuis. The skull is some\vhat 
bowed down anteriorly; the nasals are shorter than the least 
,vidth of the frontals, but not peculiar in form. The frontals 
are wide, almost al,vays over one-third of the occipitonasal 
length. Postorbital process direoted backwards, and relative
ly small. Width across postorbital processes usually roughly 
ha,lf the occipitonasal length; this character may normally 
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be used for distinguishing this subgenus from Funambulus, 
perhaps excepting the rare species F layardi. The suture 
of the frontals and parietals is some distance behind the 
postorbitals, and often nearly straight; parietals not or 
scarcely ridged, and no sagittal crest. Occiput low and 
'veak. Bullae moderately inflated, and without special 
peculiarities. Pterygoid fossae quite ,veIl marked, t.he hamular 
process rather long, but not joining bullae. The palate is 

TEXT.FIG. 7. Oallo8oiuru8 '1naoclellandi macclellandi (Horsfield). A, B, C, 
dorsal, ventral and lateral views of the skull; D, lower jaw of the 
same (x 6). 
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distinctly short; on average 44% or less of the occipitonasal 
length. Palatal foramina very short, and far in front of 
the toothrows. Zygomatic plate quite well tilted up. Coro
noid process of mandible recurved, and not reduced in any 
"ray, but well developed. Angular portion rather narro,v, its 
lower border quite well ridged. 

Dental characte1's.-Upper incisors slightly proadGnt, narrow, 
red or yellow, normally ungrooved. Five upper cheekteeth; 
P. 3 of medium development, considerably smaller than the 
other teeth. These have, as usua] , each two main cross 
ridges between their anterior and posterior margins except 
M. 3, which lacks the second main cross ridge. No subsi
diary cusp on outer side of the teeth between the cusps 
formed by the outer edge of the two main cross ridges. 
Lower molars decreasing in size from M. 3 for\vards as usual, 
essentially normal and ,vithout peculiarities; as usual there 
is a large central depression, which is retained, in each tooth, 
and four main corner cusps, the anterointernal one the highest. 

Oran1:atmeasu1·ements.-As in Table 11, belo,,'. 

TABLE 11.-0)'aniaZ rneasurements oj the Indian 'I'aces of 
Cal10sciurus * maccle1landi 

• 
0 ..... UJ .-
.~ ~ Q) UJ = ~rD ~ Cii ..p .p ..... = d s:f ..... 
g = Cii 

UJ 0 ~ ~ ~ 

0 ~ ~ 0 

Oall08ciu1'u8 macclellandi rnacclellandi 

:\f. 15,9.1.129 32·6 15·2 9·6 11·7 9·7 
Sedonchen, Sikkim 

F. 15.9.1.130 34·9 15·7 9·8 11·7 9·5 
Sedonchen. Old 

F. 15.9.1.131 33·3 15·3 9·1 12·0 10·1 
Sedonchen 

1\1. 15.9.1.132 31·9 14·2 9·0 11·0 9·2 
Gangtok, Sikkim. Young 

F. 15.9.1.133 33·6 15·3 10·2 12·4 9'8 
Gangtok 

}\f. 15.5.5.199 30·3 14·0 10·8 9·0 
Tamanthe, Burma 

~J. 15.5.5.200 32'5 15·2 11·4 9·4 
Hkamti, Burma 

Ji'. 15.5.5.204 32·0 14·6 circa 8·5 11·8 9-9 
Tamanthe, Burma 

* I omit the toothrow nleasurement on this and certain other 
genera of Sciuridae owing t.o the fact that the small P. 3 tends to 
drop out in adult specimens and therefore 1 have not found it a very 
sa.tisfactory measurement., 
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TABI.E 11.-0ranial '1nea.SU1·e1)~ents of the Indian races of 
Callosciurus macclellandi (contd.) 

• 00 
.£~ 

00 r; 
'0-1 c:c:s a) 
~en ;.) - .+J ~ 

• 0-1 a:s a:s o:s = .~ 

g~ .- en 0 rf 
~ 

a:s ~ 

0 Z ~ 0 

Oallosciuru8 '1nacclellandi 1nacclellandi (concId.) 

F. 15.5.5.205 32·5 14'8 8·8 11·8 9·8 
Hkamti, Burma 

F. 15.5.5.206 31·7 14·6 8·3 12·] 9·2 
Homalin, Burma. Rather young 

M. 16.3.26.41 32-7 14·5 8·3 11·2 9·8 
West of Chin Hills (' manipwrensis ') 

~I. 16.3.26.42 31·5 14·1 8·5 11·9 9·4 
Chin Hills (' manipuren8is ') 

~I. 20.6.7.28 31·2 14·2 7·8 10·7 9'1 
Sadiya, North Assam 

~I. 20.6.6.16 32·7 14·8 8·7 11·5 9·1 
l\Iokokchung, Nags Hills 

1\1. 20.6.7.29 32·0 14·2 7·9 12'1 9·2 
Sadiya, North Assam 

F. 21.12.5.19 33·3 15·1 8'4 12·1 9·5 
Dening, Mishmi 

F. 21.12.5.20 31·S 14·4 8·8 11·2 9·2 
Dening 

M. 32.11.1.68 31·9 14·6 circa 9'1 11·7 9·3 
Kachin Hills, Burma 

F. 32.11.1.190 . 34·1 15·9 9·1 circa 12·0 10·2 

F. 
Nam Tisang Valley, Upper Burma 
32.11.1.191 33·9 9·7 11·9 10·0 
~am Tisang Valley 

F. 88.4.4.4 33·9 15·6 9'5 12'1 10·2 
Darjeeling 

1\1. 20.6.6.15 . 31·6 14·4 8·5 11·3 9·3 
l\Iokokchung, Nags RilIs ('manipurenBis') 

Frost collectiollS-
F. 270. Naga lIills, 5,000 ft. 31·1 14·2 7·8 10·9 9·2 
1\I. 292. Nags. Hills 32·1 15·0 8·2 11·4 9·6 
1\1. 293. Naga Hills 31·2 14·3 7·6 11·0 9·3 
F. 298. Nags Hills 32·1 8·9 11·1 9·6 
F. 296. Nl:lga Hills 32·5 15·3 9·1 10·9 9'6 
F. 278. Naga Hills 32·0 14·9 8·3 11·4 9'7 
F. 299. Naga Hills 32·6 15·2 8·9 11·6 9·S 
:hI. 300. Nags Hills 33·6 15·1 circa 8 .. 4 12·1 9·7 
F. 301. Naga, Hills 31·8 15·2 8·7 circa, 11·0 9·6 
F. 367. Naga Hills 32·3 14·7 9·0 11·8 9·8 
~.,. 373. Naga Hills 32·2 14·9 ci-rca 8·6 10·8 9·3 
1\[. 372. Naga Hills 31·1 14·4 ci?'ca S'O 10·3 9·4 

A co-type of 'pe11'l,bertoni' (from 
length about 32·9 mm. 

Bhutan) has the occipitona.sal 
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TABLE 1 I.-Cranial '1neasuren~ents of the Indian race.~ of 
Callosciurus macclellandi (concld.) 

Call08ciuJ'U8 'lrltacclellandi barbei 

)1. 14.7.8.36 32·3 14·5 8·7 12·3 10·0 
Zammi R33erve, 100 miles sout,h of Moulmein, Burma 

F. 14.12.8.140 31'8 13·7 8·5 11·7 9·2 
Bankason, Tenasserim 

F. 14.2.8.141 32·5 14·3 circa 9·6 12·3 9·0 
Banlaw, Tenasserim 

F 88.2.6.13 
Near l\'1oulmein 

:\1. 14.12.8.139 
Banlaw 

F 14.12.8.145 
Tenasserim town 

F. 82.1 L18.3 
.A.ttara R., Tenasserim 

30·8 14·0 S'6 11·4 

32·0 circa 14·3 circa 9·0 12·8 

13·8 S·l 11·8 

33·4 9·6 13·0 

OallosciurU8 1nacclelland'i barbei (' kongen8-is ') 

F. 22.10.30.1 31·8 14·0 8·1 12·5 
35 miles south·east of Prome, Burma. Rather young 

9'0 

10·0 

Other specimens of this race vary in occipitonasallength between 
32·3 and about 34 mm. (Siam). 

Dimensions of the species Callosciurus macclellandi in 
British Museum mate1'ial.-The occipitonasal length varies 
between 29·7 and 34·9 mm. (but reaches 34 mm. only three 
times in over 50 specimens). The head and body length varies 
bet,,'een 79 and 138 mm. Tail bet,veen 72 and 135 mm. 
Hindfoot 17-31 mm., but almost al,vays over 20 mm. 

Key to India1~ races of Callosciurus macclellandi 

1 (2) Mid-dorsal stripe darker than outer 
dark stripes, Underparts not red .. 
dish or orange in colour, or with no 
trace of those colours .. ... ... O. Ill. 1nacclelland'; 

.} ( 1) l\Iid-dorsal stripe not darker than 
outer dark stripes, or scarcely so. 
Underparts orange or reddish in 
colour, or wit,h clear trace s of these 
colours • O. 1n. ba1'bei 
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(i) Callosciurus macclellandi macclellandi 
(Horsfield) 
Text-fig. 7 
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1839. SCi-UTUS '11ltacclellandi Horsfield, Proc. zooT. Soc. Lond., 152. 
1842. SCiUTUS pembertonii Blyth, J. Asiat. Soc. Beng., 11, 887. 

(Bhutan.) 
1900. SCiUTUS 1nacclelland'i 1nanipu'rensis Bonhote, Ann. Jtllag. '/lat. 

Hist.,5, 51. (Aimole, l\Ianipur.) 

Type-locality .-Assaln. 
Range.-Specimens examined from BURMA: Hkamti, Rain

gyan, Kachin, near Krang (Upper Burma), Nam Tisang, 
Schwebo; 50-65 miles ,vest of Kindat; Myitkyina and north 
of it; Homalin, Tamanthe (both on Chindwin). Nam Nat 
Valley. AsSAM: Mokokchung in Naga Hills; Sadiya, Diking, 
Cachar. M!SHMI: Dreyi, Dening, Ratana and Tiki. MANI
PUR: Aimole, Loanghol, and Machi. BHUTAN, no locality. 
NEPAL, no locality. SIKKIM: Chuntang, Gangtok, Sedonchen, 
Ringin, and Darjeeling district. 

A race ,vith the t,vo outer dark stripes usually less black 
t,han the mid-dorsal, and with greyer, duller underparts than 
in allied more southern subspecies. 

For the typical race, specimens have been examined which 
\vere collected in all months of" the year except February, 
March and October, and for 'manipurensis', specimens col
lected April, May and October. Osgood stated that this 
form 'stands directly between macclellandi and barbei, and 
seasonal variations in both seem sufficient to cover its sup
posed characters' I ts belly colour is essentially as in macclel
la,nd'i, of which I regard it as a synonym, as the characters 
given by Wrought on (1919), 'lighter, greyer, stripes distinct' 
compared ,vith the typical race, which is supposed to be with 
'general colour suffused ,vith yellowish' are not appa.rent. to 
Ule, ,vhen the t,vo are compared. 

(ii) Callosciurus macclellandi barbei (Blyth)* 
1847. Sciurus barbei Blyth, J. Asiat. Soc. Beng., 16, 875. 
1901. SCiUTUS 1naccleUandi lcongensis Bonhote, Proc. zool. Soc. 

Lond., 1, 55. (Raheng, Siam.) 

Type-locality.--Ye, Tenasserim. 
Range.-Specimens seen from TENASSERIM: Ka,vkereik, 

Lampea, Lakya, Taok Plateau, Thoungyeh, Amherst, Ye, 
near Tavoy, Maywadu, Bankason, Banlaw, Tenasserim town, 

* Kachin nalue K inshi Shang, noted on a skin in bad condition 
from Simia, Upper Burma, rnacclellandi or subsp. 
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Attaran R. BURMA: Near Moulmein, Hankaryit, 30 miles 
east of Mandalay, east, north-west and west of Toungoo, 
Pyaung-gaung in Shan States. Maymyo, Watau, Bhamo, 
100 lniIes south of Moulmein. King Island, and Kisseraing 
Island (Mergui Archipelago). Thirty-five miles SEe of Prome, 
and Shan Mepale, Amherst district (' kongensis'). SIAM: Nan, 
Phre, Raheng, 28-53 miles east of Urn Pang, and no exact 
locality. 

Usually more brightly coloured than the typical race; 
the t,vo outer dark stripes about as black as the mid-dorsal; 
underparts bright, reddish or orange or with a suggestion 
of this coloration present. Outer pale stripes normally very 
,vide, thereby differing from the allied Indo-Chinese race 
rodolphei. Glover Allen says this race occurs in Yunnan. 

Specimens for barbei were collected in January, March, 
April,. May, October and December. There seems little 
seasonal change in both this and the typical race, so far as 
I have had occasion to examine them, in general colour. 

Specimens for' k01~ensi8' were collected January, February, 
April, May, June, July, September and November. Summer 
skins tend to be somewhat brighter than winter ones, but 
there appears to be individual variation. This race is difficult 
to classify. It is antedated by bal'bei, and by O. m. rodolphei, 
Milne-Edwards, 1867, from Cochin-China. We have a large 
series for the last. It may almost without exception be 
distinguished from barbei by the fact that the outer light 
stripes are narro,v. O. 'In. kongensis has the broad outer 
pale stripes of barbei, and is described as being distinguishable 
by its 'much greyer' colour, and the outer light stripes 
, much paler yellow' This is so in some individuals,' not so 
in others. On the whole I think 'kongen.sis' ,viII have to 
be regarded as a synon~ym of bal'bei, because although that 
form averages darker most often, it is by no means always so, 
and then specimens ,vould be referable to either race., 

(iii) Callosciurus macclellandi collinus (Moore) 
See Appendix. 

16. Callosciurus swinhoei (~ilne-Edwards) 
S,vinhoe's Striped Squirrel 

1874. Sciuru8 n~acclellandi var. 8winhoei l\tIilne-Ed\\~al'ds, Rech. 
Ma.n~m., 308. 

Type-locality.-lVlonpin, Szec~uan, China. 
Range.-Indo-China, Southern China generally (including 
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Hainan) and eastwards to Fukien, Yunnan, Szechuan, Kansu 
and Chihli; Formosa; NORTH BURMA. 

Essentially like Oallosciuru8 macclelland'i, but averaging 
larger, the occipitonasallength of the skull in material avail
able normally more than 34 mm. in length. Occurring with 
rnacclellandi in some places, as for instance in Indo-China. 

This species is largel~y extralimital. A few skins from the 
Adung Valley evidently represent a form of this species. 
They "\\rere identified as 'forresti', a form ,vhich Glover Allen 
says is a synonym of the race O. s. clarkei. They are not, 
ho,vever, typical of 'forresti', and I regard them as represent
ing the race O. s. maritimu8, which is the second name in 
the species. This race is at least on average rather smaller 
than the typical race, swinhoei, from Szechuan; the outer 
pale stripes generally tend to be lighter, and the t.ail appe~rs 
to be narrow as usual, whereas in our specimens of swinhoei 
there is a tendency for the tail to be less narro,v than it 
normally is in this subgenus. I have my doubts whether 
clarkei can be maintained as a valid race when compared 
,vith maritimus, which is the earlier name, and I am not 
entirely sure that Allen was right in makingfor1oesti a synonYm 
of clarkei, because our clarkei skull has the occipitonasal 
length 37·7 mm. (an old specimen), whereas our largest 
jOfresti is only 35·5 mm. (also an old ~peoimen), and, as 
Thomas pointed out, the type of clarkei is larger thanforresti. 

There is another race, O. s. 1spencei, named by Thomas, 
1921, from North Burma. So far as our material is con .. 
cerned there seems to be only the type, a skin without a 
skull, so that it is not certainly specifically identifiable, and 
our material is so scanty that I prefer not to commit myself 
on the status of this form. 

External characters.-The Indian skins are essentially as in 
C. macclellandi, as described above. Tail shorter than head 
and body. The colour is in these skins much as in O. m. 
rnacclelland·i. The outer pale stripe is narrow, and lighter 
than the inner one; in one specimen all three dark stripes 
are about equally black, in the other two the mid-dorsal 
appears darker than the outer dark stripes. Subocular stripe 
not continuous with outer pale stripe of back, thereby differing 
from macclellandi (normal specimens). 

Typical O. s. su)inhoei is a'large race, occipitonasallength 
not much less than 37 mm. in our material, with the tail 
less narro,ved apparently thfl.n is usual, and with the outer 
pale stripes not very much lighter than the inner ones. 
Glover Allen says that O. s. ma1'itimus BOl1hote, 1900, froDl 
Fukien, of ,vhich he Inakes 'monticolus' BOl1hote, 1900, from 

7 
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Fukien, a synonym (and I agree with this classification), 
may be distinguished by having its outer pale stripe paler 
than the inner one, whitish to buffy, and at least on average 
this is so. A skin from the Namnat Valley, North Burma, 
\vithout a skull, identified as 'forresti' has the subocular line 
undivided and would appear to be a specimen of typical 
'1nacclellandi _as far as one can say. 

The Indian specimens, collected October and November, 
,vera both trapped 'in jungle' 

External measurements.-

Oal108ciufU8 8winhoei 1nar'l:ti-rn us 

Head and Tal"l Hind- E 
body foot ar 

~I. Adung Valley, North Burma 120 95 28 15 
:LVI. Adung ValJey 118 106 29 15 

The type of O. s. ? spencei, unmeasured, from North 
Burma, 20·22° N., 97·4° E., has also been examined; a form 
,vith very thick fur, and stripes almost absent, only the mid
dorsal present. 

Oranial and dental cha10acters.-Essentially as in its ally, 
O. macclellandi, but the skull averages larger. 

Oranial measurements.-

Oallo8ciurU8 8winhoei '1nariti1nU8 

~r. 32.11.1.69 35·0 160 0 11·5 10·3 
Adtmg Valley, North Burma 

1\1. 32.11.1.70 34·3 15·2 circa 9·6 11·4 10·0 
Adung Valley 

1\1. 32.11.1.71 34·0 15·5 9·5 12·3 10·1 
Adung Valley 

D-imensions of the species Callosciurus swinhoei in Brit'ish 
Museum material.-The occipitonasallength 33·1-37·9 mm., 
but over 34 mm. except in t\VO specimens from Indo-China 
,vhich could be \vrongly identified. The head and body length 
varies bet,veen 99 and 168 mm. but only once wlder 100 mm. 
in material seen. Tail varies between 87 and 120 mm. 
Hindfoot 18-37 rom. but llormally over 20 mm. 

In North India, the specimens seen have the subocular 
stripe interrupted, not continuous \vitIl t.he outer pale 
lateral st.ripe, thereb)T differing froID O. macclellandi in ,yhich 

7D 
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the t,vo are usually continuous. This is not a constant 
character for specific division everywhere in this subgenus 
but it is a character "rhich means something apparently, and 
generally in the north (swinhoei) this line tends to be divided 
,,"hereas in the south (macclellandi) it is as a rule not divided. 

(i) Callosciurus swinhoei maritimus (Bonhote) 
1900. Sciurus 1nacclellandi 1naritinl,us Bonhote, Ann. Mag. nat. 

Hist., 5, 51. 
1900. Sciurus macclellandi '1nonticolus Bonhote, Ann. Mag. 1lat. 

Hisl., 5, 52. (Ching-feng-ling, Fukien, China.) 

Type-locality.-Foochow, Fukien. 
Range.-Specimens examined from UPPER BURMA: Adung 

Valley. Also Fukien, Kuatun, Foochow, Pucheng, Hupeh, 
Chungyang, Anhwei, Chinteh, and variously from Tonkin 
and Annam, unless these localities represent the allied form 
hainanus. 

A note on 'Tamiops spertcei' Thomas 

1921. 'l'alniops spencei Thomas, J. Bombay nat. Hisl. Soc., 27, 3, 
503. 

11ype .. locality.-North Kachin Province, North Burma; 
28·22° N., 97·40° E., Altitude 10,000 ft. 

This is kno,vn by very few specimens, and the British Museum 
collection appears only to contain the type. The skull is not 
known, so this form cannot be exactly identified specifically. 
The fur is unusually thick, and the stripes are unusually weak, 
only the mid-dorsal remaining on the type, and this not 
extremely well marked. Hindfoot of type 33 mm. It most 
likely represents a form of O. swinhoei. Osgood made it a race 
of ''1nont·icolus " and in this he has been followed by Anthony 
(1941), who referred specimens taken from Imaw Bum and 
road to Chimeli Pass to this form. He states, ' These skins 
bear considerable resemblance to specimens from Mucheng, 
Yunnan, identified by Allen as T. s. swinhoei and compared 
by Osgood to spencei. The latter noted the resemblance of 
t.he Mucheng specimens to spencei as described. Our Burmese 
squirrels are not quite as clearly striped as the Mucheng 
animals.' 

Thomas described spence'i as 'size about as in macclellandi. 
Fur v"ery long and soft, more so than in any others of the 
Museum series; general colour strongly suffused ,vith dull 
rufous, not so olivaceous as usual. Striping very little 
developed, the lnedian black stripe al<?l1e definitely developed, 
and eyen that rather short. The other stripes only faintly 
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distinguishable as stripes at all, subequal in breadtll, the 
inner one greyish buffy, the next brownish rufous, follo,ved 
by the broad dull buffy band ,vhich represents the usual 
outer light stripe; this ends behind the shoulders and does 
not contact with the subocular. Hairs of undersurface dark 
slaty with dull creamy tips' It was based on a skin taken 
in December. 

I have examined the type. Doubtless this may be a valid 
form, but in the present very incomplete state .of our kno,v
ledge I prefer not to include it in the keys. 

Subgenus (b) Callosciurus Gray 
1867. Oallosclu1'US Gray, Ann. Mag. nat. Hist., (3) 20, 277. 

Type-species.-Sciurus rafflesii Vigors and Horsfield, 1828. 
Range.-Indo-Malayan region. 
Typical tree-squirrels of the Indo-l\falayan region. Differ

ing from Tamiops in the lack of the several stripes on the 
back. (One race has a dark mid-dorsal line on the back, 
but is very different from Ta1niops.) Occipitonasallength in 
India exceeds 42 DlID.. 

This is an enormous group, and very difficult to classify 
\vith certainty, particularly on the southern Indo-Malayan 
nlainland, in such places as Siam, Indo-China, and in part 
Burma. There are some very distinct species in Celebes, 
alld Borneo. Apart from these, the following occur on the 
nlainland of Asia but do not reach Indian territory so far as 
kno,vn :-Oallosciul"us hippurus, a large species, occipitonasal 
length about 53-59 mm., with the palate apparently propor
tionately longer than in allied species, and the skull often 
,vith a sagittal .crest; Malay Peninsula, Sumatra, Borneo. 
Callosciurus lowi, a small species, occipitonasal length about 
31-1learly 39 mm., so roughly as in Tamiops in size, but 
the back is not striped; tail usually less than 100 mm. in 
length, generally ,vhite-bellied, and the incisors rather pro
odont; Malay States, Sumatra, Borneo. Oallosciurus tenuis, 
like the last but ,vith the belly usually not white, the incisors 
tending to be less pro-odont; the tail usually over 100 ronl. 
in length; occipitonasal length 35!-43 mm.; Malay States, 
Sumatra, Borneo. Oallosciu1'us prevosti, large squirrels, 
occipitonasal length 52 to nearly 59 mm. Frontals very 
,vide, over 20 lllnl. in ,vidth, sometimes as muc}l as 40% of 
the occipitonasal length. Usually ,vith white fiankstripes, 
red belly, and blac}{ bac}" but in SOllle races the ,vhite flank. 
stripes have disappeared; Mala)r States, SUl1latra, Borneo. 
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Callosci'Uf'U8 notatU8 differing from the last in almost al,vays 
having the frontals ,\idth less than ·20 mm.; usually in smaller 
size of hindfoot; skull usually smaller (occipitonasal length 
varying between 43 and 54 mm.): usually ,vith a 'vhite 
flankstripe (beside a black one); colour of underparts varies, 
but never blue-grey; Malay States, Sumatra, Java, Borneo. 
And Callo8ciutU8 nigrovittatu8, like notatu8 but occurring ,vith 
it almost throughout its range, and "rith blue-grey belly. 
Occipitonasal length about 39-51 rom. The characters 
,vhich I have outlined for these species are never combined 
in Indian and northern species. Indeed the species of the 
Malay States and larger Malay Islands are much more easily 
defined than those of the mainland, and seem quite distinct 
always from them. 

In India there are two groups of species which can be 
separated on skull characters. The first names for these 
two groups are respectively O. pygerythru8 and C. erythraeus. 
They occur together extensively. In the erythraeus group 
there are some half dozen species, all of which seem to occur 
together somewhere in their various ranges, but which are 
quite indistinguishable cranially. I restrict O. pygeryth1·u8 
to those races in ,vhich the frontals (least interorbital width) 
approximates to one-third of the occipitonasallength or less, 
and only exceeds it in comparatively rare individual cases, 
and in ,vhich the occipitonasal length is most often belo,,, 
50 mnl., or rarely about 50 mm. at maximUln. In the ery
tkraeus group the frontals width normally clearly exceeds 
one-third of the occipitonasallength, and most often, at least 
in India, the last-named length exceeds 50 mm. 

Blanford (1891) gave specific rank to the foIlo,ving species 
,vhich are no,v referred to Callosciu1·U8;-

o. ferrugineu8 
C. e1·ythraeus 
C. quinquest1"latus 
C. phaYl'ei 
O. pygerythru8 

0 .. canicep8 
O. griseimanu8 

(Milne-Ed,vards, 1867) 
O. lokroides 
C. atrodorsalis 

He quoted a single specimen of griseimanu8 fronl Upper 
Burma, but this form has not been taken again in India, 
despite intensive collecting, and Wroughton (1919) dropped 
it from the Indian list. It is here c~)llSidered a subspecies 
of C. flav-imanu8, and is currently restricted to s·outhern Indo
China. 

Blanford's remaining species are the species of this ,vork 
(though not always under the same names), except that I 
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regard lokfOides as a race of pyge1'ythrus, and at1todorsal1~s as 
a race of erythraeus. Members of the O. erythraeus group 
(i.e., all forms in India except O. pygerythrus and its races) 
do not differ from each other very much in cranial characters. 
Throughout most of the mainland of the Indo-Malay region 
(east of the Bay of Bengal) there appear to be t,vo species 
,vhich occur together and differ from each other mainly in 
the colour of the underparts. One of these two has dull 
underparts, and the prior name for this is caniceps. Broadly 
speaking caniceps seems to take the place of O. pygerythru8 
through much of its range; I do not think pygerythrus and 
caniceps occur together. But whereas pygerythrus can be 
distinguished cranially, as I have already pointed out, from 
el'ythraeus and its numerous forms and allies, caniceps cannot 
be so distinguished. 

rhe bright bellied species presents many problems in classi
fication. A bewildering number of forms is named, mainly 
based on colour details, and colour is known to change 
seasonally in at least some extralimital forms. In others, 
such as atrodo1'salis and griseimanus, there is considerable 
and disconcerting individual variability in colour. It is 
possible that all the remaining forms represent one excessively 
variable species, but at present, having worked through 
the very large collection in the British Museum (,vhich 
possesses nearly two hundred named forms), and although 
differences are often rather average than absolute, I retain 
three groups of races as species because of the likelihood 
that they occur together, and also the rarer and aberrant 
O. quinquestriatus. Here erythraeus is restricted to those 
forms with least peculiarities; the prior name for a species 
,vhich might even represent it but appears to occur in the 
same neighbourhood in Indo-China and elsewhere, and which 
differs from it in having brightly coloured feet, is O. flavi
manus, ,vhich ,vas named in 1831 from Indo-China, and ante
dates the better known names phayrei and sladeni, both 
of ,vhicll seem to be cOl1specific ,vith it; and a third species, 
which occurs ,vith flavimanus in Burma and elsewher~, I 
have tentatively (1951) regarded as O. finlaysoni; this has 
only one Indian representative (jer'l'ugineus) , and appears 
to be a species which is very variable in colour and some 
forms of ,vhich change from white to red seasonally. 

It should perhaps be mentioned that the form phayrei ,vas 
referred by Thomas to 'Tomeutes' because of the structure 
of its baculum, ,vhereas sladeni ,vas retained in Oallosciu'I'U8. 
I regard these two forms as conspecific. There seems no 
difficulty in regarding two forms ,vith slightly different 
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baculum formation as ,veIl marked subspecies of one species 
,vhen one considers that within Callo8ciurus notatus as listed 
by Chasen (1940), 'Yhich is surely a natural species, these 
t\\ro types of baculum are said to occur in different races. 
Also the structure is unknown in very many named forms. 

Key to the 8pecl~es of Callosciurus sensu stricto in India 

(2) The width of the frontals usually 
approximates to one-third of the 
occipitonasal length or less, and 
only exceeds it in comparatively 
rare individual cases; all rae-es 
have the majorit.y of specimens 
under one-third of the occipi-
tonasal length; this length is 
generally less than 50 mm., or in 
one race averages about 50 mID. 

t) (]) The width of the frontals is with few 
individual exceptions clearly in ex-
cess of one-third of the occipito-
nasal length. In all races, the 
majority of specimens have the 
frontals as just indicated, in widt.h. 
Most often in India the occipito-
nasal length is more than 50 mm. 

3 (4) Belly longitudinally banded with 
black and white . 

4 (3) Belly not as just described .•..•. 
.1 (6) The underparts are dull in colour; 

variable in the different races, but 
never strikingly coloured ....... . 

() (!l) The l.mderpa.rts 8.re bright; variablo 
in the different races, typically red. 
but always strikingly coloured 
rather than dull . 

; (8) In the Indian race, the body, back 
a s well as underpart.s, is red, the 
feet dark 

R (7) The back normally not red (for one 
exception which sometimes occurs 
in a red phase and has red feet; 
when in that phase see key to races 
below) . 

9 (10) The hands and feet are white or red 
or yellow, in cont.rast with the 
limbs.. .. . 

The hands and feet are normally 
da.rk, not much paler than t.he 
limbs " .. 

Oallosciuru8 pygerythru8 

3 
[triatu8 

Oallosciuru8 quinques-
5 

Oal108C1:urU8 caniceps 

7 

Oal108ciu1'U8 flnlay.~oni 

9 

Oallosciu1"US flavilnanus 

Oal108ciurus erythraeU8 

(Occasionally the form O. erythraeus atrodorsalis may have 
the feet tending to be pale. Its dark mid-dorsal stripe ,vill 
then distinguish it from forms of C. flavimanus.) 
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It ,viII be more convenient to deal with Oallosciu1'us pyge1'Y
th1'uS and its races separately, but to give a key to the named 
forms of the other five species together. I list the differences 
I have found in the various named forms, but the retention 
of any subspecies does not necessarily mean that it Will be 
regarded as valid when more collections·have been made and 
seasonal differences' and individual colour differences become 
better understood. As I have already indicated, I have 
tried to define the more closely allied species bearing in mind 
the fact that where two forms occur together in one place, 
the one cannot be regarded as a geographical race of the 
other. 

](ey to the bette1' known races of Callosciurus erythraeus, Callo
sciurns caniceps, Callosciurus flavimanus, Callosciurus 

finlaysoni and Callosciurus quinquestriatus 
inhabiting India 

1 (:2) Belly longitudinally banded black 
and ,vhite (typically a mid-ventral 
stripe, bordered by two white 
patches bordered by two lateral 
dark stripes) .....•. 

(' inla1'iu8' included in the typical 
race.) (Skins collected March, 
l\Iay, June and October of material 
examined.) 

2 (1) Belly not longitudinally banded 
black and white. 

(If dark fJ.ankstripes are present, 
there is no mid-vent-ralline; when 
the mid-ventral line appears, then 
t.he belly on either side of it is red.) 

3 (1 ~) The underparts are dull: greenish 
grey, like the back, or sometimes 
brown, but dull and not strikingly 
coloured. If any red appears on 
t.he underparts, it appears, nor-
mally, only as flankstripes outside 
a conspicuous greenish or brownish 
or dull mid-ventral area. .. . ... 

4 (:3) The skull is smaller, the occipito
nasal length of the skull only ra.rely 
reaches 51 mm.. . . 

(Skins collected April, May , July, 
October, November.) 

5 (-1) The skull is larger, the occipito-
na,sal lengt.h of t.he skull is over 
52 mm.. .. . 

6 (7) '''inter skins (collected November, 
December, January, February, 
March) with the back bright 
golden brown in colour. Summer 

[t1'iatus 
Oallosciu1'US quinques-

3 

Oallosciu'I"Us caniceps 4 

O. c. shanicus 

6 
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skins (with the back not or only a 
little tending towards the bright 
gold .. brown colour, collected 
March, in part, April, May, Sep .. 
tember and October) have no 
flankpatches. These summer skins 
have the colour of t.he ventral 
part.s almost always lighter than 
o. c. crun~p1:, and lacking the dark 
red-brown tinge of that. Feet 
usuaJIy pa1er than da'l)1:soni and 
allies ... 

7 (6) Back never golden brown in colour 
8 (9) No flankpatches on the sides. 

Belly with dark red-brown tinge. 
Nose reddish brown. 

(November skins only are avail
able.) 

9 (8) Normally with reddish or brownish 
fiankpatches on each side of the 
belly. Nose not reddish brown . 

10 (11) Slightly smaller, occipitonasal 
length of skul1 most often less 
than 54 mIn.. .•• . ••... 

(From Malcolm Island and Sullivan 
Is1and. Material is not plentiful 
for these small forms. O. c. 
epomophorus (Bonhote, 1901, from 
Junk Seylon Island) is the first 
name for this group of races. The 
form sullivanus, skins of which 
were collected in January and 
March, has paler neckpatches 
than epon~ophoru8.) 

11 (10) Slightly larger, occipitonasaI length 
of skull exceeds 54 mm. . .. . .. .. . 

(There seems sufficient' individual 
variation in davisoni to cover the 
supposed characters of the Mergui 
Island forms included here as 
synonyms, and I also include 
specimens identified by Thomas 
as domelicu8, but perhaps these 
are not authentic.) (Skins collec
ted in l\farch, ApriJ, June, 
September, December (davisoni); 
March and September (hastilis) ; 
October (tabaudius); January (do
tnelicu8).) 

12 (3) The underparts are bright; various 
in colour, typically red, but always 
bright rather than dull 

13 (14) The whole animal is (in the Indian 
race) mainly red in colour, the back 
as well as the underparts. The 
feet, in the Indian ra·ce, are black. 

O. c. caniceps 
8 

O. c. cru1npi 

o. c. 8ullit'anus 

[' hastilis' and 'tabau
dius') 

O. c. davisoni (with 

13 

Oallosciu'fU8 flnlaysoni. 
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Only the form o. f. ferrugineus 
occurs in India. Skins exammed 
were collected in January, Feb
ruary, March, April, July, August., 
September, October and December. 

14 (13) The back is usually not red or red
dish; except in a colour phase of a 
form of O. flavinutnus (G. f. 'rubex). 
This form, when in red phase, 
differs from G. f. ferrugineus in 
having red feet; from O. jinZaysoni 
cinnamomeus of Cambodia in its 
larger size as judged by the skull, 
and from O. jinlaysoni splendens 
of Siam and parts of Cambodia, 
,vhich it most resembles among the 
races of C. jinlaysoni which ante
date it, by its smaller average 
skull; measurements for the three 
races just noted are, occipitonasal 
length for cinna'lnomeus 48·5 mm. 
and less; for rubex, 52·3-54 mm., 
and for splendens, 52-56·4 mm. but 
nearly always more than 53! mm., 
whereas rubex is mostly under 
53! mm. Besides this, the back 
appears to be somewhat paler than 
in some specimens of splendens. 
O. f. ferrugineus has the skull vary
ing between 51·3 and 56·8 mm. in 
our material. . 

15 (28) The hands and feet are white or red 
or sandy-yellow, in contrast to the 
limbs. 

16 (19) A clear short black tail-tip is 
present. .. 

17 (18) Occipitonasal lengt,h usually more 
than 54 rom. Clear dark flank-
stripes each side. ... .. .... 

(Skins examined were collected 
January, April, May, July, Novem
ber, December.) 

18 (17) Occipitonasal length mostly below 
54 mm. The dark flankstripes 
usually absent or obsolete. 

(Skins examined collected July, 
August, September.) 

19 (16) No black tail-tip. .. 
20 (21) The occipitonasallength of the skull 

is about 54 mm. at highest .... 
(A form occurring in two colour 
phases, as noted above; skins with 
either red or dark brownish back 
collected in June, at the same 
locality; and one in October.) 

21 (20) The occipitonasallengt.h of the skull 
approximates to 55 mm. or exceeds 

15 

[16 
Oallo8ciu1"us flavi1nanus 

1 

O. f. phayrei 

C. f. blanjordi 

20 

C. f. "Ube,l} 
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it, wit,h about four exceptions in 
about forty skulls. . . . . . 

22 (25) The underside of the tail is mostly 
white, or with a long whitish tuft. 

23 (24) Back nearly white .. , 
(The type-locality of which is near 
to the localities where llaringtoni 
occurs, and which is a pale form, 
tending to be slightly yellower or 
browner than haringtoni, but quite 
different to the next race.) 

(Skins seen were collected July, 
August.) 

24 (23) Back much darker, grizzled dark 
grey. 

(Skins collected June and July.) 
25 (22) The underside of the tail is as a rule 

not white. .0 

26 (27) Back darker, more grey. Face 
conspicuously reddish . 
(and probably' midas' could be the 
same, although the colours are 
more bright and intense than is 
usual in sladeni. Skins seen were 
collected May, June, July Novem
ber, and one for midas in Novem
ber.) 

27 (26) Back paler, more brown. Face less 
reddish in the majority of the 
specimens. 

(Specimens collected July and 
August.) 

28 (15) The feet are normally dark, or not 
contrasted with the limbs (not 
much paler than limbs). Or if, as 
occasionally individually in atro
dorsalis the feet are a little paler 
than the limbs, then this form may 
be distinguished by its black mid
dorsal stripe or area, which does 
not occur in races of flavirnanus 
dealt with above. . . . . ... 

29 (30) Back normally with clear mid-dorsal 
black patch or stripe . 

(.A. form which appears individually 
variable in colour, and is difficult 
to classify. Skins examined were 
collected in January, February, 
March, May, October, November, 
December; and from Siam in June 
and August; in all these months 
are specimens with normal red 
belly and normal black mid-dorsal 
stripe, so it would appear there is 
not any seasonal colour change 
here. Two specimens from Tavoy 

22 

23 
['careyi ') 

O. J. ha'tingtoni (with 

C. f. 1nilla1'di 

26 

C. f. sladeni 

['fryanus ') 
O. J. shortridgei (with 

Oallo8ciu'rUs eryth"aeu8 29 

O. e. atrodorsalis 
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district labelled with this name 
would appear to represent O. cani
ceps shanicus.) 

30 (29) Back normally without clear mid
dorsal black patch or stripe. '.' 

31 (32) Tail mostly red, or with a long red 
tuft (with or without a white tip) 

(Specimens seen were collected 
}Iarch, April, September, N ovem
ber, and for 'u'ellsi' , July and 
August.) 

32 (31) Tail not red. . 
33 (34) Tail mainly white, but with a clear 

black tip .. 
(Specimens collected Fe bruary, 
April, June, July.) 

34 (33) Tail normally not as just described 
35 (36) Smaller races, the occipitonasal 

length of the skull is seldom more 
than 51 mm. (Not reaching 52 
mm. in Indian material examined.) 

(Specimens seen collected April, 
July, August, September, Decem
ber.) 

36 (35) Larger races, the occipitonasal 
length of the skull is normally 
over 52 mm .... , 

37 (38) The tail has a very long black termi
nal tuft, or is sometimes wholly 
black.. . 

(Skins were collected in February, 
April, June; and for 'nagarum', 
May, June, July, August, Novem
ber and December.) 

O. e. ' nagarul1l ' come s from 
localities very nea.r those of 
erythrogasler. Alt.hough possibly it 
averages a little less dark dorsally 
than erythrogaster, I imagine the 
two are probably the same. It is 
not always possible to dist.ingui$h 
individuals. 

38 (37) Tail usually not conspicuously black 
terminally. (Two specimens of 
O. e. c'rotalius are exceptions.) . 

39 (40) Tail averages darker, with some clear 
black colouring in it, and usually 
edged or tipped with white hairs. 
(Sometimes the t,ip is white.) 

31 
[' wellsi ') 

O. e. erythraeus (with 

33 

O. e. kin'l1eari 

35 

O. e. gO'l'doni* 

37 
[' nagarurn' and 'JJuncta
tissimus') 

O. e. erytl~rogaste1' (with 

39 

O. e. crotaliu.s 

* We have one skin (collected in November) for the form C'. e. 
'rubeculu8 (1903) (which probably should be called hyperythrus Blyth 
(1855), which name antedates gordoni); this skin is closo to gordoni 
but appears to differ in having a reddish-brownish forehead but the 
form is so poorly represented in London t.hat I prefer not to include 
it in t.he key. 
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It is very close to O. e. caataneoven
tris, from Hainan, one of the 
oldest names in the species, but 
its skull is a little larger than 
our specimen for caataneoventris. 
(July and August skins seen, for 
crotaliua.) 
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40 (39) Tail averages paler, with very little [(synonym 'aquilo ') 
or no black in it. . . O. e. intermediu8 

The specimens examined were col-
lected in March, April, May, June 
and December. 

The form bhutanensis is so little knOWll that I do not 
include it in the key. It is said to be like e1·yth1·aeus but 
,vith the tail similar in colour to the back but with' a black 
tip, and the forehead is described as rufous. Only the type 
is available to me, and one duplicate, an old skin. 

17. Callosciurus erythraeus (Pallas) 
Pallas's Squirrel 

1779. Sciuru8 e·rythraeu8 Pallas, Nov. Spec. Quad. Gli, .. Ord., 377. 

Vernacular name.-Man-ipuri.· Kherwa. 
Distr·ibution.-AssAM, BURMA (in part; not occurring 

evidently in the region between the Chindwin a~d Irrawaddy 
Rivers); TENASSERIM, Malay Peninsula, Siam, Indo-China, 
southern China, states of Yunnan and Szechuan eastwards 
to Fukien and adjacent States, north at least to Chekiang; 
Hainan and Formosa. 

Squirrels with relatively wide frontals, these bones at their 
least width normally clearly more than one-third of the 
occipitonasal length. The underparts ~re typically red and 
al"rays bright in colour. The hand~ and feet are n~rmally 
dark, not contrasted with the limbs. The back is not red 
in colour, nor it is white; the underparts are not banded with 
black and ,vhite. As thus defined the species contains ~bout 
t'venty-five or more races. 

External characters.-Typical medium-sized tree-squirrels. 
}Iost often the tail tends to be a little shorter than the head 
and body. It i~ bushy throughout. Hand with four fingers; 
D. 4 slightly the longest; D. 3 slightly longer than the outer 
t,vo. Foot with five toes; the hallux the shortest; the fifth 
toe clearly longer than hallux, but shorter than the central 
t.hree ,,,hich are subequal, ,vith a tendency for the fourt.h to 
be slightly dominant. 4 ma}n}nae. 
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Colour.-Callosciurus erythraeus e1·ythraeus.---tBack as a rule 
greenish-brownish speckled, the hairs apparently black 
basally and then ,vith two or three yellow alternating blackish 
rings. Ears as a rule reddish or brownish. Tail normally 
dark red through the greater part of its length, and at least 
,vith a conspicuous red tuft; sometimes coloured like the 
back for the basal portion, and red terminally; with or with
out a short white tuft at end. These white-tufted specimens 
were separated by Wroughton as O. e. wellsi, but I think it 
is at least as likely that they represent a 'family party' 
rather than a subspecies, and there is variation elsewhere 
in other races in this character. Face as a general rule the 
same colour as head, or less brown except individually than 
the very rare form which Bonhote separated as C. e. bhuta
nensis. (This has not got the red tail of the typical race.) 
Hands and feet black. Chin the same colour as upper parts; 
the whole of the rest of the undersurface is deep red in colour. 
Basal part of tail below coloured like the back in all speci
mens for a greater or lesser distance; the end red. 

Notes from skins.-Tura; weight 1 lb., mammae 1-1 = 4; 
,veight 11 oz., weight 14·75 oz. Duragiri; weight 15 oz., 
mammae 2 pairs. Khasi Hills; mammae 1-1 = 4, Jaintia 
Hills, ('wellsi '); \veight respectively 14 oz., 13·75 oz. '2 
embryo young' Rajapara; 15 oz., 15·25 oz., lIb., 14·5 oz. 

Callosciurus el'ythraeus eryth1·ogaster.-As here understood 
this is typically darker above than eryth'raeus, but the form 
, naga1'um' seems to be intermediate between this and the 
typical race (some specimens of naga1'um are only a little 
paler than some specimens of erythrogastel'). The ears are 
mainly the same colour as the head, and so is the face. Tail 
mainly or wholly black; or in some specimens, basally 
coloured like the body, but \vith a long black tuft. Hands 
and feet black, or dark. Underparts as in the typical race, 
Usually the tail is coloured like the back basally, but black 
terminally al,vays. C. e. 'nagarum' was based on the 
slightly paler type ,vhich Bonhote, 1901, thought was the 
summer dress of erythrogaster. Thomas and Wroughton later 
separated these specimens as 'nagarum', and thought there 
\vere two races. Both types occur in Manipur, in material 
examined, and they inhabit the same general localities to 
such a degree, and come so close to each other individually, 
that I ,,,"ould doubt ,vhether there really are t\VO races. C. e. 
'punctalissimus' has currelltly been retained by previous 
authors. The Rkull is not kno,vll. It is a very dark, ? melan
ist.ic t.ype, "'ith t.he annulations on hairs of back 11arro,,". 
Whether it represent.s an abnormalit)T, or merely the darkest 
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phase of eryth1'ogaster, or a distinct race which appears never 
to have been collected subsequently since it was described 
by Gray in 1867 I am not in a position to say. I am 
inclined not to regard it as a valid distinct subspecies. 

Notes from skin.-Chin Hills; mammae 2 pairs, abdominal. 
('nagarum'). Syndai, Jaintia Hills; weight 15·5 oz., mammae 
1-1 = 4; weight 14 oz., weight 13 oz. A specimen from 
Cachar 'veighed 13 oz. ('nagarum '). 

Oallosciu1'US e1"ytkraeus crotalius.-This is an average rather 
than an absolute race. Above, including the dark feet, it 
is'like the typical race except that the ears are less brown, 
and the tail colour is different. The tail is usually basally 
annulated black and pale huffy for a considerable part of 
its length, behi~d which there is a black portion, and typically 
there is a white tip. In two specimens however, the white 
tip is absent, and the tail is then black terminally so that 
they are indistinguishable from the 'nagarum' type of ery
throgaster. One specimen has more white in the upper part 
of the tail than is normal, and is transitionary towards C. e. 
kinneari. About seven others are normal. The underparts 
are as usual. This form seems to come very close to O. e. 
castaneoventris of Hainan, which is one of the early names 
in the species. Specimens from Hkamti ,veighted 12, oz., 
121 oz., and 14 oz.; from 20 m. N. of ~amti (S. of Hukong 
Valley) 121 oz. 

O. e. intermedius (with' aquila ').-This is very like c1'otalius, 
except for the fact that there is very little or no black colour
ing in the tail, the tail is coloured above and below nearly 
as in the back. In two specimens from Upper Burma which 
I refer to this race, there is a dark mid .. ventral line traceable

4 

running down the centre of the red on the belly, Some
times the tail tends to have a white tip, but this is not a 
constant character. Some specimens which I refer here from 
Nam Tamai, Upper Burma, are noted as 'Shot in jungle, 
very common': Weight 12·5 oz., from Tiki, Mishmi. 

C. e. kinneari.-Above as usual, with dark ears, and 
blackish hands and feet. Sharply differing from all other 
allies in the colour of the tail, which is above in the majority 
nearly ,vholly white, with a conspicuous black tuft. One 
specimen seen has the white of the tail more greyish, less 
marked than the remainder. Underparts as usual; a mid
ventral (dark) line present in t,vo, suggested in some other 
specimens. Tail mostly ,vhite belo,v, ,vith black tuft. 
Weight 141 oz. (Tatkon). 

O. e. gOl·doni.-This, so far as I anI able. to trace, is the 
first name for a more or less nondescript race of rather small 
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erythraeus squirrel which has the occipitonasal length of the 
skull averaging smaller than is usual in the species, or at 
least smaller than the typical race and many of its Indian 
allies. Many of the majority of the Chinese named races 
are not easily distinguished from gordoni, and the races from 
Tenasserim and the Malay States are essentially similar. 
The ears may tend to be brown. The tail is mostly coloured 
like the back, usually "ith a black tip, though this is not 
entirely constant. Face the same colour as head. Feet 
dark. Underparts as usual, but the colour of the red seems 
to vary from deep red to near orange. There is a clear dark 
mid-ventral line in all specimens but one. 

A single specimen examined for O. e. 'J'ubeculus is very 
similar to gordoni, but has the tail rather lighter, without 
a black tip; more· important is the fact that the nose and 
forehead are light brown. This character also distinguishes 
this skin from three names which antedate it and are near 
to gordoni; ningpoensis (SE. China), centralis and 'I'oberti 
(Formosa) so far as I' have seen specimens. But the face 
in the rubeculus skin is like the specimen available for O. e. 
bhutanensis. This has a darker tail than the rubeculus skin, 
and there appears to be no mid-ventral line. The ears 
\vould appear to be sliglltly redder, in bhutariensis, and the 
tail has a short black tuft, being otherwise like the back. 
It is very difficult to be certain of characters for these J;aces 
which, in the case of bhutanensis, have never again been 
collected since their original discovery, and the skull of which 
is not fully known. A note of a skin of gOI·doni states' Mishmi 
name Ada', 'Naga name Ankon' 

O. e. atl'OdOfsalis.-This is an excessively variable form. 
It seems to take on, individually, almost any character 
which is diagnostic of one of the related species, and its own 
peculiarity, the dark mid-dorsal line on the back seems not 
strictly constant. The colour of the back varies from 
speckled greyish to light brown. In brown specimens, the 
head and face tend to be reddish (as in bhutanensis or rube
culus). These colour differences are not co-related ,vith 
seasonal change; specimens from the Taok Plateau taken 
in January for instance are either grey or brown above. Nor 
are they sexual. On the back, to a greater or lesser extent, 
there is usually a black mid-dorsal stripe or line, extending 
from roughly the middle of the back to about the root of the 
tail. Its ,vidth varies from specimen to specimen, being 
sometimes not much more than a stripe, but more usually 
rather a ,,·ide band. The tail is llsually ringed ,vith :yello"rish 
and black through most of its length, but is very variable. 
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A skin from Attaran R., Tenasserim, has most of the central 
part of the tail black edged with yellowish hairs, the end 
yellowish; one from Moulmein has the tail nearly all black, 
the hairs only faintly tipped yellowish; one from 100 miles 
sout.h of Moulmein is similar; one from Moulmein has a long 
whitish tuft at the end of the tail; one from some locality in 
Tenasserim has the basal part of the tail reddish orange, 
the end nearet ,,,hite. There is a distinct tendency in this 
race, though it is not constant, for the face to be rather 
lighter or browner in colour than the head. Nearly thirty 
Indian skins examined have the mid-dorsal stripe clear. 
In the following it is very ,veak or almost absent; two, un
numbered, from Moulmein (one of these collected in 
November); 85.8.1.197, Hankaryit, near Moulmein, January; 
88.2.6.4, MouImein; 79.11.21.583, Tenasserim; 82.1] .18.2, 
Thoungyeen Valley, Tenasserim; 8.3.9.9, Moulmein. It may 
however be traced -in these, but is very poorly marked. 
Some other skins from Moulmein are normal. Hands and 
feet usually dark as is usual in S. erythraeus, but there can 
be a tendency for the feet to become yellowish, as in No. 
8.3.9.9, MouImein; 82.11.18.2, Thoungyeen Valley; the 
specimen referred to above with the orange-whitish tail from 
some part of Tenasserim; 88.2.6.2, Moulmein; 24.9.2.42, Taok 
Plateau, and perhaps 24.9.2.46, Lampea. Lower parts in the 
lllain red or yello,v, but variable in colour; the throat is 
coloured like the head, and in som.e specimens a large portion 
of this darker colouring extends almost to the middle of the 
belly, which is sometimes partly coloured light yellow. In 
Indian skins, the belly has at least some deep red colouring 
(this often taking up the whole undersurface, and with or 
without a mid-ventral line), in all but about 4 specimens in 
,vhich the llnderparts are mainly light yellow, with only a 
suggestion of the characteristic red tone. Two skins from 
Tavoy district however have the belly completely dull, and 
I regard them as representing O. caniceps shanicus, a form 
,,,hich was described as a race of atrodo14salis. 'Common 
along Ataran River and Zammi River in bamboo and high 
tree jtmgle' is noted on a skin of atrodorsalis from Zammi 
River. 

External measu14ements.-As in Table 12, below. 
01·anial characte1·s.-The skull in the related species O. 

erythraeus, O. flavimanu8, O. jinlaysoni, O. caniceps and O. 
q'uinq'Uestlt ia.t'Us, and their races as here understood does llot 
differ in any conspicuous feature, and these notes are 
intended to cover all of those species. The skull is typically 
Sciurine in forlnation, and ,yithout special peculiarities. 

8 
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TABLE 12.-External1neasure1nents Of the Indian races oj 
Callosciurus erythraeus 

Head and Tail Hind- Ear 
body foot 

Oallosciurus erythraeus erythraeus 
M. Rajapara, South 

Kamrup 
1\1. Rajapara 
F. Rajapara 
M, Rajapara 
M. Rajapara 
1\1. Rajapara 
1\'1. Rajapara 
F, Kulsi, Kamrup 
F. Duragiri, Ga.ro 

Hills 
~I. Tura., Garo Hills 
F. Tura 
F. Tura 

250 
253 
237 
235 
231 
252 
238 
242 

238 
244 
215 
231 

240 
268 
240 
228 
239 
275 
255 
250 

236 
222 
238 
241 

53 
54 
53 
55 
52 
55 
56 
55 

52 
53 
50 
53 

23 
23 
24 
24 
24 
21 
23 
22 

20 
19 
20 
21 mammae 1-1=4. 

Oallosciurus eryth'l'aeus 'wellsi' = erythraeus 
F. Khonshnong, 

Jaintia Hills, 
Assam 290 242 50 23 

~I. Shangpung, 
Jaintia Hills. 240 232 50 20 

1\1. Shangpung 265 245 57 18 
Shangpung, type 235 260 51 20 

Oallosciu1'US erythraeus atrodorsalis 
~raok Plateau, 
Tenasserim 215 202 52 20 

1\1. Taok Plateau 214 216 52 21 
1\1. Taok Plateau. 210 217 53 22 

Taok Plateau. 201 207 54 20 
F. Lampea, Tenas w 

serim 192 186 51 20 
1\1. Lampea 188 158 52 19 
F. Shan l\Iepa]e, 

AJnherst 206 155 49 20 
1\1. Shan Mepale 211 165 47 20 
~1. Shan Mepale 210 155 49 20 
1\1. Hankaryi t, 

Tenasserim 198 203 51 19 

Other skins from near Moulmein, Zammi Reserve, 100 miles south 
of l\Ioulmein, and many localities in Siam. 

Callosciuru8 eryth'l'aeu8 e'lylhrogasle1' 
~ynuui, Jllintiu, 
Hills 238 240 50 20 
(identification provisional) 

Syndai 240 238 53 20 

Other skins from Aimole, l\fanipur, Hnd Dilkoosha, Cuchar 
(' punctatlssimus '). 

Bn 
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RODENTIA: CALLOSOIURUS 

TABLE 12.-Extemal meaaurement8 of the Indian races oj 
Callosciurus erythraeus (coned.) 

Head and Tail Hind- Ear body foot 

Oallosciurus enJtllraeu8 C nagarun'lt' = erythrogaster 

Tamanthe, 
Burma 234 227 55 22! 

Tamanthe 233 230 53 23 
Tamanthe 212 242 56! 21 
60 miles west of 
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Kindat 222 209 51 21 mammae 2 pairs. 
65 miles west of 
Kindat 228 152 50 20 mammae 2 pairs. 

50 miles west of 
Kindat 235 187 53 21 

1\Iikir Hills, 
Assam 220 230 51 19 

Powai, Naga 
Hills 215 237 52 19 

20 miles east of 
Koluna, Naga 
Hills 225 200 45 25 

20 miles east of 
Koluno 212 200 48 20 

Lanting, Cachar 282 275 50 21 
Frost ColI. 287. 
Naga Hills 210 205 50 20 

Other skins from Haingyan, Chin Hills; Mokokchung, Naga Hills, 
and Annam. 

1\1. 
1\1. 
F. 

1\1. 

Oallosciurus erythraeu8 kinneari 

Tatkon, Burma 211 226 56! 21 
Tatkon 221 228 58 20·25 
Tatkon 231 212 56 20 
Tatkon 221 224 56 201 
Tatkon 222 238 58! 211 
40 miles NW. 
of Kindat 232 222 55 21 

Tatkon, type 240 233 57 0).) --
Gallosciurus e·rythraeus gordoni 

The Indian skins, Sadiya, Assam, Watau, Bhamo, are not measured. 
Chinese skins have head and body 176-250 mm., taU 120-220 mm.; 
hindfoot 44-50 mm.; ear 12-21 mm. 

Callo8ciurus el'yth,'aeuB rubeculu8 ( ? = hyperythru8) 

One unmeasul'ed skin from Sungei·balik, Tenasserim. 
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TABLE 12.-External rneasu'rernents of the Indian 'races of 
Callosciurus erythraeus (concld.) 

Head and Tail. Hind- Ear 
body foot 

Oallosciurus e'l'yth'raeus c1'of.aU,us 

F. Hkanlti, Burma 245 148 56! 21i 
M. Hkamti . 237 193 57 22 
F. Hkamti (west bank, 

Chindwin) 245 235 56·25 22·25 
F. Hkamti 219 234 56 21 
F. Hkamti 236- 238 56! 20! 

Hkamti 240 239 55t 21,75 
F. Hkamti 240 241 56t 21 
1\1. South of Hukong v"-alley, 

Upper Chindwin 230 209 55 22 
l\I. Hka.mti, type 245 228 52 21 

Oallosciurus eryth1'aeU8 interll~edius (' aquila ') 

F. Dreyi, ~~ishmi 220 183 43 21 
l~'. Dreyi 212 176 48 20 
1\1. Dening, l\'Iishmi 225 225 51 22 
1.\1. Dening 210 207 50 21 
1\1. Dening 245 217 50 20 
1\1. Dening 220 227 51 20 
l\f. Dening 234 234 50 23 
1\1. Dening 225 239 50 20! 
1\1. Dening 225 230 50 21 
F. Dening 217 231 50 20 
1\1. Lohit Valley, Sadiya 207 205 48 20 
~I. Lohit Valley 205 210 45 21 
F. Dibong River, Sadiya, 

type 230 210 45 20 

Oall08ciurus eryth1'aeus bhuta,nensis, only the type, unmeasured, avail-
able for examination. 

Oall08ciurus eryth1'aeus subsp. ?, probably inte1')nediu8 

1\1:. Nam Tamai, N. Burma 210 190 50 21 
1\I. Nanl Tarnai 190 180 50 19 

Nam Tamai Valley 222 187 49 21 
1\1. 10 miles east of Hkamti 

Plain 220 170 49 20 

The Ila~als are usually narro,ver posteriorly thall anteriorly, 
and are not specially enlarged; the frontals appear longer 
than the llasals, and are wide, normally over one .. third of the 
occipitonasallel1gth. The anterior and posterior margins of 
the frontals on their junction "itll the pariet.als behind and 
the back of the nasals and prelnaxillae in front tend to be 
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11early straight, with slight individual variation in shape. 
Postorbital process al,vays ,veIl developed each side; from 
the back of the postorbital process, the parietaIs are ridged, 
but only ,veakly so as a rule. These ridges run backwards 
to the lambdoid region, and sometimes may approach--each 
other, but very rarely are joined in the present group. They 
are almost joined in a skull of O. caniceps hastilis, Hastings 
Island; and this seems to be the nearest approach to a short 
sagittal ridge out of over one hundred and eighty Indian 
skulls. With very rare individual exceptions the .palate of 
the eryth1·aeus group of Gallosciu1"US, including those· species 
Listed above and now under consideration, is less than half 
the occipitonasal length. The palatal foramina are short, 
and situated far in front of the toothro,vs. The pterygoid 
fossae are quite well marked and not unusually shallo,v. 
The bullae are of medium size and inflation, and not peculiar 
in form. Zygoma normal in formation, the jugal extending 
upwards to the lachrymal as usual; zygomatic plate quite 
,veIl tilted upwards. The coronoid process of the mandible 
is well developed. 

TEXT-FIG. 8. Oallo8ciurus erythraeU8 erythrogaster (Blyth). A, lateral 
view of the skull; B, lower jaw of the same. Specimen from 
Syndai, Jaint.ia Hills (X 3). 

Dental ckaracters.-Upper incisors reddish, of Dledium 
width or rather narrow, and usually not grooved. Five 
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upper cheekteeth, the pattern essentially normal Sciurinc, 
that is to say, P. 3 much smaller than the remaining four 
teeth; each of these with one long inner cusp, from ,vhich 
four ridges extend outwards, the anterior and posterior ones 
forming the anterior and posterior margins of the teeth 
respectively; M. 3 lacking the third (or second main) ridge. 
Lo,ver molars basinshaped, a cusp at each corner, the antero
internal one the highest. M. 3 tending to be dominant, and 
traces of extra complexities sometimes traceable, especial1y 
in ,vorn teeth. The premolar usually the smallest tooth. 

Oranial measurements.-As in Table 13, below. 

TABLE l3.-0ranial measuren~ent8 oj tlte Indian races of 
Callosci urus erythraeus 

• fLl 0...-4 ~ 

~03 <l) Ul 03 

.~ :l ~ r; 1:1 ~ 
03 • .-4 

g ~ 'Q3 
Ul 0 '£ ~ ~ 

0 Pol ~ 0 

Oallosciurus eryth1'aeus eryth1'aeU8 

F. 20.11.] .32 56·6 26·5 17·1 20·7 16·5 
Tura, Garo Hills, Assam 

1\1. 20.11.1.30 56·0 26·8 16·8 20·5 16·7 
Tura 

1\1. 21.7.8.36 56·4 27·6 16·6 21·0 17·2 
Rajapara, Sout.h Kamrup 

1\1. 21.7.8.38 57·4 27·5 17·0 20·0 17·2 
Rajapara 

1\1. 21.7.8.37 55·4 26·1 16·5 20·9 
Rajapara 

F. 21.7.8.40 57·] 27·1 17·0 20·0 17·0 
Rajapara 

F. 21.7.8.41 55·5 26·9 16·6 20·1 16·4 
Rajapara 

F 21.1.6.50 57·3 27·6 17·8 20·4 17·5 
Jaintia Hills (' 'wellsi ') 

l\L 21.1.6.49 56·6 17·8 21·5 17·0 
Shangpung, Jaintia Hills ('wellsi') 

The type of 'wellsi had the occipitonasal about 56·1 mm. 

Oallosciurus e1yth1'aeus e1ytll1'ogaster 

nI. 21.1.6.51 55·9 26·1 17·8 18-9 16·6 
Syndai, Jaintia Hills, Assam 

1\L 21.1.6.52 . 56-1 26·4 17·6 20·2 16-8 
Syndai, Jaintia Hills 

F. 21.1.6.53 . 56·4 26·2 17·2 20'1 16·8 
SyndAi, Jaintia Hills 
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TABLE 13.-Grania·l1neasurenwnts oj the Indian races of 
Callosoiurus erythraeus (coned.) 

I 

0 ..... 00 -.~ = Q) .; ~ 
s:l.UJ ..... ....., 

~ ..... ~ d ~ • .-4 gs:: -c rJ2 0 ,.Q 
~ ~ '-4 '-4 
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GaUoBciuru8 erythra~s e,·ythrogaster ('11agaru:n~ ') 

F. 15.5.5.64 54·8 26·6 16·0 19·8 16·8 
Tamanthe, Burma 

:r.1. 15.5.5.65 54·2 26·3 17·0 19·4 16·8 
Haingyan, Manipur 

F. 16.3.26.20 55·1 26·6 16'S 19·2 16·5 
Chin Hills, Burma 

1\[. 16.3.26.21 54·2 26·8 16·2 20·2 17·0 
Chin Hills 

F. 16.3.26.22 58·6 25·6 15·2 18·5 16·1 
Chin Hills 

1\1. 20.6.7.16 54:·1 26·3 16·6 19·4 16·7 
Mikir Hills, Assam 

1\1. 21.8.2.21 . 52·3 25·1 15·1 18·1 16·1 
Mokokchung, Naga Hills, Assam 

The type of nagarum, from Sadiya, Assam, has t,he occipitonasal 
about 54·2 rom. 

Oallosciurua erythraeU8 crotaliu8 

1\1. 15.5.5.67 54:·5 25·7 16·7 20-0 16·8 
South of Hukong Valley, Hkamti, Burma 

1\1. 15.5.5.68 54·8 25·7 16·3 19·5 16·5 
Hkamti 

F. 15.5.5.71 55·7 26·6 17·4 19'4 17·0 
Hkamti 

F. 15.5.5.74 55·4 26·4 17·7 20-1 16·7 
Hkamt.i 

F. 15.5.5.76 55·0 26·2 17·2 20·2 16·3 
S. of Hukong ·V·alley 

F. 15.5.5.77 55·5 26·4 17·5 19·5 16·9 
Hkamti 

The type, from Hkamti, has the occipitonasal 54 mm. 

OaZlosciurus erythraeU8 intermedius (' aquilo ') 

M. 20.6.7.18 51-2 24'8 16·0 17'S 15·6 
Sadiya., Assam 
20.6.7.20 53·S 26-1 16·5 lS·9 16·5 
Sadiya 

1\1. 21.12.5.22 54·5 24·8 17·0 19·0 16·S 
Dening, ~Iishmi 

Jrl. 21.12.5.23 51·6 24'5 16·1 17·2 16·1 
Dening 

M. 21.12.5.24 54·0 25-7 16·3 19·8 16'S 
Dening 

16·9 ~f. 21.12.5.25 53·3 25·0 15·9 lS-7 
Dening 



120 ELLERMAN: FAUNA OF INDIA: MAMMALIA 

l\1. 

1\;1. 

F. 

F. 

F. 

F. 

IV!. 

M. 

l\L 

M. 

F. 

TABLE 13.-C-ranial1neasu1'ements oj the Indian 'races of 
Callosciurus erythraeus (contd.) 

I 

Er-4 rn .-
..... to CD 00 ~ 

.ec~ 1e 'd -+J 
C 

g~ r; rn 0 co c..c 
0 Pof Z ~ 

CallosciutU8 eryth'l'aeu8 inte1"'rned~U8 (' aquilo ') (concId.) 

21.12.5.27 54·2 25·4 16·7 19·2 
Dening 
21.12.5.28 53·1 25·8 16·6 20·0 
Dening 
21.12.5.30 53·5 25'0 15·9 20·0 
lVCishmi Hills 
21.12.5.31 53·8 26·1 17·3 19·2 
Dening, Mishmi 
21.12.5.53 52·2 25·2 16·3 19·6 
Tiki, Mishmi 
2] .12.5.32 54·2 26·4 16·8 19·2 
Dening 
32.11.1.72 . 54·4 25'7 16·4 19·0 
Nam Tarnai, Nort,h Burma 
32.11.1.75 54·6 25·8 15·7 19·8 
Nam '.ramai 
~2.11.1.76 54-0 26·2 16·5 19·0 
NamTamai 
32.11.1.80 54'0 25'7 15·9 18·9 
East Hkamti Plain 
32.11.1.81 54·4 26·1 16·1 18·8 
East Hkamti Plain 

~ 

:e 
0 

16·4 

16·3 

16·4 

15·9 

15·9 

16'1 

16·3 

16'7 

16·5 

17·0 

16·8 

The type of 'aquilo' has the occipitonasal length about 55·8 rom. 
Skulls for' bonhotei' from Szechuan (which also seems to be a synonym) 
have the occipitonasal length 53'1-53·5 mm" t,he pa.late 25·6 nlm .. 
(two skulls), the orbit about 16·5 mm. 

Callosciurus erythraeus kinnea'l'i 

M. 15.5.5.81 53·7 25·4 16·9 19·2 15·6 
Tatkon, Bw'rna 

F. 15.5.5.83 55·1 26·5 18·0 19·3 16·3 
Near Kindat., Burma 

F. 15.5.5.84 54·4 26'0 17·4 19·9 15·8 
Tatkon 

~r. 16.3.26.24 55·8 27·1 17·6 19·5 16·6 
I{indat 

The type has the occipitonasal about· 56 mm. 

'Oallosciu'rUs erythraeu.s gordoni 

F. 8.6.20.6 50·5 2.3,9 14·5 17-4 15·1 
Watau, Bhamo 

F. 8.6.20.8 51·8 24'5 15·3 18·3 15-7 
Watau, Bha.mo 

M. 8.6.20.5 51·4 24'0 15·7 17·0 14'7 
vVatau, Bhamo 
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TABLE 13.-(!·ranial 'nleaSU1'e1nents of the Indian 1'aces of 
CuUosciurn'; erythraeus (concld.) 

• 
£P-4 
.,.. c:} G) rn 
~CI.l ~ -.... as ce ~ 

g = P-4 
~ rz 

0 p.., 

Oallo8ciuru8 erythraeU8 rubeculu8: proba.bly 
synonym of O. e. hyperythru 8 

1\1. 10.10.16.1 51·4 25·0 16·1 
Tenasserim 

Oal108ciurU8 erythra~us at'rodorsalis 

F. 14.7.8.25 51·2 24·1 15·8 
Zammi R., 100 miles S. of lVloulmein, Burma 

1\f. 88.2.6.6 49·0 23·5 14·7 
Moulmein 

fIl -~ 
~ 

~ 
0 
'-c 
~ 

18·7 

19·1 

18·6 

121 

~ 
'.-4 

r£ 
0 

15·6 

15·7 

15·4 

Numerous other skulls have been measured from Siam, but most 
of our Indian material is broken. The occipitonasal length varies 
between 48 and 55·4 mm. in Siamese material. 

Dimensions of the -species Callosciurus erythraeus, including 
all races, in British Museum material.-The occipitonasal 
length varies bet,veen 47·2 and 57·3 mm. The head and body 
bet,veen 178 and 290 mm. The tail bet,veen 120 and 275 
mm. The hindfoot 38-58 mm. 

A note on the 'races of Callosciurus erythraeus 

The classification of this and other species was first put 
into some semblance of order in a most useful paper by 
Robinson and Kloss (1918) in which they gave a nominal 
list of all Oriental Sciuridae. There are, in India, as far 
as kno,vn to me, seven types -of erythraeu8 squirre! which 
at least may be roughly defined; "at140dorsalis, a type with 
a mid-dorsal black patch or stripe on the back normally 
present, was given specific rank by Robinson and Kloss. 
Osgood (1932) seemed to lean towards the opinion that 
it was a representative of e1°ythraeus, and I am fairly certain 
that this variable form of squirrel represents the species 
in Burma east of the Irr~waddy and in Siam. Ap~rt from 
this, the remainder are ,vithout doubt closely related, and, 
as I have tried to sho,v in the key, consist of, roughly 
speaking, a red-tailed form, for 'v:hich the name is erythraeu8 
of Pallas; a white-tailed form (kinneari) , a black-tailed 
form (or tail with a long bl~ck tuft) for which I think the 
name e1"ythrogaster should be used; and three 'nondescript
tailed forms' Of these, one, gordon1:, is fairly constantly 
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smaller than the other two. Many Chinese races COlllC very 
near gordoni, and also the Tenasserim-Malay States races 
are hardly separable from it. Of those with larger skull, 
one, containing castaneoventris (Hainan, the first name), 
crota,lius of India and hendeei of Indo-China (,vhich is very 
close to or = crotaliu,s) seems at least definable compared 
,vith another for which intermedius seems the first name 
('aquilo' is the same). Many of these forms occur in local
ities close to each other, but I do not know of any cases-,vhere 
their ranges really overlap, so all may I think fairly safely 
be regarded as subspecies. 

Three early names must be considered in this classification. 
Most uncertain of these is g1'iseopectus, Blyth, 1847 This 
,vas based on a captivity specimen, of unknown locality, and 
I suggest that the form may be considered unidentifiable. 
I have, on the other hand, not seen any literature stating ho,v 
gordoni (1871) can be distinguished from it, and it may be 
that the name should stand instead of g01'doni. Anderson in 
describing g01'doni stated that it was near griseopectus, and 
I could not find anything in his description stating how the 
t,vo were to be distinguished. Bonhote in a paper in 1901 
retained both names, separating them on an unsatisfac
tory character. Robinson and Kloss (1918) do not agree that 
griseopectus = gordoni, and quote specimens from Foochow, 
and Amoy, China for griseopectus; but the form is not re
garded as a valid race in Glover Allen's list in his work on the 
manlmals of China and Mongolia, 1940. The character usually 
quoted for gordoni and griseopectus is the dark mid-ventral 
line on the underparts. It seems, however, that this character 
is not constant in other races, and therefore is perhaps not 
one on which racial distinctions should be based, t.hough it 
appears constant and well marked enough in gOrdoni. 

The next name to be considered is hyperyth14us, Blyth, 
which dates from 1855. This came from Tenasserim. Blan
ford regarded it as a synonym of atrodorsalis, 'a rufo'Qs variety 
,vithout either black dorsal patch or white whiskers), and so 
apparently did Wroughton. Robinson and Kloss (1918) 
stated 'We are conviriced t,hat this subspecies which has 
generally been referred to a non-black backed form of O. 
atrod014salis comes in ,vith etythra.eus and O. castaneoventris 
and has nothing to do with atrodorsalis. It is with difficulty 
separated from rubeculus and youngi principally by its deeper 
coloured belly, smaller size and absence of any trace of median 
ventral streak' The type is in the Indian Museum, Calcutta. 
It came from some part of Tenasserim; according to Blyth 
(1863, J Asia-t. Soc. Beng., 31, 1, 334) 'Hills bordering the 
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valley of Sitang l' It. is quoted by this author as having' ruddy 
colouring on the face' (cf. my notes in the external characters 
for rubeculus) and, although I have not seen any specimens 
and I do not know its cranial measurements, there seem 
strong reasons for believing that this name should stand 
for the Tenasserim gordoni-like eryth1·aeus subspecies instead 
of rubeculus, which dates from 1903. The description suggests 
a race of C. e1yth1·aeus, but not at1·odo1·salis. 

The third name which has been mostly overlooked and 
"rhich "ill certainly be required for one of the Assam or 
Burmese races is Sciu1·us intermedius of Anderson, 1879. It 
is described as like gordoni, but darker above, with the mid
ventral line sometimes absent, and the tail wants the subapical 
black band, but its extremity is washed with orange or 
yellow. Robinson and Kloss t.hought that c1·otaliu8 was a 
synonym of intermedius; but I am more inclined to think 
that the Assamese aquilo = bonhotei should really be called 
inte1·mediu8. The type-locality for intermedius, if I under
stand Robinson and Kloss's paper rightly, should be taken as 
Dikrang Valley, Assam. Other specimens were quoted from 
the Duffia Hills, Assam, and Abor Hills (Sirpo Valley and 
Kobo). 'The form may be recognized by the absence of a 
grizzled median line on the belly, and by having no black 
tip to the tail which has the terminal hairs broadly banded 
,vith yellowish buff' according to those authors. The type 
is apparently in the Indian Museum. O. e. 'aquilo' was not 
described in the days of Robinson and Kloss's revision; but 
both their statement and Anderson's seem to me to represent 
the squirrel named aquilo rather than crotalius, so .1 provi
sionally use the name inte1"medius for this. 

(i) Callosciurus erythraeus erythraeus (Pallas) 
1779. Sciu'fUS erythraeus Pallas, Nov. Spec. Quad. GUT. Ord., 377. 
1921. Oa.llosciurus erythraeus weUsi Wrought on, J. Bombay nat. 

Rist. Soc., 27, 775. (Shangpung, Jaintia Hills, Assam.) 

Type-locality.-Not certainly known, but it may be assumed 
that it was some part of Assam. 

Range.-Specimens examined from ASSAlVI: Tura and 
Duragiri in Garo Hills; Khasi Hills; Kulsi and Rajapara in 
South Kamrup. Khonshnong and Shangpung in Ja.intia 
Hills (' wellsi '). 

This race is remarkable on account of its red or reddish tail, 
or has the tail with a long red terminal tuft, ,vith or ,vithout 
a ,vhite tip. 



124 ELLERMAN: FAUNA OF INDIA: MAMMALIA 

(ii) Callosciurus erythraeus atrodorsa.Iis (Gray) 

The Black-backed Squirrel 

] 842. SCiU1'US atrodorsalis Gray, Ann. JJfag. nat. Hi8t., 10, 263. 

Type-locality.-' Bhutan' (error), substitute Moulmein. 
Range.-Specilnens examined from TENASSERIM: Hankaryit, 

Lampea, 100 miles south of Moulmein, Shan Mepale (Amherst 
district), Thoungyeh, Taok Plateau. Attaran River; Mywadu 
River; Maitho (Thoungyeen River). One authentic sltin 
from Dilkoosha, Cachar, but it is an old skin and I am 
inclined to doubt this locality. Siam: 20 miles ,vest of 
Kampenpet, and south of it; Meping, Metaw Forest, above 
Paknampo, Raheng, 210 nliles north of Bangkok. 28-53 miles 
east of Umpang; Dooweeklo; Muangpai. 

This form is almost always distinguishable from all others 
by its black mid-dorsal stripe or band, which occasionally 
becomes obsolete individually, as noted at considerable 
length above when dealing with the skins. Skull averages 
smaller than the typical race. 

(iii) Callosciurus erythraeus erythrogaster (Blyth)* 
1842. Sciurus erythroga~ter Blyth, J. Asiat. Soc. Beng., 11, 970. 
1867. Macroxus punctatissimus Gray, Ann. Mag .. nat. Hist., 10, 

283. (Cachar, Assam.) 
1916. Gallosciurus etythraeus 'flagaru'J}" Thomas and 'Vroughton, 

J. Bombay nat. Hist. Soc., 24, 2, 228. (Sadiya, Assam.) 

Type-locality.-Manipur . 
Range.-Specimens examined from Dilkoosha, Cachar 

{'punctatissimus'}; Syndai, in Jaintia Hills, ASSAM: MANI
FUR: Aim ole , and Nooribazar; for 'nagarum', ASSAM: 
Mikir Hills; Lanting, Cachar; Mokokchung, Powai, and 10 
miles east of Kaluna in Naga HiUs, also no exact locality. 
BURMA: 50-65 miles west of Kindat; Haingyan; Kindat 
and Tamanthe, west of Chindwin. Annam: Phu-qui. 

This race is distinguished by its black tail, or by its very 
long black terminal tuft in the tail. I thin1{ it probable 
that 'punctatissimus' is based on uncommon unusually dark 
specimens, and that 'naga1'um' is based on slightly lighter 
specimens of one race, for which eryth1·oga.ster is the first name. 

* For ecological and other notes on specimens from central 
Manipur, also see Roonwal, M. L., 1949, Trans. nation. Inst. Sci. 
India, Calcutta, 3 (2), pp. 84-85; a.nd 1950, Rec. Indian Mus., Delhi, 
47 (1), p, I8.-EDITOR. 
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(iv) Callosciurus erythraeus gordoni (Anderson) 
?1847. SciurU8 griseopectu8 Blyth, J. Asiut. Soc. Beng., 16, 873. 

Locality unknown. 
1871. SciurU8 gordoni Anderson, P'1·oc. zool. Soc. Lond., 140. 

'llype-localitiJ.-Bhamo, Upper Burnla. 
Range.-Specimens examined from BURMA: Watau, Bhamo. 

MISHMI, Aini. Sadiya in North Assan1 (a skin, possibly 
'vrongly identified). Yunnan: North of Bhamo; Sch,veli .. 
Salween divide; Ma-chiang-kai, Tengueh. Sch,,"eli Valley. 

Possibly griseopectu8 might be the first name for this form, 
but its locality is unknown, and it ,vas based on a captivity 
specimen. Bonhote's characters, 1901, do not convince me 
that it differs from gordoni, and other literature with which 
I am acquainted does not compare them. This race is the 
first name so far as I know for a host of smallish so-called 
subspecies of erythrae1.ls, many of them extralimital, which 
differ from the typical race, e1·ythrogaster, and their immediate 
allies, in having the skull smaller on average. Colour some
,vhat nondescript, and with no very striking peculiarities; 
normally a mid-ventral dar]{ line present. 

(v) Callosciurus erythraeus bhutanensis (Bonhote) 
1901. Sciurus erythraeus bhutanensis Bonhote, Ann. Mag. nat. 

Hist., 7, 161. 

Type-locality.-Bhutan. Specimens examined froln BHUTAN. 
As Robinson and Kloss state, this race is of somewhat 

doubtful value. I have seen the type and one duplicate 
skin. The face is reddish or light brownish, thereby differing 
from the majority, but ,vhether this is a good character or 
an individual or seasonal variation I do not kno,v. 

(vi) Callosciurus erythraeus hyperythrus (Blyth) 
1855. Sciuru8 hyperythrus Blyt.h, ,I. Asiat. Soc. Beng., 24, 474. 

(Tenasserim. ) 
1903. Sciurus ntbeculus Miller, Smithson. Misc. Goll., 45, 22. 

(Khow-si-dhow, Trang, Siamese Malaya.) (Other speci
lnens were quoted from Bokpyin and Snngei· balik, 
Tenasserim. ) 

Type-locality.-Region of Sittang Valley, Tenasseritll. 
One specimen examined from TENASSERIM: Sungei-balik. 

Cranially our specimen is slnall, like gordoni, although 
l\filler said his race ,,"as' la,rger than atrodol'sal1's' and gave the 
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greatest lellgth of the skull as 55 mm~ (Our specimeh is 
smaller than this). The skin has the reddish forehead of 
bhutanensis, thereby differing from gordoni. The tail appears 
lighter here than in bhutanensis, but material seen for both is 
quite inadequate. Robinson and Kloss give a few rather UI1-

satisfactory characters for distinguishing hyperythrus from 
1'ubeculus, but it seems to me most likely that. Blyth's name 
will stand for the Tenasserim race. Hyperythru8 ,vas stated 
to have' ruddy colouring on the face' 

( vii) Callosciurus erythraeus intermedius 
(Anderson) 

1879. SciUl'llS gordoni yare inte1'1nedia Anderson, Zool. and Anat. 
Res. Yunnan, 241. 

1911. Sciu)'us oostaneiventris (sic !) bonhotei Robinson and Wrough
ton, J. Fed. Malay States Mus., 4, 234. (Chinchiensan, 
Szechuan, China.) 

1921. Callosciurus castaneoventris aquilo Wroughton, J. Bonl,bay 
nat. Hist. Soc., 27, 601. (Dibong River, Sadiya, 600 ft., 
Assam.) 

'llype-locality .-Dikrang Valley, Assam. 
Range.-Specimens seen from MISHMI, Denulg, Dreyi, 

Lohit Valley, and Tiki; NORTH BURMA: Kachin, Nanl 
Tarnai, East Hkamti Plain, and Dibong River, Sadiya (for 
'aquilo'), and SZECHUA.N: Fishankwan, Ningyuenfu, Yell
chowfu, Yuchienhsien and Chinchenghsien for 'bonhote'i' 

The sl{ull averages larger than gordoni and the tail in this 
race is coloured like the back, ,vith little or no black in it. 

(viii) Callosciurus erythraeus crotalius 
Thomas and Wroughton 

1916. Oallosciul"us erythraeus crotalius Thomas and 'Vroughton, J. 
Bon~bay nat. Hisl. Soc., 24, 2, 229. 

Type-locality.--.Hkamti, on the Chindwin, ,vest banle 
Range.-Specimens exaluined from BURMA: Hkamti, and 

south of Hukong Valley. 
Like O. e. intermedius, but the tail averages darker, ,vith 

~ome clear black colouring in it, and of tell edged or tipped 
,vith ,vhite. (Rarely it is black terminally, when this form 
~econles not easily dist.inguished from e1'ytln'ogaster (' nagal'um'). 
It is yery similar to C. e. casta,neoventris G-rav froln Hainan 
but the skull seems to be larger on average. ~ 
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(ix) Callosciurus erythraeus kinneari 
Thomas and Wroughton 
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1916. Callo8ciu'l"us erythraeus kinnear'i ThOlnas and \Vroughton, J. 
Bombay nat. Hist. Soc., 24, 2, 229. 

Type-locality.-Tatkon, ,vest bank of Chindwin, BurIna. 
Range.-Specimens examined from BURMA: 40 miles ,vest 

of Kindat; Nanthalet and Tatkon, ,,"est of Chind,vin. 
Differs from allied races in, having the tail almost ,vhite 

for the greater part of its length, but with a dark tip. Skull 
larger than in gordoni and its allies. 

18. Callosciurus fiavimanus (Geoffroy) 

The Yellow-handed Squirrel. Including, as races, Phayre's 
Squirrel and Sladen's Squirrel 

1831. Sciuru8 jlavintanus I. Geoffroy, in Belanger, Voy. Indes 
Orient. Zool., 148. 

Type-locality.-Tourane, Anllam, Indo-China. 
Distribut-ion.-BURMA (but not ,vest of the Chind"rin River), 

a.nd Indo-China. 
Essentially like O. erythraeus, but occurring ,vith it, or in 

the same general neighbourhood in parts of Burma (east of 
the Irrawaddy) and in Indo-China, and differing from it in the 
fact that the feet and hands are white or red or sandy-yellow 
ill contrast to the limbs, and are lighter than the limbs. 
To this species I refer jlavimanus and its named races' from 
Indo-China, phayrei and blanfordi from East Burma, sladeni, 
ha1oingtoni and their llamed races or subspecies from the 
Chindwin-Irra,vaddy neighbourhood of Burma, griseimanus 
(Milne-Edwards, 1867), from south Indo-China, and karmandi 
Milne-Edwards, 1876, from Phu Quoc Island, Cambodia. 

Typical jlav'imanus and immediate allies has the skull on 
ayerage rather snlaller than sladeni and lacks the black tail-tip 
of phayrei. The form griseimanus is like the typical race but 
as a rule the feet are ,vhiter, the fage duller, and often the 
underparts are less red, but it is a race ,vhich is very variable 
individuall)T. The race harmandi seems to differ from allies 
in the colour of the underside of the tail. 

External characters.-Essentially as in O. erytltl'ae'Us. The 
tail as a rule in Indian races tends to be longer than the head 
and body. 

Colour.-O. f. l)hayreio-Back Inainly greyish bro,vn, the 
hair dark basally, then alternately ringed light and dark, 
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giving a speckled effect. Taillike the back above, but ,vitIl a 
short, clear black tip terminally, constantly present. Hands 
and feet much lighter than limbs, pale yellowish to ,vhitish. 
Lower parts pale orange to pale rufous, with a tendency for 
the throat to be lightest; on each side of the abdomen there 
is a dark or black flankstripe, which can be wide, but varies 
in development; it extends roughly from back of arm to front 
of leg. Underside of tail usually with a pale rufous l.ine 
running down the centre. 

O. f. blanfordi.-Is essentially similar in colour, but the 
dark fl~nkstripes are only poorly developed. Sometimes 
ho,vever phaytei may be similar in this character. 

Two specimens of blanforili, Nyapinium, \veighed 101 and 
101 oz. respectively. 

O. f. phayrei.--.Gokteik, weight 141 oz.; 1 lb.; Se-ell 
specimens weighed respectively 131 oz., 141 oz. ; II! oz.; IIi 
oz., and 13 oz. From Pyaunggaung, 151 oz., 131 oz. and 
121 oz. respectively. 

O. f. sladeni.-Dorsal coloration as usual speckled greelllsh 
greJr. Face and forehead bright ochraceous, but the ears as 
a rule dark. Hands and usually much of the arms the same 
bright colouring as the face. Tail coloured like the back 
basally, but ,vith a conspicuous reddish tip. Underparts red 
to reddish yellow. Underside of tail coloured as in upper 
side. The form 'midas' is essentially similar, but the colour 
of the belly appears deeper red (more as in typical flavimanu8 
or most of erythraeus 1°aces), and the 'ferruginous of muzzle 
not extending on to forehead, or on to cheeks below eyes' 
The feet are darker red. It is broadly very similar to sladeni, 
however, and not a very well known form. Bearing in mind 
the unusual number of supposed subspecies of what ,vas for
merly called O. sladeni in this comparatively narrow area 
,vhich lies bet,veell the Chindwin alld Irrawaddy Rivers, and 
bearing in mind the individual variation which is known to 
take place here in some of these so-called races, I am inclined 
to regard 'midas', as a synonym of sladeni. 

O. f. short1'idgei is also in general similar, but at least quite 
a good series of this fornl averages distinctly bro,vner dorsally 
than the typical race, and as a rule the face is less reddish. 
In t,vo specimens the face is scarcely paler than the head. 
Hands and feet usually pale yello,v, but in one specimen 
reddish. Tail bro,vnish, its end reddish or yello"risb. Under
surface llsua.1Iy pale, huffy, or sOlnetimes light red. I 
,,"ould ver~r luuch doubt ,vhether the for.nl described as 
'fryanus' fronl 50 miles south of the locality for sho1otridgei is 
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distinguishable from it. In this series there is some indi
vidual variation, from darker to lighter brown, above. One 
of the specimens has the middle of the back suffused with 
very light, almost golden brown. Possibly the feet tend to 
be slighter whiter, but there is individual variation in sl~ort
ridge-i in this character. The' golden brown' specimen just 
quoted practically matches 'careyi' ,vhich comes from the 
next collecting place to the south. This is a very light 
coloured type, back near golden brown in two specimens 
(reminiscent of the ,vinter dress of O. caniceps if not quite 
as intense as that). The tail is nearly white in one 
specimen of 'careyi', not so in the other t'vo; although it 
has a considerable ,vhite tuft in two out of three duplicates. 
On this account I am inclined to place it in haringtoni as a 
synonym, although it is to a degree intermediate between 
that and shortridge-i. The gradation from one so-called race 
to another so-called race as one goes south from Hkamti on 
the east of the Chind,vin in these squirrels is nearly complete . 

. Dark fiankstripes are present in t\VO specimens of 'ca1"eyi', 
absent in a third. -

O. f. haringtoni.-The ,vhole dorsal surface of the animal is 
as a' rule ,vhitis h, or buffy. One specimen from Moungkan 
is considerably darker than the others, and one or two ~kins 
have a light yello,v brown back, about as in 'careyi' There 
is very generally a black bar across the forearm and the 
ankle, ,vhich makes the hands and feet appear contrasted 
'''ith the limbs or part of the limbs in colour; the tail is mostly 
,vhite, and only rarely has yellowish mixed with the ,vhite . 
. Undersurface pale yellowish or ochraceous, ,vith or "rithout 
a clear black flankstripe running along each side, this stripe 
either present or absent in different specimens from the same 
locality taken at the same time. Underside of tail usually 
"'hite. 

O. f. millardi.-The back is dark, grizzled greyish, indis
tinguishable from that of sladeni. But the face, hands, feet 
and tail remain white, as in haringtoni. The underparts are 
pale, buffy. 

1\vospecimens of sladen'i, Kindat, weighed 13! oz. and 13! oz. 
respectively. Race millardi is noted as being 'very common' 
at Intha, 100 miles north of Kindat, Chind"in. A specimen 
of haringtonl:, Homalin, 'veighed 14 oz. Specimens of short
ridgei ,veigh 13i oz., 131 oz., 141 OZ., 13 oz., 151 oz., 13~i oz., 
13! oz., and 121 oz. , respectively. And of 'jryanus " 13~- oz., 
13i oz., and 91 oz., respectively. 

C. f. 1"ubex.-Threc speciInens of this arc ,vholly reddish 
(including hands, feet and tail) above ancllighter red belo"r. 

9 
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rrhe others are described as dark grizzled olive grey, washed 
on the back with rich ferruginous. One is intermediate, 
,vith a sort of reddish mid-dorsal area. In the detailed key 
above I have tried to give characters to distinguish the red 
phase of this from certain extralimital races of O. jinlaysoni, 
,vhich it resembles. The skull averages smaller than is 
usual in Indian races of O. flavimanus, more like that of 
typical flavimanus which differs from rubex, among other 
details, by lack of red in the tail. Weight of J"ubex, Yin, one 
skin, noted as 121 oz. 

On the sladeni group of subspecies, I quote (Huxley, 1942), 
'The differentiation of the squirrel Callosciu1·US sladeni along 
the Chindwin River is considered by Thomas and Wroughton, 
1916, to be into numerous subspecies; their o,vn data, 
ho,vever, make it probable that it is really into two colour
clines, separated by a tributary', and 'Thus, in the Burmese 
squirrels (Oallosciurus sladeni)-the northern series of forms, 
instead of being divided into four separate subspecies, O. s .. 
shortridgei, !1"yanu8, careyi and haringtoni, as is done by 
Thomas and Wrought on (on the basis of collections from six 
stations only, one of ,vhich yielded types intermediate be
t,veen t,vo of the "subspecies"!) should, pending further in
vestigation, be styled O. s. cl. shortridgei-haringtoni.' 

External measurements.-As in Table 14, below. 

TABLE 14.-External '1neasu1'elne'nt8 of the Indian race8 of 
Callosciurus flavimanus 

Head and Tail Hind- Ear body foot 

Callo8ciuru8 flavi1nan U8 phayrei 

F. Se-en, Shun States, Burma 242 258 53 21-Jr 
F Se-en 227 244 53 20i 
F. Se-en 229 248 52 20 
1\I. Se-en 245 255 50 21 
1\I. Se-en 245 250 53 
F Gokteik, Burma 250 268 55 24 
1\I. Gokteik 250 263 58 24 
F Gokteik 247 246 55 21! 
F Pyaunggaung, Burma 234 240 53 20! 

Pyaunggaung 235 253 53! 20! 
}' Pyaunggaung 236 245" 54 20} 
1\1. 40 miles north of Toungoo 211 247 51~- 20 
F. 40 miles north of Totmgoo 214 225 50! 20 
1\1. 20 miles north of Toungoo 225 235 51 19 
F 40 miles north of Tinmgoo 220 246 51! 20 

9B 
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TABLE 14.-External1neasurements of tlte Indian racts of 
Callosciurus fiavimanus (con-td.) 

Head and Tail Hind- Ear body foot 

Oallosciurus flavirnanus blanf01'di 

F. Nyapinium, east bank of 
Irrawaddy, Burma 207 226 49 20! 

F. Nyapinium 222 202 51 22 
1.1. Nyapinium 214 ? 48 21 
1\1. Nyapinium 207 235 51 21 
F. Madaya Forest, 40 miles 

north·east of Mandalay 
(not typical) 223 223 45 19 

Oallosciurus jlavi,nanus lw,ringtoni 

F. HomBlin, Burma 238 260 58 22 
1\1. Homalin 248 225 59 23 
F. HomBlin 241 246 56 22 
1\'1. HomBlin 241 268 59 22 
F. Homalin 234 259 59 22' 
F. Homalin 246 267 56! 21! 
}4'. }Ioungkan, Burma 248 58! 21! 
1\1. ~Ioungkan 241 248 5S' 23 
F. l\Ioungkan 252 286 59! 22 
F. l\Ioungkan 260 271 56 22 

The type of' solutus " unmeasured, from Homalin, examined. 

Oallosciurus ftavitnanus 'careyi' = haringtoni 

F. Tamanthe, Burma 231 261 56 21 
1\'1. Tamanthe 236 262 57 22 
F. Tamanthe 254 277 59 22! 
F. Tamanthe 247 277 59 23 
F. Tamanthe, type 254 224 56 23 

Oallosciurus flavinwnus rnillardi 

F. 100 miles north of Kindat, 
Bmma . 230 246 53 22 

F. 100 miles north of Kindat 231 269 56! 221 
1\1. Pyaungbyin, Burma, type 247 254 55 23 

Oallosciurus jlavinlanu8 rubex 

F. Yin, Burma 220 188 53! 19! 
1\1. Yin 215 213 53! 20i 
1\1. Yin 217 224 54 20 
~1. Yin 210 221 53 20! 
F. Yin 227 157 55 21 
F. Yin 218 219 531 20 
ll. Type 214 254 54 '>') --
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TABLE 14.-Exte1··naZ '1neaSUre1ne'nts of the Indian 1'aces of 
Callosciurus flavimanus (concld,) 

Heau and T '1 
body al 

Hind
foot 

Oallosciurus jlavi1nanus 'lnidas' = sladeni 

Ea.r 

~ 0 lueasured skins. Type from l\Iyitkyina district, and one duplicate, 

OallosciurU8 flavi1nanu8 sladeni 

F, Kindat 245 
)1. Kindat. 247 
F. Kindat. 234 
F, Kindat 224 
1\1. I{indat 239 
1\1. Kindat 228 
F. Kindat 239 
1\1. Kindat 244 
1\'1. Kindat 234 
F, Kindat 224 
1\'1. Kindat 228 
~1. 20 miles south-east of Kindat 232 
~I. Katha 216 

Shwebo dist.rict 207 
Katha, type of' kent'lnisi ' 250 

F, Uyu River, type of 
'barloni' 227 

243 
270 
239 
251 
236 
243 
246 
241 
261 
246 
238 
246 
238 
240 
230 

260 

56 
58! 
55! 
55 
57 
57 
57 
56-1 
1"'-
DD 
56 
56! 
51 
48 

? 
46 

51! 

Callosciu1'US jlavintanus sho1·tridgei 

l~'" Hkamti, Burma 
Hkamti 

F Hkamti 
F, Hkamti 
1\1, Hkamti 
1\1. Hkamt,i 
F. Hkamti 
F, Hkamti 
1\1. Hkamti 
1'1. Hkamti 
F Hkamti, type 

249 
240 
243 
232 
233 
229 
231 
240 
240 
245 
235 

285 
278 
283 
265 
258 
264 
275 
284 
222 
279 
262 

59 
59 
60 
56 
57 
56 
55 
57 
59 
59 
56! 

Oallo8ciurU8 jlaVil1lallUS 'fryanu8' = sho1'tridgei 

F I{auktalmg, Burma 
F Kauktaung 
F, l\Iinsin, Burma 
1'1. l\finsin 
31. ~finsin 

:\Iinsin, type 

216 
244 
244 
243 
240 
238 

268 
237 
284 
277 
280 
273 

57 
58 
59! 
60 
59! 
56 

21 
21-~ 
20·25 
20-1 
21·25 
20! 
21 
21! 
21·75 
21 
22 
21 
16 
14 
18 

21! 

22 
22·75 
22·25 
23 
22·25 
23 
23 
21 
22! 
23 

21 
21·25 
22} 
22-1 
23 
22~· 

Oran·ial and dental cl~aractel's.-As described above, under 
Ct. e1 tyth1 taeu8 (supra, p. 113). 

Cranial 'lneasurements.-As in Table 15, belo,,~. 
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TABLE lo.-0ranial measure1nents oj the Indian races oj 
Callosciurus fiavimanus 

• 0 UJ 

~ ..... -.& 00 cd 
.9t~ - .+oJ .+oJ 

~ = ~ .~ 

8~ - Ul 0 rO as Z ;.. ;.. 
0 ;:... ~ 0 

Oallosciuru8 jlaviman us pJw.yrei 
)1. 14.7.8.15 55·0 25·8 17·3 19·1 17·0 

Se-en, Burma 
:\1. 14.7.8.16 53·6 25·5 16·3 18·3 16·0 

Se-en 
F. 14.7.8.17 55·8 26·3 16·4 17·5 

Se-en 
F. 14.7.8.18 55·5 26·8 16·7 19·6 ] 6·9 

Se-en 
F. 14.7.8.19 54·5 25·9 16·9 19·6 16·7 

Se-en 
F. 14.7.8.20 59·6 29·2 18·5 19·7 ci1'ca 18·0 

Gokteik, Burma 
1\1. 14.7.8.21 56·5 27·2 16·8 21·2 17·7 

Gokteik 
F. 14.7.8.22 . circa 57·2 28·3 19·6 17·3 

Gokteik 
F. 14.7.8.23 56·6 27·1 17·3 19·0 16·5 

Pyaunggaung, Burma 
:\I. 14.7.8.24 54·2 26·2 17·0 18·2 16·5 

Se-en 
F. 14.7.8.57 56·8 27·5 17·7 19·8 16·4 

Pyaunggaung 
F. 14.7.8.58 54·4 26·8 16·8 19·4 16·7 

Pyaunggaung 
F. 14.7.19.142 55·4 26·6 18·0 ] 9·1 16·8 

Hsipaw, Burma 

Oallosciurus jlavirnanu8 blanjordi 
:\1. 14.7.19.142 52·1 16·0 17·8 15·5 

Nyapinium, east bank of Irrawaddy, Burma 
F. 14.7.19.147 51·0 24·3 15·1 17·7 15·8 

Nyapinium 
M. 14.7.19.143 51·1 23·7 14·7 17·4 15·6 

Nyapinium 
M. 14.7.19.144 54·1 25·8 16·0 17·5 16·4 

Nyapinium 
F. 14.7.19.145 51·4 24·8 15·5 17·5 16·0 

Nyapinium 
Callosciuru8 jlavirnanu8 '1'ubex 

1\1. 15.5.5.140 53·5 25·2 16·9 16·0 
Yin, Chindwin, Burma 

1\1. 15.5.5.143 52·6 24·9 15·6 18·7 16·4 
Yin 

F. 15.5.5.144 53·0 25·7 15·4 18·6 16·3 
Yin 

F. 15.5.5.147 52·3 24·3 15·3 18·7 16·0 
Yin 

The type has the occipitonasal length about 54 mm. 
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TABLE I5.-0ranial 'lneasurernents of the Indian races of 
Callosciurus flavimanus (contd.) 

• 
0..-. Ul 

.~ cO ~ Ul ca 
~Ul ~ r; .+J ..p 

• .-4 te 03 ~ ..... 
0= "; 

m 0 .-e 0 Z ~ 

0 ~ rxt 0 

C allosciu'1'Us flavirnanu8 sladen i 

:r.I. 15.5.5.86 58·1 27·5 17·9 20·8 16·7 
Chindwin, Burma 

M. 15.5.5.87 55·3 26-1 17-3 20·4 16·5 
Kindat 

:r.l. 15.5.5.88 56·0 26·5 17·6 20·4 16·6 
Kindat 

1\'1. 15.5.5.89 55·2 26·4 16·5 20·5 16·5 
I{indat, 

M. 15.5.5.91 55·8 25·8 17·1 19·7 16·5 
Kindat 

F. 15.5.5.92 56·3 27·2 16·8 20·2 16·9 
Kindat 

F. 15,5.5.94 56·1 26·4 17·3 20·3 16'7 
Kindat 

F. 15.5.5.97 54·3 25·3 16·0 19·4 16·4 
I{indat 

1\1. 15.5.5.97A 54·0 25·7 16'8 19·8 16·4 
Locality? 

Gallosciu'1'U8 jlavi1nanu8 sladeni (''1)tidas ') 

M. 11.7.31.1 . 57·6 26·6 18·0 20'S 17·3 
Myitkyina district, type 

Oallo8ciui-u8 ftavimanu8 shortridgei 

1\1. 15.5.5.98 55·3 25·8 16·7 21·5 17-0 
Hkamti, Burma 

M. 15.5.5.99 54-9 25·8 17·2 20·8 16·9 
Hkamti 

M. 15.5.5.100 56·6 27·0 17·2 16'4 
Hka.mti 

F. 15.5.5.102 55·8 26·3 16·8 19·8 17·2 
Hkamti 

F. 15.5.5.105 56·1 26·2 17·3 21·0 16·5 
Hkamti 

F. 15.5.5.107 55·5 25·8 16·8 19·1 16-9 
Hkamti 

F. 15.5.5.109 56·3 26·5 16·5 20·5 17·0 
Hkamti 

IVI. 15.5.5.109A 55·1 25·3 15·8 17·2 
Chindwin 

M. 15.5.5.101 55·3 26·8 16·7 20'5 16·6 
Hka.mti 

The type ha,s the occipitonasa.I about 55·6 nun, 
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TABLE l5.-Cranial '1neasure'lnents of the india'lt 1'aces of 
Callosciurus flavimanus (concld.) 

• r.n 0 -~- r.n ce 
'004 = 4) -Q.nn ce ~ 

'004 = ~ rn d 
g s= t; Z 0 

~ 

0 ~ ~ 

Oallosciurus jlavimanus short'ridgei ('!1'yanus') 
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...,:;> 
• .-4 

~ 
0 

1\[. 15.5.5.113 56·1 26·3 17·3 19·5 17·0 
Minsin, Burma 

F. 15.5.5.115 . 56·0 26·5 17·8 21·5 16·3 
Minsin 

F. 15.5.5.11S 55'4 26·3 16·8 19·5 16·7 
Minsin 

The type, from Kauktaung, has the occipitonasal about 55·7 mm. 

Callosciurus flavil1wnus 'Jnillardi 

F. 15.5.5.245 . 57·5 
North of Kindat., Burma 

F. 15.5.5.139A . 53·9 
Pyaungbyin, Chindwin 

27·6 

25·4 

18·2 

17·2 

The occipitonasal of the type is about 56'S mm. 

Callosciu1"US flavimanus haringtoni 

F. 15.5.5.124 56·5 27·0 17·5 
Moungkan, Burma 

F. 15.5.5.125 57·5 26·9 17·5 
Moungkan 

M. 15.5.5.128 56·8 27·6 15·6 
Homalin, Burma 

1\1. 15.5.5.129 55·5 26·5 17·9 
Homalin 

F. 15.5.5.131 55·4 26·4 17·3 
Homalin 

F. 15.5.5.135 55·4 25·6 16·6 
Homalin 

~.,. 15.5.5.126 55·0 25,4 15·6 
Moungkan 

21·8 

21·5 

21·3 

20·0 

20·5 

19·9 

OallosciurU8 flavinwnu8 harington i (' ca1'eyi ') 

F. 15.5.5.120 57·7 27·3 17·5 
Tamanthe, Burma 

F. 15.5.5.123 54·2 25·7 
Tamanthe 

F. 15.5.5.122 55·2 26·1 17·0 
Tamanthe 

}f. 16.3.26.19 56·7 16·4 
Tamanthe 

The type has the occipitonasal about 57·2 rom, 

20·6 

19·5 

20·6 

17·5 

16·3 

16·9 

16·9 

17·6 

16·8 

17·0 

16·6 

17·3 

17·1 

16·5 

16·7 

16·4 
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Dimensions of the species Callosciurus flavimanus in British 
Museum material, including all races.-The occipitonasal 
length varies in adult between 50·1 and 59·6 mm. The head 
and body bet\veen 186 and 280 mm. The tail bet"reen 140 
and 286 mm. The hindfoot 35-60 mm. 

]{ey to the faces.-

The Indian subspecies are keyed above (supra, p. 106) under 
the key to the races of the erythfaeus group. 

(i) Callosciurus ftavimanus phayrei (Blyth) 
1855, Sciurus phayrei Blyth, J. Asiat. Soc. Beng., 24, 472, 476. 

Type-locality.--Martaban, Burma (types in British Museum). 
Range.-Specimens examined from BURMA: East, north, 

alld north-east of Toungoo; Gokteik, Hsipaw, Pyaunggaung, 
Se-en in Shan States; Martaban; TENASSERIM: Pahpoor, 
Wimpong, Thaton. 

Anlong races of C. ftavimanus, this race is fairly easily 
distinguished by its clear sharp black tail-tip. It has usually 
a clear dark flankstripe each side, and the skull is large, the 
occipitonasallength normally over 54 mm. It appears to be 
the second name in the species. 

(ii) Callosciurus flavimanus blanfordi (Blyth) 
1862. Sciu'l·us blanfordii Blyt.h, J. Asiat. Soc. Beng., 31, 333. 

Type-locality.-Ava, Upper Burma. 
There is on the type skin of O. f. blanfordi a note "rhich 

read, 'G. C. Shortridge says there is no ground near Ava 
suitable for this squirrel and that the nearest could be Madaya 
Forest and Nyapinium off Kyauk N~raung, localities \vhere 
his specimen came from.' 

It is very close to phayrei, and might be the same as that. 
form. Material examined has the skull a little smaller, 
mostly less than 54 mm., and there is a tendency for the dark 
side stripes to be obsolete. Elsewhere, however, presence 
or absence of these lines may be an individual character. 

(iii) Callosciurus flavimanus sladeni (Anderson) 
1871. Sciurus sladeni Anderson, P,·OC. zool. Soc. Lond., 139. 
1908. Sciurus keuunisi Wrought on, Ann. Mag. nat. Hist., 2, 491. 

(Katha, Upper Irrawaddy, Burma.) 
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1914. SCiU1"US sladeni 1nidas Thomas, J. Bonlbay nat. H'ist. Soc., 
23, 2, 198. (l\'lyit.kyina, Upper Burma.) 

1914. Sciu'fU8 sladeni bartoni Thomas, J. B01nbay nat. Hist. Soc., 
23, 2, 199. (Uyu River, 50 miles east of Homalin, 
Upper Chindwin, Burma.) 

Type-l()cality.-Thigyain, Upper Burma. 
Range.-Specimens examined from BURMA: Kindat (east 

bank), 30 miles SE. of it, Katha, and Shwebo, also Uyu 
River. Myitkyina ('midas'). 

With no dark tail-tip, this race has a dark greyish back, the 
face, hands, feet and tail mainly some shade of light reddish 
(the tail may be coloured as the body basally, redder termi
nally). Skull large, occipitonasallength over 54 mm. usually 
more. ' kemmisi ' and 'bartoni' were placed in synonymy 
by Wroughton. The latter was based on an aberrant in
dividual "in which the muzzle and feet were lighter, 'warm 
buffy' instead of ferruginous. 

(iv) Callosciurus flavimanus haringtoni (Thomas) 
1905. Sciurus ha1'ingtoni Thomas, Ann. Mag. nat. Hist., 16, 314. 
1914. Sciurus haringtoni solutus Thomas, J. B01nbay nat. Hist. 

Soc., 23, 2, 199. (Homalin, Upper Chindwin, Burma.) 
1916. CaUo8ciu'rUs sladeni careyi Thomas and Wroughton, J. 

Bon'tbay nat. Hisi. Soc., 24, 2, 233. (Tamanthe, Upper 
Chindwin.) 

Type-locality.-Moungkan, east bank of Chindwin, Burma. 
Range.-Specimens seen from BURMA: Homalin, and 

Moungkan; Tamanthe ('ca1·eyi'). 
A pale race, the tail mainly white, and the whole body 

tending to become whitish or very pale above, pinker below. 
'careyi' tends to be intermediate between this and shortridgei 
and is slightly more light brown above as a rule. Its type
locality is 20 miles to the north of that of haringtoni. ' Solutus' 
,vas placed in synonymy by Thomas and Wrought on , based 
on individually variable characters. 

(v) Callosciurus flavimanus rubex (Thomas) 
1914. Sciu1'Us sladeni rubex Thomas, J. B01nbay nat. Hist. Soc., 

23, 2, 198. 

Type-locality.-Apparently Yin, and not 'Lonkin, Myitkyina 
district.' as has been quoted variously. 
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Range.-Specimens examined from BURMA: Yin, also a 
skin from Youngbintha, left bank of Irrawaddy. 

This is a form which occurs in two-colour phases, one of 
,vhich is nearly wholly light red, the other browner above, 
red belo\v. Tail reddish at end; hands and feet red. Occipi
tonasal length of skull 52·3-54 mm., therefore averaging 
smaller than allied races of the sladeni section. Differing 
from O. finlaysoni jerrugineus by its red feet, ,vhen in red 
phase, and from other races of jinlaysoni which antedate it as 
noted in the key to the races above. 

(vi) Callosciurus flavimanus shortridgei 
Thoma,s and Wroughton 

1916. Callosciu1"US sladeni shortridgei Thomas and Wrought on, 
J. Bombay nat. Hist. Soc., 24, 2, 232. 

1916. Callosciurus sladeni fryanus Thomas and Wrought on, J. 
Bombay nat. Hist. Soc., 24, 2, 232. (Minsin, Upper 
Chindwin, Burma .. ) 

Type-locality.-Hkamti, east bank, Upper Chindwin, Burma. 
Range.-Specimens seen from BURMA: Hkamti, and for 

'f'tyanus', Minsin and Kauktaung. 
Close to sladeni, but averaging browner on the back, and 

face most often less reddish. This seems to be the northern
most representative for the sladeni branch of races. Locali
ties for f1"yanus are 25-50 miles south of Hkamti, \vhich is 
26·5° N., 95·55° E. (the type-locality of shortridgei). There is 
little difference between the t\VO, and I imagine they are the 
same. 

(vii) Callosciurus flavimanus millardi 
Thomas and Wroughton 

1916. Callosciu1"US sladeni milla'rdi Thomas and Wroughton, J. 
Bombay nat. Hist. Soc., 24, 2, 234. 

Type-locality.-Pyaungbyin, 40 miles north of Kindat. 
Range.-Specimens seen from BURMA: Pyaungbyin, and 

100 miles north of Kindat. 
This has the white tail, hands and feet of haringtoni but 

the dark greyish back of sladeni, and appears a distinct 
form. 

I have not seen the form described as Oallosciutus sladeni 
vernayi by Carter (1942), from Tapa Hka, 26·9° N., 96·16° 
E., Northern Burma. From the description I \"ould say 
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it is probably a synonym of O. jlavimanus rubex, ,vhen not 
in the reddish colour phase. It is described as like fubex 
but lacking the rich ferruginous coloration, with the tail 
coloured like t.he body throughout its length, the forefeet and 
lower forelegs ferruginous. Some measurements ,vere head 
and body 235 mm., tail 258 mm., hindfoot 55 mm., greatest 
length skull 54·3 mm. The underparts are described as 
vinaceous rufous, lighter on chest and forelegs. 

(viii) Callosciurus flavimanus heinrichi 
Tate 

See Appendix. 

19. Callosciurus finlaysoni (Horsfield) 
1823. Sciurus jinlaysoni Horsfield, Zool. Res. Java., pt. 7 

(unpaginated). 

Type-loca.lity.-Koh Chang Island, off Siam. 
D'ist1·ibutl~on.--BURMA (east of the Irrawaddy), Siam, and 

Indo-China. 
This species, ,vhich occurs ,vith flavimanus and erytkraeU8, 

may be defined as with underparts black, ,vhite or red; if 
red, then the whole animal is usually· mainly reddish or red, 
except in the Siamese form, sinistralis (and its immediate 
allies), ,vhich occurs with a form of erytkraeus and is disting
uished by having the root of the tail whitish or pale. The 
typical race is whitish in colour, and has the skull smaller 
than the one (red) race occurring in Burma. Some forms of 
t.his species are known to change from whitish to reddish 
seasonally. 

External ckaracte1·s.-Essentially as in O. erythraeus. Tail 
usually a little longer than the head and body. Colour 
throughout deep red; the tail mostly red but usually with a 
"rhite terminal tuft; this is not, however, a constant 
character. Hands and feet black. Undersurface deep red, 
much like the back. Underside of tail tends to be darker red 
than the chest and belly. 

Notesjrom skin.-Mt. Poppa, 91 oz. 40 miles north ofPegu, 
'An arboreal squirrel': 65 miles north of Pegu; 'mammae 
t"\vo pairs'; 40 miles north of Pegu, 'mammae t,vo pairs' 
Mt. Poppa, weight III oz. and 101 oz. 

ExternaZ meMurements.---As in Table 16, below, 
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TABLE l6.-External 'Jneasure1nents Of Callosciurus 
nnlaysoni ferrugineus 

Head and Tail Hind- Ear 
body foot 

~r. Lawksawk, Shan 
States, Burma 247' 

F. Gokteik, 
Burma 251 

Near Toungoo 195 
25 miles north of 
Toungoo 211 

F. Mount Poppa 214 
Mount Poppa 220 

M. ]\Iount Poppa 211 
1\'1. 70 miles nort,h of 

Pegu 236 
F. 40 miles north of 

247 

240 
233 

225 
208 
214 
202 

51 22} 

461 ? 
49 17 

52! 21 
52 21l 
52 23! 
49 21 

55 22 

Pegu 232 

233 

248 
242 

54 20 1\1:ammae 2 pairs 
M. Pegu Y omas 199 50 20 
M. 40 miles north of 

Pegu . 225 52 20 
F. 65 miles north of 

Pegu 229 

219 

234 56 22 Mammae 2 pairs 

Cranial and dental characters.-As described above, under 
C. eryth1'aeus (sup?'a, pp. 113-118). 

Cranial measurements.-As in Table 17, belo'v. 

TABLE 1 7 .-Cranial measuren~ents of Callosciurus 
flnlaysoni ferrugineus in India 

~I. 6.4.5.6 25·8 16·3 
Rangoon, Burma 

m 
"; 
~ 

~ 
o 
;.. 
~ 

20·1 

1\1. 7.7.20.10 51·5 24·9 15·8 Cet. 17·8 
Rangoon. Rather young 

15·8 

7.7.20.11 55·1 26·5 17·4 18·8 15·9 npprox. 
Rangoon 

l\tI. 14.7.19.108 51·3 24·6 ca. 16·0 19·4 15·1 
1\lount Poppa., Burma 

F. 14.7.19.109 53·2 25·7 16·6 20·3 15·7 
MountPoppa 

F 14.7.19.110 52·6 25·4 15·8 19·9 15·6 
MountPoppa 

lVL 17.4.24.12 53·6 26·4 16·4 19·2 15·8 
Dainguku, north of Pegu, Burma 

1\'1. 17.4.24.13 54·7 26·5 16·8 20·5 16·3 
Zamayi R . ., nort.h of Pegu 

F. 17.4.24.15 55·3 26·4 16·4 20·0 16·3 
North of Pegu 

F. 14.7.19.112 56·8 ca. 27·9 17·5 ca. 17·0 
Gokteik, Burma 
7.7.20.13 52·7 25·3 15·5 19·3 16·0 
Rangoon 
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Some dime'nsions of Callosciurus :6nlaysoni, including all 
1°aces in Brit-ish Museum.-The occipitonasal length varies 
bet\veen 44·6 and 57 0 1 mm. The head and body bet\veen 
166 and 251 mm. 

The Indian race (ferrugineus) is the second form to be 
named in the species. 

(i) Callosci.urus finlaysoni ferrugineus (F. Cuvier) 
1829. Sciurus ferrugineus F. Cuvier, Hist. nat. MCl1nrn., 3, pI. 238. 
1830. Sciurus keraudtenii Reynaud in Lesson, Cent. Zool., 11, 

pl. 1. 

1'ype-locality.-Pegu, Burma. 
Range.-Specimens examined from BURMA : North, north. 

"rest and north-east of Toungoo; Mount Poppa; Pegu Y omas ; 
Rangoon; Dainguka, north of Pegu; 20-70 miles north of 
Pegu; Gokteik and Lawksawk in Shan States. 

A red squirrel, \vith blackish hands and feet. This charac
ter seems to distinguish it from most of the allied red 
squirrel subspecies from Indo-China and Siam. 

20. Callosciurus caniceps (Gray) 

The Golden-backed Squirrel 
1842. Sciuru.'J caniceps Gray, Ann. Mag. nat. Hist., 10, 263. 

Distribution.-As here understood, Malay States and small 
adjacent islands on the west side, Siam, TENASSERIM and 
adjacent small islands, BURMA, SIKKIM and Formosa. 

Essentially like C. erythraeus, but occurring ,vith that 
species throughout the greater part of its range, and always 
distinguished by its duller coloured underparts, ,vhich are 
either nearly in colour like the back, or duller. If any red 
appears on the ventral surface it normally appears only -as 
flankstripes on either side of a wide greenish or greyish mid
ventral region. As thus defined the species contains those 
forms currently referred to it (as listed, for instance, by 
Chasen, 1940) and a few outlying forms such as crumpi 
from Sikkim, follett-i from Koh Phai off Siam, thai'loanensis 
from Formosa and shanicus from Burma. Occasionally 
in extralimital races, the frontals of the skull are relatively 
narro,v, and approximate only to about a third of the 
occipitonasal length. But these races Inay be distinguished 
from Ca.llosci·urus pygel'yth1'us, ,vhich shares this character, 
by their average larger skull size. The present species in 
a general \vay seems to llle to represent pyge1Aythrus, and 
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is present where the latter is absent many times, side by 
side ,vith el'yth'raeus (or one of its offshoot species). The 
second name in the species, concolor, is extralimital, but 
seems to be one of the races which has narrow frontals as a 
general rule, thereby differing from the races ,vith which are 
no,v under review. The Formosan form would appear to be 
distinguishable from most of the other races by details of 
the colour of its tail. It is not well known. O. f. folletti is 
a rather snlall form, with the skull a little smaller as a rule 
even than the Burmese race shanicus, and its colour is paler 
throughout than in shanicus, and with a whitish tail. 

External characters of Callosciuru~ caniceps.-The tail is a 
little longer than head and body in the typical race, a little 
shorter as a general rule in other Indian races. The essential 
characters are as described above for O. e1,yth1"aeus. 

Oolour.-O. c. caniceps.-Winter skins: the back is orange 
or golden reddish, but the head, arms and legs remain grey. 
One skin has only the hinder part of the back orange, and in 
summer skins sometimes the orange colouring is suggested, 
though not dominant. Summer skins: Greyish or brownish, 
the hairs dark basally, alternateJy ringed yellow and black. 
Head usually greyish. Tail greyish (hairs alternately banded 
black and white), ,vith sharp and well contrasted short black 
tip. Hands and feet lightish grey or whitish. Underparts 
grey, lighter or darker, but dull; sometimes with an indistinct 
dark midventral line; summer skins without Hankstripes. 
Winter skins may have part of the orange brown of the back 
appearing like stripes on the flanks. 

O. c. epomophorus, davisoni, and Mergui Island forms. 
---.Above possibly tending to be slightly darker than caniceps 
(Summe1· pelage), but as usual there is much individual 
variation in this character; the hands and feet are dark 
greyish, as a general rule darker than summer skins of cani. 
ceps; tail about as in the allied race, and with a similar black 
tip. Belly dull greyish or brownish; not much lighter often 
than the back; typical epomophoru8 has a reddish brown 
patch on the neck just below the ear, and on each side, a 
flankstripe of varying width of the same colour (sometimes 
these t,vo lines nearly meet in the inguinal region). These 
dark reddish brown patches are as a general rule well marked 
in the Mergui Island forms. O. c. davisoni appears ,vith 
fe,v exceptions to be lighter, yellower, than epomophoru8, 
and the flankpatches are as a general rule not ,veIl marked, 
or lnay become almost absent. Mergui Island skins tend to 
be sonle,vhat intermediate bet,veen the t,vo types, and ,,·ill 
be discussed further belo,Y. 
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Weight 15 oz. ('domelicus', Kisseraing Island). 
C. c. c1'umpi.-This form, which is not well known, seems to 

belong here rather than ,vith C. erythraeus on account of 
its dull belly_ It has the nose reddish brown, which will 
distinguish it from those races dealt with above; upper 
parts grizzled black and yellow, the hairs dark basally, 
alternately ringed black and deep yellow, the general effect 
rather dark; nose rather' sharply contrasted reddish brown. 
Hands and feet dark. Underparts coloured nearly like the 
back, but ,vith a faint reddy-brown tinge suggested on the 
abdomen, particularly on either side of the mid-line. Tail 
"ith a considerable black tuft terminally, mixed yellow and 
black basally. 

C. c. shanicus.-This was described as a race of at1'odo1"salis, 
'similar to atrodorsal.is but without the red un.derside, and 
practically without the black patch on the back', i.e. similar 
to at1"odorsalis but lacking the only two characters on which 
t.hat race can be based when compared with other species 
and races. It is in some ,vays intermediate between the 
atrodorsalis and caniceps types, but belongs here on the 
colour of the belly. Colour above varies from brownish to 
greyish, with or without a very slight black mid-dorsal line, 
"rhich in t,vo skins (Pyaunggaung and Kalaw) is moderately 
,,~ell marked. Tail mixed yellowish and blackish with or 
,vithout a slight black tuft. Underparts brown or greyish 
like the back, essentially normal dull 'caniceps-type' with 
one exception in nineteen skins; this is from Gokteik, and 
has a yello,v throat and two dull red bands down either 
side of the underparts, like some specimens of atrodo14salis. 
To this race I refer Nos. 85.8.1.198, Doonsa, near Moulmein, 
85.8.1.195, Tavoy district, Tenasserim, 85.8.1.196, Tavoy 
district, and a few specimens from Siam. In this form the 
nose sometimes tends to be lighter brown than the back, 
but it is not a constant character. 

Specimens of shanicus from Gokteik weighed 10 oz. and 
81 oz., and from Pyaunggaung, 91 oz. and 81 oz. 

Kala,v: 'Shot on a willow tree by stream' Three speci .. 
mens of crumpi from Sedonchen weighed 11 oz., II! oz., and 
13 oz. The last is noted as having four mammae. 

To distinguish the summer dress of O. c. caniceps from 
O. c. davisoni and its allies is not always easy. Bonhote 
(1901) separated them by saying that caniceps (summer) has 
the neck the same colour as the back, ,vhereas in davisoni 
there is a patch of colour on the neck. Wroughton in his 
SUlnluary gave 'feet pale' for can-iceps, 'feet dark.' for davi
sonl~. I am inclined to distinguish them by the usual presence 
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of flanks tripes in davisoni, etc., ,vhich are usually absent in 
the summer dress of the typical race. 

Bonhote when describing davisoni said it was like epom
ophorus (Bonhote, 1901, from Junk Seylon Island) but ,vith 
the rufous patch on the neck yellowish, and the lateral lines 
(i.e., flankpatches) hardly visible. The next forms to be 
nalned appear to be sullivanus and domelicus from the Mergui 
Islands (other races named by Miller from these Islands are 
not represented in London). These are only compared ,vith 
davisoni. The former is like it but smaller and darker. 
That it is a little smaller as judged by the skull is true; that 
it is darker in any ,yay from individual specimens of davisoni 
I cannot see. Miller gave the' greatest length' of the skull as 
55 Inm. (but this would be a little larger than my occipito
nasal measurement in all probability). S. c. domelicus ,vas 
like sullivanu8 but slightly darker throughout, and the reddish 
lateral areas spread over ,vhole ventral surface; none of our 
specimens has the reddish lateral areas spread actually over 
the whole belly, but the tendency for these lateral areas to 
encroach on the belly and nearly meet is merely characteristic 
of epomoph-orus, with which domelicu8 it seems was not 
compared. In their rufous neckpatches also, our specimens 
of domelicu8 are very close to epomophorus. Thomas later 
described two other races of this type from Mergui Islands. 

O. c. tabaudius is supposed to be a dark insular form of 
epomophoru8, the foreback tending towards rufous. Colour 
essentially as davisoni but darker throughout. But I have 
specimens for davisoni from Tenasserim, and including some 
\vhich Thomas referred to that race from King Island, ,vhich 
are just as dark as tabaud'ius. Finally, hast-ilis ('The Hastings 
Island squirrel differs, on the average, by its more uniformly 
greyish coloratioll from all the other forms in the Archipelago, 
,vith the exception of alt-insularis ,vhich is even more strongly 
grey'). The difference between the fe\v specimens of' hast-i. 
lis' and the remainder seems to me to be negligible. Thomas 
goes on to say, 'In referring the various Mergui squirrels 
(notably bentincanu8, domelicus, sullivanu8, lucas and mat
thaeus) to the different forms described, I would not be taken 
as endorsing their validity as subspecies, for it appears to 
me that their variability and degree of intergradation are 
sufficiently great to render it sonle\\That doubtful ho,v far they 
are likely to be recognized by future ,vriters, ,vhen the subject 
is revised ,vith still more materiaL' Earlier in the same paper, 
he states, 'It is exceedingly difficult to come to any satis
factory conclusions, as in most cases the differences are at 
the best only average ones of slight shades of colour not 
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absolutely constant on the respective islands, and still less 
so on the mainland.' The question of this matter really is, 
must one fake characters because it is supposed that the 
squirrels of each small island must of necessity be a different 
subspecies 1 I can see not the slightest reason to do so. 

I provisionally retain sullivanus, based on a squirrel like 
epomophorus but with the neckpatches paler, less vividly 
reddish or bro,vnish. The skull averages, in both sullivanus 
for which we have topotypical material from Sullivan Island 
and epomophorus from Trang and Junk Seylon Island, 
smaller than in dav'isoni and a host of closely allied named 
races, including the other Mergui material. Our specimens 
labelled 'domelicus' are not from the type-locality, and I 
propose to regard them as davisoni. On account of the size 
of their skulls, I regard our specimens from Malcolm Island as 
8ullivanus. 

External measurements.-As in Table 18, below. 

F. 
~I. 
)1. 

TABLE 1S.-External measurements oj the Indian 'races of 
Callosci urns caniceps 

Head and Tail Hind- Ear 
body foot 

OaUosciurus caniceps caniceps 

Lampea, Tenasserim 200 227 55 22 
A.mherst district 226 232 52 20 
Shan 1\Iepale, Amherst 232 244 53 21 

Other skins from Thoungyeen district, ~Ioulmein, Tavoy, Hankaryit. 
etc. Tenasserim, and numerous localities in Siam. 

Call08Ciu1'US caniceps davisoni 

F. Bankason, Tenasserim 234 225 54 20 
l\I. Bankason 249 227 53 21 
~1. Bankason 233 227 52 21 
~1. Bankason 235 220 53 21 
F. Bankason 220 224 52 19! 
:\1. Bankason 244 208 53 21 

Bankason 242 223 53! 20 
F. Bankason 246 233 54! 21 
:\1. Bankason 237 217 52-! 20 
~1. Bankason 245 230 54 20 
1\1. Bankason 233 226 54 21 
::\1. l\Iergui district 225 231 47 20 
1\1. llergui district 235 225 50 21 
~I. ~Iergui district 222 200 43 20 
F. ~Iergui district 215 215 45 20 
1\1. llergui district 220 222 47 20 
F. lIergui district 234 235 45 20 

!\Iergui district 242 215 4S 20 
10 
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TABLE 18.-Exte1'nal '1neaSUrelnents of the Indian races of 
Callosciurus caniceps (contd.) 

Head and Tail Hind- Ear body foot 

Call08ciurus caniceps davisoni (concld.) 

P. Tenasserim town 230 227 52 22 
1\1. Victoria Point, Tenasserim 226 180 48 20 
~'. I{ing Island, Mergui Archi-

pelago 226 230 46 20 
1\1. King Island 220 224 46 20 
l\tI. I{ing Island 243 185 46 20 
1\1. I{ing Island 218 222 46 20 
M. King Island 227 216 46 20 

The following ,vere identified by Thomas as d01nelicus. 

1\1. I{isseraing Island, Mergui 
Archipelago 240 210 48 23 

F. Kisseraing Island 240 210 48 23 
F. Kisseraing Island 223- 225 46 22 
1\1. Kisseraing Isla.nd 233 220 45 19 

Oallosciurus caniceps davisolli (' hast'ilis ') 

1\1. Hal:)tings Island, Mergui 
Archipelago 245 210 49 23 

F. Hastings Island 232 206 47 20 
Hastings Island, type 235 197 47 21 

Oallosciurus caniceps davisoni (' tabaudius ') 

F. Tavoy Island, l\fergui 
Archipelago 229 206 46 19 

F. Tavoy Island, type 242 215 50 20 

Oallosciurus caniceps sulli'vanus 

l\I. Sullivan Island, 1\Iergui 
Archipelago 240 200 46 17 

Sullivan Island 226 190 47 20 
~Ialcolm Island, Mergui 

... t\rchipelago 222 220 47 19 
1\1. l\Ialcolm Island 220 230 47 19 

The last t,vo were identified as 'dolnelicus', but seem to belong here. 

(}allosciul'ltS caniceps cru'lnpi 

11\ Sedonchen, Sikkim 213 223 

~'. Sedonchen 
1\1. Sedonchen 
l\I. Sedonchen, type 

Ion 

210 
202 
205 

198 
200 
193 

51 20 
mammae 4 

50 19 
48 22 
49 20 
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TABLE lS.-ExternaZ '1neasurements oj the Indian race8 of 
Callosciurus caniceps (contd.) 

Head and T'1 Hind- Ear 
body al foot 

Callosciurus caniceps shanicus 
Gokteik, Shan States, 

Burma 214 196 50 20 
Gokteik 20S 209 49 20 
l\longha, Shan States lS3 177 ? 21 

1\1. Pyaunggaung, Burma 20S ISO 4S 20 
1\1. Pyaunggaung 207 194 4S1 19 
M. Pyaunggaung 212 197 4S 21 
~". Pyaunggaung 218 202 49 20 
1\1. Gokteik, type 20S 183 48 22 

Other skins from Hsipaw and }\IIaymyo. 
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Oranial and dental characters.-Essentially as described 
above, under O. erythraeus (supra, pp. 113-118). 

Oranial measurements.-As in Table 19, below. 
TABLE 19.-Cranial 'lneasurement8 of the Indian races of 

Callosciurus caniceps 
I rJl 0 -.~ .-I Q,') rJJ. '" 0..'" -+oJ - .+oJ 

• ...c rJJ. '" 
«S § C ~ - rJJ. 

cs= ~ Z ~ 0 ~ 

Callosciuru8 caniceps shanicus 

....-
• ...c 

r€ 
0 

}i~. 12.11.8.2 47-7 22·5 14·3 14·7 14·7 
l\Iaymyo, Burma. Rather young 

~I. 14.7.S.26 50·0 23·6 15·0 17·2 15·8 
Pyaunggaung, Burma 

~I. 14.7.S.27 49·9 23·5 15·5 17·3 15·6 
Pyaunggaung 

F. 14.7.8.29 51·0 24·5 15·2 16·5 15·5 
Pyaunggaung 

}4~. 14.7.S.30 51·1 24·1 16·0 17·4 15·6 
Gokteik 

:\1. 14.7.9.114 49·2 23·1 15·3 17~S 15·3 
Kalalv, Burma 

F. 14.7.19.115 . 51·7 23·4 15·5 16·S 15·5 
North-east of Hsipaw, Burma 

~'\ 8.10.20.1 49·5 22·3 13·6 17·1 15·4 
Mongha, Nort,h Shan States, Burma. Rat,her young 

The type has the occipitonasal 50·6 mm., the frontaIs 18·3 mm. 

Callo8ciurus caniceps crumpi 
~1. 15.9.1.102 52·5 24·7 16·0 18·7 16·0 

Sedonchen, Sikkim 
F. 15.9.1.104 53·4 25·5 16·5 19·0 16·3 

Sedonchen 
F. 15.9.l.105 52·4 25·5 14·7 19·1 16·1 

Sedonchen 
The type has the occipitonasal 52·1 mm. approximately. 
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TABLE 19.-0ranial ?nea8Urenu~nt8 of the Indian races of 
Callosciurus caniceps (contd.) 

Oall08ciurus caniceps caniceps 

F. 22.4.13.13 54·8 25·2 17·0 19·7 16·9 
Near Thoungyen, Lower Burma 

F. 22.4.13.14 56·2 26·2 16·1 20·4 16·6' 
Lampea, Tenasserim 

The rest of our Indian material is Inostly broken, but I have measured 
many skulls from Siam. These vary between about 52 mm. and 
57·7 mm. in occipitonasal length. 

Oall08ciu'rU8 caniceps 8ulli'vanu8 

l'L 23.4.10.4 52·3 25,·2 16·2 19·0 16·0 
Sullivan Island, J.\IIergui Archipelago 

1\1. 23.4.10.9 52·8 25·3 15·8 19_'1 16·3 
Malcolm Island, Mergui Archipelago. Old 

1\1. 23.4.10.10 53·3 25·3 15·3 19·0 16·0 
~Ialcolm Island 

The above lVlalcolm Island specimens ,,~ere identified as donzeUcu8. 

Call08ciurus caniceps davisoni 

l\L 14.12.8.124 55·4 26'5 17·4 18·7 16·4 
Tenasserim town 

1\1. 14.12.8.125 56·6 26'6 18·0 18·6 16'7 
Bankason, Tenasserim 

~I. 14.12.8.126 55·2 26·3 17·2 18·3 16·5 
Ba.nkason 

~1. 14.12.8.127 56·7 26·8 17·0 20·7 17·0 
Bankason 

I?~ 14.12.8.128 55·0 25·7 17·3 18·9 16·4 
Bankason 

1\1. 14.12.8.129 57·1 27·2 17·0 18·9 16·8 
Bankason 

1\1. 14.12.8.130 55·6 26·6 17·4 19·1 17·3 
Bankason 

1\1. 14.12.8.131 57·6 27·3 18·3 19·0 17·7 
Bankason 

F. 14.12.8.134 55'1 25·2 16·8 20'1 16·9 
Bankason 

F. 23.4.10.26 56·7 27·2 17·5 20·2 17·0 

F. 
I{ing Island, l\Iorgui Archipelago 
14.12.8.133 57·8 26·6 18·2 20·1 li·4 
Bankason 

1\1. 23.4.10.23 56·4 25·8 17·1 20·3 17·0 
I{ing Island 
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TABLE 19.-0ranialtneasuretnents of the Ind'ian ,'aces of 
Callosciurus caniceps (concld.) 

• rn 0 ,..... 
.~ ..... G) .; d· 
c..oa ~ d ·cs ~ ~ ~ 0 
t,)~ ;.. 
0 ~ Z ~ 
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..p ..... 
..0 
~ 

0 

CallosciuTUS ca'niceps dOl1~elicus (perhaps not d0111elicus of Miller) 

)1. 23.4.10.11 56·5 27·1 16·6 20·5 17·2 
Kisseraing Island, Mergui Archipelago 

)1. 23.4.10.12 56·0 26·4 15·1 19·4 16·1 
Kisseraing Island 

F. 23.4.10.13 55·8 26'5 16·5 19·6 16·4 
Kisseraing Island 

F. 23.4.10.14 57·6 27·1 17·3 19·7 ] 7·2 
Kisseraing Island 

Oallosciurus caniceps ' tabaud~us' (= davison i) 

)f. 23.4.10.1 57·0 27·7 16·5 20·5 17·6 
Tavoy Island, Mergui Archipelago 

F 23.4.10.2 56·8 27·8 17·5 21·6 17·0 
Tavoy Island 

Oallosciurus ca.niceps' hastilis' ( = davisoni) 

F. 23.4.10.7 55·8 26·8 17·4 19'5 16·5 
Hastings Island, Mergui Archipelago 

M. 23.4.10.6 . 56·0 25·7 16·8 19·6 16·9 
Hastings Island, type 

Dimen,sions of the species Callosciurus c.1niceps in British 
Museum material.-The occipitonasal length varies between 
44·5 and 58·1 mm., the head and body bet,veen 150 and 
262 mm. ; the tail between 139 and 277 mm. The hindfoot 
between 36 and 56 mm. 

Key to the Ind·ian races of this species.-Is given above, 
under the general key to the erythraeus group of species 
(supra, p. 104). 

(i) Callosciurus caniceps caniceps (Gray) 
1842. Sciunt8 caniceps Gray, Ann. Mag. nat. Hist.,.10, 26~. 
1847. Sci'U'fU8 chrysonotU8 Blyth, J. Asiat. Soc. Beng., 16, 873. 

(Amherst., Tenasserim.) 
1911. Sciu'fU8 eponwphorus ftull'tinalis Wroughton and Robinson, 

J. Fed. ~fa.lay States Mus., 4, 233. (Meping R.apids, 
Siam.) 

Type-locality.-' Bhutan , (error), substitute North 
Tenasserim. 

Range.-Specimens examined from TENASSERIM: AIpherst, 
Hankaryit, Lampea, Moulmein, Tavoy, Thoungyeh. SIAM: 
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115 miles north of Bangkok; Metaw Forest; north of Raheng ; 
Krabin; west of Kampenpet; Nan; Nakonsawan; Meping 
River; above Paknampo; Sawanloki; 28 miles east of Urn 
Pang. 

(Sclu1'uS concolor of Blyth, 1855, \vhich Blanford placed in 
synonymy, is no,v regarded as a valid subspecies, from the 
Malay Peninsula.) 

This race is golden brown dorsally in winter coloration, and 
seems to be the only race known to change colour so markedly 
in seasons. In summer pelage, it is usually distinguishable 
fronl the next by its paler feet, and its lack of flankstripes 
and cheekpatches, or by one or any of these characters. 
Occipitonasallength about 52-57 mm. 

(ii) Callosciurus caniceps davisoni (Bonhote) 
1901. Sciuru8 epomophoru8 davisoni Bonhote, Ann. Mag. nat. 

Hist., 7, 273. 
1922. Callosciurus epomopho'l"Us tabaudius Thomas, J. Bombay 

nat. Hist. Soc., 28, 4, 1067. (Tavoy Island, Mergui 
Archipelago. ) 

1923. Gallosciurus epomophorus hastilis Thomas, J. BO'Inbay nat. 
Hist. Soc., 29, 2, 377. (Hastings Island, Mergui Archi
pelago.) 

To this form I also refer our specimens \vhich were identi
fied as SCiUfUS domelicus Miller, 1903, Smiths. misc. Coll., 45, 
18 (Domel Island, Mergui Archipelago), except those from 
Malcolm Island. 

Type-locality.-Bankason, Tenasserim. 
Range.-Specimens examined from TENASSERIM: Bankason, 

Victoria Point, Mergui district, Tenasserim town. King 
Island, Mergui Archipelago, and Kisseraing Island (' domel
icus'): Tavoy Island ('tabaudius'): Hastings Island ('has
tilis'); SIAM: Klong San, Manoli, Namchah, Mewong River, 
Paknampo, Memoh, and Tasaw. 

C. c. davison'i is never golden brown in colour; the feet are 
usually darker than in the typical race; usually patches on 
the cheeks and flankpatches on the sides are at least traceable. 
The occipitonasal length of the skull exceeds 55 mm. in our 
material. 

(iii) Callosciurus caniceps sullivanus (Miller) 
1903. SCiU'1"U8 sullivanus Miller, Smiths. 'Inisc. Goll., 45, 17. 

Type-locality.-Sullivan Island, Mergui Archipelago. 
Range.-Specimens Seel} from MERGUI ARCHIPELAGO: 

Sullivan Island arid Malcolm Island. 
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It is like davison'i, but the occipitonasal length of the skull 
does not reach 54 mm. in our material. 

(iv) Callosciurus caniceps crumpi Wroughton 
1916. Oalwsciur'Us crurnpi "rroughton, J. Bonzbay 11at. H1.·st. Soc., 

24, 425. 

Type-locality.-Sedonchen, Sikkinl, 6,500 ft. 
Range.-Specimens examined from SI!p{IM: Sedonchen. 
This race may be distinguished from the others by its 

reddish bro,v"n nose, and the reddish bro,vn tinge of the 
underparts, ,vhich are, ho,vever, too dark and dull for this 
form to be regarded as an eryth1'aeus race in my opinion. 
There are no fiankpatches. The tail is' dark terminally, as 
is usual in canl~ceps. The skull has the occipitonasallength 
over 52 mm. 

(v) Callosciurus caniceps shanicus (Ryley) 
1914. Sciurus atrodorsalis shanicu8 Ryley, J, Bouzbay nat. Hist. 

Soc., 22, 663. 

Type-locality.-Gokteik, Shan States, Burma. 
Range.-Specimens examined from BURMA: Gokteik, 

Hsipa,v, Kala,v, Mongha, Maymyo, Pyaunggaung; TENAS
SERIM, Tavoy district. Similar specimens from SIAM, Sai 
Yoke, Mekongson, and SW Siam, no exact locality. 

A smaller form than those above, the occipitonasallength of 
the skull is 51 mm. at highest, usually less. With or without 
a slight dark line or stripe on the back; belly dull, essentially 
as c.a,niceps in all specimens except one available. 

A note on the supposed races of this species inhabiting various 
islands of the Mergui A1'chipelago 

Miller, 1903, described about eight representative races 
(as species!) of C. caniceps from various islands in the Mergui 
Archipelago, none of ,vhich is in the London collection. Some 
brief notes taken from his descriptions are as below: 

1. Sciurus bent'incanu,s Miller, 1903, Smith$. misc. Goll., 
45, 19, from Bentinck Island, Mergui Archipelago. 
'External appearance essentially as in S. davisoni, but 
size somewhat greater and skull with larger, more in .. 
flated audital bullae.' Head and body 235 mm., tail 
230 mm., hindfoot 57 mm. Greatest length of skull 
58 mm, Zygomatic bre~dth 33 mm t 
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2. Sciurus matthaeus Miller, 1903, Smiths. misc. Coll., 45, 
19, from St. Matthew Island, Mergui Archipelago. 'Like 
bentincanus but not as large and with reddish areas on 
neck and sides less strongly marked. The bullae are as 
large as those of davisoni.' Head and body 220 mm., 
tail 225 mm., hindfoot 53 mm. Skull, greatest length 
54 Dlm. Zygomatic breadth 31 mm. 

3. Sciu1'uslucas Miller, 1903, Smiths. misc. Coll., 45, 20. 
St. Luke Island, Mergui Archipelago. 'Like mattkaeus, 
bu t ground colour of upperparts and tail strongly suffused 
\vith fulvous.' Head and body 220 mm., tail 210 rom. 
Hindfoot 54 mm. Skull, greatest length 54 mm. Zygo
matic breadth 31 mm. 

4. Sciu1'us casens-is Miller, 1903, Smiths. misc. Goll., 45, 
20. From Chance Island, Mergui Archipelago. 'Like 
S. davisoni but size larger and colour, particularly that 
of the tail, paler, and reddish areas of neck and sides 
brighter and more strongly contrasted with the surround
ing parts. Skull closely resembles that of davisoni, but 
is slightly larger. Rostrum broader, and audital bullae 
more inflated anteriorly.' Head and body 250 mm. Tail 
215 mm. Hindfoot 52 mm. Skull, greatest length 57 rom. 
Zygomatic breadth 33 mm. 

5. Sciurus altinsular-is Mill~r, 1903, Smiths. misc. Goll., 
45,21. From High Island, Mergui Archipelago. 'General 
appearance as in casensis but size smaller. General 
colour paler, upper surface of tail not lighter than back, 
and ferruginous markings replaced by ochraceous buff. 
Skull resembles casensis but is smaller.' Head and body 
230 mm. Tail 207 mm. Hindfoot 50 mm. Skull, greatest 
length 54·6 mm. Zygomatic breadth 31 mm. 

Whether all or any of these ,viII be valid I am not in a 
position to say, as I have not seen them. Thomas seems to 
have thought that altinsularis ~ras a valid 'very grey' race. 
r do not believe that every island in this region must have a 
special race named because it is an island, and other material 
from Mergui Islands (sullivanu8 excepted) I have mostly 
synonymized with davisoni. For the form domelicus (Miller, 
1903, Smiths. misc. Coll., 45, 18, Domel Island), Miller stated 
it ,vas like sullivanl1s but colours throughout slightly darker, 
the reddish lateral areas spreading over whole ventral surface 
and the black tip of the tail longer; skull with narrower and 
more elongate rostrum. Head and body 210 mm., tail 210 mm., 
hindfoot 51 mm. Greatest length of skull 54 mm., zygomatic 
breadth 31 mm. For 8ullivanus, described in the same paper, 
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'like davi-soni but smaller and darker', skull smaller and less 
elongate than in davisoni, Miller gave the measurements head 
and body 285 mm., tail 205 mm., foot 51 mm. Skull, greatest 
It'ngth 55 mm., zygomatic breadth 33 rom. 

21. Callosciurus quinquestriatus (Anderson) 
Anderson's Squirrel 

187l. SciUrUB quinquestriatus Anderson, Proc. zool. Soc. Lond., 142. 

Distl'ibution.-BuRMA and Yunnan; mainly it appears to 
be confined to localities ,vhich are near the Yunnan-Burma 
border. 

This rather rare squirrel is easily distinguished from all 
others by the colour of its underparts, which are longitudi
nally banded with alternate stripes coloured black and ,vhite; 
typically three dark stripes, two white bands. I have not 
seen this formatioIl: elsewhere in the genus, although of 
course it recalls forms like O. e1,ythraeus gordoni which have 
the belly banded alternately dark and red. 

External characters.-As described above for O. e1'ythtaeU8, 
I have no note on the mammary formula, nor on the propor
tionate tail length of the Indian specimens. Blanford gave 
head and body 9! inches, tail ,vithout hair 9 inches. Colour 
above brownish speckled as usual. Tail mostly the same colour 
as the back, with tendency for an indistinct black terminal 
tuft. Hands and feet dark. Colour of underparts most 
unusual; throat coloured as in the head; behind which the 
underparts are white, with a sharp dark brown mid-ventral 
stripe, and two dark stripes parallel with this on either side of 
the white, so that there are three dark and two white stripes 
running dO"1Jl the belly. Thighs white in two specimens, not 
so in others. Tail below coloured about as above: I doubt 
,vhether the form named 'imarius' by Thomas is based on 
anything more than individual characters. In the series for 
the typical race which I have examined there is much varia
tion in the extent of the dark lower markings, some having 
the white bands comparatively wide, and some having them 
appearing only as two narrowish lines. 'Imarius' is supposed 
to be a darkened local race 'differing in the greater. extent 
and intensity of the dark lower markings and especially of 
the lateral ventral lines' Anthony (1941), however, 
recognizes two races of this species in North Burma, the 
typical race, which he quotes as being taken from the road 
l)etween Nomoyoung and Seniku, 'much warmer in color, 
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a bright chestnut, than the next', and O. q. beebi J. Allen 
(1911), which he says came from the Burma-Yunnan frontier; 
for this form he quotes 22 specimens from eleven localities, 
and he makes '~~matius' a synonym of it. I have never seen 
beeb1~. 

External measurements.-I have only one Ineasured skin for 
this species, a typ~ of a Chinese form, O. quinquest'l°iatus 
sylvester, which measured head and body 240 mm., tail 160 
mm., hindfoot 40 mm., ear 15 mm. from Schweli-Sal"reen 
divide, Yunnan. Other skins for the typical race, and 
"imarius', or 'beebi', from Sima, Myitkyina; Teinzo, north .. 
east of Bhamo, Suikin, Bhamo, and ,vest flank Mt. Ima,v 
Bum (type of'imarius'): Hindfoot 50-51 mm. Thomas gives 
255 mm. head and body, 230 mm. tail, 49 mm. hindfoot for 
the type of imarius. 

O'l"anial and dental chatacte1"s.-Essentially as described 
a hove for O. erythtaeu8. 

Oran1:al measurements.-

Oallosciurus quinquest'riatus quinquestruttus 

• rn 0 
~r;; <1> rn 

~ p..al .+) r; ..p 
.~ c:6 ~ .~ 

8 = .......-4 rn ,.Q 

~ Z ri: ~ 

0 0 

8.6.20.4 52·8 25·7 16·7 18·2 15·7 
Bhamo, East Burma 

~I. 88.12.1.62 52·2 24·7 15·4 17'5 15·5 
North-east of Bhamo 

M. 20.8.7.6 52·5 25·5 16·1 16·4 
Mount Imaw Bum (type of'i1J~arius') 

Dimensions of· Callosciurus quinquestriatus in British 
Museum material.-The occipitonasal length varies bet,veen 
52·2 and 52·8 mm. The hindfoot 40-51 mm. Only one 
fully measured skin, the type of sylveste1·, from Yunnan, has 
the head and body 240 mm., the tail 160 mm. 

(i) Callosciurus quinquestriatus quinquestriatus 
(Anderson) 

187). Sciurus quinquestriatus Anderson, Proc. zool. Soc. Land., 142. 
1926. Oallosciu'I"us qui-nquestriatus imariu8 Thomas, Ann. Mag. 

nat. Hist., 17, 640. (Western flank of l\It. Imaw Bum, 
Kachin, 7,000 ft-., northern Burma.) 

Type-locality.-Ponsee, Kakhyen Hills, Yunnan-Burma 
border. 
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Range.-Specimens examined fronl BURMA: Bhamo, Suikin, 
near Bhamo; Teinzo, north of Bhamo; Sima, Myitkyina; 
Mt. Imaw Bum. 

As noted above, Anthony makes the last a synonym of 
beebi (SC1·U1~U8 beebei J. Allen (1911)), probably from Burma
Yunnan frontier, and retains this form as a valid race. 

22. Callosciurus pygerythrus (Geoffroy) 

The Irra'\vaddy Squirrel 

1831. Sciuru8 pygerythru8 I. Geoffroy, in Belanger, Voy Inde 
Orient. Zool., 145. 

Dist·ribution.-As here understood, NEPAL, ASSAM, BURMA, 
Indo-Ch~na. Possibly south-east China also. 

This species I define as with the occipitonasallength of the 
skull most often under 50 mm., or in some races approximating 
to 50 mm., combined with the fact that the frontals (= least 
interorbital width) are relatively narro,v, often rather under a 
third of the occipitonasallength, or approximating to a third; 
rarely more and then only individually. As thus outlined 
it contains several Indian forms all of which were referred to 
, Tomeutes' by Thomas on the structure of the baculum; 
im1~tator from Indo-China, and I think it possible that the 
form styani Thomas, from Chekiang and Anhwei in south
east China may have to be transferred here. At least in 
India this seems to be the westernmost species of the genus 
as far as distribution is concerned. Blanford, Wrought on, 
and most authors regard the Nepalese and Assamese species, 
lokroides, as a distinct species, and Thomas and Wroughton 
even split this into a number of 'species' which are barely 
or not retainable even as races. There seems to me to be 
no reason, however, for treating lokroides as a distinct species. 

External cha1·acters.-Essentially as described above under 
O. erytkraeu8, as far as hands, feet, and tail are concerned. 
The baculum is said to differ, but is probably not known in 
some races, and C. flavimanu8 phayrei is said to be similar to 
this species in that structure. Mammae 4. Tail most often 
slightly shorter than head and body, but not so in stevensi 
and individually variable elsewhere. 

Oowur.-C. p. pyge"ytk,'U8.-Above speckled olive brownish 
to gre)rish. Hands and feet rather variable, but often the 
digits or the feet in part are yellow like the underparts. 
Tail above coloured like the back, except at the end, where 
there is a well marked black tip, which is short. The tail 
hairs alternately banded whitish and black. Face coloured 
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like the back. Underparts very light reddish or buff; the 
throat can be pale; there is slight individual variation, two 
skins tending to be more grey below, but as a rule the reddish 
tint predominates. Most of the skins for the typical race 
lack hip-patches, but some specimens from Tamabin have 
yello,vish or whitish ones present. 

Ct. p. janetta.---1Is similar but the han~ and feet are 
paler, ,vhite or buffy, and the underparts are lighter, 
being usually pale, white or buffy. Some specimens 
from Mandalay tend to be somewhat intermediate between 
the two races. A white or buffy hip-patch present. The 
Mandalay specimens agree with janetta in the light hands 
and feet-. Often there is a pale or whitish line running 
down the centre of the tail. Back either grey or grey 
suffused ,vith buffy, as pointed out by' Thomas in the 
original -description. 

O. p. lokl·oides.-This differs from the two races above 
primarily in the fact that in almost all cases there is no clearly 
marked or contrasted black tail-tip. When the hip-patch is 
present it is light bright red. (These patches are, as is well 
known, developed seasonally.) Above speckled brownish or 
dark greyish; hands and feet usually dark grey. The hairs 
of the body dark at base, then alternately ringed yellowish 
and black. Tail hairs also ringed yellowish and blackish; 
usually there is no well marked black tip at the end. Under
parts rather variable in colour, but usually dull; usually 
greyish, sometimes tinged with very light reddish, as in some 
specimens from Sikkim. A dark median line may be trace
able. Bhutan-Duars 'specimens seem to be remarkable for a 
yellowish line running down the centre of the tail. This is, 
however, traceable in skins from other localities. 

O. p. owensi.--1Is essentially similar except that the posterior 
part of the back seems to tend to be more suffused with 
reddish brown. But only July skins- are known. There is 
a median mid-ventral line, but this will not distinguish this 
race from lokl·oides. It is, however, on cranial characters 
that owensi seems best distinguishable. Thomas and Wrough
ton named this form as a subspecies of , simi lis' Gray, but 
later, they came to the conclusion that this name was based 
on the summer pelage of lokroides, and so placed the name in 
synonymy. 

The following races, stevensi excepted, are barely distin
guishable from each other and from lokroides in specimens 
which lack the hip-patch, but quite easily distinguished, at 
least in the case of blythi and bellona, when the hip-patch' is 
present. 
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o. p. blythi.-.The hip-patch when present is white. The 
colour is very similar to lokroides. The hands and feet in this, 
and immediate allies or synonyms, 'mearsi', 'virgo', vary in
dividually from dark grey to almost whitish. There is a 
tendency for the feet here to be paler, at least in part, than in 
lokroides, but it seems not to be constant. The underparts 
are as a rule dull greyish or nondescript. One specimen has 
them nearly white (Namdang) but migHt be immature. 
Underside of tail often with median yellow line. The hip
patch in 'mearsi' is supposed to be 'buffy' r~ther than white, 
but I have my doubts on the validity of this character: 
'meal'si' is not at all well known. It is supposed to be much 
, greyer' than lokroides according to the original description. 
I very much doubt if this is so, although its feet may be 
lighter, but in any case it does not seem possible to separate 
it in a satisfactory manner from blythi in the present state of 
our knowledge. Only one specimen seen has the hip-patch, 
and this is little marked; our specimens are winter skins. 
The name blythi was overlooked when 'virgo' was described. 
I cannot see the least difference between them in our material, 
and the name blythi has priority by -over sixty years. 

The form described as O. p. bellona, of which only summer 
skins ar~ known, from Kin, can, ho\vever, be distinguished 
from blythi (on rather unsatisfactory material in that only 
skins taken in June are known). It should be restricted to 
the type-locality. At the hack of the white thigh patch 
and sometimes to a certain extent on the hip, there is an 
ochraceous or orange rufous patch, which seems. to be lacking 
in blyth'i. Further specimens will show whether this character 
is of value or not, but for the present our ,bellona skins can 
fairly easily be distinguished from our blyth-i, 'vi1'gO' and 
'mearsi'skins, 

O. p. stevensi.-The ,vhole of the underparts are deep 
grey, almost blue-grey, thereby differing very sharply from 
other races from India, though rather similar in general to 
the race from Indo-China. Hands and feet blackish; back 
rather dark; a specimen from Ledo, Naga Hills, has the head 
greyer than the back, its colour reminiscent of the under
parts. Fur rather thick. Tail mixed yellowish and black as 
usual, ,vith or without a rather vague black tuft at the end. 
Inner side of limbs coloured like the belly. Thomas in 
describing this species compared it ,vith atrodo1"salis, but it is 
difficult to see how it resembles that in the least. The Ledo 
specimen has a reddish hip-patch. A specimen collected 
December froDl the Kachin Hills, 150 miles north of 
Myitkyina, is also perhaps this race. 
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External'1neasu'1'ements.-As in Table 20, belo,v. 

TABLE 20 .-External n~easurenu3nts of the Indian races of 
Callosciurus pygel'ythrus 

Head and Tail Hind- Ear body foot 

Oallosc·iurus pygerythrus owensi 

F. Kauktaung, Chindwin 199 188 46 22 
Hkamti 206 178 46 22 

F. 1\{insin, Burma, type 216 202 46 23 

Oallo8ciuru8 pygerythrus stevensi 

1\1. Ledo, Naga Hills, Assam 185 192 41 19 
F. South of Hukong Valley 176 188 47}- 20 

Other skins, including the type, seen from Benichang, and between 
Kalek and Mishang, Abor:Miri Hills, North Assam. 

Oall08ci~ru8 pygeryth"u8 pygeryth,'us 

1\1. 30 miles north of Toungoo, 
Burma 187 188 44 19 

F. 40 miles north of TOWlgOO 181 189 46 19 
1\1. 20 miles north-west of 

Toungoo 178 166 41 18 
F. 40 miles north of Toungoo 183 169 45 18 
F. Tamabin, north of Pegu 160 162 42 18 

45 miles north of Pegu 172 188 46 18 
1\1. 45 miles north of Pegu 190 179 44 17 

27 miles north of Pegu 192 185 42 20 

Other skins from Rangoon. 

Oallo8ciuru8 pyyerythrus jan etta 

F :\Iingun, near Sagaing, 
Burma 199 200. 45 21 

1\1. l\fingun 193 168 47 21 
F. l\Iingun 184 183 44 21 

J.\tlingun 190 195 43! 20! 
~1. l\Iingun 205 191 44 21 
F. 1\iingun 176 193 44 19 
~I. l\tIingun 192 180 43 21 
F. Mandalay, Burma 201 188 46 21! 
F. ~Ia.ndalay 197 179 44t 21 
1\1. J\{andalay 193 187 46~ 21! 
l\I. ~Iandalay 196 170 45l 21 
~1. l\Iandalay 198 17i 46! 21 
F. l\Iandalay 188 194 44 21 
1\1. Pya,vbyc, ·-l~nrnln. 175 180 40 19 
F. Pyawbye 177 168 39 18 
1\1. Yin, Chind,vin 183 185 44 20 
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TABLE 20.-External1nea8Uretnents oj the Indian races of 
Callosciurus pygerythl'us (contd.) 

Head a·nd T 'I Hind- Ear body al, foot 

Gallosci-uru8 pygerytll!rua :janetta (concId.) 

}'. Yin 188 178 44 21 
1\1. Yin 176 169 431- 201-
F. Yin 185 176 42! 19 
M. Yin 190 185 44 22 
F. Shwebo district, Burma 201 186 49 17 
)1. l\Iount Poppa, Burma 197 186 40 20 

l\Iount Poppa 196 174 42 19 
l1. l\Iount Poppa 200 186 44 21 
1\£. Kyauknyaung, Irrawaddy 191 183 42 19-1 
F. Kyauknyaung 198 177 43! 22 
~I. Kyauknyaung 164 164 42 20 
F. Monywa, Lower Chindwin 190 194 42 21 
1\1. Mandalay, type 198 199 45! 211 

OallosciurU8 pygerytltru8 lokroides 

1\1. Sivok, Bengal 184 189 46 20 
F. Sivok 187 184 44 19 

4mammuo 
lI. Sivok 187 194 45 20 
F. Sivok 175 192 45 22 
1\1. Sunachurn, Nepal 174 165 42 19 
1\1. Lahoripowa, Nepal 178 180 40 18 
M. Near Katmandu 190 155 40 18 
F. Katmandu 188 169 44 16 

Hetwada, Nepal 182 168 40 20 
F. Katmandu 196 187 37 19 
F. Lahoripowa, Nepal 193 173 36 19 
1\1. Naivacot, Nepal 190 165 42 18 
lI. Katmandu 204 132 38 14 

Kuvapandy, Gorkha 162 173 43 18 
F. J\Iongpu, Darjeeling 220 170 36 14 

l\Iongpu, Darjeeling 190 180 40 22 
~'. l\Iongpu, Darjeeling 222 170 43 16 
F. Dikchu, Sikkim 190 194 41 20 

4 mammae 
F. Rongli, Sikkim 186 177 43 18 

4 mammae 
F. Rongli 189 180 44 19 

4 mammae 
F. Rongli 174 184 44 18 
~I. Rongli 176 174 42 18 
F. RongH 181 178 44 18 

Pashok, Sikkim 
4 nlamluae 

}1'. 180 193 41 18 
F. Pashok 177 195 43 20 
1\1. Pashok ]87 192 44 20 
F. Pashok 183 190 43 18 
1\1. Pasllok 180 194 44 19 
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TABLE 20.-External '1neasurerne'nts of the Indian races of 
Callosciurus pygeryt.hrus (contd.) 

Head and Tail Hind· Ear 
body foot 

Oallosciul'us pygel'ythr't(;8 lokroides (concId.) 

F Hasimal'a, Bhutan Dual's 178 192 42 16 
F. lIasimara 172 178 42 18 
1\1. Bharnabari, Bhutan Duars 170 193 41 19 
l\JI. Bharnabari 167 187 41 20 
l\J. Near Shwebo 184 167 43 18 

Oall08Ciu1'us pygerythru8 blythi 

F North Cachar 170 180 42 20 
North Cachar 180 190 45 20 

1\I. Hatikhali, Cachar 178' 198 43 18 
~I. Angharakhata, Kaml'up 195 45 20 
F. Angharakhata 193 44 20 

~ratanga River, Kamrup 183 187 42 20 
F. Matanga River, Kamrup 192 192 43 24 
M. Matanga River, Kamrup 193 187 43 24 
l\f. Rangapara, Garo Hills, 

Assam 195 188 41 17 
F. Tura, Garo Hills 197 174 42 18 

mammae 1-1=4 
F. Duragiri, Garo Hills 188 184 42 18 
l\I. Gologhat, Naga Hills 182 186 38 18 
F. Namdang, Naga Hills 147 173 39 18 
F. Gologhat, N aga Hills 195 185 40 15 
F. Gologhat 185 187 41 20 
M. Frost Coli. 303. Naga 

Hills, 5,000 ft. 210 198 45 20 

Specimens also from Laitkynsao, Khasi Hills. 

Oallosci'uru8 pygel'yth14 US blytll,i ('mea1'si') 

~I. 150 miles south of Kindat, 
Burma 185 155 421 19! 

F. lVIogaung, Burma . 180 152 35 19 
F. Chinbyit, Chindwin, type 185 172 40 19 

Oall08ciuru8 pygerythru8 blythi (' vi'1'go ') 

1\I. 20 nliles west of Kindat 195 189 40! 18 
1\1. 20 miles west of I{indat 204 166 44 20 
M. 6 miles west of I{indat 190 187 43! 20-1 
]\II. Kindat 209 142 42 19 
F. 20 miles west of Kindat 204 210 44 19 

F. 8 miles south of I{inda.t 
2 pairs mamInae 

180 187 42 20 
F. Tatkon, Burma 185 183 44! 18 
F. Tatkon 191 181 46 20 
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RODENTIA: CALLOSCIURUS 

TABLE 20.-Exier'llal '1nea8'Ure'lnents of the Indian races of 
Calloseiurus pygerythI-uS (concld.) 

Head and T '1 Hind- E 
body al foot ar 

CaUosciuTUS pygerythru8 blythi (' v'lrgo ') (coneld.) 

Tatkon 175 195 45! IS! 
Tatkon 181 185 44 19 
Tatkon 159 185 44! 18! 
Tamanthe, Burma 213 196 44! 21·25 
Homalin, Burma 182 192 43 20 
Tamanthe 174 186 44 18 
Hkamti, Burma 192 190 44 21 
Kabaw Valley, Burma 207 175 42! 18 
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mammae 1-1=4 
Homalin 192 185 43 19 
Margherita, N aga Hills, 
Assam 196 205 39 18 

l\Iargherita, Nagas 200 214 35 18 
Tatkon, type 180 160 43 20 

Other specimens from Sangrachu and ~IokokehWlg, Naga Hills. 

Callosciurus pygel'ythrus bellona 

F. Locality? 182 170 35 15 
1\1. Kin, Chind win 177 173 44 19 
J.'. Kin 178 172 42t 
1\1. Kin 188 176 43! 19i 
1\1. Kin 175 180 42! 18! ' 
F. Kin 192 180 45 18·75 
F. Kin 181 174 43 19,' 
~I. Kin, type 184 176 43! IS! 

Notes !1'01It skins.-

C. p. stevens-i: Skins collected February, March, July and 
October. One from south of Hukong Valley (near source of 
Chind'vin) "reighed 41 OZ .. 

C. p. otvensi: July skins only. Two weighed respectively 
81' oz. and 91 oz. 

C. p. pyge1'ythrus: Skins examined collected January, 
February, March and l\fay. 

C/. p. janetta: Skins examined collected June, July, 
August, September, October. Maymyo, 'dropped by a 
ha1vk' Pyawbye,' shot in Guana tree' Mandalay, ,\reight 
of four specimens respectively 7 oz., 8 oz., 81 oz. and 81 oz. 

Cf. p. lokroides: Skins ,vith clear hip-patch seen collected 
in months of May, July, AuguSt, October, November' and 
December. Skins mostly ,vithout hip-patch seen collected 
in January, February, March, April, May', September and 
November. Dikchu, Inalnmae Ii, "reight 9~- oz. PaHhok, 

II 
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\\reight 9 oz. 150 miles north of Myitkyina (authentic), 
'shot in tree in jungle' Rongli, mammae 4 (3 specimens); 
8 oz., 8! oz., 81 oz. and 7 oz. in \veight. Sivok, specimens 
\veighed 9 oz., 8! oz., and in t"ro specimens, 4 mammae 
noted. 

C. p. bellona: June skins only. Kin, weight 71 oz. and 
6 oz. Two skins, January, Gologhat in Nag as , \vith this 
name, are in all probability wrongly identified, and probably 
= blytlti. One skin, Ahlaw, Kaba\v Valley, February, is also 
possibly not authentic. 

C. p. blythi: Skins seell collected February, March, April, 
June, October, November. The hip-patch is clearest in 
June and October specimens. Matanga River, weight 8 oz. 
Gologhat, \veight 6 oz. and 7·25 oz. Mammae 1-1 = 4 in 
t\VO specimens. Duragiri, weight 6·25 oz. Cachar, \veight 
5·75 oz. 'mea1'si', October and December skins. 'virgo', 
hip-patch clear, skins taken in June, July, August (several), 
and October (one). Hip-patch weak; skins taken in January', 
February, October and December. T\vo pairs Inammae, 
west of Kindat. Kindat,' one of six in a tree; three nests' 
Hkamti, \veight 7-1- oz. Margherita, \\reight 8 oz. 

Cranial cltaracte1's.-The skull does not differ greatly fronl 
C. erythl'aeU8 and its immediate allies. But it averages 
smaller than is usual in that group; the majority of the speci
mens have the occipitonasal length less than 50 mm. Only 
in the form owensi do most of the specimens have this length 
·approximating to 50 mm. The frontals (= least interorbital 
measurement) are relativel:r narro\ver than is usually the 
case in the eryth1'aeus group. They approximate in \vidth to 
about one-third of the occipitonasallength or often less, but 
only rarely a little more. Not every pyge'l'ythl'us skull can 
be separated from every erythraeus group skull on this cha
racter, but there is a very strong tendency for the two groups 
to divide themselves on this character. The postorbital pro
cesses are quite \veII developed as a rule. Sometimes the 
parietal ridges join to form a short but ,veIl marked small 
sagittal ridge. These ridges are not very strong as a rule. 
Palate averages less than half occipitonasal length. Man
dible \vith \vell developed coronoid process. Other characters 
of skull much as in the O. el'ythraeus group. 

Dental charactel's.-Incisors reddish, and normally un
grooved. Upper cheekteeth five; essentially as described 
above for C. e1'ythraeus. There are young specimens avail
able in ,vhich it may be seen that the large inner cusp on t.he 
upper molars is originally composed of thrC'c cusps (the 
hinder one larger than tho front one); these ultilnately fuse 

lIB 
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to form the one long cusp characteristic of normal adult 
Sciurine molars. Lo,ver molars essentially as described for 
C. e1,ythraeus above. 

Crania·l measul'ements.-As in Table 21, belo,v. 

TABLE 21.-0ranial1neasure1nentB of the Indian races of 
Callosciurus pygerythrus 
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Callosciurus pygerythrus pygerytll'ru8 

l\1. 6.4.5.9 47·5 22·5 13·6 15·4 14·9 
Rangoon, Burma 

F. 6.4.5.11 44·9 21'8 13·4 15-5 14·5 

~I. 
Rangoon 
17.4.24.16 47'0 22·6 13·9 15'5 14·7 

)1. 
Tamabin, north of Pegu, Burma 
17.4.24.17 47·4 22·5 13'8 15'1 15·0 
'.ramabin 

Callosciurus pygerythru8 janettct 

)1. 14.7,19.117 45·8 21'6 12·8 14·8 14'8 
l\Iingun, Burma. Parietal ridges almost joined 

:\1. 14.7.19.118 47·1 21·6 13·9 14·5 15·0 
l\Iingun 

F. 14.7.19.120 47'5 21·9 14'4 14·7 15'4 

}\ 
lIingun. Parietal ridges joined 
14.7.19.123 46'4 21·6 12·9 15·0 15·2 
l\Iingun. Parietal ridges joined 

ll. 14.7.19.124 45·0 21'2 13'2 15'4 14·2 
l\Iount Poppa, Burma 

F, 14.7.19.126 44·9 21·2 13'2 14·9 14'5 
l\Iount Poppa 

)1. 14.7.19.133 47·6 22'7 13'0 14-7 15·5 
l\Iandalay, Burma 

)1. 14.7.19.131 46·4 22'3 14'0 15'0 14·5 
l\Iandalay 

)1. 14.7.19.136 45·5 21'1 12'5 15'1 14·3 
Kyauk Nyaung, Irrawaddy, Burma 

F. 14.7.19.137 45·7 21'4 12,2 14'2 15·1 
I{yauk Nyaung. Parietal ridges nearly joined 

1\1. 14.7.19.138 44·1 21·3 11·7 13·9 14'2 
Pyawbye, Burma 

F. 14.7.19.139 46-7 22'1 13'4 15·6 14'4 
Pyawbye. Parietal ridges nearly joined 

1\1. 15.5.5.150 46·4 22'0 12'9 14·7 14·7 
Yin, Burma 

}1. 15.5.5.151 46·1 21'8 13'6 14-7 14·7 
Yin 

F. 14.7.19.132 47-4 22'7 13'2 14·5 15·1 
lIandalay 
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TABLE 21.--0'I'a'nial ?neasu'l'e'nle'nts of the Indian 1'ace·s oj 
Callosciuru') pygerythrus (conid.) 
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Call08C'iu'1''U8 pyge1'yth1'US janetta (collcId.) 

:\[. 14.7.19.129 47·2 22·5 13·5 15·6 15·0 
l\Iandalay 

P. 14.7.19.134 46·4 21·6 12·3 15·0 15·0 
'l\Iandalay 

1\1. 14.7.19.125 44'4. 20·7 12'4 14·7 14·7 
)Iount Poppa 

The type has the occipitonasal length about 46 mm. 

Callosciuru8 pygel'ythl'U8 lokroide8 

F 15.9.1.118 49·4 23·2 14·4 16·1 15·2 
Rongli, Sikkim. Old 

~I. 15.9.1.106 48'0 23·5 14~ 1 16·8 15,0 
Darjeeling 

1\1. 15.9.1.109 49·7 23·8 15'0 16·8 15·6 
Si vok, Bengal 

~1. 15.9.1.111 48·9 23·2 14'8 15'6 15·2 
Sivok 

F. 15.9.1.113 50·3 24'1 15·6 17'5 15'5 
Sivak 

1\1. 15.9.1.114 47·3 22·8 14'1 16·4 15'0 
Rongli, SikkiIn. Rather young 

F. 15.9.1.116 47·9 22'8 14'3 16'2 14·5 
RongH, 

F. 16.7.29.59 49'6 24·3 14'3 16·3 14·6 
Hasimara, Bhutan Duars 

F. 16.7.29.58 48·8 23·5 14·4 15·2 14·8 
Hnsimara 

1\1. 16.7.29,60 48·1 22·9 13·8 15 .. 7 14·8 
Bhutan Duars 

1'1. 16.7.29.61 50'0 23'7 14·8 16·4 14·6 
Bhutan Duars 

F. 23.11.5.28 47'6 22·9 14'3 16·4 14·5 
Kuvapandy, N'V. Nepal 

~~. 1938.8.2.7 47'1 22·5 14·0 15·3 14·3 
East Nepal Tersi 
43.1.21.59 47'4 22·8 14'0 16·2 14·9 
Nepal, co-type 

l~. 32.11.1.67 49'4 24·1 15.0 14'8 15·5 
I(achin Hills, Burnla. Perhaps represent.s stevensi 
91.10.7.86 47'4 22'8 13'6 15·8 14·U 
I{atmandu, Nepal 

1\1. 1938.8.2.6 47·5 22·4 14·3 circal5·9 15·0 
Katmandu 
43.1.12.94 50'7 24'6 16'6ci1'ca 17"5 15·9 
Nepal 
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TABLE 21.-Cranial ,neaSU1'etnent8 of tlte India;?' races of 
CalJosciurns pygerythrus (contd.) 
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Gallosci1u"u8 1)yg~rythru8 lokroides (concId.) 

15.9.1.115 48·8 22·8 14·6 16·6 
Rongli, Sikkim 
15.9.1.110 49·7 24'0 15·4 16'6 
Sivok, Bengal 
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The co-types of' a88an~en8is' and 'sin~ili8' have also be~n: seen. 

Call08Cillrus pygerythrus blythi 

F. 20.11.1.36 48·4 22·9 13'5 16·5 15·6 
Gologhat., Naga Hills, Assam 

1\1. 20.11.1.38 48·0 22'7 13·8 15'4 14·9 
Rangapari, Garo Hills. Parietal ridges nearly joined 

F. 20.11.1.41 . 47·3 22'8 13·8 15·3 14·9 
Duragiri, Garo Hills 

1\1. 21.7.8.44 . 47'6 23·1 13'8 15'4 14·4 
l\latanga River, North Kamrup 

F. 21.7.8.47 46'7 22·3 13·6 14-1 14·8 
Lankar, Cachar 

M. 21.7.8.51 46·2 21'8 12·4 15·1 14·5 
Hatikhali, Cachar Hills. Rather young 
Frost CoIl. 1\1. 303 49'4 23·5 13·9 15·9 14·9 
Naga Rills 

GallosciuTUs pygerythru8 blythi (' virgo ') 

F. 15.5.5.155 47 0 22'8 13·9 14'5 
Hkamti, Burma 

F. 15.5.5.170 46·7 22·4 14·2 14:0 
Tatkon, Burma 

1\1. 16.3.26.27 48·8 23·5 13'4 15·9 
Kindat, Burma 

F. 16.3.26.30 45·5 21·5 12·8 
I{indat 

ll. 16.3.26.31 48'7 22·9 15·0 16-2 
Kabaw Valley, Burma 

F. 16.3.26.32 47·8 23'4 14·1 
Kabaw \~ alley 

}4"'1. 20.6.7.24 49·2 23·8 14·0 16·9 
Margherita, Naga Hills, Assam 

F. 20.6.7.25 49·3 22·8 13·8 16 4 
Margherita, N aga Hills 

F. \5.1.1.154 47-1 21·9 13'8 15-0 
Homalin, Burma. Pariet.al ridges fused 

The type of 'virgo' has the occipitonasal about 47·4 mm. 
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TABLE 21.-·C1'anial '1neasure'lnents of the Indian races of 
Callosciurus pygeryt.hrus (concld.) 
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Callosciurus pyge1'ythrus blythi ('n~earsi ') 

~ ..... 
r£ 
0 

1\1. 6.7.5.9 45·5 21'7 12·6 13·7 15·3 
Lower Chindwin, Burma. Rather young 

M. 15.5.5.178 46· 2 22· 2 14'0 16'1 15·0 
Kin, Burma 

M. 16.3.26.25 44·6 21·5 13·1 15·1 14·1 
Setoo, Chindwin, Burma. Adult.; ridges nea.rly fused 

The type of ''Inearsi' has the occipitonasal about 45·8 mm., the 
frontals about 14·7 rom. Its parietal ridges are joined. 

Callosciurus pygerytlu'us bellona 

1\L 15.5.5.174 45·7 21·9 13·5 I.5·5 14·7 
Kin, Burma 

1\1. 15.5.5.176 46'5 23·2 13·S 14·6 15·0 
Kin 

F. 15.5.5.182 47·2 22·2 14·6 15·0 15·3 
Kin 

F. 15.5.5.184 46·4 22·6 13·7 14'7 15·0 
Kin 

M. 15.5.5.175 44·6 21·6 13·2 15·2 14'1 
Kin 

The type of bellona ha·s the occipitonasal about 46·1 mm. 

Call08ciurus pyge·rythrus stevensi 

12.10.22.9 48·9 15'2 15·2 15·6 
Between Kalek and Mishang, North Assam 

F. 12.10.22.10 47'5 22·8 13·5 14·9 15·5 
Rotung, North Assam 

M. 20.6.7.26 48·7 23'1 14·0 15'2 15·2 
Ledo, Naga Hills, Assa.ro. Rather young 

Callosciu1'Us pygerythrus owensi 

1\1. 15.5.5.186 50·2 23·9 15·1 15·9 16·0 
Hkamti (east side Chindwin) 

F. 15.5.5.188 50'4 15·4 14'0 16·2 
Hkamt.i 

F. 15.5.5.189 51·0 15·3 15·4 16·6 
Minsin, Burma, type 

Dimensions oj tke species Ca1losciurus pygerythrus in British 
Museum material, including all available races.-The occipito
nasallerigth varies between 44'1 and 52·3 mm, but only v~ry 
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rarely reaches 51 nUll. (perhaps three times in 85 skulls). 
The head and body length varies between 147 and 222 mln. 
The tail bet,veen 132 and 220 rom. Hindfoot 35 to 51 mm. 

Prol'i.~ional key to the Indian subspecies 0/ 
(jallosciurus pygerythrus 

1 (2) Larger; apparently the occipitona-
sallengt.h is over 50 mm. :Frontals 
proportionately narrower. . 

2 ( 1) Smaller; the occipitonasal length 
only reaches 50 mm. in rare indivi-
dual cs·ses. Frontals on average 
proportionately wider .... 

3 (4) The underpart.s dark grey (nea.r 
blue-grey) . . . 

4 (3) The underparts lighter.. '. 
5 (8) Normally with clear sharp cont,rast-

ed black tail-tip. 
6 (7) Underparts less pale, reddish; Feet 

darker.. . 
7 (6) Underparts paler, whitish. Feet 

paler. .. . ... ... . . . . . . .. .. 
8 (5) The black tail-tip is in the majority 

of specimens absent or scarcely 
traceable .. 

9 (10) Thigh patches, when present, red. 
On the whole more specimens have 
slightly widened frontals and 
largest skulls reach 50 mm.. . ... 

10 (9) Thigh patches whitish. Most of the 
specimens ·have typically narrowed 
front,als. Largest skulls do not 
reach 50 mm. in our collection. 

II (12) The thigh patches are white with an 
ochraceous patch or suffusion 
above them. . . 

c. p. owensi 

c. p. stevellsi 

o. 1). pygerythrus 

o. p. ian etta 

c. p. lokroides 

c. p. bellona 

3 

5 

9 

II 

12 (11) The thigh patches are white or 
,vhitish, lacking the ochraceous 
patch .. o. p. blythi (with '1nearsi' 

and 'virgo') 

(i) Callosciurus pygerythrus pygerythrus 
(Geoffroy) 

1831. Sciuru8 pygerythrus I. Geoffroy, In Belanger, Yoy. Inde 
Orient. Zool., 145. 

Type-locality.-Pegu. 
Range.-Specimens examined from BUR~A.: Pegu; 25-80 

miles north of Pegu; Rangoon;' Tamabin; north, n'orth-,vest 
and west of Toungoo, 
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A race with a' clear black tip at the end of the tail; the 
underparts usually tending to be pale reddish; the occipito
nasal length of the skullleRs than 48 mm. in our material. 

(ii) Callosciurus pygerythrus janetta (Thomas) 
1914. SCiU'l"U8 pyyeryth1'us ianetta Thomas, J. Bou~bay nat. Hist. 

Soc., 23, 2, 203. 

Type-locality.-Mandalay, Burma, 200 feet. 
Range.-Specimens examined from BURMA: Mandalay, 

I(yauknaung, Monywa (east side Chindwin), Mount Poppa, 
Mingun, Pya,vb,ve, Sh,vebo district and Yin, on Chindwin. 

Much like pygerythru8, but the underparts tend to be 
paler, more ,vhitish, or not pale red, and the feet are as a 
rule paler. 

(iii) Ca.Ilosciurus pygerythrus lokroides (Hodgson) 
The Hoary-bellied Himalayan Squirrel 

1836. Sciurus lokroides Hodgson, J. AS'iat. Soc. Beng., 5, 232. 
1843. Sciurus a8santensis Gray, ex-M'Clelland, List Mamnt., 143, 

120'in. nuda 
1867. Macroxus similis Gray, Ann. Mag. nat, Hisl., 20, 281. 

Sikkim. 

'llype-locality .-N epal. 
Range,-Specimens examined from near Shwebo (one skin; 

locality not clear); MANIPUR, Machi; BHUTAN DUARS: Hasi
mara, Bharnabari; NEPAL: Aromari, Lahoripowa, Hetwada, 
Katmalldu, Naivacot, Sunacho,vn, Kuvapandy (Gorkha). 
NORTH BENGAL: Sivok. STKKIM: G9paldhara, Dikchu, 
Mongpu Hills, Nimbong, Pashok, Rongli. 

This race lacks the black tail-tip of the typical race. The 
hip-patches arc red in the season when these patches are 
developed. The occipitonasal lellgth of the skull varies 
b~t'veen 47·1 a.nd 50·7 mm. but is mostly less than 50 mm. 

(iv) Callosciurus pygerythrus blythi (Tytler) 
1854. 
1906. 

1916. 

Sciurus blythii Tytler, Ann .. jl[ag. nat. Hist., 14, 172. 
Sciu.rus lokroides 'l'nea'i'si Bonhote, Ann. Mag. nat. Hist., 18, 

337. (Chinbyit, Lower Chindwin, Burma.) 
Tonleutes '1nea'1"si Vi1'YO Thomas and 'Vroughton, J. B01nbay 

nat. Hist. Soc., 24, 3, 419, 421. (Ta.tkon, \vestem bank 
Chindwin, Burma.) 

Type-locality.-Dacca, eastern Bengal. 
Range.-Specilnens seen from KAl\mup. Angarakhata, 

Matanga River, ASSAM: Tura7 Duragiri and Rangapari, 
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Garo Hills. Gologhat and Naludang in Naga Hills. Lait
kynsao in Khasi Hills. Lanka, Dilkoosha and ·Hatikhali 
in Cachar. Chinbyit, Kindat, Mogaung and Setoo, all ,vest 
sidt' Chind\\in, BURMA ('mearsi'). Hkamti, Kaba,v Valley, 
Ho!nalin, Tamanthe, Tatkon, BURMA ('virgo '): also ASSAM: 
Mokokchung in Naga Hills, Margherita, Naga Hills, and 
Sangrachu. 

This is like lokroides and not distinguishable from it except 
,,"hen the hip-patches are present, when they are white. The 
ocripitonasallength of the largest skulls does not reach 50 mm. 

(v) Callosciurus pygerythrus bellona (Thomas 
and Wroughton) 

1916. TOI1~eutes l1teal'si bellona Thomas and 'Vroughton, J. BOJnbay 
nat. Hist. Soc., 24, 3, 419, 420. 

Type-locality.-Kin, ,vest side Chind,vin, Burma. 
Range.-Specimens seen from BURMA: Kin. Essentially 

like blythl: but thigh patch ,vhite ,vith a reddish patch above 
it. 

(vi) Callosciurus pygerythrus owensi (Thomas 
and Wroughton) 

1916. Tom,eutes siritilis owensi 'fhomas and Wroughton, J. BOlnbay 
nat. Hi-st. Soc., 24, 2,' 236. 

Type-locality.-Minsin, east bank Chindwin, Burma. 
Range.-Specimens seen from BURMA: Minsin, Hkamti, and 

Kauktaung, Chind"in. 
A large race; occipitonasallength 50·2 to 51 mm. in length, 

the frontals proportionately narrower than large skulls of 
C. l. lokroides. Skull larger than in other Indian races. 

(vii) Callosciurus pygerythrus stevensi (Thomas) 
1908. Sciurus stevensi Thomas, J. Bombay nat. Hist. Soc., 18, 2, 

246. 

Type-locaLity.-Beni-Chang, Abor-Miri Hills, northern 
frontier of Upper Assam, 4,000 ft. 

Range .. -Specimens from BURMA: south of ~uko~g Valley; 
150 miles north of Myitkyina; ASSAM: The type-locality; 
Sadiya; Ledo in Naga Hills; Rotung, Beni-Chang; and be
t,veen Kalek and Mishang. 

The colour of the underparts, dark grey (blue-grey), distin
guishes this race from all other Indian subspecies, and it 
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seems to be a northern type in localities as far as India is 
concerned. Its cranial measurements prove it to be a member 
of the present species. Occipitonasallength less than 50 mm. 

N oies on some B1lrmese races 

It somethnes appears that in the Chindwin River region 
two races of a given species occur together at certain local
ities, but this may be caused by th~ir being at the locality in 
question but on different sides of the river. Thomas and 
Wroughton (1916) gave a list of squirrels collected in the 
Chindwin River regions, and for reference purposes I give 
a summary here of their lists of localities, and the species 
taken at each, \vith the nomenclature brought into line ,vith 
the classification here offered. 

Hkamti, 26'5° N. Lat., 95'55° E. Lol1:g. 
WEST BANK: Ratufci b"icolor gigantea. Oallosciurus erythra

eU8 crotalius. Callosciutus pygerythrus blythi. 
EAST BANK: Ratufa bicolor gigantea. CallosCl~Ul'U8 ftavi

manus shortrl~dgei. Callosciurus pygerythrU8 owensi. D1'emo
mys 1'ufigenis 1'ufigenis (' opimus '). Oallosciurus macclellandi 
macclellandi. 

Kauktaung (25 miles south of Hkamti). 
EAST BANK: Callo8~iurus flavimanus Sho1°t1'idgei ('fryanus'). 

(Intermediate specimens.) OallosciufUS pyge1·ythrus olvensi. 
Minsin (50 miles south of Hkamti). 
EAST BANK: Callosciu1'US ftavimanus short1'idgei ('f1'yanu8 '). 

Oallosciurus pygeryth1'us owensi. 
Tamanthe (65 miles south of Hkamti). 
WEST BANK: Callosciu1°US e1'ythraeus eryth,'ogastel' ('naga

rum'). Callosciurus pyge1°ythrus blythi. 
EAST" BANK: Callosciu1°U8 flavimanus haringtoni .(' cal'eyi '). 

Callosciu1'U8 macclellandi macclellandi. 
Moungkan (85 miles south of Hkamti). 
EAST BANK: Ratufa bicolo1' gigantea. Callosciu1'US jlavi

manus ha1°ingtoni. Oallosciu1°US macclelland'i macclellandi. 
Homalin (105 miles south of Hkamti). 
WEST BANK: Callosciu1°U8 eryth,'aeus eryth1°ogaster (' naga

rum'). Callosciuru8 pygerythrus blythi. 
EAST BANK: Gallosciurus flavimanu8 harington1:. Oallosciur-

us pygeryth14US blythi. Callosciurus macclellandi macclellandi. 
Pyaungbyin (140 miles south of Hkamti). 
EAST BANK: Callosciurus flavimanus millardi. 
Tatkon (West), and Kindat (East) (180 miles south of 

Hkamti). 
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WEST BANK: Callosc'iurus erythraeus kinnear,:. Callosciurus 
pygel·ythrus blytJti. Dremomys wkriah macmillani. Ratufa 
bicow1olutrina. 

EAST BANK: Callosciurus jlavimanu.s sladeni. Dremo1nys 
rujigen1's adamson1:. 

Kin (West), and Yin (East) (250 miles south of Hkalnti). 
WEST BANK: Callosciu1'US pygerythl'us bellona. 
EAST BANK: Ratufa b·icoW1' fell·i. Oallosc·iurus jlavimanus 

rubex. Callosc-iu.l'us pygerythrus janetta. 

Genus 7. Dremomys Heude 
1898. Drenu)'Inys Heude, Menl. H.N. Ernp. Chinoia, 4, 2, 54. 
1908. Zetia Thomas, J. Bornbay nat. Hi8t. Soc., 18, 245. (SCiUru8 

rujigeni8 Blanford.) 

Type-species.-Sciu1°US pernyi Milne-Edwards. 
Range.-Indo-Malayan region from NEPAL, ASSAM, BURMA, 

TENASSERIM, South Tibet, Szechuan, Hupeh, Yunnan east-
,vards to Fukien and district in South China, Formosa, Indo
China, Siam, the Malay States and Borneo. 

This is not a well differentiated genus, and is extremely 
close to Oallosciu1"'u8. Its chief and indeed only character of 
generic value is a tendency to lengthening of the rostrum, 
,vhich is, however, very much less developed than in certain 
Indo-Malayan squirrels, and any characters which one may 
give for the present genus based on skulls are average rather 
than absolute and individuals either of this genus or of some 
species of Callosciurus will overlap them. It is, however, a 
matter of convenience to treat the present group as distinct 
from Oalwsciurus, and it is currently given generic rank. 

The genus may be characterized by the fact that the 
nasals are normally longer than the frontals (= least inter
orbital) width; by the fact that, probably on account of the 
lengthening of the rostru.m, the frontals average in width 
usually less than 30% of the occipitonasallength, or 30% at 
most of this length; and the orbit is relatively short, usually 
less t.han 30% of the occipitonasallength. The dentition is 
completely normal and without peculiarity, and the baculum 
is said to be of the general type found in some Oallosciurus 
species. In the adult, the o ccipitonasal length exceeds 
47 mm. This fact serves to distinguish Dremomys from 
certain small extralimital species of Oallosciurus which rarely 
have the frontals as narrow proportionately as in the present 
genus (0. lowi, C. tenuis). But in those two species, almost 
al'vays the frontal ,vidth exceeds the nasal length. Another 
form of Oallosci'ltrus, from India, O. pygerythrus owen8i, has 
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unusually narrowed frontals for a Gallosciurus and makes a 
distinct approach to D1·emomys. But the orbit of that form 
is ~uch longer proportionately. In three skulls of owensi 
the orbit length is 16 rom. or more. Its occipitonasallength 
varies between 50 and 51 mm. I have measured ~pproxim
at ely one hundred and six Dremomys skulls, alld OIlly two of 
them have the orbit as much as 16 mm. Both these are 
considerably larger than owe'nsi, the occipitonasal length 
respectively Ineasuring 55 and 57·5 mm. " 

If the Bornean species can. be maintained as a distinct 
species when" compared with D. pernyi then there are four 
species belonging to this genus, three of which reach India. 
The earliest to be named was Dremomys lokriah, which is 
also the lea,st typical, as it has the shortest rostrum known 
in the genus. It is also the commonest species in Indian 
territory, and is only known outside that territory by a fe,v 
skins collected in south-eastern Tibet. Dremomys "pernyi is 
the common species of southern China, and has been taken in 
Assam and parts of Burma (since Blanford dealt with the 
Indian species). The colour of its tail distinguishes it from 
the remaining species, D. 'J'ufigenis, which is the only species 
found in Indo-China, Siam and the Malay States. I am 
inclined to regard the Formosan form as an outlying race 
of D. pernyi. 

Key to the 8peciet~ of Dremomys occurring in India 

1 (2) The muzzle is on the whole less 
elongated. The orbit is propor
tionately longer, on average 29% 
of the o.ccipitonasal length. (The 
tmderparts are bright yellow; the 
underside of the tail is not red, nor 
are the cheeks).". . . . . . .. . Drel1~o1ny8 lokriah 

2 ( 1) The m~zle is more elongated. The 
orbit is proportionat.ely shorter, on 
average 28% of occipitonasal 
length at highest but most oft~l1 
less than 28%. (In Indian forms, 
the underparts are not bright 
yellow.). ... ... 3 

3 (4) The unde"rside of the tail is bright 
red through most of its length. In 
Indian races, the cheeks are red. 
Generally the toothrow is propor-
tionately longer.. . . . . .. .. Drer)}()JnY8 rufigenis 

4 (3) The underside of the tail is Il()t red. 
The cheeks are not red. General. 
ly the toot-hrow is proport.ionately 
shorter ..... , . D"e1n01nys pernyi 
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23. Dremomys lokriah (Hodgson) 

The Orange-bellie,d HiInalaya Squirrel 

1~36. Sciurus lokriah Hodgson, J. Asiat. Soc. Beng., 5, 232. 

1.'ype-locality .-N epal. 

173 

Distribution.-NEPAL, SIKKIM, ASSAM, West and North 
BURMA, south-eastern Tibet. 

This species differs from the allies in its slightly shorter 
rostrum, ,vhich is best indicated by the percen~age (given 
above in the key) for the orbit against the oGcipitonasal 
length. Here the orbit is proportionately longest for the 
genus, and this character distinguishes the species from all 
races of the allied species as far as they are available to me. 
The rather striking colours, of the underparts, which are fiery 
or bright yellowish, also di~tinguish the species in India; but 
the Formosan form (D. pernyi o'wstoni Thomas, 1908) 
approaches the present species in the colour of its under
parts, ,vhi1e agreeing with pernyi in skull characters. 

E~t1ernal characters.-Tail shorter than head and body, 
as usual in this genus. Six mammae. Ear of medium size. 
Hands and feet as usual, with four fingers (the fourth finger 
slightly the longest, the third nearly as long; second and 
fifth shorter), and five toes; apparently six plantar pads. 
Tail evenly haired throughout. 

Oolou1'.-Above dark greenish or rufous brown, finely 
speckled. Sometimes a black median mid-dorsal line or stripe 
Inay be developed, as in the specimens referred to macmillani. 
Usually a ,vhite spot behind the ear, but this is often not 
conspicuous. Tail colour above slightly variable, often 
blackish or dark brown throughout, its hairs apparently mostly 
yello"ish at base, then black, and often ,vhite-tipped. Belo,v 
the tail is mostly coloured as it is above; sometimes tending 
to be bro",n down the centre, and black or black mixed white 
at the sides. Throat and chest always yellow or red or 
orange, mostly bright in colour, and individually variable. 
This colour, ,vhich sometimes reaches over the abdomen as 
,,"ell, passes gradually into the colour of the sides, and is 
sometimes confined to the middle of the lower surface. 

Exte1'nal mea,su1"ements.-As in Table 22, below. 
Oranial characters,-Dremomys lokriak is a mediuln sized 

squirrel, the occipitonasal length varying bet,veell about 
48 and 53 mm. The rostrum is elongated, but less so 
on the 'vhol~ t.han in any other species of the genus. 
Th(l nasal length ~xceeds the least interorbital ,ridth, 
',ith about t,,~o exceptions in t'venty-four 111easurable 
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rrABLE 22.-External '1neaSUrelnents oj the Indian 'I·aces oj 
Dremomys lokriah 

Head and Tail Hind- Ear body foot 

Dremolnyslokriall! lokr·iah 

F. Satthar, Gorkha, 
Nepal 165 127 40 21 

Chandragiri Pas s, 
Nepal 165 120 45 ? 

M. Hathibun, Nepal 172 146 44 21 
F. Sukiapohkri, 

Darjeeling 180 138 43 23 
1\1. Sukiapohkri 178 140 47 22 
M. Sukiapohkri 170 127 46 21 
F. Ringin, Sikkim 170 144 45 23 
F. Gangtok, Sikkim 190 120 40 ? 
l\:L ...L\dung Valley, 

North Burma 185 130 43 21 
F. Adung Valley 173 150 42 19 
1\'1. Dreyi, lVIishmi 204 136 46 20 
F. Dreyi 191 140 42 20 
F. Dreyi 179 144 41 21 

Dreyi 185 137 42 22 
1\1. Dreyi 201 125 43 20 
1"1. Dreyi 186 140 38 23 
F. Dreyi 195 143 43 22 
M. Sedonchen, Sildtim 185 139 43 22 
F. Sedonchen 187 112 44 19 6 mammae 
M. Sedonchen 174 139 44 22 
M. Sedonchen, type 171 134 44 21 

Dre11'/;on~y8 lokriah '1naclnillani 

1\1. Rajapara, Kamrup 175 133 39 20 
F. Duragiri, Garo Hills 187 141 43 17 6 mammae 
F. Khonshnong, 

Jaintia Hills 160 134 43 20 
~1. Khonshnong 175 146 41 19 

Khonshnong 186 149 43 20 
}1. Tura, Garo Hills, 

type 190 153 45 20 
F. 50 miles west of 

I{indat, West 
Burma 195 144 42 19 

50 miles west of 
Kindat 194 142 46 21 

50 miles west of 
I{indat 190 152 44 19 

1\1. Tatkon, West Burma, 
type 180 156 46 20 

Frost collections-
M. 272 185 130 42 18 

Naga Hills, 5,000 ft .. 
1\1. 231 205 155 42 20 

Naga Hills 
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TEXT-}'IG. 9. Dre'1l'ltolnys lokriah lok"-iah (Hodgson). .A, B, C, dorsal, 
vent.raJ, and lateral views of t.he skull. D, low'er ja,v of the samu. 
( x4). 
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skulls. The orbit is proportionately longer than in the allied 
species; averaging 29% of the occipit9nasal length for each 
race. The frontal bones are longer than the nasals in supe
rior aspect of skull; the postorbital processes are small and 
rather weal{. The suture of frontals and parietals behind 
the postorbital processes is nearly straight in most skulls; 
the parietals are weakly ridged, and rarely a short sagittal 
crest may be formed by the ridges joining; as in No. 21.12.5.35, 
from Dreyi, Mishmi. The least interorbital measurement is 
relatively narrow, as usual in this genus, the frontals ,vidth 
being as a rule less than 30% of the occipitonasal length. 
The percentage just quoted may approximate to 30%, but 
with three individual exceptions does not exceed it. Occiput 
,vithout peculiarity. Palate fairly "ride, but less than llalf 
the occipitonasal length. Palatal foramina short, and far 
in front of toothrows. Pterygoid fossae as a rule rather 
deep and ,veIl marked, at least as compared ,vith species like 
Menetes. Bullae evenly rounded but not very large. Zygo
matic plate quite ,,'"ell tilted up,vards, and jugal of normal 
Sciurine forIn. The mandible has a ,veIl developed recurved 
coronoid process. The angular portion is slightly inflected, 
and the portion behind betl\reen the angular and condylar 
process is broadly rounded. 

Dental characte1"s.-Upper incisors llarro,v, red, and as a 
rule not. grooved, though grooves can be traced in at least 
one specimen. Five upper cheekteeth; the pattern essentially 
normal Sciurine and without peculiarities, including the 
reduct.ion of the second main cross ridge on the third molar, 
,vhich is absent. Lo,ver molars essentially normal, the 
large central depression a conspicuous feature of the tooth, 
and retained until old age; tIle small inner subsidiary cusp 
bet,veen the t,vo main inlle~ cusps quite ,,'ell marked in 
young teeth. 

Oran'ial measurements.-As in Table 23, helo,,". 
Dimensions of the species Dremomys Iokriah, in British 

Museum material.-The occipitonasal length varies het,,'"een 
48·1 and 53·2 mm. Upper toothro,,, betl\'"een 8 and 9·4 mln. 
The head and body length varies het\veen 160 and 205 nlln. 
The tail bet,v€en 112 and 156 mm. The hindfoot 38-47 mm. 

P1'ovisional ·key to the race8 of Drenl0mys lokriah * 
1 (2) The belly brighter, washed with 

. rich ochl'aceous. .. ... .. . D. l. lokriah 
2 (1) The belly duller, washed with buffy 

or ycllo,,-jsh . . . . D. l. 1nacl1~illani 

* ... 41so see ... -\ppendix. 
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TABLE 23.-0raniaZ rneaSU1'ement8 Of the Indian races of 
Dremomys lokriah . 

Drenlon~y8 101criah lok1'iah 

~I. 15.9.1.121 50 0 23·6 8'5 16·4 16·2 14'5 
Sukiapohkri, Darjeeling 

F. 15.9.1.124 48·4 22·2 15·0 13'8 13·7 
Ringin, Sikkim. Rather young 
58.6.24.91 50·5 23·7 8·2 16'4 14'8 15·0 
Nepal 

F. 15.9.1.128 50'8 23·9 8·6 15'5 14·2 14·9 
Sedonchen, Sikkim (' bhotia ') 

~I. 15.9.1.125 50 0 14·8 14-7 14·4 
Sikkim (' bhotia ') 

:\I. 15.9.1.127 49·7 24-0 8·4 15·7 14·4 14·8 
Scdonchen, Sikkinl ('bllQtut') 

~I. 15.9.1.126 51'5 24·4 8-2 15'8 14·4 14·6 
Sedonchen, Sikkim (' bhotia '). Old 

1\1. 21.12.5.34 50·5 23·9 8·8 15·9 15·6 15·0 
Dreyi, Mishmi (' 8UbjlaviventriB ') 

~L 21.12.5.35 52·2 25'S 9'1 18·2 1.5·9 15·7 
Dl'cyi (' BUbjlaviventris '). Old 

~I. 21.12.5.36 53·2 25'8 8·5 17'5 15·3 15'8 
Dreyi (' 8ubjlaviventriB '). Old 

F. 21.12.5.37 51·4 24·1 8·8 17·4 15·2 15·3 
Dreyi (' subjlaviventriB ') 

F. 21.12.5.38 50·5 24'5 8·8 16'4 14·7 14'7 
Dreyi (' 8Ubflaviventris ') 

F. 21.12.5.40 49'4 23·6 9'1 16·7 15'2 14·5 
Dreyi (' 8ubflaviventri8 ') 

F. 21.12.5.39 50'4 24'5 9·4 16'5 16·1 15'4 
Dreyi (' subflaviventriB ') 

1\1. 32.11.1.63 50·4 23'8 8·8 15·5 14·9 
Adung Valley, Nort.h Burma 

F. 32.11.1.64 48·8 23-0 9·1 15'5 14·7 14'3 
Adung Valley. Rather young 

A co-type of lokriah and the type of' bhotia' have the occipitonasal 
lengt.h 48'4 mm. each. 

D1'elllolnY8 lokriah 1nacntiUani 

F. 16.3.26.39 49·3 23'1 8·7 14·5 13·6 15'1 
Chin Hills, Burma 

1\1. 20.6.6.14 51-2 25·4 16'1 14·2 15·1 
~IokokchlUlg, Naga Hills, Assam 

~'_ 21. 7.S.55 4S'1 23·3 9'4 14-1 15·3 15·2 
Duragiri, Garo Hills, Assam ('garonum ') 

circa 
F. 21.1.6.55 4-8·1 22·8 8·6 15'4 13·1 14·6 

Khonshnong, Jaint.ia Hills, Assaln ('garonum ') 
12 
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rfABLE 23.-Cranial '1neasu1'ernents oj the Indian races of 
Dremomys lokriah (concld.) 

Drerno1nys lokriah 1nacn~ill(lni (concld.) 

Frost collection-
!\I. 231 48·7 23·4 15·7 

Naga Hills, 5,000 ft. 
13,7 

~ ..... 
,.c 
~ 

o 

15·0 

The type of 'garonum' has the occipitonasal length 50,5 mm. and 
of 1nacn~illani, 49'7 mm. 

Note on the supposed 1taces of Dremomys lokriah 

The first attempt at a racial distinction in this species was 
the description of Dremomys macmillani, a supposed lle,v 
species, by Thomas, in 1916. This was supposed to have a 
black median dorsal stripe, and to be readily distinguishable 
from D. lokriah by C its dorsal black line, its greyer general 
colour, the more completely buffy hairs of the underside, and 
the greater prominence and huffy colour of the postauricular 
patches' Unfortunately the mid-dorsal stripe seems not 
constant. And some forms which have been identified as 
subflaviventris tend towards a slightly darkened area on the 
Inid back, transitionary towards macmillani. It is, however, 
perfectly true that macmillani can be distinguished from 
lokriah and bhotia and 8ubflaviventris by the colour of its 
belly, ,vhich is, as keyed by Thomas, 'washed ,vith buffy or 
yellowish', ,vhereas what he called lokriak and bhotia in that 
paper had the belly' washed with rich ochraceous' (' ochra
ceous orange'). In the paper, which I am now referring to, 
Thomas split typical lokriak into a restricted typical race, 
'general colour browner, Nepal and ,vestern Sikkim', and a 
new race, bhot'ia, 'general colour darker and more olivaceous, 
eastern Sikkim' 'A D1'emomys resembling lok1"iah in all 
structural characters, hut lacking entirely the suffusion of 
ochraceous which marks that species.' In the characteriza
tion of the ne,v race, it is said that there are t'\vo specimens 
fi-om Manipur, one corresponding ,vith l. lokriah and one 
,vith l. bllot-ia, and that botll types occur at Sedonchen. 
Personally I find it difficult to distinguish the t\VO types, and 
"rhen all material for the species is examined, it appears that 
certain darkish individuals have been called 'bhot'l'a', and 

12B 
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some have ,vhich are lighter coloured as ,veIl. I do not 
believe there is the slightest valid difference bet,veen them. 
A further complication ,vas introduced by Thomas in 1922, 
,,~hen he resuscitated the old name subjlaviventrls Gray (Mm. 
nud.), ,vhich he dated from Horsfield (1851) Oat. Mamm. Brit. 
Mus., p. 158. 'Most nearly allied to bhotia with which it shares 
the dark greyish general colour above-but the size is larger, 
the skull sometimes attaining 54 mm. in length.' (A glance at 
the table of skull measurements above should show that 
there is no racial difference here between our Mishmi 'sub· 
flaviventrls' and our' bhot·ia'.) Also the" ochraceous colour of 
the undersurface is lllore restricted to the median area' in 
, subftav'iventris' which may be true but is in my opinion 
scarcely a sufficiently important character for any subspecific 
characters to be based on it. Thomas then proceeded to 
describe a new race, D. l. gal'onum, near the typical race 'but 
belo,,~ instead of the yellowish wash approaching "orange 
ochraceous" as it does in lokriah, bhotia and subjlavivent1"is, 
it is far paler and more yellow', seemingly he forgot to 
conlpare this ,vith macmillani, of which it would appear to be 
a synonym. 

(i) Dremomys lokriah lokriah (Hodgson) 
Text-fig. 9 

1836. Sc·iurus lok1*iah Hodgson, J. A8iat. Soc. Bcng., 5, 232. 
1843. Sciurus subflav-iventris Gray, Handlist Mall~n~. B.M., 144, 

n01n. nude See aT.so Thomas, 1922, J. Bomba,y nat. Hist. 
Soc., 28, 2, 429. 

1916. Drenltom,ys lokriah bhoi'ia Wrought on, J. BOl1lbay nat. Hist. 
Soc., 24, 3, 418-426. 

Vernac'ular names (from Blanford).-Loluia, Nepal; Zhamo, 
Bhot.; Kalli or Kalli ting-dong, Lepcha. 

Type-locality.-Of lokriah, Nepal, of subftaviventris, ASSall1, 

and of bhot·ia, Sedonchen, Sikkim. 
Range.-Specimens examined from NEPAL: Challdragiri 

Pass, Hathibun, Satthar, Gorkha; and no exact locality. 
SIKKIM, Lachen, Gangtok, Sukiapohkri, Ringin, Sedonchen and 
Chuntang. MISHMI, Dreyi. NORTH BURMA, Adung Valley. 

Specimens of the typical race weighed respectively 51 oz., 
6 oz., 7 oz., and 7! oz. (SikkiIn or MishnlL) Mammap 6 
(Sedonchen) . 
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(ii) Dremomys lokria·h macmillani Thomas * 
1916. Dremon~ys '1nacl1'1!illani Thomas, J. Bontbay nat. Hist. Soc., 

24, 2, 238. 
1922. Dremornys lo1criah garonurn Thomas, J. Bontbay nat. Hist. 

Soc., 28, 2, 430. (Tura, Garo Hills, Assa.m.) 

'11ype-locality.-Tat,kon, West Burma. 
Range.-Specimens examined from ASSAM: Mokokchung, 

Naga Hills; Tura and Driragiri in Garo Hills; Khonshnong in 
Jaintia Hills; SOUTH KAMRUP, Rajapara'; BURMA: Tatkon; 
Kabaw, 50 miles north-west of Kindat. A skin which, is 
very similar from TIBET, Zayul. 

For macmillani, weight 51 oz. (Rajapara), 5·6 oz. 
(Khonshnong) , 6 oz. (and mammae 6), Duragiri; respectively 
7 and 8 oz., Chin Hills. 

(iii) Dremomys lokriah pagus Moore 

See Appendix. 

T,vo specimens recently received from Mr. W J. C. Frost 
from the Naga Hills, no exact locality, 5,000 ft., both males, 
differ very markedly from each other in colour of the under .. 
parts, Olle being much brighter on the throat, and the other 
much paler. One of these has a dark mid-dorsal line, and one 
has not. 

24. Dremomys rufigenis (Blanford) 

The Red-cheeked Squirrel 

1878. 8c'iurus rufigenis Blanford, J. Asiat. Soc. Beng., 47, 2, 156. 

Distribution of species.-Malay States, Siam, Il1do-China, 
BURMA, ASSAM, Yunnan, Szechuan, Hupeh, K,veichow and 
Hainan. 

This species differs rather strikingly frol!1 ~he allies ill the 
red coloration of the Ullderside of the tail, and as it' occurs 
,vith both allied species in various places, it is reasonable to 
give it specific rank. The muzzle is relatively longer and the 
orbit relatively shorter than in D. lok,·iah, as indicated in the 
key above. As well as the colour of its tail which distin
guislles it, this species is incl~ed to differ in some cranial 

* For ecological and other notes on central Manipur specimens, 
also see Roonwal, M. L., 1949, Tran~. nation. Inst. Sci. India, 
Calcutta, 3 (2), pp. 85-86; and 1950, Rec. Indian Mus., Delhi, 47 (1), 
pp. 18·10.--EDITOR. 
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details from D. pernyi; very generally the toothro,v is pro
portionatel:r longer in this species; and very generally the 
bullae are proportionately smaller. There are, however, 
some individual overlaps in various specimens of both species. 
Most often also the frontaIs tend to be a lit.tle ,vider propor
tionately than in D. pel"nyi. 

The cheeks are red in colour in the Indian races. This is, 
ho,,"ever, not the case ,vith the second nam~d race, D. 1 .. 

pyrrhomer-us Thomas, from Hupeh, Szechuan, Kweichow, etc., 
in China, which is extralimital. A host of other subspecies 
have been named for this species, nearly all of which are so 
similar to the typical race that they may well be synonym'3 
of it. But it does seem possible to retain one of the Burmese 
races, D. r. adamsoni, on average size of skull. In our speci
mens for this race, the occipitonasallength is al"rays less than 
53 mm. In the other races, including the typical, there are 
only t,,'o adult skulls (one of these not entirely complete) 
,,,,hich has the occipitonasal length less than 53 Inm. I 
,vou.ld doubt whether the other named Indian race, opimus, 
is anything but a synonym of the typical race. It must be 
admitted that the character for adamsoni is based on only 
five skulls, as against more than 30 skulls for the oth~r races. 

External charactel's.-Tail shorter than. head and body. 
Except for the colour, external characters without peculiarity. 
Colour of back not very different from D. lokriak, general 
effect speckled dark greenish brown. A pale patch behind 
the ears, but this is often inconspicuous. Tail above mainly 
black, but many of the hairs often white tipped. Cheeks 
(in Indian races) markedly contrltsted red, the whiskers 
black. Chin white; belly and underparts white or grey. 
Sometimes the whitish area on the underside is. extensive, 
but sometImes it is reduced nearly to a mid-ventral line 
between the brown of the sides. Whole of underside of tail 
clearly deep red throughout its length, the red bordered- by 
black mixed white hairs at each side and terminally. The 
colour of the underside of the tail is constant throughout the 
species. 

External measutements.-As in Table 24, belo,v. 
The following notes takell from skins: adamsoni, Kala,v; 

'Shot on ground; had b~en eating small wild figs' Pyaung
gaung, weight 6! oz.; Gokteik, 8l oz. ;- Kindat, 81 oz.; 0p1·mus, 
Hkamti, 81 oz. 

Oranial characters.-The skull is much like that of D. 
lokriah, but the rostrum is relll,tively longer. The occipito
nasal length in this species varies between just under 51 mm, 
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TABLE 24.-Exte,'nal 'Ineasuretnents Of the Indian 'I'aces of 
Dremomys rufigenis 

Head and Tail 
body 

Hind
foot Ea.r 

D'I'emolnys '1'ufigenis rufige'Ytis 

Skins seen from Mount Mooleyit" Tena·sserim, but none of them 
measured. Many measured skins from various localities in Indo-China, 
and from Siam. Head and body varies between 175 and 214 mm,; tail 
between 132 and 180 mm,; hindfoot between 31 and 51 mm.; ear 
between 18 and 25 rom. 

Dren!ontys rufigenis 'J'ujigenis (' opi·mu8 ') 

Hkamti, Burma 
Hkamti, type 

202 
210 

173 
174 

A specimen also from Mokokchung in Naga Hills. 

Dremomys rufigenis adct1nsoni 

F. Kindat, Burma (eastside) 192 164 
M. Kindat 195 163 
M. Kindat (east side) 186 162 
M. lrindat (eastside) 188 177 
M. Pyaunggaung, Shan States 203 154 
F. Pyaunggaung 187 138 
F. Pyaunggaung 206 155 
M. Gokteik, Shan States 208 152 
M. Maymyo, type 200 125 

50 
50 

49 
50 
47 
49 
45 
46 
451-
461 
40 

22! 
21 

20! 
21 
22 
21 
21! 
20 
20! 
22 
21 

and 58 mm. It inclines therefore to be slightly larger than 
lok1"iah. The nasal length exceeds the least interorbital 
,vidth, with one individual exception in about 37 skulls; 
in this specimen they are about equal in length. The orbit is 
proportionately shorter than in D. Z.okriah, and is usually less 
than 28% of the occipitonasallength. The frontal bones are 
less than 30% of the o ccipitonas al length as a rule, and do not 
exceed that percentage, at least in Indian specimens. I have 
seen no Indian specimens with the parietal ridges joining, 
but they come near together in some specimens, and prob
ably do so ultimately. The suture of the frontals and 
parietals seems less straight than is usual in lokriah, but this 
is perhaps an individual character. The bullae definitely tend 
to be smaller than in D. lokriah and D. pernyi. Other cranial 
characters as described above for D. lokf'iah. Mandib1e 
,vith ,veIl developed coronoiq process, and similar in for .. 
lnation to that of D. lokrian,. 
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TEXT-FIG. 10. Drenton~ys rufigenis rujigenis (Blanford). A, B, C, 
dorsal, ventral and lat.eral views of the skull. D, lower jaw of the 
same. (X 4). 

Dental characters.-Upper incisors narrow, red and usually 
ungrooved; cheekteeth essentially normal Sciurine in pattern; 
P. 3 of medium size as usual in the genus. 

Cranial measurements.-As in Table 25, below. 
Dimensions of the species Dremomys rufigenis, including all 

ava·ilable races, in the British Museum material.-The occipito
nasal varieR het'veen 50·8 and 58 mm, The toothro,v bet,veen 



184 ELLERMAN: FAUNA OF INDIA: MAMMALIA 

F. 
.~ 

M . . , 

TABLE 25.-0ranial1neasurements Of the Indian races of 
Dremomys rufigenis 

I 

0 Ul 
~...-4 
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, 00 3 .... a3 

P-coo ~ ~~ -.... tC oS tC s= m 8s= "; °0 z 0 o J.4 ;.. 
0 ~ ~ ~ 

Drel1101nY8 ruflgenis rufigenis 

88.12.1.41 53·7 25·9 9·7 17·2 15·8 
1\{ount Mooleyit, Tenasserim 
91.10.7.81 

circa 52·3 25·6 10·1 16·2 15·6 
l\'Iount Mooleyit (co-type) 

.+J .-
rE 
0 

14·8 

15·8 

The occiput of this skull is not .fully complete. Besides these, I 
have measurements of fourteen skulls from Siam, Laos, Annam, and 
Tonkin. In these, the occipitonasal length varies bet,,·cen 52·1 and 
57·5 mm. but only once under 53 mm. 

DremonlYs 'I'uflgenis ruflgenis (' opimus ') 

1\1. 15.5.5.197 55·3 9·9 17·7 17·0 15·0 
Hkamti, Burma 

1\1. 20.6.6.12 55·5 26·4 19·0 16·5 15·5 
Mokokchung, Naga Hills, Assam 

1\1. 15.5.5.195 53·4 26·1 10·2 16·7 16·0 15·1 
Hkamti, type 

Drernornys ruflgenis adanlsoni 

F. 14.7.19.157 50·8 24·2 9·2 16·0 14·2 14·0 
Kalaw, Shan States, Burma 

F. 15.5.5.194 52-4 25·7 9-5 17·0 15·6 14·8 
Kindat, Burma (east side Chindwin) 

M. 14.7.8.32 52·7 24·9 9·3 17·3 14·5 14·9 
Pyaunggaung, Shan States 

M. 14.7.8.31 52·4 25·2 8·9 16·8 15-4 14·6 
Gokteik, Shan States 

F. 14.7.8.33 52·1 25·0 9·4 16·4 15·1 14·7 
Pyaunggaung, Shan States 

The type, from Maymyo, Burma, is not fully measurable. 

8·9 and 11 n;tm. The head and body varies between 1~8 an~ 
227 mm. in apparently adult skins; tail between 113 and 
185 mm. Hindfoot 31-51 mm. 

Provisional key to Indian races oj Dremomys rufigenis 

1 (2) Occipitonasal lengt.h less than 
53 mm. _ D. 'I'. adarllsoni 

2 (1) Occipitonasal length normally more 
than 53 mm. (two exceptions in 
over 30 skulls, one of t.hese with 
occiput incomplete) .. ,. ., ,D. 'f. rufigeni~ 
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Races.-As noted above,. the Indian race adamsoni may be 
retained on the average smaller size of the skull, ,vhen 
compared with all other skulls of races represented in t.he 
British Museum. The third Indian race, opimus, was only 
compared with adamsoni by its describer. Wroughton, in 
his key to the Mammal Summary for India, states that the 
tail hairs are 'markedly tipped white' in opimus,- and 'not 
Inarkedly whitened~ in 'I"ufigenis. This is true if trujigenis is 
restricted to two co-types from Mount Mooleyit, Tenasse~im; 
but numerous Indo-Chinese and Siamese specimens of 'fUji
genis have the tail as in opimus, and in D. lokriah either 
character may be present individually. Personally I do not 
believe that laomache, belfieldi, ornatus or opimus are based 
on characters which are anything other ~han individual. 
I can find no cranial distinc~ions between any of them, and 
very little if any external distinctions now that a large series 
for the typical race is available. I ,vould regard them all as 
synonyms of one widely ranging race. 

(i) Dremomys rufigenis rufigenis (Blanford) 

Text-fig. 10 

1878. Sciurus rufigenis Blanford, J. Asiat. Soc. Bengal, 47, 2, 
156. 

1916. Dremomys ruflgenis opimus Thomas, J. Bombay nat. Hi8t. 
Soc., 24, 2, 237. (Hkamti, Upper Chindwin, Burma.) 

Type-locality.-Mount Mooleyit, Tenasserim. 
Range.-Specimens seen from TENASSERIM, Mount Mooleyit ; 

BURMA: Hkamti; ASSAM: Mokokchung, Naga Hills. Also 
ANN AM , Djiring, Dakto, Thua-Iua, Col-des-nuages; TONKIN, 
Backan, Tamdao, Kontoum, Baoha, L-:Aos, Nape, Xieng
khouang. SIAM: Chiengmai, Doi Sritepe, Metaw Forest, 
Raheng. 

(ii) Dremomys rufigenis· ada,msoni Thomas 

1914. Drerllto1)~ys rufl{Jenis ada.msoni Thomas, J. B01nbay nat. Hist. 
Soc., 23, 1, 25. 

Type-locality.-Maymyo, Burma. 
Range.~pecimens seen from BURMA: Maymyo, Kalaw, 

Gokteik and Pyaunggaung in. Shan States~ and Kindat 
(east side of Chindwin). 



1R6 ELLERMAN: FAUNA OF INDIA: MAMMALIA 

25. Dremomys pernyi (Milne-Edwards) 
Perny's Squirrel 

1867. Sciuru8 pm-nyi Milne-Edwards, Rev. Mag. Zool., 230, pl. 19. 

Type-locality.-Szechuan, China. 
Distr-ibution.-In China, from the states of Szechuan, Hupeh, 

Yunnan, Fukien, Chekiang, Anh,vei, K"reichow, also Formosa. 
ASSAM, MANIPUR, and Western and Northern BURMA. 

This species, which is the second to be named in the genus, 
is less common in Indian territory than its two allies. From 
D. lokr-iah it differs in its longer snout, and proportionately 
shorter orbit; from D. rufigenis it differs in having the lower 
side of the tail not red, the cheeks not red, and generally, but 
not al,vays, by its proportionately shorter toothro,v, narro"\\rer 
frontals, and larger bullae. There are many named sub
species. Most of them are based on very trivial supposed 
colour characters. There is no question that the form from 
Formosa, D. p. owstoni, is a valid race, or .it is often given 
specific rank; it is the second name in the species as here 
understood, and is characterized by its yellow belly (the 
underparts grey or white in the other races) and its large 
size, the occipitonasallength 53·4 mm. at least in our material. 
One other race, from North Burma, stands right apart from 
all other material available to me on its large size; this is 
D. p. imus, one of the last to be named; and its occipitonasal 
length is 55·3-57·2 mm.; in our material 53·7 mm. seems to 
be the highest measurement for any of the remaining races 
and this out of thirty-three skulls representing about ten 
supposed races. The other named forms I regard as syn
onyms of the typical race. 

External cha1·acter8.-Without special peculiarity. In India, 
this species is at once distinguished from lOktiah by its lack of 
yellow or orange underparts, and from rufigenis by its lack of 
red coloration on lo,ver surface of tail and lack of red cheeks. 
Colour of back about as in the related species. Underparts 
greyish or whitish grey. Sometimes the genital regions are 
dark reddish in colour. Cheeks about the same colour as 
head; underside of tail tends to be yello,vish or bro,vnish in 
middle, the sides with black mixed white hairs. 

As already noted, the North Burm3se race, imus, is retain
able on its unusually large skull. The other named Indian 
race, mento8u8, is very little known and, like most so-called 
races of this species, is poorly characterized. Thomas, 
1922, gave a key to his races of pernyi, and said that mento8u8 
,vas like the race D. p. hOlvelli (1922, Ann. Mag. nat. Hist., 10, 
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401), from Ma-Chang-Kai, about 25 miles SW of Tengueh, 
Yunnan, ,vhich is near the Burmese border, but ,,,as smaller in 
size and with shorter toothrow. I have, however, specimens 
of howelli ,vhich have the toothro,v as short as mento8u8, and 
the toothro,,' of the type of the latter is not proportionately 
shorter than in howelli. It is my belief that' howelli', 'men
t08US' and the other named races from China cannot be 
separated from the typical race. 

External measurement8.-As in Table 26, below. 

TABLE 26.-External '1neasurements oj the Indian races of 
Dremomys pernyi 

Head and Tail Hind- Ear body foot 

Dre1non'tYs pernyi pernyi 

F. Naga Hills, Assam 183 130 40 22 
F. 6 miles west of Kindat, 

Burma type of' '1nentosus ' 184 III 42 221 
Frost Collections-
1\1. 305 190 150 45 25 

Naga Hills, 5,000 ft. 
~f. 306 195 148 43 25 

Naga Hills 
1\1. 304 195 150 43 25 

Naga Hills 

Unmeasured skins from Manipur, and Mokokchung (Naga Hills), also 
examined. 

Dremomys pernyi im'U8 

F. Adung Valley, Upper Burma 210 
1\1. Adung Valley 205 

150 
165 

48 
47 

24 
25 

The type, from west flank, Mount Imaw Bum, Burma, has also been 
examined. 

C,'anial characters.-This species has the rostrum long, 
but is much like rufigen1~8 cranially with certain minor excep
tions. In size the occipitonasal length varies between 48 
and 57 mm., and the largest skulls are from North Burma. The 
nasal length exceeds the least interorbital ,vidth with one 
exception in about forty-one skulls measured. The orbit is 
relatively short, averaging less than 28% of the occipitonasal 
length for all races, On one Indian skull the parietal ridges 
are almost joined. The frontal width always appears less 
than 30% of the occipitonasal in this species. The bullae 
as a rule tend to be slightly larger than in D. rufigenis. Other 
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cranial characters not essentially different from those des
cribed above for D. lokriak. Mandible with quite strong 
coronoid, and essentially as in the allied species. 

TEXT-FIG. 11. Dremo'lnys perny'j, pe'l'nyi (l\Iilne-Edwards). A, lateral 
view 'of the skull. B, lower jaw of the same. ( X 3). 

Dental characters.-As in the related species. In the large 
Burmese race the nasals project very noticeably in front of 
the level of th:e upper incisors, but there is a tendency for 
this formation to be present throughout the genus. There 
is in general a tendency for the toothrow in D. pe1"nyi to be 
proportionately shorter than in D. 1'ujigenis, and lokriak. 

Oranial measurements.--4As in Table 27, below. 

TABLE 27.-0ranial measurements oj the Indian 'races oj 
Dremomys pemyi 

I 
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Drern01nys pernyi imus 

1\1. 32.11.1.65 55·3 26·3 8'7 18·4 13·7 13·8 
Adung Valley, North Burma 

F. 32.11.1.66 55·9 26·1 9·6 17·5 14·6 13·5 
Adung Valley 

1\I. 20.8.7.7 57·2 27·2 18·6 14'7 14'7 
1\1 t. Ima.w Bum1 North :al.lrma, type 



TABLE 27.-Cranial1neasurenl,enls of the Indian races of 
Dremomys pernyi (concld.) 
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Drel1toU'"yS pernyi pernyi 

F. 16.3.26.40 50'7 circa 8·3 16·1 13·7 13·8 
Chin Hills, l"Ianipw', type of' 1nento8Us' 

1\1. 20.6.6.11 53'7 24·5 8·2 17·4 13·7 14'0 
1\lokokchung, Naga Hills, Assam 

Frost Collectioru:- circa 
M. 305 50-9 23·2 8·6 16'5 13·3 13·2 

Naga Hills circa 
ll. 306 53·7 24·3 8·2 14·7 13'4 

Naga Hills. Old 
1\1. 304 50·6 23-2 8·6 16·2 13·n 13'0 

Naga Hills 

Di'lnensions of the species Dremomys pernyi, including all 
races, as indicated 'in British M U8eum mate1'ial.-Th~ occipito. 
llasallength varies between 48 and 57·2 rom. The toothro\v 
between 7·8 and 9-6 mm. The head and body varies bet\veen 
142 and 220 rom. The tail between 85 (rarely under 100 mm.) 
and 180 mm. Hindfoot 37-49 mm. 

l(ey to tke races of Dremomys pernyi in India 

1 (2) Occipitonasal length not under 
55·3 mm.. (55'3-57·2 nun.). D. p. itnU8 

2 (1) Occipitonasal length not exceeding 
53·7 mm.. D. p. pernyi 

(i) Dremomys pemyi pernyi (Milne-Edwards) 

Text-fig. 11 

1867. Sciuru8 pernyi ~Iilne-Edwards, Rev. Mag. Zool., 230, pI. 19. 
1922. DrenlQ,nys pernyi 11'ltentostt8 Thomas, Ann. Mag. 'Itat. Hisl., 

10, 401. 

Type-locality.-Szechuan, China. Of ment08u8, 6 miles west 
of Kindat, 6,000 ft. 

Range.-Specimens examined froDl ASSAM: ~okokchung, 
12 Dliles SEe of Kohima, and 110 exact locality 5,000 ft., all in 
Naga Hills; MA.mPUR: BURMA, 6 miles west of Kindat. 
YUNNAN, Tseko\v, Mekong Valley, Mekong-Yangtse Divide, 
l\lekong-Sal\,,"eell Diyide, and SZECHUAN, Nag chuka , 8hoo·o-
SO, Y acho\,,". 
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(ii) DremomyS pernyi imus Thomas 
IU22. Dre'lllon~y8 pernyi ilnu8 Thomas, Ann. Mag. nat. Hi8t., 10, 

402. 

Type-locality.-Mount Imaw BUDl, ,vest flank 7,000 ft. (lat. 
26'10° N., long. 98·30° E.). 

Range.-Specinlens seen fronl BURMA: Adung Valley, Mt. 
Inla,v Bunl. 

Genus 8. Funambulus Lesson 
1835. Funambulus Lesson, [llustr. Zool., 15, pI. 43, 2 pp., text. 
1923. Ta1J'ltiodes Pocock, Proc. zool. Soc. Lond., 215. SCiUl'US 

tristriatu8 Waterhouse. 

Type-speC'ies.-F~f.,nambulu8 indicu8 Lesson = SCiU1'U8 pal .. 
marum Linnaeus. 

Range.-Ceylon, and Peninsula of India, north,vards to 
Baluchistan, the Punjab, and Nepal Terai. South-eastern 
Persia. 

This genus contains the Indian Striped Palm-Squirrels, and 
it is not an easy one to define. The coronoid process of the 
mandible is constantly lo,v and reduced, and this is about 
the only cranial character which seems to divide ]j'unambulu8 
from related genera. That it is a natural group I do not 
doubt, but it is not well characterized. There is a tendency 
towards narrowing of the frontal bones, but it is 110t a con
stant character in the different species, and in one little kno,vn 
species, F layardi, it seems absent. The baculum apparently 
differs from both Sciuru8 and Oallosciuru8. It is, according 
to Pocock, a simple bone, without the accessory blade ,vhich 
is found in the eastern genera, such as Oallosciu1"U8. Pocock 
divided this genus into t,vo on the .structure of the baculum, 
,vhich he stated differed in F t1"istriatus from F palmarum. 
Considerable confusion has been the result of this split, and 
it becomes clear that it is highly undesirable to form generic 
names based solely on this character. According to Osman 
Hill, for instance, (1936) the Ceylon race of F palmarum 
agrees more with' Tamiodes' (t1"'ist1"iatus) in its penial charac
ters; sublineatus again is quite distinct from either, while 
laya1"di, which seems cranially the most distinct of the species, 
agrees more with mainland F. palrna14um (= restricted Fun .. 
ambulus of Pocock). The significance of these details is not 
,veIl understood at the present day, and calls for further 
examination of more races. 

The genus luay be defined as relatively small squirrels, 
,,,ith the baculum lacking the accessory blade of Oallosciuru8 
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and allies (so far as kno\vn), the back clearly striped, the 
coronoid process of the mandible low and reduced, and a 
tendency (except in F layardi) for the frontal bones to be 
narro,ved. There are 5 upper cheekteeth, and the dentition 
is not abnormal. As a general rule the width across the 
postorbital processes is considerably less than half the occi
pitona.sal length. (F. layard·i may be an exception, but 
our material for that species is so poor that one can do little 
,vith it.) 

Blanford placed this genus in SCiU1·US (as he did all the 
other genera of non-Hying squirrels except Marmota, and 
recognized four species: F palma l'um , of Linnaeus (1766), a 
small species with light underparts al).d bright stripes on the 
back, the frontal bones narrowed; F tristriatus, Waterhouse, 
1837, essentially like the last but occurring with it extensively 
and always averaging larger; F sublineatus, Waterhouse, 
1838, ,vhich is a small species with drab, dull underparts, 
dull stripes on the back, and the frontal bones rather less 
narro,ved, and F laya1·d·i, Blyth, 1849, a little known species 
,v'hich has red underparts, moderately ,vell marked stripes 
(the middle one much brighter than the outer pair), and in 
,vhich apparently the frontal bones are not narrowed. Be
sides these, Wrought on in 1905 separated from palmarum 
the northern species ,vhich is like palma1·um but with an 
extra light stripe each side, and with no reddish middle line 
on the underside of the tail. This species, F pennanti, 
occurs ,vith palmarum in some places, and it seems necessary 
to give it specific rank. 

This genus is practically confined to Indian territory, but 
recently F. pennanti has been collected in south-eastern Persia. 

In 1923 Pocock examined the penial characters of two 
species, Funambulus palmafum and F trist14iatus, and erected 
a ne,v genus for the latter, 'Tamiodes', on the results obtained. 
He keyed the t,vo types as follows :-

'Glans penis ending distally in a narrow elongated point supported 
by the distal portion of the baculum, the orifice on the right 
side near the base of the slender portion and remote from the 
tip of the glans. Baculum a simple upcurved attenuated rod. 
Funanzbul'us (restricted to pal1na'ru111,). 

Glans penis thick, blunted, and bilabiate distally, the orifice 
terminal between the upper and lower lips, the lower lip second. 
arily subdivided. Baculum with its terminal portion bent 
vertically upwards and curved fOl'\Vlll'ds with a prominent 
inferior angle. 

'Tcl1niodes' (' trutriat'u8 '). 

I quote further frOin OSlnan Hill (1936): 'The Striped 
squirrels form a very difficult problem. According to 
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Pocock's definitions, the Ceylon race of palma1'um would fall 
into the genus Tamiodes, whilst layardi, with its conical 
appendage on the tip of its glans, would, fall i~to.1!'unambulU8. 
Probably sublineatus on the characters of its glans would fall 
between the two though on its baculum it would require a new 
genus. It seems almost absur.d th~t different geographical 
races of what would otherwise be regarded as one and 
the same species should on their penial characters reqUire 
separate genera, though theoretically one is bound to admit 
that this is the correct procedure'. Until more species have 
been examined. I consider that it is best to retain 
Funambulu8 for all these striped squirrels, despite their 
penial differences' 

Key to the species of Funambll1us 

1 (2) The colour of the underparts is deep 
red. The' back has the mid-dorsal 
pale stripe much brighter than the 
outer pale stripes. The width of 
the frontal bones (= least inter
orbital measurement) approxi
mates to or exceeds 13 mm. (Occi-
pitonasalless than 40 mm.) . Funa1nbulu8 layardi 

2 ( I) The colour of the underparts is 
never deep red. Normally the 
mid-dorsal pale stripe of the back 
is not much brighter than the outer 
pale stripes. The width' of the 
frontal bones in skulls of similar 
size is normally under 13 mm., only 
reaching this measureme:Q,t in large 
races of F. trist1"iatus in which t.he 
occipitonasallength usuaUyexceeds 
43 mm. (Owing to the fragmen
tary nature of the material avail
able for layardi, it is not possible 
to give more exact distinguishing 
characters than those above). " .. ".. 3 

3 (4) The length of the orbit is normally 
less than 10 mm. The colour of 
the underparts is drab a.nd dull. 
All the stripes of the back tend to 
be faint or indistinct. A small 
species, t,he occipitonasal length 
does not exceed 36"9 mm., and is 
usually less than this measurement. FU1larnbulus 8ublineatu8 

4: (3) The length of the orbit exceeds 
10 mm. The colour of the under
parts is usually whitish or light .. 
The stripes of the back are clear 
ilnd contl'as ted and woll marked" 5 

5 (8) The occipitonasallength of the skull 
is usually less than 40 mm. (about 
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14 exceptions in 185 skulls); the 
length of the palate, measured 
from the front of the incisors to the 
back of the palate, is normally 
less than half the occipitonasal 
length, and normally less than 
20 mm. (to the last figure, about 
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9 exceptions in 185 skulls) . 6 
6 (7) Back usually with five light stripes. 

The underside of the tail without a 
red line running down its cent.re . FU11(l1ubulu8' pennanti 

7 (6) Back usually with three light 
stripes. The underside of the tail 
has a red or reddish line running 
down its centre for a greater or 
lesser extent. Funambulus palrnarum 

8 (5) The occipitonasallength of the skull 
is normally over 40 Inm. The 
length of the palate approximates 
to or exceeds 20 mm., and is usual
ly more than half the occipitoJl.asal 
length. . .... , .. , Funantbulus tristriatu8 

26. Funambulus layardi (Blyth) 
Layard's Striped Squirrel 

1849. SCiUTU8 layardi Blyth, J. Asiat. Soc. Beng., 18, 602. 

Distributlon.-Ceylon, and the Western Ghats in South 
India. 

For some reason, this species seems rare in collections, and 
our material is far from satisfactory for it. This rarity is 
very different from the status of the other species of this 
genus, two of which, palmarum and pennanti, are easily the 
commonest squirrels in India as far as British Museum 
material is concerned. 

The present. species differs from allies in having the colour 
of the underparts deep red; also in having the mid-dorsal 
pale stripe markedly brighter than the two outer pale stripEs; 
also apparently in the skull, which, so far as I can tell from 
material examined, seems much less narrowed as far as the 
frontal and postorbital width is concerned. Thus the 
frontals are as wide as is in the largest skulls of F t·ristriatus, 
the largest species of the genus, and the width across the 
postorbital processes is nearly half the occipitonasallength~in 
the one measurable skull. Apart from the reduced coronoid 
process to .the mandible, it is not very easy to distinguish 
this species cranially from larger species and races of the 
subgenus Tam~~ops of Callosciurus (Le. O. swinhoei and allied 
forms). As far as I can see, the orbit seems a little shorter 
here than in swinhoei, and perhaps the nasals are a little 

13 
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longer than is usual in that species, but the material seen 
for the present species is so scanty' and poor that it is not 
possible even to be sure about these characters. Nevertheless 
one gets the impression that this species is very distinct 
from the other species of the present genus. . 

External characters.-Without special peculiarity. Fourth 
finger dominant in the manus, as usual. The tail is shorter 
than head and body in the type of' signatus ' 

Oolour.-Above dark brown; hands and feet dark; a well 
marked bright yellow mid-dorsal stripe present; on either 
side of this are two quite wide blackish bands, which are in 
turn bordered by two pale narrow yellowish stripes. The 
tail above is black, the hairs mixed with some yellowish or 
whitish tips. Underparts deep red throughout, quite differ
ent from the other species of this genus. Tail apparently 
with a reddish central line running through most of its 
length. The supposed race F l.' signatus' was named by 
Thomas because Its 'light median dorsal line, instead of being 
narrow (about 3 mm.) and pale buffy, is broader (nearly 
5 mm.) ~nd of a rich ochraceous of flame-colour' This is 
true in two skins (out of five) examined for this species, but in 
my opinion. it is altogether premature to attempt to divide 
this species into races based on our extremely scanty material. 
We do not know if this supposed character is valid or seasonal. 
One of the 'signatus' skins was collected January, another, 
true layardi, was taken in August. The remainder are 
undated. I am not prepared to regard 'signatus' as a valid 
race in the present state of our knowledge. One of the· skins 
noted as being 'Shot-in heavy jungle' 

External measurements.-

Head and Tail Hind- Ear 
body foot 

Funambulus layardi (' signatus ') 

M. Ratnapura district, 
Ceylon 

SEe of Ratnapura 
155 
168 

145 
? 

331 
? 

14 (February) 
? 

Other skins from Mousekande, Ceylon, and no exact locality. 

Oranial characters.-Unfortunately all skulls but one for 
this species are in fragments and not fully measurable, and 
the one measurable one, a type, has the frontal width not 
measurable. The width across the postorbital processes for 
that skull is nearly half the occipitonasal length, relatively 
much wider than in the other species as far as I have examined 
them. This species seems to have a wider skull than in the 

I3B 
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allies, at least as far as the frontal width is concerned. Apart 
from this there seem to be no very special peculiarities. The 
coronoid process of the mandible is low and reduced in the 
few jaws available. The nasals in the adult seem to be 
longer than those of Callosciurus (Tamiops) swinhoei, but 
apart from that and the reduced coronoid process, it is a 
little difficult to distinguish them on the material available. 

Dental characters.-Upper incisors yellow, narrow, and plain. 
Five upper cheekteeth; the pattern apparently without 
peculiarity. Lower molars basinshaped, and of normal 
Sciurine type. 

Cranial meas1.trements.-
I 

Ul 0 
~ I fIl c; ..... - ~ ~~ ~ - ~ ~ 
..... CIJ ~ ~~ a:s ~ ..... 
g ~ - o 0 Ul 0 ,,0 

'" o J.4 a:s ~ ~ OC p.. ~ Z ~ 0 

Funambulus layardi ' signatus' = layardi 

M. 15.3.1.73 39·3 19·1 7·2 11·7 10·7 
Ratnapura district, Ceylon, type 

A few other broken skulls have the frontals width not less than 13 
mm., usually more. 

Dimensions of the species Funambulus layardi, in British 
Museum material.-Occipitonasal, as above, 39·3 mm., and 
toothrow 7·2 mm. (another skull has the toothrow about 
8·1 mm.). Head and body 168 mm. in one skin, 155 mm. in 
another. Tail 145 mm., hindfoot 331 mm. in one measured 
skin available. 

(i) Funambulus layardi layardi (Blyth) 
1849. Sciurus layardi Blyth, J. Asiat.,Soc. Beng., 18, 602. 
1924. Funambuluslayardi signatus Thomas, Ann. ,Mag. nat. Hist., 

13, 241. Rat.napura, Ceylon. (For discussion of cat at us, 
see above.) 

Type-locality.-Ambegamoa Hills, Ceylon. 
Range.-Specimens examined from CEYLON: Mousekande; 

Rasagalla; Ratnapur, and SEe of Rat~apura. 
I have not seen the subspecies described as Funambulus 

layardi dravidianus* by Robinson (1917), from the west side 
of the Western Ghats, Travancore. 

The species was based on an immature skin and skull, and 
it is said that it 'differs from the type in having the top of 
head and cheeks rich rufous orange and the undersurface 

*Funambulu8 layardi dravidianu8 R,obinson, 1917, Rec. Ind. Mus., 
13, 42. 
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yellowish orange instead of dull chestnut. Area between the 
light bands on back deep lustrous black' Based on a single 
immature specimen, this name seems of value merely in 
drawing attention to the fact that F layardi occurs on the 
mainland of India as wen as in Ceylon. 

27. Funambulus sublineatus (Waterhouse) 

The Dusky Striped Squirrel 

1838. Sciurus sublineatus Waterhouse, Proc. zool. Soc. Lond., 19. 

Distribution.-Ceylon and South India. 
A small species, differing from its allies in the fact that 

all the stripes of the back tend to be dull and indistinct. 
The colour of the underparts is drab and dull. The orbit is 
proportionately rather shorter than in alHed spec~es (layardi 
excepted) and is usually actually shorter. Only in one sku11 
I hav~ examined does this length reach 10 mm., whereas it 
exceeds 10 mm. in the allied species. The frontals are 
usually, but not invariably, proportionately a little wider 
than in palma'turn, pennanti and tristriatus. The occipito
nasal length of the skull is usually less than 36 mm. This 
species is very easily distinguished by its combination of dull 
belly, faint or indistinct stripes, rather short orbit, widish 
frontals, and small skull. 

External characte1os.-This is a small dark rather soft-furred 
squirrel with rather narrow tail, which averages a little 
longer than head and body in the typical race, a little 
shorter than this length in the Ceylon race. The hand is as 
usual, with four fingers, of which D. 4 is the longest; the foot 
has five toes, and is not peculiar in form. 

Colour.-(The skins examined were collected, for the typical 
race in February, April, May, June and July, and for F s. 
obscurus, in February and April). Colour dark brown, the 
hands and feet dark. The middle of the back, in the typical 
race, has four 'indistinct dark stripes separating three rather 
indistinct paler ones, these stripes all close together, and 
rather short. Roughly the same pattern is present in the 
Ceylon race, which perhaps averages darker above, but there 
is more distance bet,veen the pale stripes, caused by the 
dark bands or stripes being markedly wider than in the 
typical race. Tail with alternating rings of orange or whitish 
and black. Underparts drab dull brownish, often little 
lighter than the back, or rarely more greyish, but dull. Colour 
of tail below as in its upperpart. 
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External measuremenls.-.A.s in Table 28, below. 

TABLE 28.-External measurements of the 1 ndia.n races of 
Funambulus sublineatus 

Head and Tail Hind- Ear 
body foot 

Funa1nbulttB sublineatus sublineatu8 

Kuttyani, Travancorc 130 135 25 ? 
Kuttyani 120 120 25 ? 
Kuttyani 125 120 25 ? 
Kuttyani 120 120 19 ? 
Poumudi, Travancoro 114 128 25 ? 
Tigershola 112 119 26 12 

1\1. Bombay Shola, Kcdaikanal 112 116 27 14 
1\1. Huvinakadu Estate, Kutta, 

Coorg 120 117 30 14 
Kil Kotagiri, Nilgiris 110 120 28 13 

F. Travancore 114 109 22 9 
Travancore 112 106 21 9 

Other skins from Benhope, Shemelly, Cochin, Madras, Coonoor, 
Wynaad, and High Range, Trivandrum. Also co-types of'delesserti', 
from the NiIgiris. 

Funa'nlbulu8 aublineatu8 obSCU1US 

1\1. 'Vest Haputale, Ceylon 122 94 25 12 
M. West Haputale 119 100 29 14 
~1. \Vest Haputale 110 96 27 11 

Pattipola, Ceylon 116 118 30 15 
1tI. Pattipola 112 III 28! 16 

Kottawtl, Ceylon, type of 
, kathleenae ' 125 122 21 13 

N ores from skins.-Travancore; 'shot in bamboo-jungle, 
common' Kutta, Coorg; 'weight I! oz.' Kuttyani;' shot 
in isolated hill 12 miles north of .Trivandrum. Very common' 
F 8. obscurus; West Haputale, Ceylon; 'jungle, fairly com-
mon' Pattipola; 'shot in the jungle very shy' 

Cranial characters.-The skull is small, not reaching 37 mm. 
in occipitonasal length. The frontals are rather wide for a 
member ~f the present genus, though probably less wide 
than in layardi; their least width normally exceeds the length 
of the nasals. Suture of frontals and parietals practically 
straight; parietals unridged in the series seen, and there 5s 
in younger specimens a well marked and wide interparietal. 
Occiput weak. Palate normally less than half the occipito
nasal length; palatal foramina very short, situated consider
ably in front of the toothro\\"s. Pterygoid fossae of moderate 
d~pth; bullae rather small. The orbit appears to be propor
tIonately shorter than in the allied species, perhaps excepting 
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layardi. The postorbital process is short and weak. Zygo 
matic plate well tilted upwards; zygoma normal. Mandible 
with the coronoid process low and reduced, the condylar 
process long and rather prominent, the angular showing 
signs of inflection. 

Dental characters.-Upper incisors narrow, yellow and plain. 
Five upper cheekteeth; their pattern about as usual, rather 
simple in tendency, with the customary reduction of elements 
in M. 3, and with P. 3 of medium development but consider
ably smaller than the other upper teeth. Lower molars 
basinshaped and essentially normal. 

Oranial measurements.-As in Table 29, below. 

TABLE '29.-0ranial measurement8 oj the Indian raCe8 of 
Funambulus sublineatus 

. ~ UJ 0 0 -~- f..t UJ as • ...c as Q.) 
P-tm ~ ~ - ~ ~ 

• ...c as as ~ as s:: ..... 
g s:: - 0 m 0 rE as 0 Z 504 
0 Pot ~ r.. 0 

Funambulus ~vublineatus sublineatu8 

M. 13.8.22.51 34'6 15·3 6·3 9'1 11·4 91'4 
South Coorg 

M. 19.6.2.37 34'7 16·3 60 10·2 11·2 9'7 
Kotagiri, Nilgiris 
95.10.9.20 33'5 19'5 6'1 9'3 10·8 9'3 
Kuttyani, Travancore 
95.10.9.22 33'0 15'0 6·1 9·8 10·2 9·3 
Kuttyani 
95.10.9.23 34'5 15·8 6·1 10·2 9·7 
Kuttyani 
95.10.9.24 35-4 16'4 5·8 10·6 10·4 9'5 
Kuttyani 
95.10.9.25 34·5 16'4 6'5 94 10·7 9'4 
Poum:udi, Travancore 

Funambulus sublineatus obscur'Us 

M. 15.3.1.74 circa 33'4 16·1 6-1 9·2 circa 10'6 9·3 
Pattipola, Ceylon 

M. 15.7.1.1 circa 36·9 18·1 circa 7'1 
Kottaw3, Ceylon, type of' kathleenae ' 

10·4 10·8 10·2 

Dimensions of the species Funambulus sub1ineatus, in 
British Museum material.-The occipitonasal length varies 
between 33·0 and 36·7 mm. The toothrow between 5·8 and 
7·I,mm. The head and body varies between 110 and 130 mm. 
Tail between 94 and 135 mm. Hindfoot 19-30 mm. 
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Key to the races of Funambulus sublineatus 

1 (2) The median dark stripes narrower, 
so that the pale stripes of the back 
are closer together. Tail often as 
long as head and body. F. 8. sublineatus 

2 (1) The median dark stripes wider, so 
that the pale stripes are placed 
further apart. Tail usually shorter 
than head and body F. S. ObSCUTUS 

(i) Funambulus sublineatus sUblineatus 
(Waterhouse) 
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1838. Sciurus sublineatus Waterhouse, Proc. zool. Soc. Lond., 19. 
1841. Sciurus deles8erti Gervais, L'Institut, 171. (Nilgiri Hills.) 
1852. Sciurus trilineatus I{elaart, Prodr. Faun. Zeylan, 54. (For 

status 8ee Thomas and Wroughton, 1915, J. Bombay nat. 
Hist. Soc., 24, 38.) 

Type-locality.-Nilgiri Hills. 
Range.-Specimens examined from SOUTH INDIA: Kutta, 

Coorg. Kotagiri in Nilgiri Hills; Kodai-kanal; Tigershola; 
Coonoor. Shernelly, Cochin; Benhope, Wynaad, Trivan
drum, Kuttyani, Poumudi, Travancore, Madras. 

(ii) Funambulus sublineatus obscurus 
(Pelzeln and Kohl) 

1886. Sciurus palmarum var. obscura Pelzeln and Kohl, Verh. 
zool. Bot. Ges. Wien., 35, 525. 

] 915. Funarnbulus kathleenae Thomas and Wroughton, J. Born
bay nat. Hist. Soc., 24, 1, 38. (Kottawa, Southern 
Province, Ceylon.) 

Type-locality.-'Uplands of Ceylon' 
Range.-Specimens seen from CEYLON: West Haputale, 

Ohiya; Pattipola; Kottawa. 

28. Funambulus tristriatus (Waterhouse) 

The Jungle Striped Squirrel 

1837. Sciurus tristriatu8 Waterhouse, Charlesworth'8 Mag. nat. 
Hist., 1, 496-499. 

Di8tribution.-Peninsular India. 
This is the largest species of the genus. The occipitonasal 

length of the skull is normally more than 40 mm., and the 
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length of the palate approximates to 20 mm. at least, and is 
usua,lly more than half the occipitonasal length. There 
are clear light stripes on the back, three in number, and the 
underparts are light or whitish. The parietal ridges of the 
skull in old individuals unite and fuse to form a sagittal 
crest. Blanford was inclined to think that the present speciEs 
might be united with F palmarum, as he seemed to think 
the latter was a semi-domesticated variety, but the cranial 
peculiarities of this species undoubtedly entitle it to specific 
rank, and on the characters of its baculum., Pocock placed 
it in a different genus from palma~um. This is not acceptable, 
and the baculum is now kno\\TJl to vary considerably within 
the present genus. 

External characters.-As a rule large for the present genus; 
the tail most often is shorter than the head and body; hands 
and feet without special peculiarity; fourth finger usually 
dominant in the' hand. Six plantar pads are clear on one 
skin, one of which, the outer posterior one, is small and 
reduced. 

Colour.-There appears to be a seasonal change in this 
speciEs. Skins taken in the summer months are mostly much 
·more vividly striped than ekins taken in the winter months, 
though there are individual exceptions. (Material for tris
triatus taken in January, February, April, May, October, 
November, December; for num,arius in January, April, May, 
June, November, December; for wroughtoni in January, 
February, May, June, December; and for thomasi in February 
and Apri1.) In duller skins, the back above is mostly greyish; 
there are three narro,v white or pale buff stripes on the back, 
r~ther widely separated, from each other, separated by two 
wide brown or black bands, and on either side of the outer 
pale stripes there is a narrow dark band. In what I take to 
be the summer pelage, all these dark bands tend to be black. 
The head is to a greater or lesser extent reddish or reddish 
brown above, but v~ry much more so in the summer skins, and 
this colour may be lost ~n some of the paler skins. Tail 
above a. mixture of reddish or yellowish, white and black; 
often only the black and white colour evident. Feet usually 
dark. Underparts whitish or grey, at least in part, some
times the colour of the sides encroaches on to the light median 
parts, but the general effect seems almost always to be light, 
at least as compared with 8ublineatus. Underside of the tail 
wit~ a long deep reddish central portion throughout most of 
its length, the hairs on either side of this mixEd black and 
,vhite. Inguinal regions most often reddish. 
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External measurements.-As in Table 30, belo,v. 

TABLE SO.-External measurelnenis of the Indian raccs of 
Funambulus tristriatus 

Head and Tail Hind. Ea.r 
body foot 

Funalnbulus tristriatus tristriatu8 

~1. Bonaccord, Travancore 155 137 40 ? 
Poumudi, Travancore 178 ? 38 ? 

1\1. Poumudi 180 160 45 ? 
F. Travancore 175 144 30 16 
F. Travancore 174 140 30 17 
M. Travancore 200 146 34 17 
F. Travancoro 140 136 42 16 
M. Travancore 179 140 30 17 
F. Travancore 178 141 31 17 
~I. Kuttyani, Travancore 210 168 38 ? 

F'unalnbubts triytriatus tristriatu8 ('nu1narius ') 

M. Potoli, Knnara 159. 143 40 17 
M. Gersoppa, Kf n~ra 174 147 40 16 
M. Potoli, Kanara 150 136 38 16 
F. Potoli 163 149 40 17 
F. Potoli 158 134 38 16! 
F. Helwalt, Satar .. t 145 135 29 16 
F. Helwak 150 127 26 16 
1\1. Helwak 150 149 31 15 
H. Helwak 154 124 32 18 
M. Helwak 145 141 29 15 
F,,' Helwak 152 129 31 16 
F. Helwak 147 154 32 18 
F. Helwak 153 129 31 16 
F. Khed, Ratnagiri 147 135 36 15 
M. Khed, Ratnagiri 140 157 36 15 
M. Near Sirsi, Kanara 170 1.75 41 18! 
F. Sirsi, Kanara 163 148 40 16 
F. Devikop, Mahratta 158 147 40 17 
1\1. Kardibetta Forest, Mysore 157 155 41 18 
M. Gersoppa, Kanara. 152 ? 40 161 

Sagar, l\lysore 170 ? 39 17 
~1. HelwAk, type 155 135 52 15 

Funambulu8 tristriatu8 tristriatu8 (' thor nasi :) 

M. Khandalla (Young) 120 128 39 16 
F. Khandalla 142 148 38 13 

F. Khandal1a 145 150 
Mammae 2 pairs 

38 14 
M. Khandalla 140 120 37 13 
F. I{handaUa, type ]47 130 35 15 
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F. 
F. 
1\1. 
F. 

M. 
M. 
F. 

TABLE 30.--External measurement8 oj the Indian raCe8 oj 
Funambulus t.ristriatus (concld.) 

Head and Tail Hind-
body foot 

Funa'lnbulu8 trist'riatu8 wroughtoni 

\V otekolli, Coorg lsS 154 44 
Virajpet, Coorg 197 14S 44 
Virajpet 197 157 43 
Virajpet 192 154 41 
Makut, Coorg 196 181 45 
Makut ISO 160 44 
Srimangala, Coorg 194 46 
Srimangala, type 195 172 46 

Ear 

IS 
171 
IS 
171 
18 
17 
18 
IS 

Other specimens from Cotengady Estate, Cochin, and for F. t. 
tristria.tu8, from Wynaad and Madras, no exact locality. 

Notes from ski~.-F t. wroughtoni.-Kotengady Estate, 
Cochin; 'Trapped in coffee' 'Trapped near a Jack tree in 
coffee on the edge of the jungle' Shernelly, Cochin; 'Shot in 
jungle' 

F t. tristriatus, etc.-Helwak, 'weight 4! oz.', also 41 oz., 
41 oz. Gersoppa, I(anara; weight 51 oz. Kuttyani,' Shot in an 
isolated hill 12 miles' north of Trivandrum, very common' 
Travancore, 4,000 ft. 'Shot in jungle, not common' Potoli, 
Kanara; 'Thick forest, some parts evergreen' Khandalla, 
W Ghats ('thomasi'), pregnant; 2 in utero, and mammae 2 
pairs, inguinal. 

Oranial characters.-Skulilargest of genus, with the occipito
nasal length very rarely under 40 mm. in length. The 
length of the nasals normally exceeds the least width of the 
frontals. The postorbital processes are narrow, but of 
medium development, perhaps less reduced than in the 
smaller species. The nasals are usually nearly straight 
posteriorly, but there is slight individual variation in this 
character; the parietals also are nearly straight in front where 
they join the frontals. The narrowest part of the frontals is 
usually caused by a notch each side, in front of the postorbital 
processes. The parietals are ridged, and in old specimens 
they join to form a short but quite well marked sagittal ridge. 
The palate is long, nearly always over half the occipitonasal 
length. Palatal foramina very short, as usual. The bullae 
are moderately inflated but rather small. Pterygoid fossae 
rather well marked and deep. Zygomatic plate well tilted 
upwards, its outer border ridged; zygoma including the lop.g 
jugal of normal Sciurine form. Coronoid process of man
dible low. 
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TEXT-FIG. 12. Funambulu8 tristriatu8 tristriatu8 (Waterhouse). A, B, 
C, dorsal, ventral and lateral views of the skull. D, lower jaw of 
the same. (x 5). 

Dental characters.-Upper incisors red, narrow, and plain. 
Upper cheekteeth (five in number) of normal rather simple 
Sciurine pattern, with a tendency present for M. 3 .. to be 
rather small in size. Lower molars with well marked central 
depression (until worn out), and essentially normal. 
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Cran'ial measurements.-As in Table 31, below. 

TABLE 31.-0ranial '1nea8Urements oj the Indian races of 
Funa~bulus tristriatus 

• tn 0 -~~ • tn ca ..... as ~ 

~~ - ~ .+J Poem ~ a3 d ..... as as :.0 g d - o 0 tn 0 as o ~ ~ ~ "'" 0 P-f 8 ~ 0 

Funambulu8 tristriatu8 tristriatu8 

M. 4.3.2.1 42·8 22·8 8·3 14·0 13·0 11·5 
North Travancore. Teeth much worn. Parietal ridges joined 

M. 4.3.2.2 43·0 22·7 8·2 13·7 12'6 11·5 
North Travancore. Parietal ridges joined 

F. 4.3.2.3 44'4 22·9 8·8 14·4 13·6 12·3 
North Travancore. Teeth much worn. Parietal ridges joined 
216a 42·0 21·4 8·5 12·3 12·7 11·8 
Madras 
216b 40·5 20·6 7·7 12'5 12·6 10·7 
Madras 

Funambulu8 triBtriatu8 tristriatu8 (' numariUB ') 

F. 12.6.29.62 40-8 21·1 8·4 12·6 11·7 11·8 
Dharwar district 

M. 12.11.28.81 42'6 21'3 7·S 13·0 12·6 12·0 
Kanara. Parietal ridges joined 

1\1. 12.11.28.84 41'5 20'8 8'0 12·7 12·7 11'4 
Kanara 

IVI. 12.11.28.85 41'0 13·0 11'4 ' 11·7 
Kanara 

F 12.11.28.86 40'2 21·1 7·8 12·4 11'8 11'8 
Kanara 

M. 15.7.3.23 40'9 20·3 7·7 12·0 12-0 11·4 
Ratnagiri district 

F. 15.7.3.24 41'2 21·1 8'0 13·1 10·9 11'6 
Ratnagiri district 

lVI. 15.7.3.25 41'6 21· I 7·7 12·4 12·0 12·0 
Helwa.k, Satara 

~I. 15.7.3.27 41·0 20·8 
Helwak 

7'7 12·6 11-8 11·7 

M. 15.7.3.28 40·7 20·9 12·5 11·4 11·5 
Helwak 

F. 15.7.3.29 41·5 21·0 7·9 12·4 12'2 12'0 
Helwak. Parietal ridges nearly joined 

F. 15.7.3.30 39·6 20'0 7·7 11'4 11'8 12·0 
Helwak 

F. 15.7.3.3.1 40·4 20·4 7·4 12·7 11'8 12·1 
Khed, Ratnagiri 

F. 15. 7.3.3~ 41·4 21'0 7·5 12·6 12'4 11·5 
Helwak, Satara 



RODENTIA: FUNAMBULUS 

TABLE 31.-0ranial measurements of the Indian races of 
Funambulus t.ristriatus (col1cld.) . 

rJ:. 0 • en .... 
~- Q) 

-:S~ 
.... 

.5 ..... co ~ 03 
Q.Hll co rJ.) ..... ce OS o 0 = ~ 
g c o ~ Z 0 

~ ~ c.. 
0 ~ 

Fu.nambulus tristriat1t8 tristriatu8 (= 'tholnasi') 
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~ ..... 
,J:). 
~ 

0 

~1. 19.6.3.48 40·2 20·4 7·7 11·8 12·2 12·0 
Khandalla, Western Ghats 

F. 19.6.3.49 41·5 20·9 7·9 13·1 12·1 12·1 
Khandalla 

The type of 'thomasi' has the occipitonasal lengt.h 40· 6 mm. and 
that of 'numarius', 41·8 mm. 

Funam.bulus tristriatus wroughtoni 

M. 13.10.23.1 ~ 46·8 25·0 9·4 14·5 13·5 13·6 
'Virajpet, Coorg circa Parietal ridges joined 

F. 13.10.23.2 47·4 25·0 9·3 15·2 14·1 12·7 
Vira.jpet 

F. 13.8.22.49 47·6 24·2 10·0 15·4 13·7 13·4 
Makut, Coorg. Parietal ridges joined 

1\1. 21.11.5.11 44·7 23·5 9·1 14·8 12· 8 12·5 
~ Shemelly, Cochin. Parietal ridges·nearly joined 

F. 21.11.5.12 45·6 23·7 9·0 14·7 12·8 12·8 
Shemelly 

M. 21.11.5.13 44·7 23·5 9·0 13·1 13·5 12·7 
Kotengady Estate 

F. 21.11.5.14 45·2 24·2 9·1 14·2 13·1 12-5 
Kotengady Estate. Parietal ridges joined 

F. 21.11.5.16 45·8 24·8 8·9 14·8 13·6 12·8 
Kotengady Estate. Parietal ridges joined 

F. 21.11.5.15 46·1 24·6 8·9 13·9 12·7 12·7 
Kotengady Estate. Parietal ridges joined 

The type has the occipitonasallength about 47·5 mIn. 

Dimensions of thfl, species Funambulus tristriatus, in British 
M U8eum material.-The head and body varies between 120 
and 210 mm., the tail between 120 and 181 mm. Hindfoot 
26-52 nun. The occipitonasallength varies between 39·5 and 
47·6 mm. (only once under 40 mm. in material examined). 
Toothrow 7·4-10 mm. 

Key to the races of Funambulus tristriatus 
(2) Occipitonasal length of skull is not 

less than 44· 7 mID. Length of the 
pala.te not under 23·5 mm. F. t. wroughtoni 

2 (1) Occipitonasallength of skull is not 
more than 44·4 mm. and only once 
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exceeds 43 mm. Length of the 
palate is less than 23 mm. F. t. triBtriatu8 (with 

'numariu8' and ' tho
masi') 

In this species I am inclined to recognize two races, of 
which F t. wroughtoni is an unusually large form. Two 
other forms, 'numarius' and' thomasi', I am un~ble to distin
guish from the typical race. Another form, gossei, named as 
a member of the' tristriatus group' seems to have nothing to 
do with this species, but to be a subs'pecies of F palmarum. 

There is little doubt that the form F t. wroughtoni is ~ 
valid and distinct· subspecies of F tristriatus, though I am 
not prepared to give it specific rank, as was done by Wrough
ton. I doubt whether the other two races named by Wrough
ton can be maintained. F t. 'numarius' as originally des
cribed was supposed to be 'a local race of F tristriatus slightly 
smaller in all dim~nsions' When all individual specimens 
are taken into account, however, there is considerable size 
overlap between the two supposed races. The fact that our 
tristriatus skulls are a little larger as a rule than our numarius 
skulls seems to be because our skulls for the former are mainly 
very old. An old specimen of numariu8, from Kanara, with 
a sagittal ridge present, is just as large as some of our few 
specimens of the typical race. In his key to the summary, 
Wroughton stated that the dorsal stripes were white in tris
triatus, buff in numarius. But there is a good deal of indi
vidual variation in skins of both raCES, and I cannot distin
guish the two races on this character. Specimens of either 
race, for instance, may sometimes have the central stripe buff, 
the outer ones white. F t. 'thomasi' was named on the basis 
of five sp.ecimens, 'slightly smaller than tristriatus and numa .. 
rius'; but as judged by cranial measurements, there is no 
size difference. The tail is supposed to be less bushy than 
tristriatu8 and numariu8, and proportionately shorter than in 
either, but I would doubt whether it is less bushy, and of 
four duplicates, three have the tail longer than the head and 
body which is exceedingly rare· in the allied races and which 
indicates that if anything it would average proportionately 
longer; the upper toothrow was supposed to be consistently 
shorter, the breadth of the palate less than in 'numariu8'; but 
many duplicate specimens of' numarius' have shorter teeth 
than the 'thomasi' I have examined, and I cannot detect a 
constant difference in the palate width between the two 
forms; I can see nothing else in the original description or in 
the specimens that will retain this race when compared with 
those which were named before it. 
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(i) Funambulus tristriatus tristriatus (Waterhouse) 

Text-fig. 12 

1837. Sciuru8 tristriatus Waterhouse, Charlesworth's Mag. nat. 
Biat., J, 496-499. 

1867. Sciurus (Tamias) dussumieri Milne-Edwards, Rev. Zool., 19, 
226. (Malabar.) 

1916. F·unambulus tristriatus numariu8 Wroughton, J. Bombay 
nat. B ist. Soc., 24, 646. (Helwak, Satara district, India.) 

1917. Funambulus tristriatu8 annandalei Robinson, Rec. Indian 
Mus., 13, 41. (Shasthancotta, western side West.ern 
Ghats, Travancore.) 

1919. Funambulus thomasi Wroughton and Davidson, J. Bombay 
nat. Hist. Soc., 26, 3, 729. (Khandalla, Bombay Presi
dency, 2,000 ft., India.) 

Type-locality.-Madras. 
Range.-Specimens examined from TRA VANCORE: Bon

accord, Kuttyani, Poumudi, Wynaad, Merchiston. Madras, 
no exact locality. Localities for 'numarius': MYSORE: 
Kardibetta Forest; Sagar. Dharwar district, and Devikop, 
Mahratta. Khed, Ratnagiri. Helwak, Satara. Gersoppa, 
Potoli, Sirsi, all Kanara district. Localities for 'tho'f(tasi': 
Thana in Bombay; Khandalla, west Ghats. 

I have not seen the form named annandalei by Robinson, 
but Wroughton (1919) considered this indistinguishable from 
tristriatus. It was named from Shasthancotta, west side of 
Western Ghats, Travancore, and was described as a 'large 
richly coloured form allied to tristriatus but larger, smaller 
than F t. wroughtoni Ryley from Coorg. The longitudinal 
stripes on the back narrow, whitish, traceable to neck. 
Saddle black, tail with white tips to hairs exceptionally well 
developed, anal region and midrib to tail rich chestnut' 
Head and body 170 mm., tail 161 mm., hindfoot 46 mm. 

(ii) Funambulus tristriatus wroughtoni Ryley 
1913. Funambulu8 wroughtoni Ryley, J. Bombay nat. Bist. Soc., 

22, 437. 

Type.locality.-Srimangala, Coorg. 2,782 ft. 
Range.-Specimens seen from COORG: Wotekolli, Virajpet, 

Makut and Srimangala. TRA v ANCORE: Cotengady Estate; 
Shernelly, Cochin. 

Larger than the typical race, as judged by the skull and the 
length of the palate, and as indicated in the key above. It 
is the largest form of Funambulus known. 



208 ELLERMAN: FAUNA OF INDIA: MAMMALIA 

29. Funambulus pennanti Wroughton 

The Northern Palm Squirrel * 
1905. Funambulus pennanti Wroughton, J. Bonlbay nat. Hist. 

Soc., 16, 3, 411. 
1 905. Funan~bulus pennantii argentescens W roughton, J. Bontbay 

nat. Hist. Soc., 16, 3,413. (Rawalpindi, northern Punjab.) 
1916. Funambulu8 pennantii lutescens"Wroughton, J. Bombay nat. 

Hist. Soc., 24, 430. (Dee3a, Palanpur.) 

Type-locality.-Mandvi Taluka, Surat district. 
Distribution.-Northel'n INDIA, south to about Dharwar 

district, thence north,vards to SIND, BALUCHISTAN, the 
PUNJAB, and NEPAL TERAI. South-eastflrn Persia. 

Specirnens have been examined from.-
NEPAL TERAI: Naivacot, Banbassa, Tribeni. 
KUMAON: Dela, Dhakuri, Jerna, Ramnagar, Pilibhit., Rohil

kund. 
South of SIKKIM: Haldibari. 
PUNJ AB: Siwalik Hills; Ambala; Multan, Rawalpindi, Ara, 

Kallar-kahar, Sodhi and Choan in Salt Range. 
NORTH-WEST FRONTIER: Kohat, Peshawar. 
BALUCHISTAN: Gajar, Kelat, Mand, Turbat. 
SIND: Jacobabad, Kashmor, Naundero, Mirpur, Bohara, 

Garo, west of Sehwan, Pano AqiJ. 
GWALIOR: Bhind, Ghatigaon, Chorepura, Morar. 
RAJPUTANA: Mount Abu; Sambhar. 
CENTRAL INDIA: Sehore. 
UNITED PROVINCES: Azadpur, near Delhi. 
KATHIAWAR: Sihor, Talala, Sasan, Rajkot, Vankaneer, 

Satapur, Dhrangadhra, SadIa. 
GUJERAT: Deesa, Danta, Lunwa, Palanpur, Junagadh. 
CUTCH: Bhuj, Charwar, Nokania. 
BENGAL: Midnipur, Daltongunj, Bihar; Jagodih, Hazari

bagh. Cooch Behar. 
CENTRAL PROVINCES: Lohagpur, Sipna Valley, Berar, 

Asirgarh, Hewra and Ganoor, Nimar; Sakot and Dhain, 
Hoshangabad; Chichpalli, Chanda. 

BOMBAY STATE: Khandesh, Nasik, Poona, Parol a , Shern
duri, Khandesh; Bhodwad, Karad and Madha, Satara; 
Bombay City, Dharwar district, Bundla. 

* 'THE NORTHERN FIVE-STRIPED SQUIRREL' might be a more 
appropriate name, and would contrast well with the southern 
F. paltnarum which is three-striped. The species is by no means 
partial to palms.-EDITOR. 
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The northern striped palnl-squirrels "rere not specifically 
separated in Blanford's' day from Funa1nbulus palmarum. 
But the present species occurs with F pa,zma1"Um in various 
localities in the Peninsula of India, and as its external peculia
rities seem constant, the present form may reasonably be 
given specific rank. 

On the back there are normally five light stripes (instead of 
three as in palmarum). The underside of the tail lacks the 
reddish line running do,vn its centre \vhich is present in 
palma rum. In the skull,. on the whole the frontals tend in 
F pennanti to be slightly narrower than in palmarum, and 
the bullae usually tend to be slightly larger. From tristr'iatus 
this species is separated by its smaller size, and shorter 
palate, as indicated in the key to the species above; the 
palate in this species never reaches 20 mm. which is the 
normal lo,,"est measurement for tristriatus. The underparts 
are ,vhitish as a rule, \vhich separates the species from 'the 
more distinct layardi and sublineatus, and tl:te stripes are 
bright and ,veIl marked on the back (compare 8ubllneatus). 
This seems to be one of the commonest species of Rodents in 
India. 

External charactets.-The tail is about as long as head and 
body, or a little more or less. There are 4 mammae. Fe~t 
and digits "ithout peculiarity; as usual, no functional thumb, 
and fourth finger slightly· dominant as a rule. The fur is 
short. 

Colour.-The general colour of the back is brownish or 
greyish, the head and limbs tending to be greyish, and 
the feet pale, often \vhitish. Back with five whitish or 
,vhite stripes separated by four dark brown bands. The 
three central light stripes are very long, and the two outer 
ones reduced, usually narrower and considerably shorter, 
but apparently always traceable. The two central dark 
bands (on either side of the mid-dorsal pale stripe) tend to ~e 
"rider than the two outer dark bands. Sometimes the pale 
mid-dorsal stripe extends on to the root of the tail; the two 
pale stripes on either side of it are nearly as long, but the 
outer pale stripes seem generally only to extend between 
the arm and hip or front of leg on each side. Colour of 
tail with the hairs apparently \vhitish or greyish white, then 
blackish, then ,vhite terminally. Underparts white or whitish, 
sometimes dirty \vhite. Underside of tail much as in the 
upper part, and lacking the red central portion of F pal .. 
'1nal"'ltm always, though sometimes tending to be light pale 
yellow centrally. 

LJ 
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Wroughton divided this species into three races based 
on supposed colour characters. These are completely in
constant, and ,vhat he seems to have done is to have described 
three colour variations ,vhich it appears may take place any
"rhere. From his key in the mammal summary, it is stated 
that in pennanti the 'general colour is darker' But many 
specimens of his two other supposed races are just as dark as 
any pennanti. For instance a specimen of 'lutescens' from 
Danta, Gujerat, near the type-locality, is quite indistinguish
able from a specimen of 'a1°gentescens' from Sind, which is a 
locality Wrought on quotes for that supposed race, and this 
in turn is essentially like a typical specimen of pennanti from 
G,valior, whence Wrought on quotes this race. I cannot see 
even an average difference between pennanti and the others 
on 'general colour darker' or 'paler' as the case may be, ,vhen 
all specimens are examined. ' Lutescens' was supposed to 
differ from 'argentescens' in having the 'saddle strongly 
suffused with fulvous' instead of 'dark grey' But whereas 
some 'lutescens' skins agree in this character, many others, 
including the one mentioned above, do not; a specimen of 
'a1'gentescens' from the Punjab (Salt Range) cannot be dis
tinguished from a normal' lutescens'; neither can a specimen 
of pennant'i from Khandesh. The specimens I quote here 
are taken at random out of a series of about a hundred and 
fifty, and can be duplicated several times. 

External measurements.-As in Table 32, below. 

TABLE 32.-Exte'rnal '1nea8Uren~ent8 of tlte Indian' races' of 
Funambulus pennanti 

Head sud Tail Hind- Ear body foot 

Funa1nbulu8 1Jennanti 

1\1. Ghatigaon, G,,'alior 144 157 3ii 16l 
1\1. Bhind, Gwalior 158 146 39 17 
M. Bhind 155 141 38 17 
~1. Morar, Gwalior 155 152 39 17 
1\1. Ghatigaon, Gwalior 145 135 38 16 
1\1. Bhind, Gwalior 150 147 38 17 
1\'1. Ghatigaon, Gwalior 155 160 39 16 
F. Ghatigaon 147 158 361 16 
F. Chorepura, Gwali or 150 150 37 17 
~I. Chorepura 151 145 38! 15 
]:1-' • Ramnagar; KUIllHon. 150 154 38 16 manunae 4: 
F. Ramnagar 149 132 38 17 mammae 4 
l\L Ramnaga,r 148 150 39 16 
F. R amna gar ]47 161 37 17 mamtllae 4 
~I. Ramnagar 143 ]21 3i 15 

14B 
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TABLE 32.-Externctl rneasure'lnellts of the Indian C races' of 
Funambulus pennanti (contd.) 

Head and Tail Hind-
body foot Ear 

Funa'lnbulus pennanti (contd.) 

F. Dela, Ramnagar 148 148 39 16 Inanlmae 4: 
~I. Ramnagar 141 153 38 17 
M. J ems, Ramnagar 145 149 36 17 
M. Pilibhit, Rohilkund, 

Kuma on 147 165 40 17 
F. Ramnagar, Kumaon. 152 167 39 16 mammae 4 
1\1. Kumaon 140 136 36 17 
F. J agodih, Hazaribagh. 139 131 37 18 Inammae 4 
1\1. Jagodih 142 150 35 17 
F. Pilibhit,. Rohilkund 145 150 .37 16 mammae 4 
~1. Daltongunj, Bihar 142 ? 37 16 
F. ChichpaJli, Chanda 146 140 36 16 mammae 4 
1\1. Chanda 136 122 37 17 
1\1. Chichpalli, Chanda 146 155 38 17 
1\1. Daltongunj, Bihar 140 152 36 16 
F. Chanda 147 163 40 17 
~I. Dhain, Hoshangabad 139 139 38 17 
F. Sakot., Hoshangabad. 140 150 36 15 mammae 4 
1\1. Lohagpur, Hoshanga-

bad 140 144 37 17 
1\[. Asirgarh, Nimar 148 158 39 16 
~I. Ganoor, Nimar 149 166 39 15 
F. Hewra, Nimar 145 142 36 16 mammae 4 
F. Hewra" Nimar 144 155 39 16 mammae 4 
F. Bhodwad, Khandesh 147 128 38 16 mammae 4: 
F. Shemduri, Khandesh 153 158 39 19 
F. Dhain, Hoshangabad 148 156 38 16 
F. Pili, Sipna, Berar 148 150 40 17 mammae 4 
~...,. Salbani, 1\Iidnipur, 

Bengal 136 86 36 15 
l1. Parola, Khandesh 145 137 39 16 
F. Salbani, Bengal 136 78 35 16 mammae 4 
~I. ParoIs, Khandesh 145 150 40 17 
F. Banbassa, Nepal Terai 133 126 34 16 
l1. Tribeni, Nepal 157 158 39 19 
!\1. Tribeni 160 110 30 10 
F. Banbassa, Nepal Tersi 140 140 38 19 
F. Tribeni, Nepal Terai. 154 85 36 18 
F. Mount Abu, Rajputana 139 162 38 17 mammae ~ 
1\1. Mount Abu 143 ? 37 17 
1\1. Dharwar 153 154 39 17! 
F. Poona 140 145 37 17 
F. Poona 139 148 38 17 
F. Poona 143 169 37 16 
1\1. Poona 137 158 40 15 
1\1. Poona III 145 38 17 (yOWlg) 
F. Sehore, Central India 142 150 35 18 

Sehorc 140 140 37 18 
F. Sehore 140 138 37 18 
!\1. Nasik, Bombay 142 151 37 16 
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TABLE 32.-E.vle'l'nal ~nea8urernents of tlte India'n ' races' of 
Funambulus pennanti (contd.) 

Head and T 'I Hind- EaI' body al foot 

p"u.lla1nbulu~ ponnanti (concld.) 

!\I. Nasik 137 133 38 15 
F. Bombay 145 133 35 16 
1\1. Bombay 151 130 33 19 
F. Karad, Satara 145 163 35 15 
F. Madha, Satara 150 157 35 16 
1\1. Siwalik Hills 145 154 39 17 

Fu,na11~bulu.8 penn anti (' lUiescens') 

!\I. Satapur, Kathiawa.r 137 122 37 16 
l\rl. Rajkot, Kathiawar 146 ? 38 17 
1\1. SadIa., Kathiawar 146 142 39 17 
M. Satapur, Kathiawar 135 149 37 16 
M. Vank.aneer, Kathiawar 139 148 38 16 
F. Rajkot, Kathiawar 149 138 40 17 manunae 4 
F. Satapur, Kathiawar 137 166 38 17 
1\1. Junagadh, Kat~iawar 144 152 37 17 
1\1. Sihor, Kathiawar 145 ? 39 15 
F. Vankaneer, Kathiawar 144 148 37 17 mammae 4 
F. Talala, !{athiawar 144 142 37 16 
M. Talala, Kathiawar 142 155 38 16 
F. Vankaneer, K.athiawar 145 150 38 16 
F. Junagadh, Kathiawar 140 149 39 16 mammae 4 
F.- Satapur, Kathiawar 138 ? 37 17 mammae 4 

, F. Sadla, Kathiawar 147 ? 38 18 
M. Danta·, Gujerat 144 155 37 17 
I? Lun,var, Palanpur 142 142 37 15 mattlmae 4 
F. Palanpur 137 156 38 18 mammae 4 
~1. Danta., Gujel'at 135 142 36 16 
1\1. Danta 146 136 40 17 
1\1. D8esa, Palanpur 140 .142 36 16 
F. Palanpur 131 151 37 ? 
::\1. Palanpur 144 151 41 16 
~1. Bhuj, Cutch 138 140 35 15 
F. Bhuj 146 146 38 14 InalUlllae 4 
F. Charwar, Cutch 142 154 33 15 
F. lVlt. l\bu, Rajputana. 129 143 36 16 
)1. Deesa 131 ? 35 15 
F. Danta, Gujerat 140 ? 37 15 mamlllae 4 
1'1. Nokania, Cutch 130 ? 36 16 
1\1. Lunwa 136 ? 37 16 
~'. Deesa, type . 140 141 35 17 
"fhe type of F. p. pennanti measured 
l\L Btmdla., Surat district 156 156 37 17 

Fun(ln~bulus pennanli (' argentescens ') 

:Vr. Rawalpindi, type 133 146 33 17 
F. I{allarkahar, Salt. 

Range 148 179 38 18 
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TABLE 32.-Exte1"ltal '1nea8Ure1)~ent8 of the Indian' races' of 
Fllnalnbulus pennanti (contd.) 

Head and Tail Hind. 
body foot Ear 

FU1Ut'Jnbulus pennanN ('a1'gelllesCens') (contd.) 

F. Rawalpindi, Punjab 138 155 36 16 
1\1. Mult.an, Punjab 166 90 41 19 
F. Rawalpindi 117 137 36 16 
F. 1\lultan 155 120 41 17 
F. Rawalpindi 120 150 35 17 
1\1. Rawalpindi 140 126 37 16 
F. Rawalpindi 134 133 38 17 
~1. Rawalpindi 117 139 33 16 
M. Choan, Salt Range 148 157 39 17 
1\1. Rawalpindi 112 133 34 15 
F. ... L\ra, Salt Range 143 157 39 17 
:\1. Arlultan, Punjab 150 86 40 18 
lI. Rawalpindi 144 137 37 16 
F. Salt. Range 128 155 35 15 
F. Multan 150 ? 38 18 
F. Rawalpindi 142 135 36 16 
l'1. Rawalpindi 140 133 36 16 
F. ,Locality.? 132 120 35 15 
1\1. Haldbari, Coochbehar, 

N. Bengal 138 138 38 17 
F. Kohat, N.'V. Frontier 140 145 35 18 mammae 2 

pairs 
F. Kohat 147 155 36 19 
~1. Peshawar, N.'V.F. 140 156 36 to 

Peshawar 145 ? 36 10 
F. Turbat, Kach 132 139 38 18 
F. l\Iirpur, Sind 138 125 36 15 
1\1. Mirpur 134 93 35 15 
M. Oaro, Sind 133 145 35 16 
F. Kashmor, Sind 132 103 36 16 
1\1. N aundero, Sind 135 129 35 16 
lI. J acobabad, Sind 137 134 36 15 
F. Turbat, Kach 140 146 39 20 
F. N aundero, Sind 141 140 38 16 
1\1. Jacobabad, Sind 135 126 37 15 
1\1. Mirpur, Sind 127 112 36 15 
F. Turbat, Kach 134 140 38 19 
1\1. Kashmar, Sind 145 86 33 15 
1\1. Bohara, Sind 138 119 35 15 
F. Kelat, Baluchistan 132 165 38 18 

Mand, Baluchistan 130 153 38 18 
1\1. Gajar, Kelat 128 129 36 17 

Fros t collect.ions-
M. 10 

Pano Aqil, Sind 138 125 38 18 
~f. 35 

Pano Aqil, Sind 150 150 35 17 
1\1. 36 

Pano Aqil, Sind 140 153 35 ]7 young 
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F. 

F. 

J.\!I. 

1\1. 

TABLE 32.-External 'lneaSUre1nents of the Indian' 1"a-ees' of 
Funambulus pennanti (concld.) 

Head and Tail Hind- Ear 
body foot. 

Funo'lnblilus penna11ti ('argentescens') (concld.) 
37 
Pano Aqil, Sind 140 105 35 15 
55 
Pano Aqil, Sind 145 130 35 15 
56 
Pano Aqil, Sind 140 122 35 17 
70 
Pano Aqil, Sind 135 145 35 16 

Other localities for this species are: west of Sehwan, Sind; Ambala, 
Punja.b; Sambhar, Rajputana; near Delhi. 

Notes f1°om skins.-Lunwa, mammae 4, weight 3! oz. 
Sadla, Kathiawar,-mammae 4, weight 51 oz. and 41 oz. Deesa, 
Palanpur, 3t oz. Danta, Gujerat, mammae 4, weight 5 oz. 
and 4 oz. Hewra, Nimar, mammae 4, 41 oz. and 31 oz. 
Palanpur, mammae 4, weight 41 oz., 4 oz. and 31 oz. 
Satapur, Kathiawar, 31 oz. and 3t oz., mammae 4. Bhuj, 
Cutch, 31 oz. and 41 oz., mammae 4. Vankaneer, Kathiawar, 
mammae 4, 4 oz., 31 oz. and 41 oz. Mt. Abu 3t oz. 
and,3t oz., and mammae 4, 4 oz. Talala, Junagadh, 4! oz. 
and mammae 4. Rajkot, Kathiawar, 5 oz., and mammae 
4, 4! oz. Nokania, Cutch, 3t oz. Rawalpindi, 'trapped 
in garden, arboreal' Sehore,' vernacular Gulari' Multan, 
Punjab, 'common' Peshawar, 'fairly common locally' 
Khandesh, mammae 2 pairs, 41 oz. Kohat, mammae 2 pairs. 
Ara, Salt Range, weight 3·6 oz. Coochbehar, 4 oz. Dalton
gunj, 4 oz. Sihor, Kathiawar, 4 oz. Jerna, Ramnagar, 
41 oz. and mammae 4; also from adjacent. localities, 41 oz. 
and 4 mammae, and 5 oz., 41 oz. (mammae 4) and 4! oz. 
Satara district, 5! oz. Poona,' very common', 'among palm 
trees on canal bank': mammae 2 pairs inguinal. Chanda, 
mammae 4, 41 oz., 4! oz. and 41 oz. Dhain, Hoshangabad, 
mammae 4, 4 oz. and 31 oz. Pilibhit, Rohilkund, mammae 
4, 5 oz. Salbani, ;Bengal, mammae 4, 4 oz. and 31 oz. 
Ganoor, Nimar, 41 oz. Hoshangabad, 41 oz. and 31 oz., 
mammae 4. Jagodih, Hazaribagh, 4 oz., mammae 4, 4! oz. 
Gwalior, weight 4 oz., 41 oz., 3t oz. and 3! oz. 'Shot in 
tree' Parol a , Khandesh, 41 oz. and 41 oz. Pili, Sipna, 
mammae 2 pairs, weight 51 oz. Different skins examined 
,,,ere collected in all months of the year. 

Oranial cha-racte1is .-The skull is small for a squirrel; the 
occipitonasa.l length do~s 110t reach 40 mm. As is usual in 
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most species of the present genus, the frontal bones are 
relatively narro"r, and the postorbital processes are of medium 
development or are small. The parietals are ridged, and 
the ridges ultimately fuse to form a short but quite prominent 
sagittal crest. The bullae are rather large and prominent. 
Pterygoid fossae rather deep and ,veIl marked. Palate 
normally less than half the occipitonasal length. Palatal 
foramina short, and far in front of the toothrows. Zygo
matic plate ,veIl tilted upwards and thro,vn forward, its 
upper border tending to be strongly ridged. Mandible ,vith 
lo,v, reduced coronoid process, prominent condylar process, 
and the angular portion is slightly inflected. 

In this species, almost without exception in the very large 
series measured, the nasal length exceeds the frontals width. 
The frontals appear to average rather narrOl\rer proportion
ately than in F palma1·um. 

Dental characte1's.-The upper incisors are narrow, reddish, 
and normally plain. Five upper cheekteeth, of normal or 
rather simple Sciurine pattern; M. 3 relatively small, and 
,vith one less main ridge (as usual) than the teeth in front of 
it; P. 3 the smallest tooth but moderately well developed. 
Lower molars originally basinshaped and essentially normal. 
There is a tendency with ,vear for the large central depres
sion in the lower molars to become surrounded and appear as 
a wide reentrant fold, but by that time the teeth have 
become flatcro,vned and simple, and the ,vhole pattern then 
soon becomes obliterated. 

1\1. 

l\1. 

F. 

F. 

F. 

Cran1:al measurements.-As in Table 33, belo,v. 

TABLE 33.-0ranial '1neasurements of the Indian' races' of 
Funambulus pennanti . 

UJ 0 -~- CD . UJ ~ .~ ~ 
~ -S~ - ~ +J .e. UJ cO 03 ~ :0 UJ o cO r; o 0 

Z 0 
oS:: o i-I 

~ 
~ 

0 ~ E-4 0 

Funanzbulus pennanti 

5.9.9.1 37·1 lS·3 7·2 11'S 10·0 11·9 
Nasik, Bombay 

11·8 5.9.9.2 38·4 18·7 11·7 10·3 
Nasik 
10.2.2.21 37'0 18·2 7·1 11'7 9·7 11·3 
Sehore, Central India 

circa 
11.12.20.1 37·8 19·3 7·1 11-4 10·9 10·9 
Bhodwad, Khandesh 
11.12.21.19 3S·1 18·9 7·6 11'7 10'5 12·1 
Shemduri, Khandesh. Parietal ridges nearly fused 
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TABLE 33.-01'anial tneasurernents of the Indian' races' of 
Funambulus pennanti (contd.) . 

0 rn 
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I CIJ 1S 

. ...c_ 
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Funarnbulus pennanti (contd.) 

1\1. 11.12.21.1S 3S'7 19·0 7·4 II'S 11'5 12·2 
Parola, Khandesh. Parietal ridges fused 

F. 12.3.S.14 39·2 19·5 7'1 11·9 10'7 11·9 
Pili, Berar. Pariet.al ridges fused 

l\tr: 12.6.28.18 38·9 19·2 7·3 11'6 10·7 II· 7 
Asirgarb, Nimar 

circa 
M. 12.6.2S.19 39·0 19'5 7'5 12·2 10'4 11'7 

Asirgarh, Nimar. Parietal ridges fused 
F. 12.6.2S.20 38·0 IS'9 6·9 10'7 10'5 11·4 

Asirgarh, Nimar 
F. 12.10.4.47 37·0 17·9 11·1 9'7 11·2 

Bhuj, Cutch. Parietal ridges fused 
1\I. 12.10.4.4S 37·0 17·S 11·0 10'0 11·0 

Nokania, Cutch 
1\1. 12.10.4.66 35·1 17·6 6·7 10·0 9·4 11·2 

Bhuj, Cutch. Apparently adult 
F. 12.11.29.99 38-2 18'S 10·8 10·8 11·4 

Hoshangabad. Parietal ridges fused 
l\tI. 12.11.29.100 38·6 19·7 7·3 11'5 10·1 11·2 

Chanda, C.P .. Parietal ridges nearly fused 
l\tI. 12.11.29.101 37·3 IS·4 7·2 10'7 10·1 11·7 

Chanda 
F. 12.11.29.102 37'6 IS'2 7·4 11'4 10·0 11·4 

Chanda 
F. 12.11.29.103 39'0 19·2 7'1 12·3 9·6 12·0 

Chanda. Parietal ridges fused 
F. 13.4.15.1 36'5 17·6 7·4· 11·0 10·6 11·2 

A.zadpur, Delhi 
1\1. 13.9.1S.31 37·3 IS'4 7·0 12·3 10·7 11·1 

IV1 t.. Abu, Rajputana. Parietal ridges fused. Old. Teeth worn out 
F. 13.9.1S.32 37·3 17·6 7·2 11·2 10·2 11·0 

l\It.. Abu 
1\1. 13.9.18.34 36'7 IS'3 -7,2 10·3 10'0 11·7 

Palanpur. Parietal ridges fused 
1\1. 13.9.1S.33 37'5 tS'2 7'1 11·3 10·0 II· 7 

Palanpur 
F. 13.8.8.47 37·7 lS'7 7·1 11· 7 10·0 11·6 

Talala, J unagadh 
M. 13.8.8.48 38·3 18·3 7·3 11·4 10'5 11·5 

Junagadh 
F. 13.8.8.49 36,8 17·9 10·8 11·5 11·7 

Junagadh. Parietal ridges nearly fused 
1\1. 13.8.8.50 38·4 19·1 7·4 11·8 10·6 11·6 

R,ajkot, Kathiawar 
F. 13.8.8.51 37-S 18·6 12·2 11'1 12'0 

R,njkot 
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'fABLE 33.-0·,.anial 'lneasure'1nents oj tlte Indian' races' of 
Funambulus pennanti (contd.) 

I 

o 
~ ......... 
Cl4te 
.- 00 

C!) d 
~ c: o 

FUllanlbulu8 pennanti (contd.) 

1\1. 13.S.S.52 36·6 17'8 6·8 10·8 
Satapur, Kathia,,~ar 

F. 13.S.S.53 37·1 IS'O 7·4 10'S 
Satapur 

~1. 13.S.8.54 37·8 IS'O 6·9 11·4 
Sihor, Kathiawar. Parietal ridges joined 

F. 13.S.S.55 37·3 IS'5 6·9 11·6 
Vankaneer, Kathiawar. Parietal ridges fused 

:\1. 14.7.10.77 3S'1 18·6 7· 2 12·0 
Ramnagar, Kumaon 

~1. 14.7.10.78 38'8 19·3 7·1 12·3 
Ramnagar. Parietal ridges fused 

1\1. 14.7.10.79 37'5 IS·2 7·6 11·1 

10·6 

10·2 

10'7 

10·3 

10··2 

10·1 

9·9 

11·2 

11·2 

11·8 

11' 7 

11·2 

F. 
Ramnagar 
14.7.10.S1 
Ramnagar. 
14.7.10.82 
Ramnagar. 

3S·S 19·1, 7·1 12'5 10·6 11·5 
Old. Parietal ridges fused. Teet.h worn out 

F. 3S·2 IS·9 12·2 10·1 11'4 

F. 

F. 

F. 

Parietal ridges fused 

14.7.10.S3 37'7 
Pilibhit., Rohilkund 
14.7.10.S3 

18·9 
circa 
7·6 11·1 

[sic] 3S·2 19·1 7·0 11·3 
Ramnagar, Kumaon. Parietal ridges fused 
14.7.10.S4 3S·7 19·2 7·2 11·8 
Ramnagar. Pariet.al ridges fused 

1\1. 14.7.10.87 38'5 18·9 7·3 12·0 
Pilibhit., Rohilkund 

~L 15.11.2.1 36·2 18·3 7·0 10·8 
Vankaneer, Kathiawar. Parietal ridges fused 

F. 15.11.2.2 36·4 17'S 6·9 10·7 
,rankaneer. Parietal ridges fused 

~f. 15.11.2.3 36·3 18·2 6·9 11·0 
Satapur, Kathia'\\"ar. Parietal ridges fused 

F. 15.11.2.4 36·6 18·2 6'S 11·6 
Satapur 

1\1. 15.11.2.5 37·8 IS'4 7·5 11·0 

F. 
SadIa, I{at.hiawar. 
15.11.2.6 3S·0 
SadIa, Kat.hia,var. 

Parietal ridges fused 
19·2 11·4 

Parietal ridges fused 
circa 

M. 15.7.2.9 3S·6 IS'4 7' 5 12·0 
Chorepura, Gwalior. Parietal ridges fused 

M. 15.7.2.10 3S'2 IS'4 7'0 11·8 
Chorepura, Gwalior 

9·9 

10'4 

10·3 

10'5 

9·9 

9·8 

10·4 

10·3 

10·3 

10·2 

10·2 

9·8 

F. 15.7.3.34 37·6 IS'7 6·4 11·6 10'4 
Karad, Satara district, Parietal ridges nearly fused. 

11·1 

11·4 

11·7 

11·4 

10·9 

11·2 

11·3 

10'8 

11'4 

11·7 

11·7 

11·2 

11'4 
Old 
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TABLE 33.-C1"anial '1neaSUre1nents oj the Indian' races' of 
Funambulus pennanti (contd.) 

• 0 rn 
.~ ..... -.£ • r.tJ a3 
s:l,c6 ~~ - ~ ~ ..... rn ~ a3 ~ :£ Q c6 - o 0 rn 0 
t.> = d o ~ c6 ~ 

0 ~ E-I Z ~ 0 

Funa'lnbulu8 pennanti (coneld.) 

F. 15.7.3.35 37'5 18·3 7·4 11·0 10·1 11·2 
l\iadha, Satara 

F. 15.4.3.78 36·3 7·3 10·6 9·9 11·1 
Midnipur, Bengal 

1\1:. 18.9.1.120 38·3 18·9 7·6 11·4 10'5 11·3 
Haldibari, Bengal 

)1. 21.5.1.13 39·1 19·3 7·3 11·6 10·1 11·3 
Naivacot, Nepal. Parietal ridges nearly fused 

F. 1938.8.2.8 37·2 lS'1 7·2 9·3 9·7 10·9 
Banbassa, West Nepal Terai 

F. 15.11.3.80 37·8 18·8 7·6 11·5 10·7 11·2 
Midnipur, Bengar 

circa 
F. 19.6.3.44 37·0 18·1 ", 10·7 10·2 11·3 

Poona 
12.10.4.49 36·6 18·2 6·8 10·7 10·4 11·0 
Charwar, Cutch 

F. 13.9.18.35 36·3 17·5 7·0 11·4 10·1 11·2 
Lunwa, Gujerat. Parietal ridges fused 

1\1. 15.7.2.12 36'S 18·4 10·4 9·3 11'4 
Chorepura, Gwalior 

M. 15.11.2.12 37'7 18·1 7·2 11·4 10·1 11·5 
Danta, Gujerat . 

M. 13.9.18.104 36'5 17·9 6·9 10·4 10·0 11·3 
Deesa, Gujerat (' lutescens ') 

F. 15.11.2.7 35·6 17·2 7·0 10'4 9·2 11·1 
Palanpur. Teeth little worn 

1\1. 15.11.2.9 37·2 17·6 6·8 11·2 10·0 11·3 
Gujerat 

1\1:. 15.11.2.10 35'2 17·3 10·2 10'0 10·8 
Deesa. Parietal ridges fused 

1\1. 15.11.2.13 35·8 17·7 7'0 10'1 9·7 11·3 
Danta, Gujerat (' lutescens ') 

F. 15.11.2.14 36'4 17·8 11·1 10·2 11·2 
Danta 

Funal1~bulus penn anti (' argentescens ') 

1\II. 19.11.7.26 37'0 18·7 7·2 11·2 10·3 11'5 
Mand, Baluchistan 

F. 5.4.2.5 36·9 17·9 6·6 10'7 10·0 11'7 
Rawalpindi, Punjab. Parietal ridges fused 

1\1. 5.11.9.10 37·5 IS·2 6'5 11'7 10·6 11'4 
Rawalpindi. Parietal ridges fused 

l\1. 5.11.19.11 37·2 17·7 11·1 10'4 11·2 
Rawalpindi 

~I. 5.11.19.19 3S'4 18·6 6'4 11'7 10·6 11'4 
R,awalpindi 
10.1.18.38 36·4 17·6 6·9 11·0 10·5 11'0 
M uItnn, Punjab 
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rrABLE 33.---.Granial fneasure1nents of the Indian' races' of 
~"unambulus pennant.i (concld.) 

. 
0 00 ...... ..... .... - Q,} I 00 ~ Q.ce +l ":5~ 
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0 ~ Z rr.. 
Funambulus pennanti ('argentescens') (concld.) 

10.1.8.4:0 37·9 18·7 7·0 12·4 10·8 
Multan 
15.11.1.82 37·2 18'1 6·9 11·0 9·7 
Jacobabad, Sind. Parietal ridges fused 
15.11.1.83 36·6 18·2 6·4 10·7 10·6 
Jacobabad 
19.11.8.14 36·6 17·7 6·4 10·6 10·2 
Ga.jar, Kelat, Baluchistan. Parietal ridges fused 
19.11.7.28 38·3 18·6 7'4 11·8 10'5 
Turbat, Baluchistan. Parietal ridges fused 

219 

~ ..... 
~ 
:.. 
0 

11·3 

11·2 

11·2 

11·4 

11·8 

19.11.7.29 37·8 19·1 6·8 11·7 11·0 °10·7 
Turbat 

Frost collections-
1\1. 10 37·0 18·2 7·0 11·0 10'1 11'1 

Pano Aqil, Sind 
1\1. 35 37'0 18·4 6·9 10·9 10'0 11·2 

Pano Aqil, Sind 
F. 37 36'7 18·2 7·2 10·8 10·2 11·0 

Pano Aqil, Sind 
F. 55 36·5 18·4 6·1 11·6 9·9 11·0 

Pano Aqil, Sind. Old. Parietal ridges fused 

The types of pennanti, argentescens and lutescens have been 
examined. 

Dimensions of Funambulus pennanti, in the British Museum 
materiaZ.· The occipitonasal length varies between 35·1 and 
39·2 mm. Toothrow 6·4-7·6 mm. The head and body varies 
bet,veen III and 166 mm. The tail between 78 (rarely under 
100) and 179 mm. Hindfoot 30-41 mm. 

30. Funambulus palmarum (Linnaeus) 
The Palm-Squirrel, or Common Indian Striped Squirrel 

1766. Sciurus pal1narul1~ Linnaeus, Sysi. nat., 12th ed., 1, 86. 

Vernacular names.-Blanford gives the following native 
names for this species, but doubtless some of them also apply 
to F pennanti :-Gilehri, H.; Bera], Lahki, Beng.; Tidra, Tu, 
Kol.; Khadi, Mahr.; AlaIu, Can.; Urta, Wadar, Vodata, 
Tel.; Chitta Anathan, Tam.; Lena, Cingalese. 

Distt"ibut-ion.-Ceylon and Peninsula of India. 
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Essentially apparently a southern species; its place to the 
north being taken by Funambulus pennanti. One of the 
commonest species of Rodent in India. 'From its abundance 
about cultivation and houses this species is probably a 
follo,ver or " commensal" of the human race' (Blanford). 

The colour of the underparts is usually ,vhite or ,vhitish, 
and the back has three light stripes; the underside of the tail 
has a red or reddish line running dO'\'\rrl the centre for a greater 
or lesser extent. These characters will, either together or 
singly, separate this species from all but F trist'tiatu8. From 
this it differs in average smaller size; normally the occipito
nasal length is below 40 mm. and the length of the palate 
below 20 mm.; although in nearly every race, there are ex
ceptions to these statements, they are very much in the 
minority. .This sp~cies occurs with tristriatu8 and pennanti 
and 8ublineatu8. As a general rule in this species the frontals 
are strongly narrowed, averaging in all except one race less 
than 30% of the occipitonasallength. 

External characte1·s.-The tail is perhaps rather narro,v for 
a squirrel; it may be either rather longer or rather shorter thaI1 
the head a~d· body, and its length is a character on which it 
seems reasonable to base raoial names in this species. The 
fur is short and close. There are 4 mammae, at least in the 
mainland races. Hand with four functional fingers; D. 4 
slightly dominant, as usual, in the majority. Foot ,vith 
five toes; D. 4 tending to be slightly longer than D. 2 and 
D. 3; fifth toe not so long as the central three, but con
siderably longer than the hallux; 6 plantar pads apparently 
present. 

Colou1°.-Sides, limbs and back except for the .saddlepatch 
greyish or ·brownish; OR the back are three light stripes, 
which may be white or whitish or buff (sometimes al1 three 
white, sometimes all three buff, sometimes the mid-dorsal 
,vhite, the lateral pale stripes buff, and so forth; but evidently 
an individual or seasonal character, not a subspecific one); 
these stripes are long and prominent, and' on either side of 
the mid-dorsal stripe there is a dark band ,vhich on each ·side 
is bordered by the outer white stripe; this dark band may be 
brown or blackish, and is quite wide; on the outer side of the 
outer pale white stripes, there is on each side a narrow dark 
band. The head may be either reddish brown or grey like 
the sides.. -This character, (face ochraceous' or not so as the 
case may be, ,vas used extensively by Thomas and Wrought on 
in their classification of this species into races, yet it is quite 
obviously an individual character. The race F p. 'olympiu8' 
from the high mountains of Ceylon ,vas supposed to be with 
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the face 'like the head, not ochraceous' There are several 
skins available for this supposed race collected in March 
and April at Peradeniya. Four or five of them have about 
the bro,vnest and most ochraceous head in more than 150 
skins I have examined, and four or five of them taken at the 
same place in the same month have the head not red at all. 
Tail above usually ,vith the hairs y~llowish or pale in the 
nliddle, then blackish, and then whitish at the ends, this 
giving a sort of mottled blackish-,vhitish effect throughout. 
The underside of the tail has a reddish or yellowish red central 
line of hairs running through a greater or lesser part of its 
length, \vhich is one of the chief characters for distinguishing 
this species from F pennanti. On either side of this central 
portion, the hairs are mixed black and white. Lower parts 
,vhite or dirty white or greyish but in the dullest specimens 
essentially' bright' rather than 'dull' and thus distinguishable 
"ith ease from F sublineatus. 

External measurements.-As in 'fable 34, below. 

TABLE 34.-External,nea8urernent8 of the Indian' 1'ace8 ' of 
Funambulus palmarum 

Head and Tail Hind- Ear body foot 

FUllalltbu[u8 pallllarulIl kelaarl'i 

1\1. Hambantota, Ceylon 140 136 32 15 
]\1. Hambantota 146 112 34! 16 
l\f. Hambantota 147 ? 35 15l 
1\1. Ha,mbantota 149 145 33l 15 
F. Hambantota 148 144 33 15 
F. Hambantota 125 130 34 16-1 
M. Hambantota 146 144 34l 16 

Hambantota 147 114 32 15 
Hambantota 129 138 32! 15i 

~I. Hambantota 151 125 32-! 16 
F. Kala-oya, Ceylon 149 160 36! 16~-
11'. Kala-oya 148 149 44 15! 
F. Kala-oya 152 125 37 16~-
F. Kala-oya 157 132 37 16 
F. Kala-oya 165 163 37 161 
~I. Kala-oya 145 122 37 15! 

I(ala-oya 148 160 35! 21 
F. Kala-oya 157 170 38 17! 
F. Kala-oya 137 135 36 17 
l\I. Kala-oya 152 153 36 17 
1\1. .. \pura, N .C.P., Ceylon 129 132 35 15 
F. \Vellawaya, Ceylon 145 136 31l 16~-
F. 'Vellawaya 154 142 35! 17 
)1. )Iankeni, Ceylon 144 (96) 37~- 17 
F. )Iankeni 142 115 35 15 
)1. Putlnm, Ceylon 143 140 38 14k 
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TABLE 34.-Ea:te'rnal '1neaSU'I'enlents of the Indian 'races' of 
Funambulus palmarum (contd.) 

Head and Tail Hind- Ear body foot 

Funantbulus pal1na'l"U1n 'olyrnpiu8' = kelaarti 

F. Urugalla, Ceylon 153 146 34 16! 
M. Urugalla 150 125 37 15 
M. Urugalla 156 152 35 17 
F. Urugalla 141 162 36! 15 
F. Urugalla 137 148 35 16 
F. Urugalla 159-1 160 33! 17 
1\'1. Urugalla 156 120 37 17 
M. Urugalla "153 146 37 17 
F. Urugalla 141 149 33! 17! 

Kandy, Ceylon 15.0 114 37 ? 
l\L Ambawela, Ceylon 165 165 39 18 
l\L Peradeniya, Ceylon 167 126 42 17 
M. Peradeniya 180 167 35 16 
F. Peradeniya 161 164 38 14 
M. Peradeniya 158 161 43 16 
F. Peradeniya 167 158 43 16 
1\1. Peradeniya 173 167 35 16 
1\1. Peradeniya 161 159 43 17 
F. Peradeniya 158 147 39 16 
F. Peradeniya 189 164 36 16 
F. Peradeniya 167 156 41 16 
M. Peradeniya 167 143 43 16 
M. Peradeniya 155 162 39 16! 
F. Peradeniya 156 126 36 15 
F. U rugalla, typo 154 126 35t 17 

Funantbulus paitna'l'uln bellaricus 

F. Vijayanagar, Bellary 163 ? 39 17 
F. Vijayanagar 160 150 36 17 
l\f. Vijayanagar 162 165 39~- 17 

Gadag, Mahratta 158 149 38 17 
1\11. Gadag 161 121 40 17 
l\I. Dharwar 147 158 40 16 
l\L Dharwar 167 156 40 17 
l' I. Hawbshavi, Dhar\var 177 1.56 40 17 
F. B angal ore , l\{ysore 163 165 38 17 
M. Seringapatam, Mysore 165 152 39 18 

Samasgi, Dharwar 158 149 39 16! 
F. Seringapa~m, Mysore 165 150 41 17 
F. Kolar, l\{ysore 156 150 38 16! 
1\1. Seringapatam,1\1:ysore 164 146 41 16 

Seringapatam 156 143 38 17 
~I. '7ijayanagar, type 168 156 41 16 
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TABLE 34.-External 'Ineasure'tnents of the Indian ' ,·aces ' of 
Funamhulus pa.lmarnm (contd.) 

Head and Tail Hind- Ear body foot 

Fuuantbulus jJall1larU1J~ robert~olli 
:\1. Pachmiri, Hoshang-

shad 140 140 36 17 
1". Pachmiri 145 143 36 17 malnmae 4. 
F. Dhain, Hoshang-

ahad 147 147 37 16 mammae 4. 
~I. Dhain 146 ? 36 18 
F. Rorighat., Hoshang-

ahad 140 160 37 18 mammae 4. 
F. Sival, Nimar 140 164 40 17 
1\1. Asirgarh, Nimar 143 154 39 16 

Kolkaz, Berar 149 III 38 18 
F. Kolkaz, Berar 140 117 37 16 
1\1. Pachmiri, type 140 146 38 17 

Funantbulus palntaruln pal1narun~ (' bengalensis ') 

r.f. Jagodih, Hazari-
bagh 143 160 39 17 

1\1. Jagodib 141 158 37 16 lllalnmae 4. 
Gajhundi, Hazari-
bagh 148 ? 35 Ii 

~'. Gajhundi, type 140 146 36 15 

Funalnbulus palnuu"unt favonicus = kelaart-i 

F. Udugama, Ceylon 145 127 23 15 
F. Udugama 152 (95) 341 16 
F. Udugama 144 132-1- 36 16 
~I. Uduga.ma 145 140 33! 15 
1\1. Udugama 149 145 32j- 14! 
F. Udugama 142 137 21 15 
F. Kottawa, Ceylon 146 138 33 15 
1\1. Kot.ta\\"a 134 131 32! 15! 
]\1. Ranna, Ceylon 144 143 33l 16 
}1' • t.Tdugama, type 143 144 31 16 

Funal1tbulus pal1naru'11! 1natugcl1nensis 

!\I. St. George, ~Iatu-
garna, Ceylon 148 112 38 16 

F. .. 4nasigalla, :l\'Iatu-
gama 150 127 38 15 

1'1. Anasigalla 147 135 36 16 
~1. ,Anasigalla 147 157 38 13 
F. Ana s igall a 150 117 36 15 
F. AnasigaUa 135 147 36 16 
l\I. Anasigalla 152 151 35 16 
~I. .Anasigalla 156 (95) 35 ]t) 

F. ... >\nasigalla 150 141 35 ]5 
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TABLE 34.-External 1nea8u,,'e1nenl~ of the Indian ',,'aces' of 
Funambulus palmarum (contd.) 

Head and Tail Hind- Ear body foot. 

FUllan~bulu8 pal'lltarltln 1natugatnensis (concld.) 

F. .A.nas igalla 139 138 32 15 
F. Anasigalla 149 146 35 15 
1\1. Anasigalla 145 140 35 15 
~1. Anasigalla 145 153 36 15 
M. Anasigalla 140 138 35 13 
l\f. Anasigalla 137 103 36 17 
F. Anasigalla 181 148 35 15 
M. Anasigalla 147 127 36 15 
1\1. Anasigalla 164 (80) 33 15 
1\1. .Anasigalla 147 130 33 15 
F. Anasigalla 149 155 36 17 
1\11. Anasigalla 145 (53) 34 16 
1\1. .Anasigalla 145 '(95) 33 16 
F. Anasigalla 145 (85) 33 16 
F. Anasigalla 125 124 33 15 

Anasigalla 127 136 34 15 
F. .. 4nasigalla., type 136 140 35 16 

Funalnbulu8 pallJtCl"'Uln bl'odici 

:\1. Cheddikulan, Ceylon 153 152 38 16 
~1. Cheddikulan 155 135 38 17 
1\1. Cheddikulan 158 152 37 16! 
F. Cheddikulan 145 144 38 15! 
)I. Cheddikulan 152 150 42 17! 
F. Clieddikulan 155 163 35! 16 

Cheddikulan 148 151 37 15! 
F Cheddikulan 143 154 36 16 

Cheddikulan 150 158 39 17 
1\I. l\iannar, Ceylon 156 163 39 17! 

FunCl ntbulus IJa lntCtrulIl- pa bna1'un~ (' c01noril1t,u8 ') 

~1. Nagercoil 140 145 35 17 
~1. Trivandrum 159 153 38 ? 
1"1. Trivandrum 160 140 31 ? 
M. Trivandrum 153 147 31 ? 
F. Trivandrum 153 166 36 ? 
F. Trivandrum 150 155 40 ? 

Trivandrum 147 153 25 ? 
F. Tri van drum 155 160 38 ? 

Trivandrum 165 190 25 ? 
Ii"'. Foot of Mahendragon 145 135 36 16 
1\1. Foot of Ma.~endragon 155 130 35 17 
F. Foot of Mahendragon 140 150 31 17 
F. ~rri vandrum, t.ype 153 178 35 ? 

Other skins seen from Benhope, Nilgiris, and Kotagiri, Nilgiris. 
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TABLE 34.-External tneasuretnents of tlte Indian 'raee8 ' of 
Funa·mbulus palmarum (coneld.) 

Head and Tail Hind-
body foot 

F-Ullanlbulus pabnarutn pal1naruu~ (' gossei ') 

F. l~ookery Estate, Kil 
Kotagiri 121 121 34 

~1. Rookery Estate 139 120 35 
1\1. Rookery Estate 120 143 34 
M. Rookery Estate 120 130 31 
1\1. Rookery Estate, young 118 147 37 
F. Gantha, Coimbatore 140 ? 33 
:\I. Kotagiri, type 138 147 36 

F-Ullalnbulus pal1nan.l1n paln~arunl, 

~I. KUl'umbapatti, Salem 136 160 39 
~Iachur 142 145 37 

F. Balapalll 132 160 38 
}1': Trinchinopoly, l\Iadras 145 145 38 

Kodura, BalapaUi 125 155 37 
)1. Kurumbapatti 137 149 38 

Loc. ? 127 138 32 
~I. Trinchinopoly, l\Iadras 130 ? 36 
F. Kurumbapatti 135 ? 39 
~1. Shevaroy Hill, E. Ghats 140 ? 40 

Notes from skins oj Funambulus palmarunl 

()eylon joaces.-

Ear 

17 
18 
18 
17 
15 
16 
16 

18 
18 
17 
17 
17 
17 
19 
15 
17 
18 

F p. favonicus, skins seen were collected in April. Uduga-
ma; 'shot in jungle' and 'shot on palm' . 

F p. kelaarti, skins seen were collected January, May, June, 
July, September. Wellawaya,· 'shot in jungle' and· 'shot 
near bungalow in jungle' (Kala-oya). Apura, 'shot in the 
town' Hambantota, 'trapped in tree' 

F p. brodiei, skins seen were collected October, November, 
December. Cheddikulam, 'shot in jungle' Mannar, 'trapped 
on tree in compound' 

F 1). olympiu8, normal specimens, other localities than 
Peradeniya; skins seen collected January, February, March 
and April. Urugalla, 'trapped in tree in nature garden' 
Peradeniya specimens, with normal (not reddish) head, were 
collected January and April. Skins from Peradeniya with 
red head ,vere collected February, March and April. 

F p. l11,Q,tugamensis, skins seen collected January, Feb. 
ruary, March, April, May, June, October, November and 
December. St. George, 'very common round the bungalow. 
Usually lives in the roof, and is more or less parasitical on 

15 
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man' Anasigalla,' shot in small jungle'; 'shot in bungalow 
about 100 yards from jungle'; 'contained 2 young' (two 
specimens); 'shot in rubber tree, face grey, ,vinter coat'; 
'shot in scrub on edge of a paddy field'; 'shot in high tree' 
'In bushes on edge of estate, very common'; 'Cinghalese 
Lena' 

Mainland 'J'aces.-

F p. palmarum, skins examined collected April, May, 
July and August. 

F p. comorinus, skins examined collected January, March, 
April, June, July, October. Bcenhope, 'common' 'Trapped 
in Trivandrum public gardens' 

F p. gossei, skins collected June and July. Kil Kotagiri, 
'mammae 2 pairs inguinal' One specimen from 1,300 ft. 
alt., the others 4,100-4,500 ft. 

F p. bengalensis, skins collected April and May. Gajhundi, 
weight 4! oz. and mammae 4; weight 4! oz. and 4 oz. 

F. p. 1'obertsoni, skins taken February, March, June, October, 
November. Kolkaz, weight 41 oz. and 41 oz. Pachmarhi, 
,veight 4 oz. and mammae 4. Dhain, mammae 4; weight 
31 oz. and 4! oz. Siwal, Nimar; weight 4 oz. Rorighat, Hos
.hangabad; mammae 4; 4 oz. Asirgarh, Nimar; 31 oz. 

F p. bellaricus, skins taken February, March, July, Septem
ber, October, November, December Seringapatam; 3t oz. 
and 4i~ oz. 'Two tips to tail; the second specimen seen like 
this' (this specimen has the tail tip divided about half-way 
along its length, with a small extra tip on the left side' 
Samasgi, Dhar,var, 31 oz. Hawbshavi, Dharwar, 4£ oz. 
Vijayanagar, 31 oz. Bangalore, 41 oz. 

Oranial chal'acters.-The skull is relatively small for a 
squirrel. Though some specimens may reach 40 mm. in 
occipitonasallength, or even exceed it, they are in the mino
rity in all races. The palate averages less than half the occi
pitonasal length in all races. The width of the frontals is 
narrow for a member of the present family, though not for 
this genus. With one exception (b1'odiei), this width averages 
belo,v 30% of the occipitonasal length. The nasals length 
is often about equal to the frontals width, or may be a little 
longer or shorter. Posteriorly the nasals may be V-shaped or 
nearly straight, but it seems to be an individual character, 
judging from· material examined, and not a racial character 
as was indicated by Lindsay, 1926, in the description of the 
race matugamensis. Frontals often notched in front of the 
postorbital processes each side; the latter are of medium 

15D 
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development. The parietals are ridged, although not very 
heavily, and ultimately these ridges may join to form a 
sagittal crest. Bullae moderately inflated. Pterygoid fossae 
moderately deep and well marked. Palatal foramina short 
as usual, and far in front of the toothrows. Zygomatic plate 

TEXT-FIG. 13. Funalnbulu8 pal1naruu't palrnarun~ (Linnaeus). A, B, C) 
dorsal, ventral and lateral views of the skull. Dl' lower jaw of the 
same. (x 5). 
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"rell tilted up,vards, its outer border ,veIl ridged; zygoma 
normal. Mandible as usual; coronoid reduced. 

Dental cha1'acte1·'s.-Upper incisors narro,v, reddish or 
yellow, and normally plain. Upper cheekteeth ,vithout 
peculiarity,. of normal Sciurine form; P. 3 smallest but mod
erately developed; M. 3 tending to be rather small. Lo,ver 
molars normal; the premolar the smallest tooth as a rule. 

Oranial measul'ementB.-As in T~ble 35, below. 

TABLE 35.-0·ranial measurenltents of the Indian ' races' of 
Funambulus palmarum 

I ~ 0 0 00 
~f""04 -..... as a:> J.4 rJJ ~ 
~rJJ ....., ~ - ~ ~ ..... ~ a:s a:s = ..... 
g s:: f""04 0 rJJ 0 rf te 0 ~ ~ 0 P-4 ~ 0 

Funantbulus palnw;rull'" pal,naruln 

F. 7.11.25.3 39·4 19·6 7·6 11·3 11·4 11·4 
TrinchiD.opoly. Parietal ridges fused 

circa 
8.7.28.7 37·8 7·6 11'0 10'5 10·5 
~Iadra.s 

F. 8.7.28.8 40'0 18·8 7·4 11·9 11·4 11·7 
lVladras 

1\1. 8.7.28.5 39·S 11·9 II'S 11·2 
Adyan, Madras. Parietal ridges fused 

:\1. S.7.28.1 37'S 7·9 10·6 11·6 12·1 
Kilpauk, l\Iadras 

Funalnbulus palrna1'Ullt pal'l1l,arUln (' g088ei ') 

1\1. 19.6.2.34 36·6 17·S 7·4 10'S 11·6 11·6 
Coimbatore, Nilgiris. Rather young 

Ii'. 19.6.2.36 3S'7 IS'7 7'7 12·3 10'6 11·4 
Coimbatore circa 

}1'. 19.6.2.35 37·6 IS·2 7·8 10'5 10'5 
Kotagiri, Nilgiris 

1\1. 19.6.2.30 37'4 IS'5 7,'7 11·3 11·3 11·5 
I{ota.giri, type 

Funan~bulu8 pal1narU'l1t pal,narUnt (' cOlnorinus ') 

}i'. 0.5.26.3 39'5 19·5 12·0 11·2 11·4 
Trivandrum, Travancore circa 

~I. 0.5.26.7 40'3 19·5 7-9 12·2 11·4 11·2 
Trivandrum 

M. 0.5.26.9 40·3 20'2 7·4 11'7 11·7 11'7 
Trivandrum circa F. 0.5.26.11 39'9 19-7 11-7 11·6 11-9 
Trivandruln 

F. 0.5.26.12 39·3 1S'9 7-S 10·7 12·3 
Trivandrum 
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TABLE 35.-0ranial '1neaSUre1nent8 of the Indian 'races' of 
Funambulus palmarum (contd.) 

. ~ 
0 ..... 0 

(/J 

.-::: '" ~ 
~ 00 '; 

~UJ ..t: - ~ ...... ~ 
;,:l 

." '" = ~ = ..... 
g = - 0 00 0 .a 

= 0 Z ~ ~ 

0 ~ E-1 ~ 0 
Funatnbulus paltnarwn~ pabnaru'In (' cO'Inorinus ') (concId.) 
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F. 0.5.26.14 37·7 18'4 10·6 12·3 11·4 
Trivandrum. Rather young 

F. 0.5.26.15 39·2 18·9 11·5 12·2 11·3 
Trivandrum 

l\I. 20.4.22.1 37·7 18·8 7'1 10'4 11·0 10·8 
Nagercoil, South India 

1\1. 20.4.22.2 37·8 17·9 7'8 10·7 11·0 11·7 
Foot of l\:lahendragon 

F. 20.4.22.4 39·7 19·5 7·1 11·8 11·8 11·3 
Mahendragon 
95.10.9.18 39·2 19·2 7'8 11·0 12·2 11·3 
Kattyani, Travancore 

The type has the occipitonasal about 39·2 mm. 

Funa1nbulu8 palnlaru,m pal1narum (' ben galen sis ') 

~f. 15.4.3.74 38·9 19·4 7·9 11·2 10'7 11·7 
J agodib, Ha.zaribagh 

F. 15.4.3.75 37·5 18·6 7·6 10'5 11·2 11'4 
Hazaribagh 

1\1. 15.4.3.76 38·8 19·0 7·4 11·5 10'5 11·4 
Hazaribagh circa 

F. 15.4.3.77 37'0 18·5 7'5 10'5 10·7 11·0 
Hazaribagh, t.ype 

Funambttlu8 palrnaru'ln robert-soni 

:\1. 12.3.8.12 38'7 19·0 6·7 10·5 11·7 11·7 
Kolkaz, Berar 

F. 12.3.8.13 38·5 19'4 6·9 9·8 11·6 11·4 
Kolkaz. Old circa 

F. 12.6.28.16 38'0 11·3 9·8 11·9 
Asirgarh~ Nimar. Parietal ridges fused 

F. 12.6.28.17 37·7 18·;) 7·0 10·6 lI·D 11·3 
.~sirgarh 

:\1. 12.11.29.90 40·0 19·6 11·7 11·4 11'5 
Hoshangabad. Pa.rietal ridges fused 

:\1. 12.11.29.91 39·1 19·0 6·9 10·5 12·2 11·7 
Hoshangabad 

F. 12.11.29.93 37·3 18·8 6·8 11·0 10·8 11·0 
Hoshsngabad 

F. 12.11.29.94 37·3 17·4 6·8 10·5 10·1 11·2 
Hoshangabad 

ll. 12.11.29.97 37·4 18·7 6·8 11'4 10·0 11·4 
Hoshangabad 

:\1. 12.6.28.15 36·6 18'0 6·9 9'4 10·7 11·3 
.~sirgarh, Nimar 

The type has the occipitonasal about 39-4 mm., toothrow 6·9 mm. 
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TABLE 35.-0'l·aniaZ 'lneaSU'fe'lnents of the Indian' 'faces' of 
Funambulus palmarum (coned.) 

I ~ m 0 0 r; ~,.....I ~ m .,.. ~ CD ..= - ~ ~ ~Ul ~ ~ = .,.. 03 ~ ~ ..... 
0 m 0 ,.0 g ~ ,.....I 

Z 03 0 ~ ~ 

0 P-4 E-t ~ 0 

Funambulus palrnarum beUaricus 

M. 12.6.29.56 38·4 18'5 7·8 10·9 11·4 11·0 
Dharwar 

M. 12.6.29.57 39·1 19·4 10·8 11·0 11'4 
Dhal'war circa 

M. 12.6.29.59 40·4 20·0 7·7 11·0 11·2 11·9 
Dharwar 

M. 13.4.10.38 37·6 18·3 7·3 10·7 11·1 11·0 
Vijayanagar, Bellary 

F. 13.4.10.41 37·3 .17·4 11'2 10·6 11·4 
Vijayanagar 

M. 13.4.10.40 37·8 18·S 7·6 10·9 11·4 11·4 
Vijayanagar 

1\1:. 12.6.29.58 40·1 19·6 7·9 12·2 11·2 11·8 
Dharwar 

F. 13.4.11.57 38·7 19·0 7·4 11·4 10'5 11·5 
Kolar, Mysore 

1\1. 13.4.11.59 39·6 18·5 11'8 10·5 11·8 
SerUngapatam, ~ysore 

M. 13.4.11.61 3S'S 19·4 7·5 11·2 10'S 11·5 
Seringapatam. Parietal ridges fused 

F. 98.4.2.26 39·2 19·9 7·8 11·2 11·3 12·1 
Bundha, Bombay 

M. 13.4.11.60 39·5 18·6 7·7 12·0 10·9 11·9 
Seringapatam 

The type has the occipitonasal about 39· 2 mm. 

Funambulus palrnarun~ matuga1nensis 

M. 20.4.23.3 37·7 IS'7 7·2 11·1 10·1 12·0 

M. 
Anasigalla, Ceylon 
20.5.15.3 39·2 19·6 7·3 11·7 11·6 11·8 
Anasigalla 

M. 20.4.23.4 3S·3 1S·7 7·4 10'S II·S 11·6 
Anasigalla 

1\1. 20.5.1.12 39·0 19·4 7·6 11·3 10·8 11·3 
Anasigalla 

M. 20.6.9.38 38·4 18·9 7·3 11·1 11·3 11'5 
Anasigalla 

1\1:. 20.5.13.4 37·6 19·0 7·8 11·1 11·6 11·4 
AnasigaUa 

1\1. 20.5.1.13 37·5 IS'3 11·1 11·6 11·1 
Ana,sigalla 

circa 
F. 20.1.27.7 36·2 17·7 7·2 

St. George, Matugama, Ceylon 
10·4 11'1 11·5 

The type has the occipitonasal about 37·8 mm. 
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TABLE 35.-0ranial '1nea8Urements of the Indian' 1'aces' of 
Funambulus palmarum (contd.) 

. ~ Ul 0 0 ""; -+oJ - ~ 
~ Ul • ...c c:! ,.c: - ~ 

Q..f1l ~ ~ ~ 
+> ..... = cO ...... .~ 

0 f1l 0 'f g = - Z = 0 ;.c 
0 ~ E-f ~ 0 

Funan~bulus paz"narurn brodiei 

1\1. 15.3.1.76 40·5 20·0 11'S 11·7 12'5 
l\iannar, Ceylon 

l\I. 15.3.1.77 3S'S 19·0 7·S 10'5 12·3 11'8 
Ceylon 

1\1. 15.3.1. 79 39·3 19'5 7·9 11·6 12·1 11'5 
Cheddikulam, Ceylon 

I\1. 15.3.1.S1 39·7 19·5 7·7 11·7 12·3 10'5 
Cheddikulam 

F. 15.3.1.S2 3S·S 19'1 7·7 11'S 11·1 11'5 
Cheddikulam 

F. 15.3.1.S3 39·4 19·5 II'S 12·2 12-0 
Cheddikulam. Parietal ridges fused 

F. 15.3.1.84 39·S 19·6 7·8 11·6 11·S 12·0 
Cheddikulam. Pariet.al ridges fused 

circa 
F. 15.3.1.S5 39·1 19·1 S·O 11·1 12·1 12·2 

Cheddikulam 

Funarnbulus paln~arurn k@.arti 

~I. 15.3.1.10S 37'5 IS'2 7·5 11·4 11·S 11·3 
Ceylon 

)1. 2.10.7.22 41'5 20·6 S'S 12'S 11'7 12·4 
Kandy, Ceylon 

F. 2.10.7.23 41'4 20·2 13·1 12·1 11·7 
Kandy. Parietal ridges fused 

2\1. 15.3.1.97 36'3 IS·2 7·5 11·1 10'9 10·9 
Apura, Ceylon. Rather young 

F. 15.3.1.99 39·2 19·2 12·3 12·0 11·7 
Wellawaya, Ceylon 

F. 15.3.1.99 39'5 20·1 7·7 11·9 11'1 12·1 
Wellawaya 

F. 15.3.1.102 39·2 19·3 7·4 11·6 11·4 11·2 
llankeni, Ceylon 

1\1. 15.3.1.104 39·6 19·6 7·7 12·5 11'4 11·3 
Ceylon 

1\1. 15.3.1.105 37·S IS·6 7·4 11·2 11'1 11·6 
Hambantota, Ceylon. Parietal ridges fused 

~L 15.3.1.107 39-2 19·0 7·2 11·9 11'5 11·6 
Ceylon 

F. 15.3.1.116 3S'5 11·4 11·2 11·7 
Kala-oya, Ceylon 

F. 15.3.1.119 3S'5 19·4 7'S 11·0 11·3 11·5 
Kala-oya. Pa,rietal ridges fused 



232 ELLERMAN: FAUNA OF INDIA: MAMMALIA 

TABLE 35.-Granial '1neaSU1'ements of the Indian' race8' of 
Funambulus palmarum (concld.) 

Funa,nbulu8 pal1na1'U'In kelaarti (' olyntpiu8 ') 

F. 6.10.9.8 36·9 17·9 7·2 10·7 
Peradeniya., Ceylon 

F. 6.10.9.9 39·6 19·7 7·9 11·7 
Peradeniya 

l\f. 15.3.1.87 38·5 IS'5 7·9 12·0 
Peradeniya 

1\L 15.3.1.89 40·9 19·9 7·9 12·3 
U rugalla, Ceylon 

1\1. 15.3.1.89 39·3 19·6 7·5 11·7 
Urugalla 

l\f. 15.3.1.90 40·1 19·7 12·1 
Ceylon 

F. 15.3.1.92 39·1 19·5 8'0 11·4 
Urugalla, Ceylon 

F. 15.1.1.95 39·6 19·9 8'1 11·9 
Urugalla 

F. 15.3.1.94 38·9 19·9 8·4 11'1 
Ambawela, Ceylon 

M. 6.10.9.3 41·S 20·4 13·2 
Peradeniya" Ceylon 

1\'1. 6.10.9.5 41·1 20·1 7·9 13·3 
Peradeniya 

F. 15.3.1.96 3S·2 18·8 7·8 II· 7 
Putlam, Ceylon 

M. 15.3.1.91 40·4 19·8 11·9 
U rugalla, Ceylon 

The type has the occipitona.sal a,bout 39· 6 Inm. 

10·6 

11·0 

11·1 

11·5 

12·1 

12·1 

11·8 

11·9 

11·6 

11·7 

11·4 

11·0 

11·2 

Funarnbulu8 palrnarum kelaa1·ti ('javo!"icu8') 

M. 15.3.1.126 3S'5 19·4 11·9 
Udugama, Ceylon 

M. 15.3.1.123 3S·6 19·1 7·9 12'5 
Rama., Ceylon 

1\1. 15.3.1.124 3S· 6 11· S 
I(ottawa, Ceylon 

F. 15.3.1.125 39·4 19·5 11·9 
Kottawa 

F. 15.3.1.131 40·1 19·6 7'5 12·4 
'U dugnma, Ceylon. Parietal ridges fused 

The type has the occipitonasal about 37· 7 rom. 

11·3 

11·9 

11·6 

11·6 

11·8 

11·4 

12·2 

11·7 

12·0 

11'4 

12·0 

11·7 

11·7 

11·6 

12·1 

12·1 

11-8 

11·8 

11·8 

11·5 

11·3 

11·7 

12·0 

Dimensions oj the species Funambulus palmarum.-The 
occipitonasal length varies bet,veen 36·2 and 41·8 mm. 
Toothro\" 6,7-8,8 mm, The head and body varies between 
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118 and 189 mm. Tail between 103 and 178 Inm. (I assume 
the few skins with tail measurements less than 100 to have 
the tail imperfect.) Hindfoot 21-44 mm. 

Provisional key to the 'races oj Funalnbulus palmarum 

1 (2) The nasals longer, on average 
approximating to or exceeding [including 'olY1npiu8' 
30% of the occipitonasal length and 'favonicus'). 
in the majority of specimens. . . . F. p. kelaarti (Ceylon, 

2 (1) The nasals shorter, on average not 
reaching 30% of the occipitonasal 
length in the majority of speci-
mens ... , .. , .. 3 

3 (4) The widt,h of the frontals greater, 
approximating t.o or exceeding 
30% of the occipitona.sallength in [Ceylon). 
the majority of specimens. '.' .. , F. p. b1'odiei (North 

4 (3) The width of the frontals rarely 
reaching 30% of the occipitonasal 
lengt.h. '.' 

5 (6) The toothrow is short.er, 7 mm. and 
less, usually less. 

6 (5) The toothrow is more than 7 mIn. 
in length. 

7 (10) The length of the tail is on average 
shorter than the head and body. 

8 (9) Head and body rarely exceeding 
156 mm. (2 exceptions in 26 
skins). '. 

9 (8) Head and body length rarely is less 
t.han 156 mm. (1 exception in 16 
skins). '.' 

10 (7) The length of the tail is, in the ma
jority of specimens, longer than 
the length of the head and body. 

5 
[Provinces). 

F. p. 1'ober/soni (Central 

7 

8 

[lon, Matugama)~ 
F. p. '1natugamensis (Cey-

[and Mysore). 
F. p'. bellaricus (Bellary 

F. p. palmarwm (with 
, comorinu8 " 'gossei' and 
probably 'bengalensis '), 
southern India, and 
probably Biha,r. 

As regards the key, in 92 skulls there are about 19 excep
tions to the nasal percentage given (about equally divided 
between kelaat·ti and those which follow); about 17 exceptions 
to the frontal width given against brodiei (14 in those below 
brodiei, 3 in that race); the toothrow reaches 7 mm. only once 
in robertsoni; and individual exceptions to the tail length 
given for the last three races appear to be roughly 22 in 
about 76 skins. 

SUbspecies.-This species has been divided into eleven 
subspecies, most of which were based on supposed colour 
characters. I do not find these colour characters constant 
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,vhen all available specimens of the species are placed to
gether and examined. Wroughton in his Mammal Summary 
divided F palmarum into three groups of three races: the 
first three were supposed to have 'pale dorsal stripes .all 
three buff'; the next three, with 'pale dorsal stripes not all 
three buff; central dorsal stripe ,vhite, laterals buff' ; the last 
group, 'all three dorsal stripes white' It is not as easy as 
that! For instance, brodiei (' all three dorsal stripes buff ') 
contains a specimen with a white mid-dorsal and buff lateral 
stripes, and a specimen with a buff mid-dorsal and white 
lateral stripes. I am unable to distinguish a specimen ·of 
bellaricus ('3 stripes white') from a specimen of comorinus ('3 
stripes buff') in colour; I have a specimen of comorinus with 
the mid-dorsal white, the laterals buff; at least three speci
mens of kelaarti (' central dorsal white, laterals buff') with 
three white stripes, and a specimen of olympius (which should 
agree with kelaarti according to Wroughton's key) ,vith three 
white stripes. A specimen of bellaricus (' 3 white stripes ') 
has them all buff; and so forth. Whether there is any sea
sonal change, or whether this colour of the· pale stripes is 
purely individual I do not know. 

The second and third names in this species are both 
from Ceylon, and both appear to me to be retainable. 
Thomas and Wrought on in 1915 wrote a paper on the Cey
lonese races of F palmarum, Wroughton wanted to restrict 
the typical race to Madras, and they compared it with their 
Ceylonese races. 'Favonicus' was the first new race described 
from Ceylon by Thomas and Wroughton; 'general colour above 
darker than true palma rum ... the saddle much darker. . the 
central dorsal stripe white, the lateral ones ochraceous buff 

. the tail below "cinnamon rufous", i.e., red rather than 
yellow' 

They describe palma1·um as with 'three longitudinal lines 
coloured cream buff; the face prominently washed ,vith 
bright ochraceous ... the midrib of the tail below bright 
ochraceous' Kelaarti (which dates from 1851) was next to 
be considered; 'size of favonicus and general colouring much 
as in that form, but all three dorsal stripes white' The 
only skins I have seen for 'favonicus·' were collected in April, 
and it is quite incorrect to state that there is any difference 
in the colour of the stripes between kelaarti and 'favonicus' 
In a considerable series for kelaarti collected in five different 
Inonths of the year as listed above quite half of the speci
mens have the central dorsal stripe white, the lateral ones 
buff, and it becomes obvious that 'favonicu8' is a pure 
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synonym of kelaarti. It may also be mentioned that some 
skins of true palmarum have at least some of the stripes white, 
and that the line of demarcation between the 'white' type 
and the 'buff' type in any race frequently becomes a matter 
of doubt. Bl'odiei was the next race noted by Thomas and 
Wroughton. It dates from 1849. It is supposed to be 'the 
form of the extreme north, most nearly approaching true 
palmarum in coloration, but larger in size' (I very much 
doubt the last statement, although many of our brodiei skins 
have the head and body tending to be larger than palmarum.) 
, This form most nearly approaches true palma14um in 
colouration, but the grey face and shoulders, and above all, the 
red (instead of yellow) colour of the underside of the tail serve 
to distinguish it.' The tail below was described as 'orange 
rufous' (i.e., red rather than yellow), and the three dorsal 
stripes are buff. We have only winter skins. However, in 
at least two specimens the face is ochraceous, as in the typical 
race, and I find it quite impossible to distinguish the two 
races on the colour of the underparts of the tail when all 
specimens are examined. Lastly, olympius, 'a dark highland 
form'; 'resembling brodiei but much darker. The saddle 
commonly almost black, and the central dorsal stripe paler 
than the t\VO lateral ones, often white. The lower side of 
the midrib of the tail is much darker chestnut than in brodiei ' 
The latter statement is true, but either type can be matched 
by different specimens of kelaarti. 'Dark colour' is supposed 
to distinguish this race from the others on the island. But 
nlany specimens examined for kelaarti and some for 'favonicus' 
are just as dark as any' olympius' It is not clear how this 
fornl can be distinguished from kelaarti. In the key given 
by Thomas and Wrought on , the 'face is more or less bright 
ferruginous' for kelaarti and 'favonicus ' , as against 'face 
not ferruginous' for olympius. But as I have noted above, 
at Peradeniya different specimens were taken at the same 
locality in the same month, some with grey face as defined 
for the race, others with the brightest brown forehead of 
any seen from the island. Later (1926), a considerable 
series of F palmarum from Matugama came to hand, and 
were made the basis of a new race matugamensis by Lindsay. 
It \vas specially compared with 'favonicus', although it 
seems to me to stand nearest to brodiei among the Ceylon 
forms. 'The face is as a rule coloured like the neck but in 
\vinter pelage gets a reddish tinge. ' 'The three dorsal 
stripes are here all the same colour of tawny or tawny ochra. 
ceous. The tail is orange rufous below, resembling that of 
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brodiei.' Some of the specimens seen, ho,vever, have the 
mid-dorsal stripe pure white. Lindsay then gave some 
cranial characters for matugamensis, and made some state
lnents about the shape of the nasals of the various races; 
'examination of the collectioll as a ,vhole sho,vs that the 
shape of the nasals in the differen~ subspecies is fairly COll

stant; e.g., the posterior edge of the nasals in F p. favonicus 
is deeply and sharply serrate; that of F p. kelaa1ti is also 
pointed but 110t so deeply serrate and the nasals terminate 
practically in a line with the frontopremaxillary suture, 
while that of F p. olympius is of rounded shape, almost oval, 
and ends ,veIl in front of the suture' I do not think that 
there is sufficient constancy in these characters for them to 
be used as basis of racial discrimination, but they did lead 
me towards one of the characters which I. think is reasonable 
to use, and that is the average proportionate length of the 
nasals; and I think also that Lindsay was right in separating 
matugamensis from the other Ceylonese races, though it is 
puzzlingly like one of the more northern mainland races 
,vhich antedates it (bellar·icus). Lindsay states that in 
classifying 140 specimens 'reliance has been placed mainly 
on the . characters of the skull and on the locality whence 
they were obtained since the variability of colour of coat and 
size in allY one species is considerable depending on the 
season and the nature of the habitat' Matugamensis comes 
from country about 100 feet above sea-level in one of the 
moistest areas of Ceylon. 

I have reached the conclusion, after working carefully 
through this difficult species, specimen by specimen, that in 
Ceylon there are probably three valid races, brodiei, kelaa1't-i 
(' olympius', 'favonicus' included), and matugamensis~ Details 
for the reasons for this conclusion will be given belo,v. 

On the mainland, the first race to be separated from the 
typical ,vas comor·inus (Wroughton, 1905). According to 
Wroughton's key, it should be like palmarum but with 'feet 
like the body' instead of' whitish' and 'general colour darker' 
instead of paler. It is however quite impossible to distin
guish the t,vo races ,vhen the British - Museum specimens 
are examined, and I assume therefore that 'comorinus' is a 
synonym of palmarum. It seems also impossible to distin
guish the form' gossei' from this race. 'Gossei' was described 
in 1919 by Wroughton and Davidson as a squirrel of the tris
triatus group, 'markedly smaller than tf'istriatus and numarius, 
slightly smaller than thomasi' It was based on a fe,v skins 
collected in June and July, and was 'readily distinguishable 
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by it.s small size' which is not to be wondered at as its des;. 
cribers only compared it with trist1'iatus, and nearly all races 
of palmal'um can be dist,inguished from tristriatus by smaller 
size r These authors pointed out in this paper that 'the sleek 
coat of the palma1'um group as compared with the rougher, 
more ragged-looking fur of the jungle-dwellers (i,e., tfistriatus) 
is a better guide to diagnosis than size of the respective 
skulls' (!) Actually, apart from quality of fur often changing 
seasonally in squirrels, there are specimens of comorinU8 
,,~hich have just as 'rough, ragged-looking' fur as 'gossei' 
The latter form has the brownish colouring on the head 
suggested, and the stripes are white or cream. I can see no 
,vay in which this supposed form can be constantly separated 
from' oomorinus' which in turn I am unable to separate from 
the typical race. 

Wroughton in 1916 described three more subspecies for F 
palrnarum from more northern localities than the last three 
supposed races. The :first of these is bellaricus; 'A Funam
bul'lls the size of F palmarum from which it differs in the 
complet~ absence of yellow suffusion on the forearms, shoul
ders, and thighs' Dorsal stripes described as creamy white, 
and face more or less suffused with ochraceous 'according to 
season' I cannot see much constap.t difference in the 
colour between this and the southern races, and Wroughton 
stated himself that 'specimens from South Mysore must be 
considered as intermediates, some of them approaching 
bellaricus, and some true palma1'um' He next described 
robel'tsoni, 'a sombre coloured Funambulu8, markedly smaller 
than in palmarum' Dorsal stripes 'buffy white': face 
'suffused ,vith ochraceous in some specimens, not in the 
type' Lastly, bengalensis, 'resembling ~'obertsoni in its small 
size, but distinguishable by its larger teeth and the presence 
of an ochraceous tinge on the flanks' A glance at my table 
of measurements ,viiI show that the last two cannot be dis
tinguished on size from true palmarum in either the skins or 
the skulls. 

It becomes clear that colour is, as often in squirrels, un
reliable as a basis for racial discrimination. Any division of 
this species into races must be on average characters rather 
than absolute ones, on account of individual variation. I 
offer a very provisional key in which I retain six races based 
lnainly on average cranial details and external measurenlents. 
I do not think it necessary to retain more and I am not 
ronvin~ed that in our present state of kno\vledge more could 
be retained. 
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(i) Funambulus palmarum palmarum (Linnaeus) 

Text-fig. 13 

1766. Sciurus pallll,arulIt Linnaeus, Syst. Nat., 12th ed., 1, 86. 
1814. Sciurus penicillatus Leach, Zool. Misc., 1, 6, pI. 1. (l\{adras.) 
1835. Sciu'rUs indicus Lesson, Illustr. Zool., 15, pI. 43. Not of 

Erxleben, 1777. 
1905. Funambulus pal1narWtn contorinus Wroughton, J. BOlnbay 

nat. Hist. Soc., 16, 411. (Trivandrum, Travancore.) 
1916. Funambulus bengalensis Wroughton, J. BOlnbay nat. Hist. 

Soc., 24, 648. (Hazaribagh, Bihar.) 
1919. Funambulus gossei Wro ught on and Davidson, J. BOJnbay nat. 

Hist. Soc., 26, 3, 730. (Kotagiri, Nilgiri Hills.) 

Type-locality.-Madras, India (selected by Wroughton). 
Range.-Specimens have been examined from MADRAS, 

Kilpauk, Adyar, and no exact locality. Shevaroy Hill, 
Kodura, Balapalli Range, Kurumbapatti, Salem district, 
E. GHATS. Machur, Nellitore and Perumal in ~outh India. 
Trinchinopoly. Trivandrum in Travancore. Benhope, Kota .. 
giri, Kuttyani, Mahendragon, Nagercoil in Nilgiri district. 
Gantla, Coimbatore. Gajhundi, Hazaribagh and Jagodih, 
Hazaribagh, Bihar (' bengalensis'). 

Occipitonasallength 36·6-40·3 mm. Nasals averaging less 
than 30% of the occipitonasal, and frontals the same. Tail 
averages longer than the head and body (8 exceptions in 
about 30 skins). Head and body length 120-165 mm. 

(ii) Funambulus palmarum matugamensis 
Lindsay 

1926. F·unan~bulus palmxrum ,.,.n~ttugalnensi8 Lindsay, J. Bonz,bay 
nat. Hist. Soc., 31, 239. 

Type-locaUty.-Anasigalla, Matugama, Western Province, 
Ceylon. 

Range.-Specimens examined from CEYLON: Anasigalla and 
St. George, Matugama. 

Occipitonasal length 36'2-39-2 mm. The nasals and 
frontals are proportionately as in the typical race. But the 
tail averages shorter than the head and body (about 6 excep
tions in 21 skins ,vith complete tails). Head and body 
length 125-181 ronl. but only t,vice over 156 mID. in 26 
skins. 
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(iii) Funambulus palmarum bellaricus 
Wroughton 

239 

1916. Funamhulus pallnarunt bellaricus Wrought on; J. BOlnbay 
nat. Hisl. Soc., 24, 647. 

Type-locality.-Vijayanagar, Bellary. 
Range.-Specimens seen from BELLARY, Vijayanagar; 

M YSORE: Bangalore, Kolar, and Seringapatam; DHARWAR 
district; Dharwar, Gadag, Ha,vbshavi, and Samasgi. Bun
dha, Bombay (identification provisional). 

Occipitonasal length 37·3-40·4 mm. Nasals and frontals 
proportionately about as in the typical race, from which it 
differs (like matugamensis) in having the tail average less 
than the head and body length (3 exceptions in 15 skins). 
The head and body length is 147-177 mm.; but only once 
belo,v 156 mm. therefore averaging larger than matugamensis 
throughout. Nearly half the specimens have the hindfoot 
40 mm. and more, ,vhereas matugamensis does not reach this 
measurement. This name antedates matugamensis. 

(iv) Funambulus palmarum robertsoni 
Wroughton 

1916. FUllclInbulus robertsoni Wroughton, J. Bombay nat. Hit;!. 
Soc., 24, 647. 

Type-locality.-Pachmarhi,Hoshangabad, Central Provinces. 
Range.-Specimens examined from CENTRAL PROVINCES: 

Pachmarhi, Hoshangabad; Asirgarh and Sival, Nimar; Dhain 
and Rorighat, both Hoshangabad; Kolkaz, Berar. 

This race seems to differ from all others in its relatively 
short toothrow, in ,vhich the length reaches 7 mm. in only 
one specimen. All other specimens available to me for other 
races have the toothrow exceeding 7 mm. in length. 

Occipitonasal length 36·6-40·0 mm. Nasals and frontals 
on average about as in the typical race. Tail averaging 
about 100% of head and body or slightly less (definitely 
shorter in three skins out of nine). Head and body length 
140-149 mm. 

(v) Funambulus palmarum brodiei (Blyth) 
1849. SCiUTU8 brod-iei Blyth, J. A8ial. Soc. Beng., 18, 602. 

Type-locaUty.-Point Pedro, Ceylon. 
Range.-Specimens examined fronl CEYLON: Cheddikulam 

and Manuar. 
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This race, as far as our material sho,vs, differs from the 
remainder in its ,vider frontals, which average 30% of the 
occipitonasal length, and exceed 12 mm. in width in 5 out 
of 8 specimens. Occipitonasal length 38·8-40·5 mm. Nasals 
average less than 30% of the oQcipitonasal Iengtll. Tail 
averaging about 100% of head and body (longer than that 
length in 5 specimens, and shorter in 5). Head and body 
length 143-158 mm. 

(vi) Funambulus palmarum kelaarti (Layard) 
1851. Sciurus kelaarti Layard in Blyth, J. Asiat. Soc. Beng., 20, 

166. 
1915. Funambulus pall1~arul1~ favonicu8 Thomas and Wroughton, 

J. Bonway nat. Hist. Soc., 24, 1, 39. (Udugama, Southern 
Province, Ceylon.) 

1915. Funa1nbulus paln~arutn olyn~piu8 Thomas and Wroughton, 
J. Bombay nat. Hist. Soc., 24, 1, 41. (Ul'ugalla, 1,600 ft., 
highlands of Central Ceylon.) 

Type-iocality.-Hambanlotte, Ceylon. 
Range.-Specimens seen from CEYLON: Aripo, Apure, 

Hambanlotte, Mankeni, Kala-oya, Putlam, WelIa,vaya, 
Kandy,· ~eradeniya; Urugalla, Amba,vela, Kottawa, Rama, 
Udugama. 

This race seems to differ fronl the remainder in having 
average proportionately longer nasals, which in the majority 
of the specimens exceed 30% of the occipitonasal length. 
The 11umber of individual exceptions here perhaps is rather 
high (nearly one-third) but it is an average rather than an 
absolute difference and in the other races it is rare for the 
nasals to be as long as this. Occipitonasallength 36·3-41·8 
mm. Frontals averaging less than 30% of the occipitonasal 
length. Tail averages shorter than head and body (about 13 
exceptions in about 58 skins). Head and body length 125-
189 mm. As I have endeavoured to show above, I do not 
think 'olympius' can be maintained on colour characters 
when compared ,vith kelaa1t'i, and I am quite sure that 
'favonicus' .cannot. 

Genus 9. Ratufa Gray 
1867. Ratufa Gray, Ann. Mag. nat. Hist., 20, 273. 
1867. Rukaia Gray, Ann. Mag. nat. Hist., 20, 275, 276. (Sciurus 

'1nacrourus Pennant.) 
1880. Eosciuru8 Trouessart., Le Naiu,tal'isle, 2, 37, 291. (SCiU-rU8 

bicolor Sparrman.) 

Type-species.-Sci'ltrU8 indicus Erxleben. 
Range.-CEYLON, PENINSULAR INDIA, NEPAL, ASSAM, 
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BURMA, South Yunnan, Hainan, Indo-China, Siam, Malay 
States, Sumatra, Java, Borneo, the Natunas and other small 
Malayan Islands. 

This genus contains very large arboreal squirrels which 
have only four upper cheekteeth. This character, though 
unique in Indian squirrels, is not a character which is re
garded as of generic value elsewhere in the family. It is, in 
the present genus, combined with certain other marked pecu
liarities. The frontal bones (= least interorbital measurement) 
are unusually wide, sometimes as much as 40% of the occipito
nasal length, and in a large number of races which I have 
had available for cranial measurement, on average not under 
37% of the occipitonasal for any race. The palate is un
usually short, averaging for the various races 45%or less of the 
occipitonasallength. There is no sagittal crest in the skull, 
and the ridges do not show signs of appro~ching each other on 
the parietals. The tail is very generally longer than the head 
and body. With one exception, the type (and only spec~en 
I have seen) of a 1"dwarfed island race, nanogigas, from Laut 
Island, Natunas, the occipitonasallength of the skull is in 
this genus not less than 60 mm. I have measured more than 
200 Ratufa skulls (and more than 1,300 skulls measured for 
allied Indo-Malayan and Palaearctic species of tree .. squirrels, in 
,vhich the occipitonasal length does not reach 60 mm.). The 
sole exception is the large Oalwsciurus (Rubrisciurus) rubri
venter from Celebes, which has the skull of a Oallosciurus but 
it is as large as Ratufa. The orbit in this genus is normally, 
as in tree-squirrels, less than one-third of the occipitonasal 
length, but occasionally, possibly on account of the enlarged 
size of the animals, the orbit may be as much as one-third of 
the occipitonasallength. According to Pocock, the baculum 
is more of the type of F1tnambulus, than of the eastern genera 
(i.e., OalwsciufUS, etc). In this character, Ratufa shows 
some approximation apparently to some Mrican genera, 
and it is an interesting fact that Ratufa and Funambulu8 
are the only squirrels other than certain flying squirrels 
,vhich are found in Ceylon and the Peninsula of ID;dia.. Ac
cording to Pocock, the baculum lacks the accessory blade 
which is said to be present in Oalwsciu'l"us, Menetes, and 
Dremomys. The dentition tends to be slightly peculiar, 
"ith the front premolar above suppressed, and the teeth 
brachyodont, ,vith lo,v cusps and indistinct ridges, and a 
distinct inclination for the teeth to be somewhat simple and 
patternless or for small depressions and pits to m~sk the 
essential Sciurine pattern. The character of the unusually 
,vide frontals is shared by Calwsciurus prevosti and that of 
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the very short palate by Gallosciurus macclellandi, etc., but 
the combination of both these cranial characters, very large 
size, four upper cheekteeth and rather indistinct molar 
pattern is not known elsewhere in the family. 

External ckaracters.-As in species (p. 251). 
Cranial characters.-The cranial characters of species of 

this genus vary but little from race to race, and it wi11 be 
most convenient to deal with the skull and teeth characters 
of the genus here. The skull is large, normally over 
60 mm. in occipitonasal length, and up to 81 mm. at ex
treme development. The nasals broad, of medium length, 
and rather pointed downwards anteriorly. Frontal bones 
long and very wide, sometimes as much as 40% of occipito
nasal length at their narrowest part. Postorbital process 
,vide, strong, large and well spread out from sides of skull. 
Suture offrontals and parietals at a point considerably behind 
the postorbital process, and usually lost in the adult. 
Parietals wide, faintly but definitely ridged, but the ridges 
do not join nor approach each other. Occiput rather low; 
paroccipital process quite prominent. Bullae of medium 
size, quite well inflated. Hamular process of pterygoid not 
joining bullae, but long and prominent; considerably longer 
than the ectopterygoid; pterygoid fossae shallow and narrow. 
Palate broad; and very short, considerably less than half 
occipitonasal length. Palatal foramina quite large and well 
developed as a general rule, though considerably in front of 
the toothro,vs. Zygomatic plate broad, ,veIl tilted upwards 
and ridged on its outside; jugal long, and zygoma of normal 
Sciurine formation. Mandible with quite strong coronoid 
process, the condylar process thick and prominent, the 
angular process well ridged on its lower border, and powerful. 

Dental characters.-The upper incisors are narro,v, opis
thodont, red and plain. Only four upper cheekteeth. The 
cheekteeth are brachyodont, and the pattern is fundamen
tally as is usual in the family, but the cusps are apparently 
always low; front cusp of P. 4 rather central and prominent 
(evidently taking the place of P 3 of other genera); M. 3 
simpler than the other molars, the second central transverse 
ridge absent as usual; there is a distinct tendency to,vards 
presence of numerous small depressions or pits in the molars; 
and the pattern often becomes rather indistinct and rather 
simple (only with traces of many sDlal1 depressions and com
plexities). The lower molars have at least originally the 
characteristic four main cusps, one at the corner of each 
tooth, the anterointernal one highest, but as a rule all cusps 
rather lo,v; the large central depression in these teeth is as 
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a rule retained, and small subsidiary outer and inner cusps 
bet,';cen the main ones are quite apparent; in addition there 
are many small pits or depressions often present, particularly 
sometimes in M. 3, \\rhich is as usual slightly the dominant 
lower tooth, the teeth decreasing slightly in size from M. 3 
for\\rards. Sometimes the small pits become so numerous 
that they almost mask the essential Sciurine pattern of ~he 
teeth, and produce an effect vaguely reminiscent of that of 
Petaurista, though not so extreme as in that genus. 

Blanford recognized three species' of Ratufa in India, which 
he placed in the genus Sciurus with the other tree-squirrels. 
I see no good reason for retaining more than that number in 
India. Subsequent to Blanford's time, splitters like Thomas 
and Wroughton and Miller divided this genus into many so
called species, and Robinson and Kloss in 1918 reduced these 
to about nine, a classification which I followed in 1940. 
More recently Chasen, 1940, has shown th'at there are two 
species of Ratufa, a larger and a smaller one, occurring side 
by side throughout, in the Malay States, Sumatra, Java, 
and Borneo, the first names for which are bicolor and affinis. 
One of them, bicolor, occurs north\vards to Nepal and Burma. 
In Ceylon and the Peninsula of India, there are also two 
species occurring side by side, one averaging smaller and 
one larger. The names for these are maC1'oura and indica. 
R. macroura is the earliest name in the genus, dating from 
1769, and indica is the second, dating from 1777. Indeed, 
this genus might be reduced to two species bearing these 
names, but the species from the eastern side of the Bay of 
Bengal have al\vays been considered distinct from the western 
species, and, as indica is rather a strikingly coloured distinct 
form when compared ,vith bicolor races, and as macroura has 
its peculiarities when cODlpared with the Malayasian species 
aifinis, I retain Blanford's classification, and recognize four 
species in this genus. The three Indian species may be 
keyed as follows :-

Key to the Indian species of Ratufa 

1 (2) The hindlimbs are pale in colour, 
like the underparts. (Rather a 
small species, the occipitonasal 
length is seldom more than 69 mm. 
tlnd reaches 70 nun. only in three 
specimens examined). . . Ratufa lIUlcroura 

2 ( I) The hindlimbs are dark like the 
back. (The feet may be pale.) 
(In Indian races of bicoZor, the 
occipitonasal length is normally 
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not under 70 mm. In indica, the 
occipitonasal lengt,h is in material 
examined only less than 69 mm. 
in two specimens out of more than 
40). . 3 

3 (4) General colour deep red, at least in 
part, and always with hairy red 
~ars. (Usually a large species, the 
occipitonasal length at highest is 
81 mm.) The forelimbs are pale. 
A white neckpatch. Ratufct indica, 

4 (3) General colour never deep red. 
Forelimbs not entirely pale 
normally. No white neckpatch Ratufa bicolor 

31. Ratufa macroura (Pennant) 

The Grizzled Indian Squirrel 

1769. Sciurus 1nacrourus Pennant, Ind. Zool., 1, pl. l. 

Vernacular na1nes.-Rukiya, Dandolena: Cingalese; Peria
anathan, Tamil. 

Distribution.-CEYLON and SOUTHERN INDIA. 
This species is the first to be named in the genus. It is a 

rather small species, with the occipitonasal length 70·5 mm. 
highest, but less than 70 mm. in fourteen out of seventeen 
skulls measured. The hindlimbs outside are pale in colour, 
like the lo,ver parts, and this fact distinguishes the species 
from both of its allies occurring in India. The forelimbs 
are also pale on the outside (like R. indica, but unlike R. 
bicolot). 

External charactel's.-A largish squirrel, the head and body 
most often over 300 mm., but not always so. In one speci
men only it exceeds 400 mm. The tail normally, but not 
always, longer than the head and body. The ear is usrtally 
hairy, but usually not tufted, at least not so heavily as it is 
in R. indica. (The ear tuft seems to tend to be best developed 
in the black races.) The hand of this genus is remarkable 
apparently on account of the fact that the inner carpal pad 
is enlarged and projects inwardly, its appearance like that of 
a small thumb, of ,vhich this pad evidently takes the place. 
This formation is present in this species, and the hand is 
esselltially as described for R. indica below as regards the 
arrangement of the digits. The feet are essentially as des
cribed below for R. indica. 6 mammae. 

Oolou1'.-R. m. macroura.--.The head and the whole of the 
back are quite black. On the back of the neck a light bro,Vll 
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patch, t.he centre of which is ,vhitc, in the t,\"O authentic 
skins seen. Tail mostly black above, but throughout its 
length edged ,vith light grey or ,vhitish hairs. Hands and 
feet black. The forelimbs and the hindlimbs are whitish 
practically throughout, and contrasted ,vith the hands and 
feet. Cheeks below the eye black; nose brown. Under
parts \vhitish-yellowish with black tipped hairs, tail black 
below, the hairs edged white. Authentic skins seen from 
Pattipola. (For the nomenclature of the races of this species 
see Thomas and Wroughton, 1915.) 

R. m. melanockl'a.-Is essentially similar, but the tail is 
wholly black throughout, and the undersurface is deeper' in 
colour, more ochraceous. Authentic skins from Anasigalla 
and Sinharaja Forest. Both these types seem rare. 

R. m. dandolena.-This race is much the most plentifully 
represented in our collection, and it was on it that Blanford 
apparently based his description of the normal colour of the 
species in 1891. There is much difference individually in 
colour, and a sharp difference between the darkest and the 
lightest skins. The dorsal coloration was noted by its des
criber as grizzled grey, with an underlying brownish suffusion. 
The shoulders are usually black or blackish; there is a white 
neckpatch; and the top of the head is black or blackish. Tail 
black broadly washed with grey, sometimes tending to be 
wholly pale terminally, and always mottled in general effect, 
as in the typical race, only more so. Arms and legs pale, 
whitish, the hands and feet black to a certain extent (some
times the digits only). Cheeks usually pale, or much less 
dark than the typical race. Underparts ,vhitish or huffy; 
centre of tail belo,v "ith a white line running down its length, 
but otherwise coloured as it is above. A few skins, from 
Kumbukkan and Mousekande (Ceylon), have the forepart of 
the back darker than is usual. 

With regard to the race called 'sinhala' by Phillips, and 
based on 'smaller size, and general colour grizzled lighter 
brown' as compared with dandolena, I can detect no colour 
difference" in the material seen between it and specimens of 
dandolena, and a glance at my table of skull and skin measure
ments shows that there is no constant difference between 
this and dandolena in size., It is true that In both skins 
examined for sinhala the tail is shorter than the head and body, 
but I would like to see many more specimens before retaining 
the race on this character alone, as there are individual 
dandolena With the tail less than head and body length. I 
would doubt whether 'sinhala' is anything but a synonym 
of dandQlena .. 
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Exte1tnal measurements.-As in Table 36, below. 

TABLE 36.-E:t:fernal rneasure1nents oj the Indian races of 
Ratufa macroura 

Head and Tail Hind- Ear 
body foot. 

Ralufa 11Ulcroura 11Vlcroura 

F. Pattipola, Ceylon 336 366 68 231 
~L Patt.ipola 335 345 74 23! 

Ratufa 1nacrOU1'a 1nelanochra 
Kottawa, Ceylon, 

type 355 365 74 26 

Unmeasured skins from Anasigalla, Mat.ugama and Sinharaja Forest. 

Ralufa 1nacrOU'ra dandolena 

M. l\lahaoya, Ceylon 307 344 63 22 
lVl. Mahaoya, Ceylon 325 335 68 23 
lV1. Mahaoya 330 359 64! 21! 
F. Kumbukkan, Uva, 

Ceylon 357 326 65l 22-1-
F. lVlankeni, East 

Province, Ceylon 316 357 65 21 
F. ~iankeni 335 375 49 24! 
F. Rama, Ceylon 2861- 333 62 22! 
~L Mousekande, 

Ceylon 374 361 66 24 
lVi. Wellawaya, 

Ceylon . 410 395 iO? 23 
1\'1. Kurumbapatty, Salem, 

Eastern Ghats 310 390 78 25 
~1. Kurumbapat.ty, 

Salem 310 390 74 23 
F. Chettiri Range, 

East Ghats 320 370 73 24 Mammae 6 
M. Chettiri Range 290 340 70 22 
F. 'Vellawaya, 

Ceylon, type 377 415 71 26 

Unmeasured skins from Foothills to west of ShrivilJiputtur, l\'ladura, 
North slope Palni Hills, Kombu, Coimbatore. 

Ratufa 'Inacroura ' sinha la' = dandolena 

Tirrapara., Ceylon 
(N .C. Province) 350 346 

M. Type 344 309 
From Vedichchai, Kantalai, Ceylon 

61 
63 

25 
23 

Some notes from skins.-R. m. rnacrou14a, 'shot in jungle, 
,veigh t 2! 1 b. " another ,veighed 2 lb. 6 oz. 
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R. 'In. melanochra, 'shot in isolated jungle on the top of 
small hill surrounded by rubber estates' 

R. m. dandolena, Mousekande, 'weight 3 lb. 5 oz.' Chettiri 
Range; mammae 6, weight 2! lb. Eastern Ghats, weight 
21 lb. Maya Oya, ',veight 2 lb., shot in jungle' Tirrapana, 
, s-inhala', ',veight 2 lb. 8 oz. ' Mankeni,' 'veight 2 lb. Shot 
in jungle, not many about no,v' (October). Gammadu,va, 
,veight 2 lb. 11 oz. Mankeni, ,,"eight 21 lb. Maha Oya, 
'veight 21 lb. and from Combu, South Coimbatore, 'not 
common; usually found in tamarind trees, and singly' 

Cranial and dental characters.-As for the genus (p. 242). 
(}ranial measurements.-As in Table 37, below. 
Dimensions of tke species Ratufa macroura in the British 

Museum material.-The occipitonasal length varies bet,veen 
62·2 and 70·5 mm. The toothrow between 12·4 and 14·4 mm. 
The head and body varies between 286 and 410 mm. Tail 
between 309 and 415 mm. The hindfoot (49)-61-78 mm. 

Usually, but not always, the toothro,v is more than one-fifth 
of the occipitonasallength. 

There are two very well marked races apparently, each of 
,vhich has been further·split into two subsidiary races. One 
of these, the typical, is a black animal. The other is coloured 
entirely differently, much lighter, grizzled and with the 
colours varied. This is the form apparently regarded by 
Blanford as the typical race, but the lighter, grizzled type is 
kno,vn as R. m. d4ndolena. 

Provisipnal key to the 8ubspecies of Ratufa macroura 

I (2) General colour not black, but light 
and grizzled (greyish or brownish) R. 1n. dandolena 

(Skins examined which were collect-
ed in January, April, May, July, 
August, September and October.) 

2 ( 1) General colour above black. '. " 3 
3 (4) Tail entirely black. '. R. 1n. 1nelanochra 

(January and April skins.) 
4 (3) Tail hairs tipped with white R. 1n. 1naCrOU1"a 

(Skins collected inlIarch and August 
examined.) 

R. m. dandolena is much the most common form so far as 
the material examined indicates, and the two last named 
are rare in the collection. Both are confined to Ceylon, but 
dandolena occurs on the mainland as ,veIl. I doubt, fronl 
material examined, if Phillips' race sinhala can be separated 
from aa,ndolena, 
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TABLE 37.-0ranial rneasurenu~nt8 oj the Indian races of 
Ratufa macroura 

--' 
cO 
UJ. 
cO 

~ ~ rJ2 0 0 ....... 
.+oJ ~ UJ. ~ • .-4 ~ 

~ ..- .+oJ ..p ~ .+J cO ~ • .-4 • .-4 as 0 0 UJ. 0 rf ....... 
cO 0 ~ 0 f-4 

0 P-t E-! Z ~ 0 

Ratufa 1naCl'oura l1zacrOUl'a 

1\1:. 15.3.1.63 67·5 29·4 14·0 21·3 24·5 22·2 
Pattipola, Ceylon 

F. 15.3.1.64 69·6 29,5 13·4 21·7 24·4 23·6 
Patt.ipola 

Ratufa 1naC1'OUra 1nelanochra 

~L 20.5.1.11 70·0 30·1 14·4 22·0 25·9 23·3 
Anasigalla, l\latugama, Ceylon 

23·0 27·4 23·8 15.7.1.4 70·1 30·7 14·2 
I{ottawa., Ceylon, type 

Ratufa tnaCrOUl'a dandolena 

F. 15.7.1.6 66·8 29·6 13·8 20,7 25·2 22·4 
Kumbukkan, Uva, Ceylon 

M. 15.3.1.67 66·5 27·9 13·3 21·4 25·1 21·5 
Mahaoya, Ceylon 

F. 15.3.1.70 63·0 27·3 12·6 20·1 25,6 21·2 
Mankeni, Ceylon 

F. 15.3.1.71 65·3 29,0 13·2 19·1 24·5 22·0 
Mankeni 

M. 20.9.2.2 64·5 27·6 12·5 20·4 25~9 21·7 
Shrivilliputtur, Madura, South India 

F. 20.9.2.3 62·2 26'7 12·7 18·5 24·6 
Shrivilliput.tur 

M. 23.1.13.1 62·8 26·8 12·4 20·2 24·8 21·7 
North slope Palni Hills, South India 

F. 23.1.13.2 64:·7 28·7 13·3 20·0 26·6 21·7 
North slope Palni Hills 

F. 23.1.13.3 67'1 27·9 13·5 21·7 26·5 22·0 
Combu, South Coimbatore, Nilgiri Hills 

F. 23.1.13.4 67·2 29·6 13·1 21·6 25·1 22·3 
North slope Palni Hills 

M. 31.1.12.1 70·5 30·2 13·7 23·9 26·8 23·3 
Mousekande, Ceylon 

Ratufa '1naCl'OUl'a ' sinhala' = dandolena. 

F. 31.9.11.6 66·7 13·2 20·5 26·7 21·4 
Tirraparra,' Ceylon 

1\1:. 31.1.12.3 63·6 27·8 12·6 20·1 23·5 21·9 
Kant-alai, North Central Province, Ceylon, t.ype 
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(i) Ratufa macroura macroura (Pellnallt) 
1769. Sciurus 'IlUlcrourus Pennant., Ind. Zool., 1, pI. I. 
1777. Sciurus ceylonicus Erxleben, Syst. Regn. Aninl., 416. 
1785. Sciuru8 ceilonerlsis Boddaert, Elench. Ani1n., 1, 117. 
1849. Sciuru8 tennentii Blyth, J. Asiat. Soc. Beng., 18, 600. 
1852. Sciu1'US rnacrourus van. 1nontanu8 Kelaart, Prod. Faun. 

Zeylan., 50. 

Type-locality.-Highlands of Ceylon. 
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Range.-Specimens seen from CEYLON: Pattipola. 
General colour black; tail hairs tipped ,vhite throughout. 

(ii) Ratufa macroura melanochra 
Thomas and 'Vroughton 

1915. Ratufa nt':lcroura lnelanochra Thomas and "rroughton, J. 
Bornbay nat. Hist. Soc., 24, 1, 36. 

Type-wcaUty.-Kotta\va, Southern Province, Ceylon. 
Range.-Specimens seen from CEYLON: Kottawa; Anasi

galla, Matugama; Sinharaja Forest (near Ketala Patela.) 
Like the last, but ,vith ,vholly black tail and apparently 

more ochraeeous belly. 

(iii) Ratufa macroura dandolena 
Thomas and Wroughton 

Text-fig. 14 

1915. Ratufa, '1llaCrOU1'a dandolena Thomas and ""'roughton, J. 
Bam/bay nat. Hist. Soc., 24, 1, 36. 

1931. Ratufa 1nacroura sin/zala Phillips, Oeylon J. Sci. Sec. B, 16, 
215. (Nikawewa, in the Veddichchai Game Reserve, 
about 10 miles south of Kant-alai, Eastern Province, 
Ceylon.) 

Type-local'ity.-Wellawaya, Uva, Ceylon. 
Range.-Specimens seen from CEYLON: Maya Oya; Mouse

kande; Mankeni; Kumbukkan; Wellawaya; Rama; Ham
bantota; SOUTH INDIA: North slope Palni Hills; Kurumba
patti, Eastern Ghats; Foothills of Shrivilliputtur, Chettiri 
Range. Kombu in Nilgiris, Coimbatore, Tirrapura, in Ceylon 
(' sinhala '), also the type of the latter, ,vhich is from near 
Kantalai. 

Robinson and Kloss (1918, p. 185) ,,"ould use the name 
Ratufa rnac1"OUra albipes Blyth, 1859 (J Asiat. Soc. Bengal, 
28, 287), for the Indian Ra,tu/a macroura, thereby restricting 
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TEXT-FIG. 14. Ratufa '1nacroura dandolena Thomas and Wroughton. 
A, B, C, dorsal, ventral and lateral views of the skull. D, lower 
jaw of the same. ( X 3). 

the form dandolena to Ceylon. But a perusal of the 
literature suggests that this is a form \vhich has dark 
limbs, 'uniform dull brown above and on outside of limbs 
down to feet', and therefore I suggest that this name was 



RODENTIA: RATUFA 251 

not based on a forIn of R. macroura at all. Its locality is 
unkno"rn, its type is apparently lost, and the name in any 
case seems to be preoccupied (Wagner, 1837). This name 
can certainly not be adopted in this sense. 

32. Ratufa indica (Erxleben) 
The Large Indian. Squirrel 

1777. Sciurus indicus Erxleben, Sysi. Regn. Ani'1lt., 420. 

Vernacu.lar names.-(From Blanford); Karrat, Rasu, Ratu
phar, JangIi gilheri, H.; Kat berral, Bengal; Hondeng, 1(ol.; 
Shekra, Mahr. ; Kes annalu, Can. ; Bet udata, Tem. ' 

D'I~st1·ibution.-PENINSULA OF INDIA. 
A large species, the occipitonasal length of the skull 

averages over 70 mm. in length for all races, and in approxi
nlately forty specimens is only five times less than 70 nIm. 
Most often the toothro,v is more than one-fifth of the occipito
nasal length. 

This species differs fronl R. macrOU1'a in having the hindIimbs 
dark. The forelimbs are pale and the general colour is at 
least in part deep red; there is a ,vhite patch on the back of 
the neck and the ears are tufted and red. These colour 
characters are not combined elsewhere in the genus. 

External ckaracters.-A large squirrel, with the head and 
body over 300 mm. and up to 450 mm. and the tail averag
ing longer than the head and body in each race. The ear is 
heavily tufted and the tail bushy throughout, as usual. Hand 
,vith four fingers; fourth finger longest, the middle one longer 
than second and fifth; the hand broad and the inner carpal 
pad has a pollex-like prominence and is enlarged, and prob
ably used for gripping. Foot very broad, with five toes, 
the hallux the shortest, the fifth digit rather shorter than the 
middle three which are nearly equal in length (fourth toe 
slightly dominant). Soles naked and pads large. 6 mammae. 

Colour.-Ratuja indica indica and R. i. 8uperans.--From the 
tufted ears and the back of the head, the whole of the upper 
surface is deep red throughout. The shade varies slightly 
from lighter to darker, but the general coloration is very 
distinctive. The tail is red above, the same colour of the 
back, and almost always has the end whitish or buffy for 
roughly a quarter of its length or a little more or less. (One 
skin, without locality, has nearly all the tail whitish.) A 
,veIl developed large white patch bet,veen the ears is a con
spicuous feature throughout the species. In front of this the 
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head is reddish or bro'Vll or 'sometimes dark. Outer side of 
hindlimbs red like the back. Feet usually red, rarely much 
lighter brown. The forelimbs are pale brown or whitish, 
the hands usually a little darker. Sides of head pale brown 
or light, ,vith a reddish narrow stripe running down the sides 
of the lleck in front of the ear. Lower parts buffy or yellow
ish bro,vn. Lower part of tail either wholly red or whitish 
do,vn centre, red at sides. We have two skins from Samasgi, 
Dharwar district; one of them is normal, but the other is 
transitionary towards centralise Perhaps intergradation takes 
place here. I cannot escape the conviction that the form 
'dealbata' is based on albinistic examples. The tufted red 
ears remain in a skin available for examination, the ,vhole 
of the rest of the back is whitish or in the lower back with a 
yellowish tinge; feet and tail white, forelimbs mostly ,vhite, 
hindlimbs ,vith the yellowish tinge of the lower back 
apparent; underside mostly white. Before this form is accept
ed as a valid race, more specimens should be collected. 

Ratufa indica bengalensis.-The original locality of this 
form seems not to be known. A few skins from Coorg and 
Mysore are very like the typical race except that the upper 
part of the tail is black (its end is light brown, as usual). 

Ratufa indica cent1·alis.-This seems to be the most widely 
distributed race, judging by the different localities from 
which. it has been examined. The shoulders and upper part 
of the forelimbs are usually quite sharply contrasted black; 
the tail is black, as in bengalensis, but also to a greater or 
lesser degree the rump is black also, with few exceptions, 
as for instance the one skin from Kodura, Balapalli Range. 
Quite typical examples are available from as far south as 
the Nilgiris, although this race is typically more northern. 
It does not, however, occur in the same localities ,vith any 
other form. The forehead tends to be dark. Other charac~ 
ters as in the typical race. 

Ratufa indica maxima.-This is the second name in the 
species. It is a striking form, ,vith most tendency for black 
to be present on the back. Thus it has the tail black (,vholly 
so, 'vitho~t a pale tip), the rump black,. and the whole of the 
fore part of the back black (i.e., the dark shoulders of centralis 
ill this race are not two black patches separated by red, but 
they meet broadly behind a very short red patch on the neck 
which is immediately behind the white neckpatch). Very 
often, there is a narrow mid-dorsal area also which joins the 
black rump with the black shoulders, and then only the sides 
remain red; but this is not constant. Hindlimbs red, and 
usually the feet are contrasted pale. Forelimbs sharply 
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contrasted pale. Other characters as in ind'ica. The skull 
in this race averages larger than in cent1oal'is 0 

External measu1·ements.-As in Table 38, belo,v. 

TABLE 38.-External1neaaurements of the Indian races of 
Ratufa indica 

Head and Tail Hind· Ear body foot 

Ratufa indica indica 

1\1. Helwak, Satara 375 405 57 29 
F. Ghatmatha, Satara 342 445 61 27 
F. Samasgi,SW.Dhar. 

war 340 380 73 28 
F. Samasgi 345 380 70 29 
F. Devikop, S. l\Iah· 

ratta 370 425 77 33 
M. Devikop 380 370 76 26 

I have also examined a skin from Kanara, and type skins from the 
Deccan; also the type of'elphinstonei' from the Western Ghats. 

Rat·ufa indica supera'1ls 
F. l\Iakut, Coorg 415 510 84 34i 
F. l\Iakut 400 480 90 38 
F. Wotekolli, Coorg 420 490 92 33 
F. 'Votekol1i, type 450 505 87 34! 

Ratufa indica bengalel!sis 
F. Kutta, Coorg 390 418 80 33 
F. Kutta, S. Coorg. 400 435 88 32 
1\1. Kutta, Coorg 420 455 86 34 

Also seen from Barampaddy Forest, Mysore. 

Ratufa indica centralis 
F. Bori, Hoshanga-

bad 314 409 73 28 
~1. Bori, Hoshanga-

bad 335 401 75 28 
1\1. Bori, Hoshanga-

bad 340 410 79 26 
F. Dhain, Hoshanga-

bad 338 433 77 28 6 mammae 
~1. Dhain, Hoshanga-

bad 309 402 73 26 
1\1. Sangajote, Chai-

bassa 345 425 75 28 
F. Luia, Chaibassa. 323 385 74 28 
1\I. Luis, Chaibassa. 365 425 76 30 
F. Luis, Chaibassa .. 355 420 76 27 6 mammae 
F. Kodura, BslapalH 

Range, South 
Cuddapah 350 410 75 26 

1\1. Bala,palli Range 340 375 80 22 

The following may also belong to this race, or perhaps to the next. 
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TABLE 3B.-External rneasu,.ernents oj the Indian races oj 
Ratufa indica (concld.) 

Head and Tail Hind- Ear body foot 

Ratufa indica centra lis (concId.) 
F. Kotagiri, Nilgiri 

Hills 407 460 84 30 3 pairs 
mammae 

F. Gantha, Coimbatore 365 400 79 32 
M. Kil Kotagiri, Nilgiris 340 445 77 30 
M. Bori, Hoshanga-

bad,type 341 431 74 30 

A specimen also from the source of the Nerbudda 220 N. and 81 0 E. 
approximately and from Chamarajnagar, South Mysore. 

Kukhal ShoIa, 
Palni Hills 

Ratufa indica 1naxi1na 

390 ? 79 27 

Other specimens from Poumudi in Tl'avancore; Ootacoolie Estate, 
Malabar; Trivandrum, Travancore; Anarnaad in Malabar; Kodaikanal ; 
Kotengady Estate, Cochin. 

Ratufa indica dealba,ta (possibly = albinistic indica). 

~..,. Mahal Dangs 370 408 69 ? 
IV£. Mahal Dangs, type 369 417 75 ? 

Notes from sk'ins.-

Typical race, Hel,vak, ,veight 5 lb. Samasgi, ,veight 
respectively 3t lb. and 3 lb. 

R. i. maxima, Palni Hills, 'not so common as R. macroura 
dandolena' 

R. i. bengalensis, Kutta, ,veight of t,vo specimens 4! lb. 
and 41 lb~ 

R. i. centralis, Luia, Chaibassa, weight of 3 specimens, 
2 lb., 3 lb. and 21 lb. One of these has 6 mammae. Bori, 
Hoshangabad, 2! lb. and 21 lb. Dhain, Hoshangabad, 2! lb. 
(mammae 6) and 21 lb. 

Kodura, Baiapalli Range, 3 lb. 
Sangajota, Chaibassa, 3 lb. 
Ki~ Kotagiri, Nilgiris, mammae' 3 pairs' 
Qantha, Coimbatore, 'comlnon in bamboo belt in fever 

belt at foot of NiIgiris' 

Cran-ial and dental characte1"8.-As above, under the genus 
Ratufa (p. 242). 
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TEXT-FIG. 15. Ratufa indica indica (Erxleben). A, B, C, dorsal, 
vent.ral and lat.era.} views of the skull. D, lo,ver jaw of the same. 
(x 3). 

Crania·l me~urelnents.-As in Table 39, belo"t. 
D-imensions of the species Ratut'a indica in tke Brit'ish 

.J.lluseum materia,l.-The occipitonasal length varies bet,veen 
68 and 81 mm. Toothrow bet'v'een 13·8 and 16·8 mm. The 
head and body length varies bet,veen 309 and 450 mIn.- Tail 
bet,,"een 370 and 510 nlnl. Hindfoot 57-92 mm. . 
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TABLE 39.-0'loanial'lnoosUrelnents Of t1~e Indian races of 
Ratufa indica 

. ~ 00 0 0 ...... ..pJ .-4 
~ 00 ce .~ ~ CD 
~ 

.-4 ..pJ 
0..00 ...... tlS = 

-+J 
.~ ce ce .~ 

g s:: ...... 0 00 0 r€ ce 0 ee ~ 

0 P-I E-f Z ~ 0 

Ratufa i·ndica superans 

Ft. 13.6.21.3 79'8 34'1 16·1 26'4 32·0 23·6 
Wotekolli, South Coorg, type 

F. 13.8.22.41 77·5 35·0 16·4 25'5 30·1 24·1 
Wotekolli 

1\1. 13.8.22.42 81'0 34'0 15·5 28·7 30·9 24·3 
Makut, South Coorg 

F. 13.8.22.43 78'7 34·0 16·1 25·4 29·3 24·6 
Makut 

Ratuja indica indica 

9.3.13.4 73'9 32· 1 25·0 28·6 23·2 
Kanara, Bombay circa 

l\tI. 12.6.29.52 74'1 31·7 14·5 22'8 28·9 21·2 
Dharwar district. Old 

Ii'. 12.6.29.53 73·2 31·9 14·8 23'7 26·5 23·1 
Dharwar district 

1T. 12.6.29.54 69'5 29·8 14·5 23·7 25·7 22·1 
pharwar district 

F. 12.6.29.55 68·3 29'1 14·2 22'8 24·8 21'7 
Dharwar district 

M. 15.7.3.21 73'6 14·9 25·0 27·4 23'1 
Helwak, Satara 

F. 15.7.3.22 74·9 31'5 15·2 23·8 25·9 23·4 
Helwak, Satara 

Ratufa indica bengalensis 

~I. .13.8.22.24 78·7 33·1 15·1 25·0 29'8 24·5 

F. 
Kutta, South Coorg 
13.8.22.45 75'4 33·6 16·8 23·1 28·6 23·9 
Kutta 

~'. 13.8.22.46 75·0 32·8 14·8 24·5 27·4 24·6 
Kutta 

Ratufa indica rnaxi'l1~a 

1\1. 21.11.5.18 76·7 33·2 15·4 23·2 29'1 24·9 

IV!. 
Kotengady Estate, Cochin 
21.11.5.19 79'5 34·1 15·8 26·7 30·1 25·5 
Kotengady Estate 

M. 21.11.5.20 75·8 33·6 15·8 22·0 28·7 24·8 
Kotengady Estate 

:F. 21.11.5.21 79'6 33·7 16·4 26·4 29'0 24·9 

F. 
I{otengady Estate 
21.11.5.22 78·7 32·5 16'4 25·5 30·5- 24·2 
Ootracoolie Estate, Malaba.r 

l\I. 21.11.5.23 77·3 34·0 15·3 26·1 30·6 25·1 
Anamaad Estate, 1\falabar 



RODENTIA: RATUFA 257 

TABLE 39.-0ranial measurement8 oj the Indian races of 
Ratufa indica (concld.) 

• ~ 0 0 rIl 
...,;;1- -..... as .B 

~ CIl S ~rIl .:g a1 ..p ..... as as ~ ..... 
g ~ 

~ 
0 CIl 0 ,.0 
0 Z ~ ~ 

0 E-t ~ 0 

RatuJa indica maxima (concId.) 

F. 25.10.1.14 76·3 34·1 16·2 22·3 28·1 24·4 
Kukhal Shola, South India 

F. 95.10.9.12 77·3 32·6 15·2 25·0 30·3 
Poumudi, near Trivandrum, Travancore 
94.7.1.11 72·5 31·4 15·4 22·3 27·5 23·0 
Poumudi, Travancore 
95.10.9.11 76·4 33·4 15·0 24·8 30·1 25·1 
High Range, Trivandrum, Travancore 

RatuJa indica centralia 
circa 

ll. 12.11.29.57 72·6 31'0 13·8 21·7 27·3 22·7 
Hoshangabad 

M. 12.11.29.84 68·0 28·8 13·9 21·5 25'5 20·6 
Hoshangabad 

1\1. 12.11.29.86 72·3 30·1 13'8 21·7 28'7 22·2 
Hoshangabad 

F. 12.11.29.88 70·8 30·2 14·6 21·8 26·9 23·1 
Hoshangabad 

F. 12.11.29.89 69·8 29'7 15·1 21'4 27·5 21·4 
Hoshangabad 

M. 13.8.22.40 70·6 30·9 15·3 22·4 26'8 22-0 
Chamarajnagar, Mysore 

F. 15.4.3.72 72·1 31·3 14·3 22·6 28·1 23'1 
Luia, Chaibassa, Orissa 

M. 15.4.3.73 74·3 31·2 14·7 25·6 28·7 23·2 
Chaibassa 

F. 30.5.24.131 72·2 30·6 14·6 22·0 28·7 22'4 
Kodura, Balapalli Range 

11. 5.10.2.2 73·9 31·3 14·6 22·7 28·1 22·2 
Bori Forest, Central Provinces 

F. 5.10.2.3 73·0 31·1 14·1 22·1 ~8'2 22·2 
Bori Forest 

M. 15.4.3.70 74·1 31·4 14·1 22·9 29'5 23·0 
Hazaribagh 

M. 19.6.2.27 70·5 30·8 15·2 23'3 26·8 23'0 
Kotagiri, Nilgiri Hills 

F. 19·6·2·28 76·2 32·6 15·4 26·0 27·3 24·9 
Kotagiri 

F. 19.6.2.29 76·4 32·6 15·5 24'7 26'0 23·8 
Coimbatore, Nilgiri Hills 

Ratufa indica dealbata (possibly = albinistic indica) 
F. 96.11.7.7 69·7 31·0 14·3 23'4 27·7 22·1 

Mahal Dangs 
The type of 'de alb at a' has the occipitonasal length about 71'6 mm., 

and the type of centralis is about the same size. 
17 
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Key to the races of Ratufa indica 

1 (6) The dorsal surface of the body red, 
the red not mixed with black. . 2 

2 (5) The t~il not black, but red with a 
~~~ 3 

3 (4) Unusually large; occipitonasal 
length not less than 77. mm. ... ... R. i. superans 

(Skins examined were collected in 
January, from Coorg (Makut and 
W otekolli).) 

4 (3) Smaller, the occipitonasal length 
not reaching 77 mm.. .. R. i. indica 

(Skins examined collected in the 
months of March, November and 
December, from Kanara, Satara 
and Dharwar.) 

5 (2) The tail is black (except at tip). R. i. bengalensis 
(Skins examined collected in Fe'b-
ruaryand May, from Coorg (Kutta) 
and Mysore.) 

6 (1) The dorsal surface of the body has 
some clear black patches or por-
tions mixed with the red. 7 

7 (8) Most of the back black; either with 
only the sides red, or the black of 
the shoulders and rump joined 
by a mid-dorsal saddlepatch or 
line. Tail all black. Occipitonasal 
length usually exceeds 75 rom. . R. i. maxirna 

(Skins seen were collected in April 
and November, from Travancore, 
Cochin, Malabar and the Palni 
Hills.) 

8 (7) Only the shoulders and rump 
black (as well as the tail, which 
usually has a pale tip). Occipito-
nasal length usually below 75 mm. R. i. centralis 

(Specimens collected in January, 
February, May, June and July, 
from Hoshangabad, Chaibassa, 
source of the Nerbudda, Coirn
batore, the Nilgiri Hills, Cuddapah, 
and Mysore.) 

There are four rather well marked colour types found in 
this species. Whether they are really racial, or whether 
they are merely colour-phases is not very clear to me. Blan
ford thought that three of them were valid races, and later 
in his work on Indian mammals he named two more. But 
one of these, dealbata, based 'on a few skins from the region 
of Surat Dangs, I believe to be albinistic. No squirrel like 
them has been collected since, to my knowledge, and they 
have the look of albinos. Blanford stated the species occurred 
in Manipur, and there is a specimen with this locality on it in 

17B 



RODENTIA: RATUFA 259 

the British Museum, but surely this skin is erroneously 
labelled, as the species has not been found there in recent 
times. Apart from dealbata which I think may be based on 
albinos, the races may be keyed roughly as above. 

(i) Ratufa indica indica (Erxleben) 

Text-fig. 15 

1777. Sciurus indicu8 Erxleben, Syst. Regn. Anim., 420. 
1777. Sciuru,8 purpureu8 Zimmermann, Spec. zool. Geogr. Quad., 

518. (This work is unavailable, see Bull. zool. Nomencl., 
1950, 4, 547.) 

1785. Sciurus bombayus Boddaert, Elench. Anim." 1, 117. 
1786. Sciurus malabaricus Scopoli, Del. Insubr., 2, 85. 
1831. Sciurus elphinstonei Sykes, Proc. zool. Soc., 103. (Deccan, 

India.) 
1897. Sciurus indicus var. dealbatus Blanford, J. Bombay nat. 

Hist. Soc., 11, 299, pI. A, fig. 1. (Mahal Dangs, Surat.) 

Type-locality.-Bombay Presidency. 
Range.-Specimens examined from WEST INDIA: Helwak, 

Satara district; Kanara; Ghatmatha, Satara district; Devikop 
(about 26 miles south of Dharwar); Samasgi, Dharwar; 
Yellapur, North Kanara. Mahal Dangs (Surat Dangs). 
(' dealbata', 1 albinistic skins.) 

A red race, with the tail red except for its pale tip. Occi
pitonasal length not exceeding 75 mm. Hindfoot 77 mm. 
at most. 

(ii) Ratufa indica superans Ryley 
1913. Ratufa indica superans Ryley, J. Bombay nat. Hist. Soc., 

22, 3, 436. 

Type-locality.-Wotekolli, South Coorg. 
Range.-Specimens examined from COORG, Makut, Wote

kolli. 
Essentially like the typical race, but larger, occipitonasal 

length of skull 77·5-81 mm. Hindfoot 84-92 mnl. 

(iii) Ratufa indica bengalensis (Blanford) 
1897. Sciurus indicus var. bengalensis Blanford, J. Bombay nat. 

Hist. Soc., 11, 303, pI. B, fig. 2. 

Type-locality.-Unknown. 
Range.-Specimens examined from COORG, Kutta; MYSORE: 

Barampaddy Forest. 
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It is like the typical race, but the tail is black (With pale 
tip). Hindfoot size apparently nearer superans (80-86 mm. 
in our material); occipitonasallength 75-78·7 mm. 

(iv) Ratufa indica centralis Ryley 
1913. Ratufa indica eentralis Ryley, J. Bombay nat. Hist. Soc., 

22, 3, 436. 

Type-locality.-Bori, Hoshangabad, Central Provinces, 
1,600 ft. 

Range.-Specimens examined from HOSHANGABAD: Bori 
and Dhain; ORISSA, Luia, and Sangajota, Chaibassa; Source 
of Nerbudda River, C.P.: NILGIRIS: Kil Kotagiri, and 
Coonoor; CUDDAPAH, Kodura, Balapalli Range. MYSORE: 
Chamarajnagar. Gantha, Coimbatore, South India. 

It differs .from the typical race in having the tail black 
(pale tippe,d), and from bengalensis in having the shoulders 
sharply contrasted black and usually the " rump black. Hind
foot 80 mm. or l~ss, usually less. Occipitonasal length 
68-76·4 mm. but only- twice reaching 75 mm. in ~fteen speci-
mens. 

(v) Ratufa indica maxima (Schreber) 
1784. Sciurus maximus Schreber, Siiugth., pI. 217B. Text, 4, 785 

(1785). 

Type-locality.-Mala bar. 
Range.-Specimens examined from SOUTH INDIA: Travan

core, near Trivandrum; Poumudi; Anamaad Estate, Malabar; 
Kotengady Estate, Cochin; Oota~amund; Palni Hills, Kukhul 
Shola; Kodaikanal. 

This race differs from the remainder in having the tail 
wholly black; the shoulders and whole forepart of the back 
are black; the rump is also black, and sometimes only the 
sides are red. It is a large form, occipitonasal length only 
once below 75 mm. in nine specimens, and up to 79·5 mm. 
at extreme development; hindfoot 79 mm. in one skin with 
full measurements. 

33. Ratufa bicolor (Sparrman) 
The Large Malay Squirrel 

1778. Sciurus bicolor Sparrman, Gotheborg. Samhalle Hand. 
(Wet. Afd.), 1, 70. 

Vernacular names.-(From Blanford): Shingsham, Bhot.; 
Satheu, Lepcha; Leng-thek, Arrakan; Sheng, Sheng apan, 
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Burmese; Chingkrawah, Malay; Meng-kha~, Talain; Kha
bong, Karen. 

Type-locality.-Western Java. 
Distribution.-As here understood, NEPAL, ASSAM, BURMA, 

South Yunnan", Hainan, Indo-China, Malay States, Siam, 
Sumatra, Java, the Natunas and some smaller Malayan 
Islands. . 

This species differs from R. macroura in having the hind. 
limbs dark on the outerside, and at least in Indian forms by 
i ts average larger size. From R. indica it differs in colour; 
it is never deep red in general coloration above, lacks the 
white nape patch, and has the forelimbs not entirely pale. 
Besides this, very generally the toothrow is proportionateiy 
a little shorter than in indica, averaging less than one-fifth of 
occipitonasallength for all races available to me. 

External characters~~A large squirrel, size roughly as in 
R. indica. Tail longer than head and body. In certain races, 
as gigantea, stig1nosa and lutrina, the ear is tufted; as a rule 
not so heavily as in R. indica. The ear is not tufted in the 
remaining Indian races, and in the majority of non-Indian 
ones, including the typical race. Hands (including the 
enlarged pollex-like irmer pad) and feet essentially as described 
for R. indica above. Mammae 4 or 6. 

Golour.-R. bicolor gigantea.-The whole of the dors~l 
coloration is black varying to blackish brown. The tail is 
black or dark brown throughout, and the outside of all limbs 
is dark, the same colour as the back. The face is mostly 
dark; there is a dark stripe extending downwards fro~ the 
nose, and a dark spot on the chin. Lower parts buff, throat 
often lighter than chest and belly. Tail black below.. (One 
skin from Mokokchung has a white tuft of hairs in the end 
of the tail). Ear tufted to a greater or lesser degree. Inner
side of forearm usually yellow, but the yellow colour 
does not extend across the forearm or wrist. R. b. 'stigmosa' 
was regarded as racially separable from gigantea because of a 
small yellow patch on the hallucal side of the metatarsus. 
I do not find this character constant in 'stigmosa', and it may 
sometimes appear in gigantea. I think on this account that 
no useful purpose is served by retaining 'stigmosa ' The 
p~tch is present in a specimen from t~e Naga Hills, and 
suggested in one from Hkamti. Thomas described a form, 
R. gig,antea lutrina, in 1916, which was essentially like gigantea 
but paler in both phases of the pelage. The tail-tip was 
supposed to be much paier than the rest, whereas gigantea 
has the tail-tip normally black. Typically lutrina is very 
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distinct from gigantea, but the tail-tip character is not con
stant, the tail being quite unicolorous in two out of six skins 
seen. Three skins collected respectively May, June, July, 
have the head brown, the back much lighter brown. Other 
skins (February, March, November, December) are unicolorous 
brown. Skins from as far apart as Nepal and Hkamti are 
not distinguishable from the latter. 

Perhaps there is enough doubt over the placing of -this 
form in synonymy for it to be retained. What I would call 
authentic lutrina with light tail tuft are specimens nos. 
15.5.5.51, Tatkon; 16.3.26.17, Kabaw Valley; 15.5.5.50, 
Tatkon; and 16.3.26.10, Chin Hills, 35 miles west of Kindat. 
These could be ma,intaineq distinct from gigantea. But the 
few other B.M. skins which bear the name' lutrina' I would 
regard as specimens indistinguishable from gigantea. 

R. b. phaeopepla.-Ear not tufted. The colour of the back 
is in the majority dark brown, but black specimens are 
present as well in the series examined. Tail wholly dark; 
outside of all limbs dark; but the yellow colouring of the 
inner side of forelimb is more extensive than is usual in 
gigantea, and extends across the wrist as a bar, to a greater 
or lesser degree. One specimen (from Siam) has a whitish 
patch on the back of the head, and another from Tenasserim 
is similar. Lower parts about as in gigantea. A skin from 
Thoungyeh (September) has the forepart of the back much 
darker than the hinder part, which is pale brown. 

R. b. celaenopepla.-Is similar in general characters, but all 
skins seen are jet black in colour. R. b. marana was separated 
by Thomas from phaeopep.la because 'the colour of the body 
when in fresh pelage is black, not brown as in phaeopepla' 
Of skins examined, two (July) have the forepart of the back 
black, the hindquarters brown, one (November) is black, and 
two others (January) are brown. I would doubt whether 
this can be maintained as a race distinct from pkaeopepia. 

R. b. felli.-June skins, from Yin, are a peculiarly coloured 
and ~stinctive form. The ear is not tufted, the outside 
of all limbs is dark and there is the yellow bar across 
the forearm. The colour is dark brown on the head and 
sh'oulders, very pale light greyish brown behind the shoulders 
to the rump. The tail is mostly light in colour, mixed 
light brown and black hairs, varying in shade somewhat in 
different specimens, but quite distinctive compared with the 
other Indian forms of this group of races. Colour of under
parts not very different from allied forms, perhaps rather 
paler. Apparently 6 mammae. 
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R. b. pkaeopepla, celaenopepla andfelli belong to the melano
pepla section of races. They differ from melanopepla by 
their larger bullae. A few other extralimital names antedate 
them and belong to the same section; of these tiomanensis 
from Tioman Island is apparently a smaller form as judged 
by the length of skull and fretensis from Lankawi Island, 
although larger than tiomanensis, has usually a smaller skull 
than phaeopepla and celaenopepla. The colour of felli IS 

different from that of other races. 
External measurements.-As in Table 40, below. 

TABLE 40.-External measurements of the Indian race8 oj 
Ratufa bicolor 

Head and Tail Hind- Ear body foot 

Ratula bicolor gigantea 

M. Lanting, Cachar Hills 385 530 90 28 
F. Lanting, Cachar 380 530 90 28 
M. Duragigi, Garo Hills 480 460 78 28 
F. Dreyi, Mishmi 400 500 85 28 
F. Dening, Mishmi 440 495 86 32 
F. Tiki, Mishmi 410 510 .~6 33 
M. Matanga River, N. Kamrup 340 580 88 32 
F. Matanga River, N. Kamrup 455 550 87 32 
M. Pashok, Sikkim 390 472 89 32 
M. Kachin Hills, 160 miles 

north of Myitkyina . 370 470 78 31 
M. Hkamti, Burma; west bank 

Chindwin 405 462 88 32 
F. Hkamti, west bank . 415 475 90 31i 
M. Moungkan, Burma; east 

bank Chindwin 384 475 91 30 

Also seen from Nepal, including a type of' macruroides " and from 
Haingyan, Chin Hills; Katha, Burma; Mokokchung, Naga Hills. 

Frost collections-
F. 347 

Naga Hills, 5,000 ft. 380 455 75 30 
F. 312 

Naga Hills 470 500 90 25 
F. 313 

Naga Hills 440 520 90 25 

The next list is identified as' 8tigmosa ' 
F. Gokteik, Burma ('8tigmosa') 395 500 95· 35 
M. Gokteik 395 530 88 34 
M. Kamaing, Myitkyina, Burma 356 457 771 45 
·M. 55 miles north of Mandalay, 

Madaya Forest 343 482 ? 31 
M. Madaya Forest. 375 508 84 29 
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TABLE 40.-External measurement8 of the Indian race8 of 
Ratufa bicolor (concld.) 

Head and Tail Hind- Ear 
body foot 

Ratufa bicolor lutrina 

M. Tatkon, Burma 
M. Tatkon 
M. 35 miles west of Kindat 
F. Kabaw Valley, west of 

Kindat 
F. Tatkon, type 

390 
400 
389 

365 
397 

490 
480 
449 

513 
520 

Ratufa meolor phaeopepla 

F. Thaget, Tenasserim 
M. Victoria Point, Tenasserim 
F. Bankashon, Tenasserim 

370 
380 
405 

465 
458 
450 

Ratufa meolor phaeopepla ('marana ') 

M. MoUnt Poppa, Burma 
F. 36 miles NW. Toungoo, 

Burma 
M. 30 miles NW. of Toungoo 
F. Mount Poppa 

400 

381 
354 
370 

495 

479 
476 
475 

Ratufa meolar celaenopepla 

Kisseraing Island, Mergui 
M. Kisseraing Island 
M. Sullivan Island, Mergui 
M. King Island, Mergui 

374 
403 
407 
425 

Ratufa bicolor felli 
F. Yin, east bank Chindwin, 

445 
450 
400 
435 

Burma 375 415 
M. Yin 380 455 
M. Yin 375 445 
M. Yin 380 445 
F. Yin 315 418 
M. Yin 360 425 
M. Yin, type 365 435 

83 
87 
88 

88 
84 

85 
881-
87 

90 

89 
82 
88 

70 
77 
75 
81 

83 
79 
81 
82 
78 
82 
77 

30 
301-
30 

31 
32 

31 
331-
29 

281-

31 
31 
31! 

? 
24 
29 
23 

28 
29 
29 
28 
27 
28 
28 

Notes from skins.-R. b. 'lutrina', Chin Hills; weight 4 lb. 
Kabaw Valley; 3Ib., 2 oz. Tatkon; 41 lb. 

R. b. gigantea, Tiki, Mishmi, weight 4·25 lb. Dreyi, 
Mishmi; 4·25 lb., mammae 6. Dening;' mammae 3 pairs': 
Gokteik (' stigmosa '), weight 5 lb. Mokokchung (a specimen 
I have noted above), 'curious white tip to tail, apparently due 
to injury' Kamaing (' stigmosa '), 'shot in heavy jungle' 
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Kachin Hills, 160 miles north of Myitkyina, 'shot in tree in 
jungle, common' Hkamti, weight 5 lb. Pashok, weight 
3! lb. Duragiri, weight 3·75 lb. 'stigmosa', Madaya Forest, 
55 miles north of Mandalay, 'shot in high tree jungle, very 
plentiful ' 

R. b. felli, Yin, weight 4 lb. 
R. b. phaeopepla, Bankashon, 41 lb.; 4 lb. (Victoria Point); 

20 miles north of Toungoo. 'Mammae 1 pair inguinal, 1 pair 
abdominal' (therefore only four, which appears. to be aber
rant). Thaget, weight 4! lb. ; 'marana', Mount Poppa, 41 lb. 
(two specimens). 

Oranial and dental characters.-As above, under the genus 
Ratufa (p. 242). 

Oranial measurement8.-As in Table 41, below. 

TABLE 41.-0ranial measurement8 oj the Indian races of 
Ratufa bicolor 

~ 
o 

~ 
o 
o 
~ 

Ratufa bicolor giganUa 

M. 15.5.5.46 75·2 33·0 14·2 23·7 30'5 24·5 
Hkamti, Burma. (A skin which is half black, half brown, above) 

M. 15.9.1.100 73·6 33·8 14·0 24·2 30·9 23·5 
Pashok, Sikkim 

M. 20.11.1.34 75·5 33·8 14·8 23·9 30·7 24·7 
Duragiri, Garo Hills, Assam 

F. 21.7.9.9 77·9 34·3 15·0 25·5 31'5 24·4 
Lanting, eschar Hills 

M. 21.7.6.17 77·9 34·4 14·2 24·2 29·8 
Mokokchung, Naga Hills, Assam 
21.8.2.18 78·2 35'0 14·4 24'4 32·2 24·6 
Lakhuni, Naga Hills 

F. 21.12.5.46 76·7 33'2 14·0 24·4 29·6 24·2 
Dening, Mishmi 

F. 21.12.5.47 75·0 33·0 14·3 24·2 31·4 24·3 
Tiki, Mishmi 

M. 21.8.7.56 75·5 33·0 14·5 23·5 31·2 25·0 
Matanga River, North Kamrup 
43.12.1. 76 76·7 34·3 14·6 24·6 32·0 24·6 
Nepal. (Co-type of'macruroidea') 

F. 79.11.21.519 74·8 33'0 14·2 23·2 24·5 
Nepal 

F. 15.9.1.101 75·2 33·S 14·4 22·1 31·2 24·7 
Darjeeling 
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TABLE 41.-0ranial measurements of the Indian races of 
Ratufa bicolor (contd.) 

,.... 
a;, 
rJJ co 

~ s:: 
rJJ 0 0 .-4 

~ 

'"' .!!l co .... Q) 
~ ~ ~ -+-I ~ .... a;, ~ a;, s:: .... 
Q ,.... 0 rJJ 0 ..0 
Q co 0 Z '"' '"' 0 ~ 8 ~ 0 

Ratula bicolor gigantea (concId.) 
Frost collections-

F. 347 77·2 32·8 15·1 24·0 30·4 25·5 
Naga Hills 
F. 312 77·9 33·9 13·9 24·9 30·2 25·0 
Naga Hills 
F. 313 77·8 34·5 14·5 25'4 31·7 25·0 
Naga Hills 

Ratufa bicolor ' stigmosa' = gigantea 

M. 14.11.31.1 75·5 34·2 14·4 23·7 30·5 24·1 
Kamaing, Myitkyina district, Burma 

M. 14.7.8.13 77·1 33·4 14·0 25·3 31·4 24·7 
Gokteik, Shan States, Burma 

F. 14.7.8.14 78·4 33·7 15·2 26·7 31·2 25·0 
Gokteik 

Hatufa bicolor lutrina 

F. 15.5.5.47 74·0 33·2 14·5 31·4 25·4 
Tatkon, Burma. Old 

M. 15.5.5.48 76·5 34·6 14·5 24·4 28·5 24·3 
Tatkon 

M. 15.5.5.50 73·9 32·5 23·6 30·2 22·5 
Tatkon 

M. 15.5.5.51 76·3 33·6 14·8 24·7 31·2 23·8 
Tatkon 

F. 16.3.26.17 74·2 33·4 15·1 23·3 29·1 23·7 
Kabaw Valley, Burma circa 

1\1. 16.3.26.18 73·8 33·3 14·6 21·7 24·7 
Chin Hills, West Burma 

The type has the occipitonasal about 74 mm. 

Ratufa bicolor lelli 

M. 15.5.5.54 73·3 31·7 13·7 24·3 28·1 22·7 
Yin, Burma 

M. 15.5.5.56 71·0 31·5 14·2 23·7 29·8 23·1 
Probably Yin 

M. 15.5.5.57 72·8 31·3 13·9 24·8 29·1 23·5 
Probably Yin 

M. 15.5.5.59 70·8 31·1 14·1 24·2 27·5 22·4 
Probably Yin 

F. 15.5.5.61 70·5 32·0 13·9 23·8 28·2 22·7 
Yin. Old 

The type has the occipitonasal about 71 mm. 
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TABLE 41.-0ranial measurement8 of the Indian races of 
Ratufa bicolor (coneld.) 

-a:s 
~ 
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Ratufa meolor phaeopepla 

F. 14.12.8.122 74·7 3~·0 13·9 23·8 30·9 23·5 
Bankason, Tenasserim 

F. 14.12.8.123 75·0 33·1 14·3 23·8 29·5 24·3 
Thagata, Tenasserim 

F. 85.8.1.153 76·2 34·1 14·7 26·4 27·9 24·5 
Thoungyeh, Tenasserim 

1\1. 14.12.8.121 72·4 31·4 13·7 22·6 30'2 23·3 
Victoria Point, Tenasserim 

Ratufa bicolor ' marana' = p~~opepla 
F. 14.7.19.106 76·4 33·8 26·4 30·9 25·4 

Mount Poppa, Burma. Old 
F. 27.11.18.16 75·5 33'1 14·4 24'7 29·8 24'8 

North-West of Toungoo, Burma 
F. 14.7.19.107 73·8 33·4 14·3 26·1 29·6 24·5 

Mount Poppa, type 

Ratufa bicolor celaenopepla 

M. 23.1.6.55 75·3 32·2 14·0 24·7 31·4 22·6 
Kisseraing Island, Mergui Archipelago 

F. 23.1.6.56 72-6 31·7 14-0 24·3 28·2 22·4 
Kisseraing Island 

l\f. 23.1.6.57 75·5 32·5 13·8 24'5 27'6 23'4 
King Island, Mergui Archipelago 

M. 23.1.6.58 70·0 30·7 14·2 22·9 27·4 22·0 
Sullivan Island, Mergui Archipelago. 

Dimensions of tke species Ratufa bicolor, in British Museum 
material, including all races available.-The occipitonasal 
length varies between 64 and 79·5 mm. Toothrow between 
12·5 and 15·2 mm. The head and body length varies between 
260 (? immature) and 472 mm. The tail between 295 and 
580 mm. Hindfoot 65-95 mm. 

Provisional key to tke races of Ratufa bicolor 
occurring in India 

1 (4) Ea.r tufted to greater or lesser ex-
tent. No yellow bar across the 
forearm normally... 2 

2 (3) Tail (except in one abnormal skin) 
not lighter at extreme tip R~ b. gigantea 
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(Skins examined were collected in 
January, February, March,' June, 
August, October and December; 
of 'stigmosa', in February, April, 
September and November.) 

3 (2) Tail typically is lighter at extrerr.e 
tip. : R. b. lutrina 

(Restricted to skins from Tatkon 
and Kabaw Valley, which were 
collected in February, May, June 
and July.) A somewhat doubtful 
race. See remarks above. 

4 (1) Ear not tufted. The yellow of the 
inner side of forearm more exten
sive, and extends across the wrist 
or forearm as a bar. 5 

5 (6) The head and shoulders much dark
er than the posterior part of the 
back, which is unusually light, 
greyish brown. Tail lighter than 
in the races below R. b. felli 

(Skins examined were collected in 
June.). .. 

6 (5) The posterior portion of the back is 
much less light, and typically is 
not very different from the head 
and shoulders. Tail darker. 
(General colour above black or 
dark brown or a mixture of both, 
as in gigantea and lutrina.) 7 

7 (8) The orbit is proportionately short
er, 23·4 mm. at highest in our 
specimens in length, but usually. 
less than 23 mm. Tail averages 
less than 120% of head and body. R. b. celaenopepla 

(Skins examined from three Islands 
of Mergui Archipelago were col-
lected in January and March.) 

8 (7) The orbit is proportionately longer, 
23· 3 mm. and more but usually 
more than 24 mm. in length. 
Tail averag~s more than 120% of 
the head and body . R. b. phaeopepla 

(Skins examined were collected 
January, February, March, April, 
May, June, September and 
November, and of'marana', which 
is probably the same, in January 
and September.) 

There are, very broadly speaking, three groups or sections 
of races in this species as now understood; the bicolor type, 
from Java, Suinatra, and Batu Islands, which has the general 
colour rather variegated, usually not black or brown dorsally, 
and which does not. occur in Indian territory; the gigantea 
type, ,vhich differs from the last in its tufted or hairy ears, 
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and which has the back either black or brown or a mixture 
of both, and the melanopepla type, which is in colour mostly 
like the last, but which has the ears untufted. One or two 
rather aberrant forms like IeZZi from West Burma, or smithi 
from Annam (colour near bicolor but ears tufted) do not con
form to any of these types, but it is easy to refer the numerous 
other named raCES to one of the three, so far as I have seen 
them. R. b. melanopepla is from Telibon Island, Trang, and 
is remarkable for its small bullae. There seem too many 
named races in this species, alid there is considerable indivi
dual variation in details of colour. The racial distinctions 
are often rather average than absolute. 

(i) Ratufa bicolor gigantea (M'Clelland) 
1839. Sciurus giganteus M'Clelland, Proc. zool. Soc. Land., 150. 
1849. Sciurus rnqcruroides Hodgson, J. Asiat. Soc. Beng., 18, 775. 
1923. Ratufa gigantea stigmosa Thomas,J. Bombay nat. Hist. Soc., 

29, 1, 86. (Doi Sritepe,"Chiengmai, northern Siam.) 

Type-locality.-Assam. 
Range.-Specimens examined from.BURMA: Hkamti (both 

sides of Chindwin River) ; Haingyan, Chindwin; Kachin 
Hills; Moungkan; 100 miles north of Myitkyina; Katha; 
Gokteik; Kamaing, near Myitkyina; Madaya Forest, 55 miles 
north of Mandalay; KAMRUF, Matanga River (near Bhutan 
border); M!SHMI; Dreyi, Dening, and Tiki; ASSAM: Mokok
chung and Lakhuri in Naga Hills, and no exact locality; 
Lanting, Gachar; Duragiri, Garo Hills; STKKJM: Pashok; 
NEPAL, no exact locality. Also from TONKIN, Chapa and 
Tamdao; ANNAM: Phuqui, and LAOS, Nape and Xieng
khouang, and from SIAM, Doi Sritepe and Melamoung. 

Large race, with tufted ears, and the forearm without 
yellow bar extending across it. General colour black or dark 
brown or a mixture of both. Occipitonasal length of skull 
73·2-78·4 mm. Tail usually more than 120% of head and 
body, usually dark. 

(ii) Ratufa bicolor lutrina 

Thomas and Wroughton 
1916. Ratufa gigantea lutrina Thomas and Wroughton, J. Bombay 

nat. Hi8t. Soc., 24, 2, 226. (Tatkon, western bank 
Chindwin River, Burma.) 

Essentially like brown specimens of gigantea, although 
sometimes tending to be paler in colour, but the end of 
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the tail is contrasted light in 'colour terminally. Whether 
this race can be maintained on this character just noted is 
not clear, but there is a possibility it may. 

Authentic skins from BURMA: Tatkon, and Kabaw Valley, 
20 miles west of Kindat, also Chin Hills, 35 miles west of 
Kindat. (But 3 skins bearing this name from 40 miles north
west of K~ndat, and 20 miles south-east of Kindat seem to 
me to represent gigantea.) 

(iii) Ratuia bicolor phaeopepla Miller 
1913. Ratufa phaeopepla Miller, Smithson. misc. Coll., 61, 21, 25. 
1916. Ratufa phaeopepla marana Thomas and Wroughton, J. 

Bombay nat. Hist. Soc., 24, 2, 227. (Mount Poppa, 
Burma.) 

Type-locality.---1Sungei Balik, southern Tenasserim. 
Range.-Specimens examined from TENASSERIM: Bankason, 

Maliwun, Thoungyeh, Thaget, and Victoria Point. Also 
from Mewong River, SIAM, and Metaw Forest, Raheng. 
BURMA: Mount Poppa, and north-west of Toungoo ('marana'). 

Ears not tufted. Yellow of inner side of forearm more 
extensive than in gigantea, extending across wrist or just 
above it. Typically the general colour is brown, but black 
specimens are not unknown, and in material at hand for 
'marana' individually varying from brown to black. Tail 
dark. Ocoipitonasal length of skull 72·4-76·4 mm. but 
only once less than '73 mm. in material at hand. Tail usually 
more than 120% of head and body. Orbit 23·3 mm. and 
more, usually more, in length. 

(iv) Ratuia bicolor celaenopepla Miller 
1913. Ratufa celaenopepla Miller, Smithson. misc. Coil., 61, 

21, 26. 

Type-locality.-Domel·.Island, Mergui Archipelago. 
Range.-Specimens examined from MERGUI ARCHIPELAGO: 

King Island, Kisseraing Island, and Sullivan Island. 
It is like black specimens of the last, but the orbit is pro

portionately a little shorter in length; 2,3·4 ~. and less in 
our specimens, but in the majority less than 23 mm., and the 
tail is usually less than 120% of the head and body in our 
.specimens. Occipitonasal length of skull 70·0-75·5 mm. 
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(v) Ratufa bicolor fellii Thomas and Wroughton 

1916. Ratufa fellii Thomas a.nd Wroughton, J. Bombay nat. Hist. 
Soc., 24, 2, 226. 

Type-locality.-Yin, east bank lower Chindwin, Burma. 
Range.-Specimens examined from BURMA: Yin. 
Ear untufted, and the yellow bar present on the forearm. 

Tail lighter in colour than in the last two races; posterior 
part of back very much lighter; head and shoulders con
trasted darker with the posterior part of the back' as a rule. 
Colour striking and entirely different from allies, but only 
June skins available. Occipitonasallength of skull 70·8-73·3 
mm. but only once reaching 73 mm., therefore smaller than 
is usual in other mainland races. Tail averages just under 
120% of head and body. 

Genus 10. Menetes Thomas 

1908. Menetes Thomas, J. B01nbay nat. Hist. Soc., 18, 2, 244. 

Type-species.-Sciurus berdmorei Blyth. 
Range.-Indo-Malayan mainland, from BURMA, TENASSERIM, 

Siam, Indo-China, and Malay Peninsula, with a few small 
adjacent islands. 

This genus contains only one species, M. berdmorei. Its. 
generic peculiarity is in its specialized dentition. The cheek
teeth become flatcrowned in the adult, and lose the normal 
Sciurine pattern, and the folds isolate on crown surface as 
wide islands. The lo,ver molars soon lose the large central 
depression which is characteristic of more normal or gen
eralized squirrels, and this depression appears as are-entrant 
fold or may become isolated. This character parallels some 
African genera, but is rare in Asiatic squirrels. Otherwise 
Menetes is a squirrel with a rather shortish tail, stripes on 
the back, rather a long rostrum, a long palate (usually over 
half the occipitonasallength), the skull of medium size, but 
with no very striking or extreme peculiarities. Pocock re
ferred it to his Callosciurine branch of squirrels on the struc
ture of its baculum, so one may infer that in its reproductive 
characters it is nearer Callosciurus and Dremomys than it is to 
Funambulus or Ratufa. 

External and cranial characters.-As in the species. 
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34. Menetes berdmorei (Blyth) 
Berdmore's Squirrel 

184.9. SCiUTUS berdmorei Blyth, J. Asiat. Soc. Beng.,. 18, 603. 

Distribution.-As in the genus Menetes. The typical race 
is from Burma. Miller in 1913 described a supposed race, 
M b. amotus, from DOlIl:el Island, Mergui Archipelago, charac
terized as 'like berdmorei but skull with more slender ros
trum'; this character is altogether too slight and unreliable 
for subspecific purposes. The only other race named from 
Indian territory, decoratus, is distinguishable from the other 
races I have seen by its colour. 

External characters.-A medium sized striped squirrel, 
with the tail apparently always shorter than the head and 
body. Hand with four functional fingers, the fourth slightly 
the longest, the outer pair shorter than the middle pair. 
Five hindtoes, the hallux shortest, the fifth slightly shorter 
than the central three. Apparently six plantar pads. Six 
mammae. Colour above dark brown, finely speckled. In 
the race decoratu8 in which the striping seems at its maximum 
for the species (September specimens) there is a black mid
dorsal stripe bounded by two brown widish lines; then on 
either side a black stripe, then a whitish stripe, then each 
side another wide black stripe (making five main black 
stripes in all); this is in turn bordered each side by another 
white line which has outside it yet another darkish patch 
each side which is the dark flankpatch. The stripes run 
from about behind the shoulders to the forepart of the rump. 
The stripes of the typical race are fairly similar, but except 
in two specimens (Bankashon, December, and Banla,v, 
April), the mid-dorsal stripe is very poorly marked or can be 
absent. The first outer pair of stripes may also be weak, or 
almost absent. (Skins available collected December, Janu .. 
ary, March, April, June and August for the typical race. 
All appear quite distinct from decoratus.) Tail blackish, 
with white tipped hairs, sometimes annulated; the hairs 
typically rufous at base, then black, then rufous, then black, 
,vhite .. tipped; underparts whitish or mixed with yellowish 
or greyish, and apparently individually variable. 

External measurements.-As in Table 42, below_ 
Cranial characters.-The skull gives the impression of 

being somewhat narrow and long, with a rather long rostrum. 
Its size is medium (t~e occipitonasal length between 45 
and about 54 mm. in length). The nasals slant downwards 
anteriorly, and the skull is rather bowed down in front. The 
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TABLE 42.-Extemal mect8U're1nents of the Indian race8 of 
Menetes berdmorei 

Head and Tail Hind-
body foot 

M elletes berd,1lt01·e'i berdrllorei 

Thaget., Tenasserim 206 147 47 
Banlaw, Tenasserim 190 140 44 
Bankashon, Tenasserim 189 136 42 
Zamai Reserve, north of 

Pegu, Burma 176 135 43 
Zamai Reserve, 60 miles 

north of Pegu 176 140 40! 

273 

EaI' 

20 
19 
21 

19! 

17 
3 pairs mammae 

Sullivan Island, 1\1 e rgui 
Archipelago 210 117 40 18 

Kisseraing Island, 1\Iergui 
Archipelago 185 140 39 20 

Other skins from 1t'Iyawa<iee, Hanyaryit and l\Iartaban, Tenasserim, 
and from various localities in Siam. 

M enetes berdn~orei decoratus 

J.~. 1\1 t·. Poppa, Burma, type 188 175 431 21 
:\1. Mt. Poppa 187 164 42 20·25 

Mt. Poppa 193 157 44 21! 
~I. Mt. Poppa 189 168 43 201-
1'1. Alt. Poppa 191 162! 431 19 
F. Mt. Poppa 196 148 43 20 
1\1. Mt. Poppa 183 169 43! 20 

l\lt. Poppa 196 153 42! 19 

frontals are rather narro,v, often less than a quarter of the 
occipitonasal length at their narrowest portion, and always 
averaging less than 30% of the occipitonasallength, so more 
narro,ved as a rule even than in Dremomys. They are con
siderably longer than the nasals, and appear longer than the 
parietals. The parietals are weakly ridged, but the ridges 
Dleet to form a very short sagittal ridge posteriorly in all 
the unbroken Indian skulls available. The postorbital pro
cess is slender, narrow, short and weak. The superior margin 
of the occiput is rather well ridged. Bullae of medium size. 
Pterygoid fossae very shallow, the ectopterygoid obsolete. 
Palate long, apparently always over half the occipitonasal 
length. Palatal foramina, as usual, very short, and far in 
front of the toothrows. Zygomatic plate narrow but quite 
,veIl tilted upwards, its upper border ridged; canal of infra
orbital foramen tends to be short; a ,veIl developed masseter 
knob present at its outer lo,,'er border. Zygoma as norma] 

18 
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for Sciuridae, with very long jugal. Mandible without special 
peculiarity except that the coronoid process tends to be low, 
nearly as low as in Funambulu8. It may be noted that in 
this genus, as in Dremomys, the nasal length exceeds the 
least interorbital width. 

D 

TEXT-FIG. 16. M enetes berd1nore·" decoratus Thomas. A, B, C, dorsal, 
ventral and lateral views of the skull. D, lower jaw of the same. 
(X 4). 
IBB 
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Dental chal'aders.-Upper incisors narro,v, rather short, 
and red in colour, not groqved. Five upper cheekteeth, P. 3 
simple but prominent and rather well developed. All the 
other upper teeth apparently with three roots. The main 
upper cheekteeth have the usual Sciurine pattern traceable, 
but are considerably specialized; there is a tendency for the, 
teeth to become flatcrowned, at least as compared with genera 
,vith more normal dentition, and always the centre depres
sion bet,veen the second and third (or two principal) ridges 
is deep and prominent, but with ,vear the two outer folds 
between, respectively, the first' and second and the third and 
fourth ridges tend to "rear out, leaving a pattern of round 
teeth with only one deep central outer fold in old age. M. 3 
is not very different from the teeth in front of it, although 
there are the usual slight signs of ridge reduction posteriorly. 
Lower incisors rather long and .prominent. The lower 
molars are considerably specialized in that the large central 
depression (which is characteristic of the lower teeth of 
squirrels with more normal dentition) becomes reduced, and 
takes the form of a wide re-entrant fold bet,veen the two 
inner main cusps. The lower teeth nearly become trans
versely ridged, with four. suggested ridges, the first and last 
of ,,,,hich mark the anterior and posterior border of the tooth 
in each case, the second and third of which surround the 
much reduced eentral depression \vhich is a deep fold be
t,veen them, and, meeting near the outer side of each tooth, 
just separate the central depression from a small opposite 
re-entrant fold between the two outer cusps. As usual, the 
anterointernal cusp in each lower molar is the highest. The 
central depression is \videst in M. 3, which is slightly the 
largest tooth. The dental specializations of Menetes appear 
quite \\ithout parallel in other Indian genera, but roughly 
similar specialization is present in some African genera. 

Cranial measurements.-As in Table 43, below. 

TABLE 43.-0ranial mea8Uren~ents of the Indian races oj 
. Menetes berdmorei 
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l.tl ellete~ berdmore'i berdntore'i 

lI. 14.12.8.138 48·7 25·2 10·5 14·3 13·0 14·2 
Bankashon, Tenasserim 

F. 17.4.24.20 47·7 25·4 10·4 14·0 13·0 14·6 
North of Pegu, Burma 
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TABLE 43.-0ran·ial1neasu1'e1nenls of the Indian races of 
Menetes berdmorei (concld.) 

I 
UJ 0 -~ 

CD 
I UJ <:e • .-1...-4 ,zt:: ~aS ...... ...-4 ...... .+oJ 

~ ~ • .-1 
'.-1 UJ. ~ UJ ..0 <:.>~ ~ o 0 0 

<:.> ~ o ~ ~ ~ ~ 

0 P-f ~ Z ~ 0 

Menetes berdulorei decoratu8 

1\1. 14.7.19.149 45·6 24·5 10'5 11·9 14·2 
·~Iount Poppa, BurIna 

M. 14.7.19.153 47·2 25,4 13·6 12·6 14·5 
Mount Poppa 

lI. 14.7.19.151 480 24·7 9·9 14·3 12·0 14'5 
l\IoWlt Poppa 

1\1. 14.7.19.152 47'5 25'1 9·8 14·9 11'9 14·5 
Mount Poppa 

F. 14.7.19.154 49'2 26·3 10'7 14·5 12·8 15·1 
MountPoppa 

F. 14.7.19.156 48·4 25·6 140 12'5 15·1 
Mount Poppa 

The type has the occipitonasallength about 48·9 mm. 

Dimensions of the species Menetes berdmarei, in British 
Museum material, including all available 1·aces.-The occipito
nasal length varies between 45·6 and 53·8 mm. The tooth
ro,v between 9·3 and 10·8 mm. The head and body length 
varies between 158 and 222 mm., the tail between 117 and 
175 mm., the hindfoot between 33 and 47 mm. 

Key to Indian races examined 

1 (2) The mid-dorsal stripe and the dark 
stripes on either side of it more 
prominent and clear; the light 
stripes outside the last-named dark 
s tripes tending to be more striking, 
and the whole striping of the 
animal about at maximUm for the 
species . .. M. b. decoraiu8 

2 ( 1) The mid-dorsal stripe normally 
obsolete or weak, a·nd the dark 
stripes on either side of it on the 
whole weaker and less developed; 
the light stripes as a rule less 
striking, and the whole striping 
of the animal less clear and 
"reaker. . M. b. berdnlorei 

It should be stated that only September specimens are 
available for the first-named, and that one specimen of the 
typical race from Banlaw (the second in the measured skins 
list above) nlakes sonle approach tcnvards the colorat.ion 
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found in deco1·atus. So far as I can see, the race mouhotei 
""hich antedates decol'atus is nearer the typical race in colour. 

(i) Menetes berdmorei berdmorei (Blyth) 
1849. Sciurus be'rdrnorei Blyt.h, J. Asiat. Soc. Beng;, 18, 603. 

(Thoungyeen district, Lower Burm a.) 
1861. SciUrtt8 1nouhotei Gray, Proc. zool. Soc. Lond., 137. 

(Cambodia, Indo -China.) 
1913. Lariscus berdl1wrei arnotus Miller, Sn~ith8on. misc. (Joll., 

61, 21: 24. (Domel Island, Mergui Archipelago.) 

Range.-Specimens examined from BURMA, 36-70 miles 
north of Pegu; Martaban; TENASSERIM: Bankashon; Banlaw; 
Hankaryit; My\\"adu; Thaget. Kisseraing Island and Sul
livan Island, Mergui Archipel~go. SIAM: 50-90 miles south
east of Bangkok; Klong-ban-pai, Patinju, Peninsular Siam. 

(ii) Menetes berdmorei decoratus Thomas 

Text-fig. 16 

1914. Menetes berdtnore·i decoratu8 Thomas, J. Bombay nat. Hist. 
Soc., 23, 1, 24. 

Type-locality.-Motmt Poppa, Burma. 
Range.-Specimens examined from the type-locality (up 

to about 4,000 feet). 
Five specimens of the latter race from Mt .. Poppa 'veighed 

respectively 8 oz., 7 oz., 6 oz., 6t oz. and 61 oz. Typical 
race: 70 miles north of Pegu (N. Zamayi Reserve); mammae 
3 pairs. A specimen from Bankashon, Tenasserim, 'veighed 
71 oz. and one from Kisseraing Island 'veighed 6 oz. 

Genus 11. Marmota Blumenbach 
1779. Marnwta Blumenbach, Handb. Naturgesch, 1, 79. 
1780. Arctol1lY8 Schreber, Saugth., pIs. 207-211, text 4, 721-743. 

(Arcf,omys marmota = Mus marmota Linnaeus.) 
1922. Marnwt.()ps Pocock, Proo. zool. Soc., 1200. (Mu8 1nonax 

Linnaeus, from Nort.h America·.) . 

Type-species.-Marrnota alpina Blumenbach == Mus ma1"
mota Linnaeus, from the Alps. 

Range:-Widely distributed in Central Europe, Asia, and 
North America. In America, ranging through the greater 
part of Canada and the United States. In the Old World, 
the range is approximately: Europe; French Alps, North 
Italy, Switzerland, the Carpat.hian Mountains, Polanu, 
R\L~sia (st~ppes of Rivers Don, Donez, Middle and Lower 
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Volga, Mid Ural, etc.); Russian Asia, from the southern and 
eastern borders of Russian Turkestan, and southern Siberia, 
including the Altai region, Transbaikalia, and in the Far 
East, the Verhoiansk Mountains, the Anadyr region, and 
Kamtchatka; Chinese territory, from Manchuria, Mongolia, 
Chinese Turkestan, Tibet, and the states of Kansu, Szechuan 
and Yunnan; Indian territory: the northern mountains from 
CHITRAL and KASHMIR through the NORTH PUNJAB to NEPAL 
and SIKKIM. Mghanistan. 

This genus is very distinct from other genera of Sciuridae 
which occur in Indian territory, and its peculiarities may be 
briefly summed up as follows: external form suited to terres
trial and fossorial life; the form badger-like rather than 
squirrel-like, the tail short, slightly to considerably less than 
half the head and body length; the hand has the middle 
finger the longest instead of the fourth which is the longest 
in t~gee-squirrels. The size of the skull is in Europe and Asia 
very large, larger than in other Sciuridae, the occipitonasal 
length measuring over 83 mm. on all skulls available in the 
British Museum, and often more than 100 mm. The con
dylobasal length may be nearly as long as, or as long as, 
the occipitonasal length. There is a heavy sagittal crest 
present in the adult skull, and the braincase is flattened. 
The orbit is long (as in the flying squirrels), clearly over 
one-third of the occipitonasallength, as' is usual in Palaearctic 
ground-squirrels (the allied genera Gitellus, Spe1rmophilopsis, 
Tamias and Atlantoxerus) , but differing from all Indian 
tree-squirrels in this character. P. 3 is large and functional. 
The palate is long, well over half the occipitonasaI length as a 
rule; the skull is powerfully ridged for jaw muscle attachment 
and the incisors are rather powerful. 

Blanford believed that there were three species of Marmota 
(,Arctomys') in Indian territory, but Wroughton thought 
that M. 'hodgsoni' of Blanford was a synonym" of hirna.layana, 
and it appears that Wroughtoll's classification is correct. 

It appears that there are two valid species of Marmota in 
India. 

Key to the species of Marmota in India 

1 (2) The tail is long, at least clearly over 
one-third of head and body length 
(as far as can be traced in our 
somewhat inadequate material, in 
India averages about 47% of the 
head B.nd body length) . M. caudata 

2 ( 1) The tail is short, as far as can be 
ascert,ained, at most one-third of 
heed' and body lengt.h, usually less M. boba1c 
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35. Marmota caudata (Jacqtlemont) 

The Long-tailed Marmot 

Text-fig. 17 

279 

1844. Arctolnys caudatus Jacquemont, l'oy. dans l'Inde, 4, Zool .• 
66. 

Vernacular name.-Drun, Kashmi1oi. 
Arctomys caudatus of Blanford, but not Ma1·mota caudata 

of Russian authors. 
Range.-Central Asia, from Pamir, Fergana, the Samarkand 

district, Afghanistan, Chinese Turkestan, KASHMIR, and 
CmTRAL. 

This species differs, as just indicated in the key, from the 
majority of Palaearctic marmots by the fact that it has a 
longish tail, ,vhich approaches half the length of the head an.d 
body. In my belief there are three races of this species. 
Typical cau data , from Kashmir, is entirely distinct from all 
others on account of the large dark saddlepatch on the yello,v 
of the back. The next two names in the species were pub
lished the same year, namely dichrous of Anderson, and 
aurea of Blanford, both 1875. The former, from Mghanistan, 
has the underparts unusually dark compared with the other 
members of the species. It is not known from Indian terri
tory, and is, in fact, so little known, that its specific position 
is by no means certain. It is my belief that M. c. aurea is 
the correct name for the Russian Turkestan marmots ,vhich 
Russian authors call Marmota caudata, but which is distinct 
from typical caudata by lacking the large dark saddlepatch. 
Later names as 'littledalei', 'stirlingi', etc., I believe to be 
synonymous ,vith aurea. 

Regarding the status of aurea, however, it must be admitted 
that in Blanford's publication in Yarkand Miss. Mamm., 
1879, plate XI, there is a figure of an animal which is obviously 
M. c. caudata and which is supposed to represent aurea. 
Blanford thought there ,vas individual or sexual variation in 
the amount of black-tipped hairs on the back of this form. 
I can only say that two examples of aU1°ea, from the type
locality, have no dark saddlepatch, and are not certainly 
distinguishable in colour from the race flavinus ,vhich is of 
course antedated by the name a1.t1"ea. If by chance it should 
be found that aurea is, in Western (~hinese Turkestan nIoun
tains, a form in two-colour phases, one like typical caudata 
,vith dark saddlepatch and as in the above figure, and one 
like typical flavin-us marmots, "rith no saddlepatch, then in 
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any case I think the name caudata should be restricted sub
specifically to the Kashmir marmot (in the present state of 
our knowledge) on account of the latter's distinctly larger 
average skull in fully adult material when compared with 
other marmots ,vhich I here call M c. aurea, and not one of 
which in our material shows any signs of a dark dorsal saddle
patch. 

Authentic aurea specimens which I have examined are 
females, and their colour is totally different from the females 
of true caudata from Kashmir. 

External characters.--:--Very large in size, as indicated py 
nleasurements given above, and with the tail long, nearly 
half the length of the head and body. Ear small. Fur fairly 
thick. Tail heavily haired throughout. Hand with four 
fingers, all bearing thick and powerful claws; middle finger 
slightly longer than fourth, which is longer than second; 
fifth finger shortest. Thumb v-estigiaJ. Hindfoot five-toed;· 
the three middle digits longer than the outer pair, the hallux 
slightly the shortest. Apparently six plantar pads present. 
Ten mammae traceable in one dried skin. 

OOloU1t .--Of the typical race; head usually (but not always) 
dark; back mostly black, with a very long large black 
saddlepatch which runs backwards over the shoulders, its 
length varying in different specimens, but sometimes almost 
approaching the tail. The sides yellowish and the limbs 
similar except that there is often a reddish tinge on the fore
limbs. Tail mixed yellowish and black, black terminally. 
Face brown, blackish round the eye. Lower parts broWn to 
reddish brown; with two exceptions there is a distinct brown 
midventral area which is deeper in colour than the sides. 
In M. c. aU1t ea and allied forms or synonyms there is no dark 
saddlepatch. The colour of the back varies from what 
Thomas described as 'rich orange ta,vny' to 'golden buffy' 
The tail is yellowish, usually with a black tuft, the belly 
reddish, brownish or yellowish. Notwithstan~ng the fact 
that the Pamir form described as littledalei is more golden 
or orange in colour than specimens seen for aurea and 'flavin
us' (which surely is not distinguishable from aurea) , I anl 
inclined to think that all these golden long-tailed marmots, 
Sti1tlingi included, are really all one form. Colour distinc
tions may ,veIl be individual variations rather than of racial 
value, and none of these forms is well known. M. c. 
sti1tlingi from Chitral, known by one specimen, was described 
as with the general colour approximating to the rich orange
tawny -of littledalei but with the belly hairs 'broadly brown 
basally' and with the sides and neck grizzled greyish; these 
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characters "~ere supposed to distinguish it from aurea, little
dalei and flavinus. I have my doubts on their validity. 

E:t1ernal 1neas'urements.-

Head and Tail Hind- Ear body foot 

MarJllot,a caudata caudata 

F. Kagan Valley, Ha.zara 500 240 88 27 
M. Kagan Valley 565 270 95 30 
F. Kagan Valley 530 250 100 30 

Other skins seen from Deosai, Baltistan; Burzil Pass, 
Kashmir; north of Tilel Valley, Kashmir; between Wardwan 
and Kashmir, and the type of M. c. stirlingi, from Chitra!. 

The following notes are taken from skins of the typical race.
Kagan Valley; 'common from 9,500 up; 'weight 10 lb.' 
Hills bet,veen Wardwan and Kashmir (taken 1902), 'old and 
heavy \lith young; marmots are out of fur t.his season' 
Kagan Valley; 'common above 10,600 feet' 

Oranial characters.-Skull very large for a Sciuroid rodent, 
the occipitonasal length most often over 100 mm. in the 
typical race, slightly less than 100 mm. in other races 
examined. The nasals long, mostly over 40% of the occipito
nasal lengt.h, and rather broad; the frontals wide, but 
narrowest immediately behind the lachrymals; behind them 
the postorbital processes are very prominent, wide and 
outstanding. Behind the postorbitals, strong ridges fuse to 
form a long and sharp sagittal crest which extends backwards 
to the lambdoid ridge. The parietals are rather narrow 
and the squamosal bones large. Braincase rather fiat; 
occiput not particularly high, but strongly upstanding and 
ridged. Paroccipital process large and prominent. The 
palate is wide ~nd long, considerably over half the occipito
nasal length. The palatal foramina situated far in front of 
the toothrows, and reduced in proportion to the size of the 
animal. Posterior portion of palate with a central spinous 
process usually present. Pterygoid fossae relatively shallow. 
Bullae of medium size. As in the flying squirrels, the orbit 
measurement is very lqng in this genus, always clearly more 
than one-third of the occipitonasal length. The zygomatic 
plate is quite high and strongly tilted upwards, with a strong 
ridge along its upper border, and on the lower outer side 
of the infraorbital foramen there is a prominent small knob 
for muscle attachment. Jugal very long, in contact with 
lachrymal, and the zygoma rather po\verful; posteriorly the 
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jugal extends back,vards under the squamosal root of the 
zygoma. Mandible ~rith po,verful coronoid process, strongly 
ridged lo,ver border of the angular process, and high condylar 
process. 

TEXT-FIG. 17. Marmota caudata (Jacquemont). A, B, 0, dorsal, 
ventral and lateral views of the skull. D, lower jaw of the same. 
(X 2). 
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Dental characters.-Upper incisors rather ,vide, yeIlo"r
ish in colour as a rule, their anterior face ,vith traces of 
numerous faint grooves. Five upper cheekteeth. P. 3~ is 
large, though less than half the size of P. 4, functional, and 
cuspidate; . the other main cheekteeth appear constricted 
internally, o,ving to the apparent narrowness of the large 
main inner cusp. From this inner cusp there are, as usual, 
the four ridges extending to the outer border of the teeth, in 
P. 4, M. 1 and M. 2; the centre ridges being the main ones. 
M. 3 has the same essential formula, and the third ridge is not 
obliterated; but it tends to be turned backwards, so that the 
fold between it and the ridge in front of it is wider than 
in the other teeth. The cusps of the teeth are high, and the 
ridges bet,veen them deep (except the hindmost ridge ,vhich 
seems to tend to become reduced on the main teeth). The 
teeth are hypsodont on the inner side. Lower molars with 
t,vo high outer cusps, and one high inner cusp; the inner 
cusp the highest and placed anteriorly, the posterointernal 
cusp scarcely developed; a large inner depression, and a 
slight ridge joining the two outer cusps and separating a 
small re-entrant fold bet,veen them from the large main 
central depression. In size the third lo,ver molar is slightly 
dominant. 

Oranial measurements. -
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M arntota cauda.ta caudata 

F. 8.10.3.16 101'0 55·3 23·1 39·9 26·3 33·7 
Hazara, N.'V.F.P. Rather young 

F. 8.10.3.17 99·1 55·5 22·5 40'1 26·5 33'4 
Hazara 

F. 8.7.6.27 100·5 56·5 22'5 40·3 26·3 35·0 
Hills between Wardwan and Kashmir 

F. 10.12.2.25 106·5 60·5 23'5 44·5 28·4 35·4 
Kagan Valley, N.W.F.P. 
88.3.20.5 101·4 54·8 41·2 25·3 34·6 
Kashmir, topotype 
77.11.23.3 89·7 50·1 22·2 35-6 
Burzil Pass 

The type skull of M. c. stirlingi is broken and cannot be 
measured. Thomas (1916) stated, in his description of the 
latter, that its toothrow was 20 mm. whereas in aurea, little
dalei and jlavinu8 the toothro'v ,vas about 21 mm. When 
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all skulls are measured I do not find that this is a valid 
distinction for stirlingi. I have seen skulls for the other 
supposed races with toothrow about as short as in stirlingi. 

Dimensions of Marmota caudata, as indicated by British 
Muswm rnaterial, including all available races.-The occi· 
pitonasal length varies between 88·5 and 106~5 mm. The 
upper toothrow between 20·3 and 23·3 mm. The head and 
body length- varies bet,veen 450 and 565 mm. in the fe,v 
measured skin.~ available; the tail bet,veen 220 and 270 nlm., 
the hindfoot bet,veen 78! and 100 mm. 

](ey to the races of Marmota caudata inhabitin3 lndl~a 

1 (2) A large dark saddlepatch on the 
back, noticeably contrasted with 
the sides .. M. c. caudata 

2 ( I) . No dark saddlepatch on the back M. c. aU1°ea. 

(i) Marmota caudata caudata (Jacquemont) 
1844. Arctomys caudatus Jacquemont., Voy. da.ns l'lnde, 4, Zool., 

66. 

Type-locality .-Kashmir. 
Range.-Specimens examined from KASHMIR: Burzil Pass 

(about 50 miles north-north-east of Srinagar); hills betweell 
Wardwan and Kashmir; Deosai, Baltistan; north of Tilel 
Valley; Kagan Valley, Hazara, N.W.F.P. 

(ii) Marmota caudata aurea (Blanford) 
1875. Arcton~y8 aureus Blanford, J. Asiat. Soc. Beng., 44, 106, 

123. 
1909. Arctomys littledalei Thomas, Ann·. Mag. nat. Hist., 3, 259. 
1909. ArctomY8 littledalei flavinu8 Thomas, Ann. Mag. 'IUlt. Hist., 

3, 259. 
1916. Marn~ota Btirlingi Thomas, J. B01)~bay n.at. Hist. Soco, 24, 

2, 341. 

Type-locality of aurea.-Kaskasu Pass, mountains west of 
Yarkand, Chinese Turkestan; of littledalei, Alai Mountains, 
Pamir, ofjlavinus, Hissar Mountains, 100 miles east of Samar
kand, and of stirlingi, Chitral;head ofChitral Nullah, 11,000 ft. 

Range.-Specimens examined from CHITRAL; head of 
Chitral Nullah (type of' stirlingi '); also CHINESE TURKESTAN: 
Kaskasu Pass, ,vest of Yarkand; SAMARKAND_ district; Hissar 
Mountains. PAMm: Alai Plateau; Sary-tash in Alai Valley; 
and FERGANA, no exact localit~y. 
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Differing from the typical race in lacking the large black 
saddlepatch on the back, so far as available material shows 
and on average in the smaller size of the skull. (Only one 
out of eight specimens for aurea available for measurement 
has the occipit.onasallength ~xceeding 100 Dlm.) 

36. Marmota bobak (Muller) 

The Bobak Marmot, from Poland 

1776. Mus bobak MiilleI', Natursyst. Supple Regist., 40. 

Vernacular nantes (from Blanford).-Jabra, Bhotia; Brin, 
Kashmir; Pfif, Nit·i; Kadia-piu, Phya, Tibetan; Chibi, Bkotia 
of Sikkt~m. 

Distribution of species.-Poland, Russia (Ukraine, Don, 
middle and lower Volga, Trans volga, southern Urals), parts 
of Kazakstan, the Altai steppe, southern Transbaikalia, 
Manchuria, Mongolia, Tibet, western China (Kansu, Szechuan, 
Yunnan), nC?rthern India, from KASHMIR, NORTHERN PUNJAB 
and NEPAL to SIKKIM. 

Short-tailed marmots, the tail at most about one-third of 
head and body length. The fur of the body short. It is 
difficult to define valid species of the short .. tailed marmots 
in Europe ,and Asia. In my opinion it is more than likely that 
the ,vhole lot could be regarded as so many races of Marmota 
marmota Linnaeus, the, Alpine marmot, and the first name in 
the genus. Pocock ,vished to r~~trict the genus to that 
'species, on account of the fact that the thumb is suppressed 
in M. marmota, not entirely so in the other races or species. 
This character to my mind is not a character of even sub .. 
specific value, but I hesitate to use such drastic classification 
as the refelTing of all Asiatic short .. tailed marmots to the 
type as so many races. The next name in the genus in 
Eurasia is M armota bobak, and the third name appears to be 
kimalayarut, the Indian race, which dates from 1841. It so 
happens that there is special resemblance between bobak and 
Ilimalayana in that both have as a general rule noticeably 
short fur, a curious character in an animal which lives in a 
cold climate. I propose to regard kimalayana as a race of 
bobak, ,vith the statement that its distinctions from the Alpine 
marmot are only on colour and fur thickness, characters 
""hich Dlight ,,,"ell be regarded as racial. 

It seems th~t the Indian k·imalayana Dlay be distinguished 
fronl bobak by its larger size, but our material for bobak is 
very inadequate. The only data I am able to give is that t,,"o 
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skulls for bobak from Russia in the British Museum have the 
occipitonasal length 96-97! mm., whereas all but one of our 
himalayana skulls, Chinese localities included, are more than 
100 mm. in occipitonasal length. This is, I think, a fairly 
safe character because no other Marmota skulls in the British 
Museum from all Europe and Asia reach 100 mm. in length 
in this species group, so that himalayana seems to stand apart 
from all the others on size of skull. But if really adequate 
material for all races came to hand, it might be an average 
rather than an absolute difference. Some of the long-tailed 
marmots, including typical caudata, have the skull as large 
as himalayana. 

Exte1'nal chatacte1'8.-The fur is shorter in this species than 
in Ma14mota caudata, and the tail is considerably shorter, less 
than one-third of the head and body length. Otherwise, in
cluding the small ear, the characters are as much as described 
above for M. caudata. The middle finger dominant in the 
hand, and proportions of digits about as in the related species. 
Thumb sometimes untraceable. Claws strong and promi
nent. 

Oolou1 .. -Above pale greyish tawny, very much1ess striking 
than caudata, nearly uniform, and ,vith a certain suggestion 
or admixture of black hairs; fur dark brown basally, pale 
terminally. Tail usually but not always with a blackish tip 
at the end. Underparts paler than back, greyi~h to pale 
yellowish. Apparently 10 or 12 mammae can be present.. 
The feet as a rule are rather pale. 

External measurements.-
Head and Tail Hind. Ear 

body foot 

~f. bobak hil1~alay(tn,a 

1\1. Lingti, Lahul 
1"1. Lingti, Lahul 
1\1. Lingti, Lahul 
F. Lingti, Lahul 

Hoti, Garwhal, Tibet border 

600 180 
630 193 
520 160 
660 190 
550 140 

95 
104 
90 
95 
90 

27 
27 
26 
26 
? 

Other skins, unmeasured, seen from Khardong, Ladak; 
Skardu in Baltistan, Tyan, Ladak; Sissoo, Lahul; Sassar 
Pass, Ladak; Digr, Ladak; Nepal; Sikkim; east border of 
Tibet; east of Atunsi, Yunnan; Szechuan, etc. 

Oranial and dental character8~-Essentially as described 
above for Mar-mota caudata: In all specimens of M b. 
himalayana, the India~ race, the upper incisprs tend to be 
,,,hite in colour. Possibly the occiput tends to be a little 
stronger and more upstanding in himalayana than in caudata, 
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and there is a little more tendency for the upper incisors to 
be more pro-odont, so that the condylobasal tends to exceed 
the occipitonasal length. M. b. himalayana usually has the 
occipitonasallength more than 100 mm. in length, but this 
is not apparently the case \\'ith typical bobak. 

TEXT-FIG. 18. Ma1",nota bobak hilnalayana (Hodgson). A, B, dorsal 
and ventral views of t.he skull. (x 2). 

Cranial1ueasurements.-
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M. b. hilnalayana 

ll. 23.9.1.38 96·5 58·0 24·1 40·5 21·8 35·2 
Lingti, Lahul. Not. ent,irely adult 

:\1. 23.9.1.39 107·6 61·9 23·8 46·7 26,7 38·9 
Lingti, Lahul 

~l. 23.9.1.40 101·5 59·7 23·7 44·4 25·2 36·6 
Lingti, Lahul 

F. 23.9.1.41 104·8 60·4 24·7 45·7 26·5 36·7 
Lingti, Lahul 
91.10.7.97 c. 101·0 57·3 25·3 35·8 
Sikkiln 

1\1. 5.12.5.2 101·4 58·5 23·3 43·8 24·4 36·0 
Hoti, Garwhal, Tibet border 
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Another specimen of this (1) race from Hoti, Gar,vhal, has 
the occipitonasallength 109 mm., the largest specimen avail
able. A lectotype of hemechalanu~ Hodgson, from Tibet 
(broken), also available for examination. Adult skulls also 
seen from Kansu, Szechuan, and Yunnan in China (four in 
number), have the occipitonasallength over 100 mm. 

D'imensions of the species Marmota bobak, as indicated by 
British Museum material, including bobak, himalayana and 
sibirica.-The occipitonasal length varies between about 
96 mm. and about 109 mm. The upper toothrow bet,veen 
21·7 and 23·8' mm. The head and body between 368 ,and 
660 mm. The tail between 122 and 193 mm. The hindfoot 
76-104 mm. 

(i) Marmota bobak himalayana (Hodgson) 

The Himalayan Marmot 

Text-fig. 18 

1841. A-rctornys hil1~alayanus Hodgson, J. Asia!. Soc. Beng., 10, 
777. Nepal. 

1843. Arctontys hemachalanus Hodgson, J. Asiat. Soc. Beng., 12, 
410. Nepal. 

1847. Arcto1nys tibetanus Gray, Cat. Hodgson's Coll. B.M., 24. 
1872. Arctomys 1'obustus Milne-Edwards, Nouv. Arch. Mus. Bull., 

7, 92. Moupin, Szechuan, China. 
1879. Arctomys, hodgsoni Blanford, Yarkand Miss. Mamrn., 35. 

Nepal. 

Type-locality.-Nepal. 
Range.-Specimens seen from SIKKIM, no exact locality; 

NEPAL, no exact locality; LAHUL, Lingti and Sissoo; LADAK: 
Dakpo, Digr, Hoti, Garwhal; Niti, Garwhal; Khardong; 
Tyan; Skardu, Baltistan; Sassar Pass. YUNNAN, Atunsi and 
east of it; Mekong-Yangtze Divide; SZECHUAN, Mountains, 
no exact locality, and Yangpinka; KANsu, Taochou. TIBET, 
Thungla, and no exact locality. (Chinese skins identified as 
, robusta ' . ) 

From material examined there seems little doubt that the 
form robusta, from China, is nothing more than a synonym of 
the earlier name himalayana. 

Family II. HYSTRICIDAE 
Porcupines 

D-istribution.-Warmel; parts of the Old World, east,,'"ards 
to Celebps, Flores, Borneo and Pala,van, south to the larger 
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Malay Islands, Ceylon, South Arabia and South Africa, the 
northern limit being approximately Central Italy; the Cau
casus Mountains, southern and eastern Russian Turkestan, 
Kashmir, and the Chinese states of Szechuan and Shensi. 

Large to extremely large rodents, with the angular portion 
of the lower jaw strongly distorted outwards by the masseter 
muscles, the root of the lower incisor extending up behind 
the distorted part of the angular process; infraorbital fora
men considerably enlarged for muscle transmission; zygo
matic plate narrow and completely below the infraorbital 
foramen. The frontal bones wide and not constricted, ex
cept in the genus Trichys. A tendency present, most marked 
in the genus Hystrix, for the nasal bones to be unusually 
large and inflated. Zygoma powerful and prominent, with 
relatively long jugal bone. Bullae relatively small. Dental 
formula I. 1/1, C. 0/0, P. 1/1, M. 3/3 = 20. The cheekteeth 
moderately to strongly hypsodont, rooted, fiat crowned , with 
narrow inner and outer folds which isolate in the adult on 
the crown surface. Milk premolar long retained. Externally 
very highly specialized by modification of the fur into spiny 
covering, even the tail sharing in the general spiny specializa
tion, its end either bearing a copious cluster of hollow quills 
which are rattled together by the animal when alarmed and 
thus used as a danger signal, or in less specialized genera, 
its end bearing a tuft of bristles which at least in Atherurus 
can be used to a certain extent in the same way. The form 
robust, terrestrial. Fibula not. fused .with the tibia. Five 
hind toes. Generally there are intermixed with the spines 
of the back some spines which are exceptionally thickened 
and modified into quills, but this is not the case in Asiatic 
species of Atherurus and in Trichys. 

This family differs entirely from all other Asiatic rodents 
by its specialized spiny covering and by the formation ,of the 
lower jaw. There are four genera, all of which occur in 
Asia, although one, Thecurus, does not reach the mainland, 
being confined to Sumatra, Borneo and Palawan, and another, 
Trichys, only reaches the mainland in the Malay States, its 
other localities being Sumatra and Borneo. The two remain
ing genera occur in India. 

Some authors prefer to divide the Hystricidae into two 
subfamilies Hystricinae and Atherurinae. There is, certainly, 
a wide distinction between the Hystrix group (Hystrix 
and Thecl.lrus) , on the one hand, and the Atherurus group 
(Atherurus and Trichys) , on the other, but not so much, in 

I9 
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my opinion, that it is a matter of necessity to give each of 
these groups subfamily rank. 

The main difference, apart from some cranial characters 
which are to a certain extent bridged by the genus Thecurus, 
is that in the Atherurus group the tail is long, its end bearing 
a cluster of modified bristles at its end, wherell,s in the Hystrix 
group, the tail is shortened, its end bearing a group of hollow 
rattling-quills. In Atherurus the anterior zygoma root is 
placed further forward (over P 4) than in Hystrix, in which 
it is situated more over the middle of the toothrow. The 
cheekteeth tend to be more hypsodont in Hystrix, and the 
size is as a rule larger, with much more specialized spiny 
covering, including the quills on the back (which are, however, 
developed in the Mrican species of Atherurus). 

Special works of reference on the Hystricidae include : 

Pocock, 1922, Proc. zool. Soc. Lond., p. 365, External characters 
of some Hystricomorph rodents. 

Lyon, 1907, Porcupines of the Malay Peninsula; Proc. U.S. Nat. 
Mus., 32, 575. 

Ellerman, 1940, Fam. Gen. Liv. Rodents, 1, 197. 
Lonnberg, 1923, On the Chinese porcupine, Hystrix 8ubcristata 

Swinhoe, with remarks on other members of the genus; Ark. Zool., 
15, 18, 1. 

Key to the Indian genera 

1 (2) The nasals are short, confined to the 
rostrum, not widened, usually less 
than 30% of the occipitonasal 
length, or 30% at most. In 
length they do not exceed 29·4 
mm. in skulls available. The tail 
is long, varying from one-third to 
one-half of head and body length 
(where measured skins are obtain-
able), its end bearing a cluster of 
highly modified bristles which are 
each alternatively expanded and 
contracted. The spiny covering 
is not at a very high degree of 
specialization, and there are no 
true quills on the back. The 
occipitonasal length is at most 
100 mm., usually less. The an-
terior zygomatic root is situated 
approximately· over the premolar Atherurus 

2 (1) The nasals are long, inflated, not 
confined 'to the rostrum, widened 
at least to a certain extent and in 
the Indian species are usually at 
least half the occipitonasal length 
or slightly less. In length they 

19B 
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are not less than 57·3 mm. in the 
Indian skulls available, and are 
usually over 60 mm. The tail is 
short., less than one-fifth of heed 
and body length (where mea
sured skins are available) in the 
majority, its end bearing a cluster 
of highly modified hollow 'rattling
quills'. The spiny covering is at 
a. high degree of specialization; 
true quills are always present on 
the back. The occipitonasallength 
is not less than 117-5 mm. 
The anterior zygomatic root is 
situated further backwards, ap
proximately over the middle of 
the toothrow. . H ystrix 

291 

Some of the figur€s given in the key for Hystrix refer to 
the Indian species only. There are speciES in the Malay 
Peninsula and Islands which have shorter, smaller nasals 
than either of the Indian ones or any of the African onES, 
but these always have the nasals conspicuously larger than 
in Atherurus. The Javanese porcupine, Hystrix javanicum, 
can have the occipitonasal length as small as 103·6 mm. 
but Thecurus, which genus is essentially like Hystrix in ex
ternal characters but has the nasals narrow, confined to the 
rostrum, and quite as in Atheruru8 in structure, can some
times have the occipitonasal length well below 100 mm. 
The fourth genus, Trichys, ~ externally like Atheruru8 except 
that the bristles of the tail are simpler, and the spiny covering 
is even weaker, but it differs quite strikingly in cranial cha
racters, having postorbital processes, narrowed and constricted 
frontals, a groove running along the outer side of the jugal 
and a differently shaped lower ja,v. 

Genus 12. Ath-erurus Ouvier 

1829. Atheruru8 ~'. Cuvier, Dict. Sci. nat., 59, 483. 

Type-species.-Hystrix macrourus Linnaeus. 
Range.-Indo-Malayan region from ASSAM, TENASSERIM, 

Southern China in part (Szechuan and Hainan), Indo-China, 
the Malay States, and Sumatra. Tropical Africa. 

This genus, containing" the brush-tailed porcupines, is 
very distinct from Hystrix, and more primitive. As indicattd 
in the key, it may be characterized by its short, uninflated 
nasals, and its long tail., details of the structure of which- will 



292 ELLERMAN: FAUNA OF INDIA: MAMMALIA 

be described below. The first-named species -in the genus is 
also the only species which occurs in Asia. 

External and cranial characters.-As in the single species 
described below. 

37. Atherurus macrourus (Linnaeus) 

The Asiatic Brush-tailed Porcupine 

1758. Hystrix macroura Linnaeus, Byst. nat., lOt.h ed., 1, 57. 

Vernacular name.-Landak, Malay. 
Type-locality.-Is taken as being Malacca. 
Distribution.-The Asiatic range of the genus. 
External characters.-Smaller than is usual in Hystrix. 

No crest of hairs on head. Neck, shoulders and belly covered 
with shortish bristles. The main bristles of the back, though 
prominent, are not much elongated, and in the Asiatic species 
they appear not to be modified into true quil1s. The main 
strengthened bristles tend to be dark terminally, and can be 
lighter basally. Tail quite long, in specimens I have seen 
over one-third of head and body length, and can be over 
half that measurement. It bears scales through much of 
its length, with short spiny bristlEs between, which do not 
hide the scales. At its end it bears a cluster of highly modi
fied bristles, which are light in colour and alternately expand
ed and contracted (each bristle with three, four or five 
expansions). Proportions of hands and feet much as in 
Hystrix as regards the digits; on the hindfoot the hallux 
slightly shorter than fifth toe, which is rather shorter than 
second toe, which is slightly shorter than the' central pair of 
digits; on the hand, thumb vestigial, the two middle digits 
longer slightly than the outer ones. Claws powerful on all 
digits except the thumb. The specialized portion at the end 
of the tail is only a little shorter, apparently, than the spiny 
normal portion. 

Oolour.-Above dark brown, the end of many of the bristles 
whitish, giving in general a mottled effect; the terminal 
caudal bristles whitish; the belly mostly whitish. The 
whitish character of the underparts well marked· in skins 
available for the typical race and for the Indo-Chinese ste
vensi, which I think is a synonym of the typical race, but less 
marked in two skins av:;tilable for zygomaticus, and, as des
cribed by Thomas, in a8samensis. Weight 41 lb. (according 
to Thomas) in the type of a8samensis. 
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External measurements of the Indian races.-
I 

Head and Tail 
body 

A. n~acrourus macrourus 

Thoungyeh, Tenasserim ? ? 

Hind
foot 

70 

293 

Ear 

40 

This is the only skin I have for the typical race which bears 
measurements. 

Atheruru8 macrOUr'U8 aS8amen8is 

1f1. Cherrapunji, Assam, type 420 220 65 34 

Cranial characters.-The skull is large for a rodent but 
small for a member of the present family; only one skull in 
the British Museum reaches 100 mm. in occipitonasallength. 
Nasals short, confined to rostrum, tending to be slightly 
wider in front than behind, extending back only to about 
level of front of infraorbital foramen. Frontal bones much 
long~r than nasals, and scarcely constricted, their narrowest 
part about at level of middle of orbit, their combined width 
over one-quarter of occipitonasal length. Suture between 
frontals and parietals nearly straight; interparietal large 
and prominent. There is quite a sharp and well m~rked 
sagittal ridge. Occiput prominent and well ridged in the 
middle, as in more fossorial rodents. Paroccipital pro~ess 
not lengthened and fairly closely applied to bull~. The 
bullae are not large in this family, and but little inflated. 
The toothrow is rather short and appears to be set rather far 
forward in the skull, and there is a space about double the 
length of M. 3 between the hinder molars and the pterygoid 
fossae, which are narrow. The palate is normally less than 
half the occipitonasallength, and is rather narrow and rather 
conspicuously pitted with many small holes. Palatal fora
mina very strongly reduced, as normal in this family, and 
situated far in front of the toothrows; the foramina short and 
very narrow. Infraorbital foramen without special canal 
for nerve transmission on its inner side, the foramen well 
open, zygomatic plate below it narrow; anterior zygoma root 
situated about over P. 4; jugal long, considerably broader in 
front than behind, not approaching lachrymal. Mandible 
with the angular portion only weakly distorted outwards by 
the muscle, not very typical for the family, and the coronoid 
process very lo,v, almost vestigial. 
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D 

TEXT-FIG. 19. Atherurus macrourus macrourus (Linnaeus). A, B, 0, 
dorsal, ventral and lateral views of the skull. D, lower jaw of 
t.he same. ( X 2). 

Dental characters.-Upper incisors red (in mainland speci
mens), not much thickened, and not grooved, their roots 
usually forming a swelling just behind the palatal foramina 
near or in the premaxillo-maxillary suture. Upper cheek
teeth narrow and rather small, the toothrow normally less 
than one-fifth of occipitonasal length, the teeth not differing 
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conspicuously in size, each tooth 'With one main inner, and 
three main outer folds; these folds soon isolate as islands on 
the fiat crown surface, the islands narrow, and often sub
dividing with wear. Lower molars with one main outer, 
and three main inner folds, reversing the pattern of the upper 
series, as in the upper teeth, the folds isolate as narrow islands. 

Oranial measurements.-Porcupines prove difficult to 
measure accurately with the machine which I use for such 
large numbers of smaller rodents as mice and their allies, 
and squirrels. The occipitonasallength exceeds the condylo .. 
basal length. The palatal foramina have ceased to have 
much value in this family, so I omit them. The bullae are 
also omitted; they vary but little in the different species of 
Hystricidae. 

• as ~ o_ S 0 
.~ as ~ .s ~ 00 
Cl4°O ~ -~ as ..... as as en 
8 s= - CI3 0 rJl 

CI3 ..... 0 as 
0 ~ ~ E-f Z 

Atherurus macrourUs macrouMJ,S 

1.f. 85.8.1.340 100·0 18·4 29·3 

Thoungyeh, Tenasserim 

Atherurua macrouMJ,S aBsamensis 

M. 20.11.1.77 93·1 43·6 27'4 c. 16·1 28·5 

Cherrapunji, Assam, type 

Dimensions for tke species Atherurus macrourus, including 
all races represented in the British Museum.-The occipito
nasal length varies between 84 and 100·1 mm., but the 
specimen with the '84' measurement has not got M. 3 fully 
cut, and the next smallest specimen is about 90 mm. in occi
pitonasal length. The toothrow varies between 15·3 and 
18·4 mm. The nasals between 24·& and 29·4 mm. in adults. 
The head and body length in the few measured skins seen 
varies between 350 and 530 mm., the tail between 163 and 
245 mm., the hindfoot between 57 and 79 mm. 

From India I have seen only t~e two sWns referr~d to above. 

Provisional key to Indian races of 
Atherurus macrourus 

1 (2) Upper toothrow in adult skulls 
with M. 3 fully cut is not less than 
17·8 DUn. • • • . • • A. m. macrourus 

2 (1) Upper toothrow is about 16·1 mm., 
or clearly less than 17 mm. A. m. aBsamensis 
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A note on the races of Atherurus macrourus.-

Probably if a large number of specimens for this genus 
were collected, it would be impossible to divide it into sub
species. At present it appears it can be divided into two 
groups, the typical race (probably including stevensi Thomas, 
1925, from Tonkin) which has large teeth, the upper toothrow 
more than 17 mm., and apparently lighter underparts, and a 
short-toothed group, for which the first name seems to be 
zygomaticus (Miller, 1903, from Pulau Aor, Johore) and which 
has a shorter toothrow (less than 17 mm.) and perhaps usually 
darker, drabber underparts. But it must be borne in mind 
that few specimens are available for each race. The Assam 
brush-tailed porcupine seems only known by one specimen. 
It seems to combine the rather long nasals of the typical race 
with the shorter toothrow of zygomaticus and its immediate 
allies. Its nasals seem to be longer than the measurements 
given by G. Allen for the Hainan race, which is not repre
sented in London. 

(i) Atherurus macrourus macrourus (Linnaeus) 

Text-fig. 19 

1758. Hystrix macroura Linnaeus, Syst. nat., lOth ed., 1, 57. 

Type-locality.-Malacca. 
Range.-Specimens examined from TENASSERIM, Thoung

yeh; MALAYA: Jalor; Province Wellesley. PENANG Island. 
It also occurs in Sumatra, according to Chasen. 

(ii) Atherurus macrourus assamensis Thomas 
1921. Atherurus a8samensis Thomas, J. Bombay nat. Bist. Soc., 

27, 3, 598. 

Type-locality.-Cherrapunji, Assam. 
Range.-Only known from the neighbourhood of the type-

locality. 
It is like A. m. macrourus, but with actually shorter tooth

row. The type skull is slightly larger than any skulls 
examined for the races A. m. zygomaticus and A. m. tionis, and 
the nasals are larger than in any skull examined for these 
insular races. 



RODENTIA: HYSTRIX 297 

Genus 13. Hystrix Linnaeus 
1758. Hystrix Linnaeus, Syst. nat., 10th ed., 1, 56. 
1823. Acanthion F. Cuvier, Mern. Mus. Hist. nat. Paris, 9, 425. 

(Acanthion iavanicurn Cuvier from Java. Valid as a 
subgenus.) 

Type-species.-Hystrix cristata Linnaeus from Italy_ 
Distribution.-" From Flores, Celebes, Borneo, Java, Sumatra, 

the Malay States, Siam, Indo-China, southern China, north to 
Szechuan and South Shensi, east to Fukien, westwards through 
BURMA, ASSAM, and NEPAL to KASHMIR, thence southwards 
through the PENINSULA of INDIA to CEYLON: BALUCmSTAN, 
Afghanistan, Persia, Syria, Israel, Asia Minor, southern 
Arabia; Transcaucasia and southern parts of Russian Turke
stan. Italy and Sicily. North Mrica, and through most of 
Tropical Africa south to the region southern Cape Province. 

This genus contains specialized, short-tailed porcupines, in 
\\Thich the nasal bones are widened and lengthened to a 
greater or lesser degree; the nasals over 41 mm. in length in 
all Asiatic, North Mrican and European species available, 
never confined to the rostrum, sometimes enlarged and 
broadened to a fantastic degree. The species with the largest 
nasals is the type, and the species with the smallest nasals is 
H. javanica, from Java, on which the subgeneric or generic 
name Acanthion was based. In 1912 Miller proposed to 
restrict the genus Hystrix to those porcupines in which the 
nasal inflation was at the maximum ('nasal bones extending 
to glenoid level '), and stated that only Italian and Mrican 
porcupines belonged to it. But as subsequently pointed out 
by Lonnberg (1923), one arrives at bizarre results if one 
follows Miller's classification. The South African H. africae
australis, indistinguishable exter~ally from the type-species, 
seems to go into Acanthion (nasals relatively short), and the 
Indian and Chinese H. hodgsoni, which has all the external 
characters of H. javanica (type of Acanthion), seems to come 
into Hystrix. In 1940 I treated Acanthion as a subgenus 
based on the external characters. When all species of the 
genus are compared, there are intermediate species between 
the two extremes of nasal inflation, and it is quite impossible 
to give Acanthion generic rank based on nasal inflation alone. 

H ystrix is here restricted to the species with the long crest 
on the head, the many-ringed quills, and the large caudal 
rattling-quills. The first-named species in the genus is the 
type, Hystrix cristata, from Italy and North Africa. It has 
enormous nasals; specimens available to me have the nasals 
averaging over 60% of the occipitonasallength. This species 
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does not occur in Asia. The earliest name for a crested porcu
pine from Asia is H. indica Kerr, 1792, the Indian crested 
porcupine. This is the only Asiatic species of crested porcu
pine, and it has a very wide range in western India and 
southern West Asia. It is clearly distinct from the type, 
having much shorter and narrower nasals. It is further 
remarkable as being easily the largest rodent in Asia, North 
Africa, Europe and Australia as judged by the skull length; 
I have measurements for almost all specimens of all rodent 
species in the British Museum for the Continents just men
tioned. 

Acanthion is based on the porcupines of eastern Asia which 
have less specialized external characters; the crest abortive, 
or absent; the body quills one-ringed, and the caudal rattling
quills smaller, so far as I have seen skins. To this subgenus 
belongs the Indian H. hodgsoni, which has relatively long 
nasals, and the Chinese H. 8ubcristata seems to be a well 
marked race of it. In the Malay States, Sumatra, Java, 
Borneo, Flores, etc.,.there is an allied group of species with 
relatively short nasals; to this group belong H. brachyura 
Linnaeus and H. javanica Cuvier. Both of these have the 
nasals less than half the occipitonasal length in skulls which 
I have examined. 

Key to the 8ubgenera of Hystrix 

1 (2) External spiny covering less special
ized; no crest of hairs on the head 
or this very poorly developed and 
weak; main quills of the back are 
mostly white terminally and basal
ly and always have only one dark 
ring in the middle; caudal hollow 
rattling-quills less developed, the 
cylindrical portion measuring 
roughly 23 rom. or less (in Indian 
skins) . Acanthion 

2 (1) External spiny covering at highest 
development: a long and profuse 
growth of long bristles on the head 
forming a long crest; main quills 
of the back very long and always 
with several alternating rings of 
blackish and white; caudal hollow 
rattling-quills highly developed, 
the cylindrical portion in a speci
men from India measuring about 
60 mm. . Hystrix 



RODENTIA: HYSTRIX 299 

Subgenus (a) Acanthion euvier 
1823. Acanthion F. euvier, Menl,. Mus. Hi8t. nat. Pari8, 9, 425. 

Porcupines with the main quills of the body bearing only 
one dark ring, with the caudal hollow rattling-quills not at 
maximum development, and with the crest of hairs on the 
head absent or abortive. Nasals may be considerably more 
than half occipitonasal length (as in Indian species) or con
siderably less than half occipitonasallength (as in l\lalay Island 
and Malay States species). 

One species occurs in India, ,vhich has long nasals. The 
first name for it appears to be H. hodgsoni Gray. 

38. Hystrix hodgsoni (Gray) 

The Crestless Himalayan Porcupine (Crestless 
Himalayan Porcupine and Bengal 

Porcupine of Blanford) 

Text-fig. 20 

1847. Acanthion hodgsoni Gray, Proc. zool. Soc. Lond., 101. 

Vernacular names (according to Blanford).-Anchotia dumsi, 
Nepal; Sathung, Lepcha; O-e, Limbu; Midi, Cachari; Subon
dem, Manipuri; Suku, Kuki;. Sisi, Daphla; Tuigon, Soke, 
Liso, Vikha, Sekru, N aga ; Sajru, Bengali; Phyu, Burmese. 

Type-locality .-N epal. 
Distribution.-As here understood. NEPAL, ASSAM, BURMA, 

TENASSERIM, Siam, Indo-China, and southern China, east to 
the state of Fukien, north from· Yunnan and Szechuan to 
South Shensi, according to Glover All~n, and Hainan. 

External characters.-In general tending to be a little 
smaller than Hystrix indica, but not always so individually, 
this species differs by the fact that the crest of hairs on the 
head and neck is in the adult absent or abortive, and by the 
fact that the quills of the back have only one dark ring, being 
in the majority white terminally and basally. The quills are 
unusually thick and powerful in the specimen below of H. h. 
klo8Si. The caudal rattling-quills are very poorly developed 
in H. hodgson1~, and the living animal makes far less noise 
,vith them than does the large African crested porcupine 
,vhic.h externally resembles H. indica. Thus in the specimen 
listed below from Hathibun, one of the caudal rattling-quills 
measures only 16! mm. (The same measurement in a speci
men of indica was about 60 mm..) The klossi skin has the 
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caudal rattling-quills rather better developed, but still small. 
One of these measures nearly 23 mm. Hands ~nd feet much 
like those of indica, possibly with less tendency for the claws 
to be overhung by hairs. 

Colour.-Varying from greyish-silverish brown to blackish 
bro,vn; with the quills as above described, mainly white basally 
and terminally, with one dark ring each. Belly the same 
colour as back, usually a whitish collar traceable in front of 
neck. Caudal rattling-quills light in colour as usual; spines 
on the tail often with a dark ring on them, and not wholly 
white. In the klossi skin there is an abortive but quite notice
able little crest of white hairs on the head. A head from 
Chinkiang, Lower Yangtse, South China, represents a porcu
pine with an abortive crest present, in general similar to that 
of klossi. 

External measurements.-
Head and 

body Tail 

Hystrix hodgsoni hodgsoni 

M. Hathibun, Nepal 600 100 

Hind
foot 

87 

Ear 

36 

Unmeasured skins from Nepal, no exact locality; Sikkim, no exact 
locality; and Longpa in Naga Hills (' bengalensis '). Blanford stated 
the weight was 16-20 lb. 

Hystrix hodgsoni ' klossi' = subcristata 

M. Klong-yai, Siam 735 115 93 44 

This is the only skin I have seen of this race which bears 
measurements, and a~ may be noted from its locality, it is not 
from Indian territory. 

Cranial characters.-The skull is very large, not under 
115 mm. in adult in occipitonasal length, and can be over 
140 mm. In subcristata it is considerably arched in its upper 
profile; rather less so in the typical race. The nasal bones 
are very long, and considerably broadened, always noticeably 
longer than the frontals, and more than half the occipitonasal 
length. The hinder borders of the nasals which are about 
their widest part are more or less curved and U-shaped where 
they meet the frontals. Frontals very wide, the narrowest 
part of the skull being about at the level of junction of the 
frontals with the parietals, and near the posterior zygomatic 
root. Interparietal bone originally large and projected 
forwards to about half-way between the lambdoid region and 
the parietal-frontal suture; a strong and powerful sagittal 
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crest. formed by the united ridges from near the front of 
interparietal back,vards to the lambdoid crest; occiput high, 
upstanding, ridged and powerful. Paroccipital process large 
but not elongated as sometimes in Hystricomorph rodents, 
closely applied to the bullae, which are relatively small and 
Hat. Pterygoid fossae situated considerably behind· the tooth
rows and excessively narrowed and· reduced. Palate of 
medium width; over half occipitonasal length measured from 
its posterior portion to the front of the incisors; palatal fora
mina excessively small, situated just behind upper incisors. 

TEXT-FIG. 20. Hystrix hodgsoni (Gray). A, B, C, dorsal, ventral and 
lateral views of the skull. (X 2). 
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Infraorbital foramen large, with no canal for nerve trans
mission, and zygomatic plate narrow and wholly below it. 
Lachrymal of medium size, upper zygomatic root situated 
approximately over middle of toothrow; zygoma po,verful and 
prominent, but simple, the jugal long, gradually getting 
broader in the anterior portion, but not approaching lachry
mal. Mandible with coronoid well developed but lo,,'"er than 
condylar process; the angular portion is very strongly distorted 
outwards beside and outside the long lower incisor root. 

Dental characters.-Upper incisors thick and powerful, 
usually yellow, and plain, their roots extending to just. in 
front of premolars, and usually forming a swe~g in that 
place on the lower surface of skull. Milk premolar long re
tained; four upper cheekteeth, these teeth not greatly differing 
iIl size, flatcrowned, with narrow re-entrant folds which isolat.e 
as narrow islands, the pattern fundamentally that of one 
inner, three· outer folds in the upper series, but 1he folds 
isolating as islands on crown surface and subdividing. Often 
four isolated outer islands on the upper teeth. The cheek-' 
teeth are strongly hypsodont. Numerous cusp spaces. more 
or less arranged in three rows visible in a specimen of hodgsoni 
with P. 4 cutting. Lower molars reversing the pattern of 
the upper series, one main outer, three (or four) main inner 
folds, these folds isolating and dividing on crown surface as 
islands. The teeth are semi-rooted. 

Cranial measurements.-Porcupines are not easy to measure 
accurately, and there is a certain margin of error ill these very 
large skulls, so that measurements should be taken as approxi
mate. The occipitonasal in this specie.C) exceeds the condylo
basal length. Toothrow is upper toothrow crowns . 

. H ystrix hodgsoni hodgsoni 

M. 21.10.4.35 119·1 '31·0 
Hathibun, Nepal (approx.) 
58.6.24.36 circa 119·5 56·7 30·3 
Nepal 
79.11.21.637 117·5 62·3 30·5 
Nepal 
45.1.8.8 118·9 62·3 32·4 
Nepal. (Lectoparatype) 
53.8.16.11 119"0 61·0 30·5 
Nepal. (Lectotype of alophus Hodgson) 

Ridges on parietals not joined. 

26·7 

22·5 

25·0· 

25·2 

24·2 

66·1 

61·3 

64·6 

? 
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Oranial measurements (contd.).-

M. 

M. 

F. 

• ~ 
0 8 ~m ......... C1) CD 
p..~ ~ ~ 

.... (/J ~ 00 
c.>~ - a:s 
c.> ~ ~ .... 

0 ~ A 

H ystrix hodgsoni subcristata 

22.12.22.20 · 134·1 68·3 35·6 
Okotso, Naga Hills, Assam ('millsi') 
22.12.22.21 125·3 67·4 34·1 
Okotso ('millsi') 
22.12.22.23 125·5 67·5 35·9 
No locality ('millsi') 
21.7.16.4 . 130·0 
Sangrachu, Naga Hills, type ('millsi') 

~ 
0 

~ 
0 
0 

E-I 

26·9 

24·5 

27~1 

28·7 

Another skull from Changsii, Naga Hills, is not adult. 

303 

W ...... 
~ 

~ 
!2i 

73·7 

66·1 

69·5 

68·2 

Chinese skulls available measure: occipitonasaI125·5-circa 138 mm., 
toothrow 24·9-28·2 mm., and nasals 7~·4-76·8 min. · 

H ystrix hodgsoni subcristata (' k1088i ') 

14.12.8.224 141·1 73·5 38·0 29·1 793 
Bankashon, Tenasserim 

M. 14.2.8.223 146·2 76·6 39·2 30·2 75·5 
Tenasserim town, type 
14.8.22.31 · 132·6 69·4 36·5 28·4 71·2 
Siam, 120 N., 99.50 E. 

M. 15.11.4.220 · 138·6 71·1 35·6 28·9 71-0 
Klong Yai, SEe Siam 

The last two are not from Indian territory, but are the only other 
skulls available, and are added for completeness. 

Dimensions of the species Hystrix hodgsoni, as indicated by 
British Museum material, including all races available.-The 
occipitonasallength varies between 117·5 and 146·2 inm. The 
toothrow between 22·5 and 30·2 mm. The nasals between 60 
and 79·3 mm. The head and body adult between 600 and 735 
mm., tail 100-115 mIn., hindfoot 87-93 mm. The only skins 
I have seen bearing measurements are the two noted above. 

Key to the Indian races of Hystrix hodgsoni 

1 (2) Small race, the occipitonasallength 
does not exceed 119·5 mm. in the 
adult. Length of nasals about 66 
mm. at highest. Caudal rattling
quills on the tail are less well 
open (at least compared with 
klossi; no ·skins available for 
8'Ubcri8tata). . H. h. hodgsoni 
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2 (1) Larger races, the occipitonasal 
length is not less than 125·3 rom. 
in adult skulls with M. 3 fully cut. 
Length of nasals about 66 mIn. 
at lowest, usually more. Caudal 
ratt1ing~quills on the tail are more 
open and developed (in klossi) H. h. subcristata (' klossi' 

and 'millsi' included) 

From G. Allen's published measurements of subcristata I 
cannot see how 'klossi' can be separated cranially. Thomas 
thought they differed in colour, but colour varies individually 
in porcupines. 

In 1940, I divided what I now believe to be a single species 
into two sections of a specific group, based on external 
characters, the first section containing hodgsoni only, from 
Nepal, the second containing H. subcristata Swinhoe, 1870, 
the southern Chinese porcupine, and its Hainan subspecies 
(which I have never seen), and the forms named klossi and 
millsi "by Thomas, both from India. I now believe that al
though hodgsoni is a distinct small north-western race, all 
these forms might well be regarded as a single species. 

Anthony (1941) has recorded the Chinese porcupine H. 
subcristata from Gangfang and Hpimaw in North Burma, 
being the first record for Indian territory, and on re-examining 
our material as based on skulls, I canriot see any way of 
regarding millsi Thomas. as anything but a synonym of sub
cristata. It is complicated somewhat by the fact that the 
external characters of millsi are unknown, and I have never 
seen a skin of subcristata; but in the present state of our 
knowledge. I 9-0 not know how millsi is distinct cranially from 
subcristata; our skulls seem very similar, and individual differ
ences in millsi more or less cover individual differences in 
subcristata. Also it seems that the form klossi cannot be distin
guished" from subcristata. From these forms, hodgsoni differs 
in its smaller size, and shorter nasals. Thomas, Wroughton, 
and others agree in regarding H. bengalensis Blyth, 1851, as 
synonymous with hodgsoni, although Blanford (who had never 
seen a specimen) retained it as a valid species. I have never 
seen a specimen, but see no good reason to doubt the identi
fication of Thomas and Wroughton. 

(i) Hystrix hodgsoni hodgsoni (Gray) 
1847. Acanthion hodgsoni Gray, Proc. zool. Soc. Lond., 101. 

(June, 1847.) 
1847. HY$trix alophus Hodgson, J. Asiat. Soc. Beng., 16, 771. 

(August, 1847.) 
185l. Hystrix bengalensis Blyth, J. A sial. Soc. Beng., 20, 170. 

(Benga.l.) 
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Type-locality.-Nepal. 
Range.-Specimens examllled from NEPAL, Hathibun and 

no exact locality, including lectotypes of hodgsoni and 
'alophus'. SIKKIM, no exact locality. ASSAM: Longpa in 
Naga Hills. 

A small race, ,vith the caudal rattling-quills very poorly 
deyeloped and'narro,\\red; the skull small, occipitonasallength 
less than 120 mm. in all material available; nasals averaging 
roughly 53% of the occipitonasal length, and always over 
half that measurement; toothrow usually over one-fifth of the 
occipitonasal length. This race stands well apart from sub
cr-istata on account of its small size and rather weakly devel .. 
oped external spiny specialization. Probably the crest is 
always less suggested than in subcristata. 

This porcupine ,vas very well described by Hodgson, 1847 
(August), under the name of Hystrix alophus. There are 8 
mammae according to that description. 

(ii) Hystrix hodgsoni subcristata Swinhoe 
1870. HY8tri.'C 8ubc1'i8tata Swinhoe, Proc. zool. Soc. Lond., 638. 
1916. Acanthion klo88'i Thomas, Ann. Mag. nat. Hi8t., 17, 139. 

(Tenasserim town.) 
1922. Acanthion 1nillsi Thomas, J. Bornbay nat. Hi8t. Soc., 28, 2, 

431. (Sangrachu, Naga Hills, Assam.) 

J."ype-locality.-Foochow, Fukien, south-eastern China. 
Range.-Chinese range of the species as noted above; 

specimens examined from TENASSERIM: Tenasserim town and 
Bankashon; Siam, 12° N., 99° E. on Tenasserim border, and 
Klong Yai in South-East Siam (the above localities refer to 
'klossi'). ASSAM: Sangrachu, Okotso and Changsii, all Naga 
Hills {'millsi'}.* Annam: Hue, Ninh-hoa. South China: 
Kiukiang in North Kiangsi, Lower Yangtse. 

Larger than the typical race; occipitonasal length -in adult 
,vith M. 3 fully cut is over 125 mm. Caudal rattling-quills 
of the ta.il, as judged by klossi, more open and more developed; 
spiny covering at rather higher degree of specialization than 
the typical race, so far as ascertainable from material avail
able. Nasals between 51 % and 56% of occipitonasal-Iength 
individually always over half the occipitonasal length. 
Toothrow usually over one-fifth of the o ccipit onasal length. 

* Also recorded from central Manipur (8ee Roonwal, M. L., 1949, 
Trans. 'nation. Tnst. Sci. India, Calcutta, 3 (2), pp. 108-109; and 1950, 
Ree. Indian Mus., Delhi, 47 (1), pp. 58-59.-EDITOR. 

20 
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Subgenus (b) Hystrix Linnaeus 
As here understood, porcupines with highest degree of 

specialization of spiny covering; the caudal rattling-quills 
very large and well open, of maximum development; a long 
crest of hairs present on the head; main quills of the body 
much lengthened, and bearing numerous alternating rings of 
black and white on each one. The nasals may be slightly 
less than half the occipitonasal length, or slightly more, or 
about half that length, as in the Indian species, or very much 
more than half the occipitonasallength, as in the type-species. 

There is only one species of crested porcupine in Asia. It 
differs from the Italian and North African H. cristata Linnaeus 
in its shorter, narrower nasals. The prior name for it seems 
to be H. indica Kerr, 1792, which antedates both leucura 
Sykes, 1831, which has been in current use and hirsutirost1"is 
Brandt, 1835 (which name Russian authors use), and ,vhich 
seems to be the same. 

39. Hystrix indica Kerr 
~rhe Indian Crested Porcupine 

Text-figs. 21, 22 

1792. Hystrix cristata var. indica Kerr, Aninz. Kinycl., :!13. 
(India.) . 

1831. Hystrix leucurus Sykes, Proc. zool. Soc. Lond., 103. (Deccan, 
India.) 

1851. Hystrix zeylonensis Blyth, J. Asiat. Soc. Beng., 20, 17 I. 
(Ceylon.) 

1865. Hystrix rnalabarica ~clater, Proc. zool. Soc. Lond., 353. 
(Cochin, southern India.) 

1911. Hystrix hirsutirostris blanfordi l\liiller, S.B. Ges. nat. Fr. 
Berlin, 121. (Jalk, 3,000 m., Baluchistan.) 

1912. Hystrix cuneiceps Wroughton, J. Bontbay nat. Hist. Soc., 21, 
771. (Nokania, Cutch.) 

Vernacula14 names (from Blanford).-Sayi, Sahi, Sayal, 
Sarsel, etc., Hindi; Sajru, Bengali; Dumsi, Chotia .. dumsi, 
Nepal; Saori, Chaodi, Guzrati; Salendra, Mahr. of the Ghats; 
Sinkor, Sindhi; Sikha,n, Baluch.; Shkunr, Pushtu; Hoigu, 
Gond.; Jekra, Korku; Jiki, Ho .. Kol; Yed, Mul-handi, Can.; 
Yeddu pandi, Tel. ; Mulla,npanni, Tam.-M al.; Hitava, Cingalese. 

Type-locality .-India. 
Range.-Specimens examined froDl NEPAL, no exact local

ity. KUMAON, Horai. PUNJAB, Tochi Valley, Bonnu district; 
Saharunpur, Siwaliks. KASHMIR, Ashkote. BALUCHISTAN, 
Khojdar; SIND, Mir,vaI, Mirpur,. Gambat (Khairpur). RAJ
PUTANA, Sambhar. CUTeH, Nokania. UNITED PROVINCES, 

20B 
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Bijnor. CENTRAL INDIA, Sehore. CENTRAL PROVINCES, Hosh
angabad. PENINSULA: Dharwar. Deccan. Nilgiri Hills. 
Shamba]gamur in Palni Hills. TRAVANCORE, Cochin. CEYLON:: 
St. George, Matugama; Gammadu,va and Mousekande. 

Distribution of species.-From CEYLON northwards to 
NEPAL and KASHMIR, thence ,\\rest,\\rards through BALUCHISTAN 
to Afghanistan, Russian Turkestan (Turkmenia, Semirechyia, 
Kopet-Dag and Kara-Kum regions), Transcaucasia (Talysh), 
Persia, eastern Asia Minor, Syria, Israel, Iraq and the Aden 
district of South Arabia 

The name 'malabarica' ,vas based on a specimen in ,vhich 
the quills are partly red and black (instead of white and 
black). This peculiarity is known to occur individually in 
the East African H. cristata galeata and seems an individual 
colour variation. Blanford placed the name 'zeylonensis ' 
(Blyth, 1851) in synonymy of H. leucura = indica. This 
,vas based on a specimen' sent alive by Mr. Layard' Its 
description suggests that it was not based on H. indica. 

External characters.-The form is robust, heavy and 
terrestrial, the size very large, as indicated above the head 
and body length to 744 mm. in the few skins available 
,vhich bear measurements; Blanford gave head and body up 
to 32 inches. There is a long crest of thin bristles on the 
head, commencing on the forehead and extending to the back 
of the head; these hairs may exceed a foot in length. Shoulders 
and belly covered ,vith coarse bristles. The whole of the 
back covered with long and ,veIl developed quills, which may 
be nearly two feet in length sometimes in this genus, and 
which are frequently shed during life. There is a profuse 
growth of long narro"r quills on the back of the present 
species, which tend to hide the thicker and more powerful 
quills on the back, which are sharp and do the real damage 
should the animal wish to attack and charge backwards at 
an object. These quills may be either ,vhite or black term
inally, but QIl each of them there are several alternating bands 
of black and white. Tail short, usually less than one .. fifth of 
the head and body length. It is covered with several short, 
apparently white quills, mixed ·with the hollow rattling .. quills , 
,vhich in this species are large and well d~veloped. These 
are long and cylindrical and attached to the tail by a thin 
'stalk' When alarmed, the animal rattles and shakes them 
together. Hands and feet broad. The thumb is vestigial, 
the other four fingers robust, ,vith thick claws, the middle 
two longest, the claws covered apparently by bristle hairs. 
The pads, five of ,vhich seem traceable in dried skins, large 
and broad, particularly the one adjacent to the thumb. The 
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hindfoot broad, with probably six pads; fifth toe slightly 
shorter than secolld, ,vhich is slight.ly shorter than the middle 
t~vo; hallux well developed, but a little shorter than the 
fifth toe; toes with cla,vs covered by bristle hairs. According 
to Blanford, there are six mammae. A juvenile specimen 
from Mirwah, Khairpur, Sind, seems to lack the crest, but 
as its quills are hardly properly developed or are only starting 
to resemble those of the adults, perhaps the crest only comes 
,vhen the animal is older. 

Oolour.-Blackish brown on shoulders and belo,v, excepting 
that the tail quills are white, and the maill body quills. are, 
as described above, more or less longitudinally banded 
blackish and 'vhite. There is a ,vhite band on the cheeks 
and throat ,,,hich fornlS a collar. I see no colour differences 
between any of the specimens available, including those 
from Persia, Iraq and Arabia, except that one from Cochin 
(' malabarica' of Scla ter) has some of the tail quills reddish 
alld some of the body quills mixed reddish "\lith black (and 
others white and black as usual). The main quills hl this 
species are most often ,vhite terminall~y. 

External measurements of Hystrix indica.-

Head and Tail Hind-
EaI' body foot 

~I. N okania, Cutch (type of 
, cuneiceps ') 680 88 96 42 

l\Iirpur, Sukkur, Sind 642 93 85 35 
l\Iirwal, Khairpur, Sind 633 140 89 45 
Gambat, Khairpur, Sind 713 142 95 43 
Sehore, Central India 700 100 98 40 

:F. Shambalgamur, Palni Hills 740 210 96 47 
1\£. Khojdar, Baluchistan 720 130 105 42 

36.1.22.11. 1\1 ou sokande, 
Ceylon 744 III 98 47 
('Veight 30 lb. 10 oz.) 

Unmeasured skins have been examined from Sambhar in 
Rajputana, from Cochin and an authentic skin from Nepal 
,vith long crest. The weight is noted as 30 lb. in a specimen 
from Sehore, where it is noted as being 'very common': 
another skin has the weight noted as 19! lb. 

Oranial characte1"s.-Skull largest of Asiatic rodents at 
extreme development. Nasals not much widened for a porcu
pine of this genus, and not very much lengthened; 011 average 
as a rule just under half the occipitonasal length. Eleven 
out of thirty -one skulls measured ha,re the nasals just over· 
half the occipitonasallength; most of t.heso are old specimens. 
The nasals extend back about to lachrymal level, the 
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premaxillae extending back to the same level, and are propor
tionately ,vide 011 the junction with the nasals posteriorly. 
Frontal bones nearly straight on meeting the nasals, broad 
and unconstricted, as a rule appearing not so long as the 
nasals, but longer than the parietals. The interparietal 
appears ~n young skulls to be similar to that of H ltodgsoni, 
but is not traceable in the fully adult skulls, the parietals 
very powerfully ridged, and a long strong sagittal crest 
present in the adult. Occiput upstanding, strong, and power
fully ridged. Paroccipital process large, closely applied to 
the bullae, ,vhich are relatively small and not· peculiar in 
form. Pterygoid fossae very narrow as in H. hodgsoni, a.nd 
situated well behind level of M. 3. 

Palate of medium width, considerably higher than the 
basioccipital region, longer than half the occipitonasallength 
but difficult to measure accurately from the front of the 
incisors. Palatal foramina very small and narrow, far in front 
of toothrows. Infraorbital foramen well open, and zygomatic 
plate narrow and completely below it.; anterior zygoma root 
about over level of middle of toothro,v. Zygolna po,verful, 

TEXT-FIG.21. Hystrix indica Kerr. A, B, dorsal and ventral views of 
t.he skull. ( X 2). 
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the jugal broader in front than behuld, and long, but not 
approaching lachrymal. Mandible with coronoid lo,ver than 
condylar process, but not vestigial; angular portion strongly 
and powerfully distorted outwards, its lower outer side power
fully ridged. 

Dental ckaracters.-Upper incisors usually yellow, fairly 
thick and not grooved, their roots usually forming a slight 
knob on diastema in front of premolars. Pattern of upper 
cheekteeth about as usual in the family, most often with four 
isolated outer islands and one inner fold. The milk premolar 
long retained. ·P. 4 and M. 3 when cut appear to have three 
longitudinal rows of cusps traceable, but the teeth quickly 
become fiat crowned , and with the pattern indicated above. 
One specimen from the Punjab has the usual four upper 
teeth and a small posterior molar about half the size of M. 3 
behind M. 3, suggesting that here, as is often in rodents 
(cf. Dipodidae, Muridae), reduction of teeth has taken place 
from behind, and that possibly the cheektooth formula 
should be written as P. 2/2, M. 2/2 instead of, as more usual, 
P. 1/1, M. 3/3. Lower cheekteeth reversing the pattern of 
the upper series. Lower incisor root e~tends inside the dis
torted angular process nearly to the condyle. 

r ,vould doubt if this species can be divided into raCES on 
cranial characters unless almost every series from each 
locality is given a racial name. Certainly I think most of 
the characters given for' cuneiceps' by Wrought on are indivi
dual. The size for the type of this supposed race is no smaller 
than specimens from Ceylon and Nepal; in fact, it is larger. 
There may, however, be a tendency here for the skull to be 
slightly wider behind in more northern specimens, than 
southern ones, as indicated by Wrought on ; but I believe it is 
individual rather than racial. 

Seven skulls from Ceylon average rather smaller than 
nineteen skulls from various places on the peninsula, north
,vards to Baluchistan and Kashmir. Two skulls from Nepal, 
one of them not fully adult, are smaller still. Perhaps the 
Nepalese indica is racially distinct, but the material seen is 
not very adequate. Ceylon skulls have the nasals over half 
the occipitonasallength, and the percentage of nasals against 
occipitonasallength is slightly longer for Ceylon than for the 
mainland. The two Nepal skulls have shorter nasals on 
average than is usual. The occipitonasal length varies be
tween 127 mm. and 130 mm. for Nepal; 129·5 and 146 mm. 
for Ceylon, but only over 140 mm. in two out of seven speci
mens; and between 133 mm. and 161 mm. for the mainland 
other than Nepal; the smallest of these is an apparently 
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adult specimen froDI Sind (133 mnI.); the next is the type 
of Wroughton's 'cuneiceps' which has the occipitonasal about 
139·6 mm.; others are over 140 mm. and about half of them 
over 150 mm. The largest is a specimen from the United 
Provinces. For the time being I propose to treat all these 
forms as belonging to one race. 

TEXT-FIG. 22. Hystrix indica Kerr. A, lateral view of the skull. B, 
lower jaw of t.he same. ( X 2). 

(}ranial measurements.-As in Table 44, belo,v. 
In this species the condylobasallength mayor may not be 

greater than the o ccipitonas al length, perhaps according to the 
animal's age. I omit the palate measurement as it is too diffi
cult to measure accurately on adult skulls. The occipitonasal 
length of larger skulls must be taken as approximate. 

Dimensions of the species Hystrix indica as indicated by 
British Museum material, including specimens from Persia, 
Iraq and South Arabia.-The occipitonasallength varies be
tween 127 mm. and 161·4 mm. The nasals between 57·3 and 
82·3 mm. The upper toothrow between 28·0 and 36·8 mm. 
but normally not over 35·6 mm. The head and body length 
varies bet"reen 633 and 744 mm. 'fhe tail bet,veen 75 and 
210 rom. The hindfoot bet"\\reen 85 ann 105 mm. 
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TABLE 44.-0ranial measurements of the Indian races oj 
Hystrix indica 

• ca ~ 
01""'"4 a 0 
~ca Q) ~ 

~rJl ~ ~ .~ ce C/l 

g = ca 0 ..... 0 
0 ~ ~ 

H ystrix indica 

circa 

rJl 
~ ca 

C/l ca 
Z 

3.4.12.1 153·0 48·3 36'0 78·8 
Datta Khel, Tochi Valley, Bonnu district, Punjab. This specimen 

has five upper cheekteeth. Old 
10.12.2.40 159·0 
Sehore, Central India 
10.12.2.41 
Sehore, Central India 
12.6.29.125 
Dharwar district 

F. 15.11.1.128 
Gambat, Khairpur, Sind 

1\1. 15.11.1.125 
Mirwah, Khairpur, Sind 

IVI. 19.11.8.33 
Khojdar, Baluchistan 

F. 19.11.8.34 
Khojdar, Baluchistan 
25.12.5.2 
Ashkote, Kashmir 

155·8 
circa 
157·0 

141·1 

133·n 

143·7 

146·0 

146·0 

150·8 

48·5 

50·5 

43·8 

38·5 

40·1 

43'4 

42·9 

44·8 

46'5 M. 26.10.8.68 
Saharunpur, Siwaliks cirCa circa 

34·4 

30·0 

35·2 

30·6 

32·1 

34·3 

35·6 

34·6 

33·9 

76·6 
circa 
75·3 

SO'8 

69·1 

65·7 

69·8 

74·0 

71·7 

77·3 

26.10.8.69 163·0 48·8 34 6 82·3 
Bijnor, United Provinces. Condylobasal about 163·8 mm. 
26.8.10.70 151·0 44·1 32·3 72·2 
Bijnor, United Provinces 
29.10.19.6 
Horia, Kumaon 
31.1.10.10 
Hoshangabad 
65.1.30.10 
Cochin. ('malabarica ') 

150·0 
circa 
148·0 

141·6 

44'1 

46·5 

41·6 

79.11.21.636 140·5 42·7 
Deccan. (Young, P. 4 cutting) 
88.2.5.25 14S'0 
Nilgiri Hills 
88.2.5.24 146·5 
Nilgiri Hills circa 

43'1 

42·5 

1\1. 12.1.9.11 139·6 41·4 
N okania., Cutch. (Type of' cuneiceps ') 

30·6 72·4 

71·6 

32·6 72·1 

65·8 

31·3 70'2 

30·2 75·1 

32·5 72·7 

Other skulls from Sambhar, Rajputana and Shambagamur, Sout,h 
India. 

Ceylon specimens.---. 

M. 20.2.8.14 145·0 39·5 31·7 70·4 
St.. George, Mat,ugama, Ceylon 
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TABLE 44.-Cranial rnoosure'1nenls of the Indian 1'aces of 
Hystrix indica (concld.) 

• t:e ~ £.- S 0 00 ..... as CD ..a -Q..02 ~ te ..... as 
~ 

+J m g s= 0 ~ 
.~ 0 ~ 0 ~ ~ 

Hystrix ind1:ca (concId.) 

1\1. 31.9.11.7 138·0 40·1 30·4 70·9 
Ganunaduwa, Ceylon 

1\[. 36.1.22.11 139·7 37·2 32·0 68·8 
Mousekande, Ceylon 
1937.10.8.5 136·4 38·0 30·S 66'5 
Gammaduwa, Ceylon 
1937.10.8.6 129·5 38·7 28·9 70·7 
Gammaduwa, Ceylon circa 
76.5.30.6 145·0 42'0 32·3 76·8 
Ceylon circa 
88.4.12.5 136·0 38·3 28·0 64·7 

Nepal specimens.-

50Sa 127·0 38·5 30·S 57·3 
Nepal 
47.7.22.8 130·1 38·9 62·7 
Nepal. (Yotmg, ~I. 3 cutting) 

Family III. DIPODIDAE 
Jerboas and Birch-Mice 

DistribuUon.-East Europe, northern Asia, North Africa and 
North America. 

Rather small to very small rodents in which the infra. 
orbital foram~n is very strongly enlarged for muscle trans
mission, the zygomatic plate is narrow and completely belo,v 
the infraorbital foramen, and the lower jaw has the angular 
portion not distorted outwards by a specialized limb' of 
masseter lateralis. The angular portion frequently shows 
signs of inflection, and may be perforated. Dental formula 
I. 1/1, C. 0/0, P. 1/0 or 0/0, M. 3/3 = 18 or 16. When present 
the extra upper premolar is very small as a rule. It is possible 
that the cheektooth formula would be more correctly written 
as P. 2/1 or 1/1, M. 2/2, as there is a specimen of Allactaga 
elater in the British Museum which has an extra tooth at the 
back of the molar series, suggesting that perhaps a hind molar 
was suppressed, as is thought to be the case in the family 
Muridae. The cheekteeth are rooted; the essential pat,tern 
of the upper series, in the Indian subfamilies, is one of two 
longitudinal rows of cusps, as in the Cricetinae, The folds 
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bet\veen the laminae ,vhich bear the cusps are \vide. Some 
genera have the cheekteeth flatcrowned. The fibula is re
duced and fully fused with the tibia. Externally in all genera 
except Sicista, tqe external form is modified for bipedal 
saltatoriallife, with short forelimb, imme~sely elopgated hind
foot and hindlimb, and immensely elongated tail, the general 
result being something like a miniature kangaroo. In the 
more specialized subfamilies the three central metatarsal bones 
fuse to form a c annonb one , a character not known elsewhere 
in the Order Rodentia. In Dipodinae also some of the 
cervical vertebrae tend to become fused. The infraorbital 
foramen has a separate canal for nerve transmission. 
The skull is rather generalized apart from the infraorbital 
foramen structure in the lowest members, as Sicista, but in 
Allactaga and higher jerboas it is very specialized, with the 
zygoma in two sharply contrasted portions, and with very 
\vide frontals; also in some genera, but not those occurring 
in India, the mastoids and bullae are strongly enlarged. In 
progressive species there is reduction present in the digits of 
the hindfoot, so that ultimately three toes only are present 
and in all higher jerboas only three toes reach the ground, 
and the outer toes are more or less functionless. 

The distribution of the family is largely Palaearctic, \vith 
one group occurring in Canada and the United States and 
another extending somewhat into northern and north-eastern 
Africa. 

Twelve genera occur in Asia. The subfamily Dipodinae 
contains two rather distinct branches, one, with large to very 
large bullae, orthodont incisors, smaller ears, three toes onl)r, 
baculum present and anterior vertical portion of the zygoma 
more broadened, containing the genera Jaculus, Dipus, 
Stylodipus, Paradipu8, etc., is western and northern in range 
and although the first named occurs in Persia and the second 
and third in Chinese Turkestan, this branch is not known 
from India; the other, with smaller bullae as a rule, proodont 
incisors, larger ears, five toes usually (though only three are 
functional), no baculum and anterior vertical portion of the 
zygoma less broadened, contains the genus Allactaga and the 
related genera PygelJ"etmus and Alactagulus. One species of 
Allactaga reaches Indian territory in Baluchistan. The sub
family Eachoreutinae, ,vhile agreeing with the Dipodinae in 
having the three central metatarsal bones fused to form a 
cannonbone, differs in various details such as having the 
jugal not in two sharply contrasted portions, the cheekt~eth 
with unusually high cusps, the frontals narrowed and the ear 
enormously enlarged; there is a single genus Euchoreutes 
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,vhich occurs in Chinese Turkestan and inner Mongolia. 
One genus of the subfamily Cardiocraniinae (Salpingotus) is 
believed to occur in Afghanistan; the other species are chiefly 
Mongolian. This subfamily has the metatarsals unfused, 
though in many other characters there is specialization 
present to,vards the higher type of jerboa, as in the enormous 
mastoids and bullae, and the jugal which is in the two con
trasted portions. The subfamily Zapodinae is mostly Nearctic 
in distribution, but there is a genus, Eozapus, in the states of 
Kansu and Szechuan in China. The metatarsals are unfused, 
the bullae are small and uninflated, the zy~oma is simple. 
The external characters are modified towards saltatoriallife. 
The closely related subfamily Sicistinae contains a single 
genus, which occurs in Kashmir in North India, which differs 
in not being adapted for saltatoriallife but in which the form is 
essentially like a small long-tailed mouse, as ,veIl as in some 
details of the cheekteeth. 

Special works of reference on this family to be recommended 
are: 

Vinogradov, 1925, Proc. zool. Soc. Lond., 577 Structure 
of external genitalia of Zapodidae and Dipodidae. 

Vinogradov, 1930, Bull. A cad. Sci. Leni'!tgrad, 331. 
Cranial characters of genera of Family Dipodidae. 

Vinogradov, 1937, /nst. zool. Acad. Sci. de l'URSS, Ser.l(1, 
3, No.4. Family Dipodidae (a monograph of the 
family, ,vith figures of cranial, dental, skeletal and 
reproductive characters of all principal species, and 
distribution maps; Russian with English resume). 

Lyon, 1901, Proc. U.S. nat. Mus., 7, 23, 659. Comparison 
of the osteology of jerboas and jumping-mice. 

Pocock, 1922, PfOC. zool. Soc. Lond., 659. External 
characters of Ecarturu8 and other jerboas, compared 
,vith Zapus and Pedetes. 

Key to the 8ubfamilies.-See pp. 5-8, supra. 

Su bfamily (a) SICISTIN AE 

Generalized Dipodides with the three central metatarsals 
not fused to form a cannonbone, the bullae not particularly 
inflated, the zygoma simple, the frontals constricted and the 
form of the skull essentially Murine except as regards the 
infraorbital foramen; 4/3 cheekteeth, which are biserially 
cuspidate, and the external form not modified· for bipedal 
saltatorial life. Size very small, among the smallest of 
Asia.tic rodents. There is only one genus. 
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G-enus 14. Sicista Gray 
1827. Sici8ta Gray, Griffith'8 Ouvier Ani1n. Kingd., S, 228. 
1840. S1ninthu8 Nordmann in Demidoff, Voy. RU8.~ie, 3, 49. 

(S1ninthu8 loriger Nathusius.) 

Type-species.-Mus subtilis Pallas from western Siberia. 
Range.-Europe and Asia; from Norway, Denmark, North 

Germany, Czechoslovakia, Rumania, Bulgaria, northern and 
southern Russia, Russian Turkestan and southern Siberia 
east,vards to the island of Sakhalin and the Ussuri district, 
Chinese Turkestan, Szechuan and Kansu in China, and 
KASHMIR in northern India. 

'Illere are three species (or groups of species) in this genus, 
which may be roughly classified as follows: S1·cista subtil'is, 
Pallas, the type and first name in the ,genus, has a dark stripe 
running do,vn the back, the tail proportionately shorter than 
is usual in the genus (in B.M. specimens averaging about 
118% of head and body), and the foot usually less than one
quarter of the head and body length. Sicista betulina, Pallas, 
is like the last but has a proportionately longer tail and the 
hindfoot is usually over a quarter of the head and body length. 
S'icista concolor is much like be~ulina, but has no dark stripe 
on the back. Only the last named occurs in India. It was 
not dealt with by Blanford because in his day it was not 
known from Indian territory. 

40. Sicista concolor (Buchner) 
1892. SlI~inthu8 concolor BUchner, Mel. Bioi. Acad. St. Pete1·sb., 13, 

267; B'ull. Acad. 11np. Sci. St~ Petersb., 3, 107. 

Type-locality.-From the' mountains of Sining in Kansu, 
China. 

There are four named forms of Sicista in extreme ,vestern 
or western China, and in Kashmir. Their precise status is 
not at the present day clearly known and whether they are 
even distinguishable from each other is not l{nown. These 
forms are, in order of nalning :-

Sicista COncolOl' conwlor, Biichner, 1892, as above. 
Sic'ista concolor leathemi, Thomas, 1893, Ann. Mag. nat. 

Hist., 11, 184, from the Krishnye Valle~r, Wardwan, 
J(ashmir. 

Sic'ista concolor flavus, Tcue, 1894, P'l'oc. U.S. nat. Mus., 
17, 341, from Kashmir. 

S1·c'ista concolor tianschanica, Salensky, 1903, Ann. Mus. 
A'1t. Petej'sb., 8,17, from the Tian-Shap Mountains. 
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I have never seen S. c. jlaVUB, but we have a few specimens 
of the other races. S. c.leathemi is, in any case, the first name 
for a S·icista frOlll Kashmir, if it can be proved distinct from 
8. conrolor. 

We have only two specimens of S. c. concolor available for 
comparison, and unfortunately neither is adult. The tail 
proportions of leathemi available to me are shorter than in 
our (sub-adult) concolor specimens, but longer than in the 
measurements given for concolor by Glover Allen, for the type 
specimen. The only two skulls present for leathemi do, ho,v
ever, show one character, which mayor may ll0t be constant, 
that distinguishes them from concolor and tianschanica, namely 
t.hat the palate is proportionately shortEr in leathemi. In 
the present state of our knowledge on these very rare Central 
Asian forms, that is about all that can be said. 

S":cista concolor may be defined specifically, as ,vith no dark 
mid-dorsal stripe on the back, and with a long hindfoot, 
usually over a quarter of head and body length, and a long 
tail, on average over 140% of head and body. The distribu
tion of the species is Russian and Chinese Tianshan, and north 
to the Siberian Altai, Kansu and Szechuan in China, and 
Kashmir. ,There is a related form in the Ussuri region of 
East Siberia and Sakhalin, and, I believe, another in the 
Caucasus. 

External charactel's.-The external form in Sicista concolor 
is essentially like a small unicolorous mouse, with a very long 
tail, ,\"hich in the Kashmir race averages over 160% of the 
head and body, and with a rather long, narrow hindfoot, 
,vhich is more than a quarter of ·the head and body length, 
but less than one-third of -that length (in other Asiatic 
Dipodidae available to me, the skins of which bear measure
ments, the hindfoot is over one-third of head and body length, 
and very often over half that length). The ear is large, over 
one-fifth of head and body length. The fur of the body is 
thick and soft. The claws are not enlarged, and the digits 
of the hand are not peculiar in proportions; as is usual in the 
Order the pollex is clawless and rudimentary. The hindfoot 
is narrow, with the three centre toes subequal and longest; 
fifth toe reaching about half-way up the fourth; hallux 
reaching only about to base of first toe, and clawed. Tail· 
very long, not well haired, the scales visible, but with a 
certain gro,vth of short hairs through its leng~h, and tending 
to be very finely pencilled at end. 

Co"lou.,·.-The back is dull greyish brown more or less 
throughout, slightly paler on the sides, definitely so on the 
belly, ,,"hich is lightish grey, ,vith suggestion of a white line 
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on the throat behind ,vhich the belly is at its darkest. Tail 
clearly to obscurely bicolor~ in the four skins .available to me, 
nearly white below, ~arker above .. Feet ll~hte~ than ~he 
back but possibly tending to be less lIght than In ttanschantca. 

External measurements.-
Head and Tail Hind- Ear 

body foot 

1\'1. Rupal, Astor 67 109 18! 14! 
F. Rupal, Astor 67 117 19 14 
lV1. Kaghan Valley, N.W.F.P. 66 110 ? 14 

Another juvenile skin from Malangan, Kagnarg l\Iountains, Kashmir, 
11,000 ft. 

The last skin was identified as tianschanica, which, judging 
by the scanty material available to me, is barely distinguish
able externally from leathemi. The Kaghan Valley skin is 
essentially like the other specimens of leathemi. 

Cranial characters.-Size extremely small, occipitonasal 
length about 20 mm. The skull has a rather pointed rostrum, 
,vith the nasals extending back about to level of lachrymals. 
Frontals moderately constricted, the constriction placed 
considerably behind the lachrymals. Parietals about as long 
as frontals, their anterior borders not straight but together 
nearly forming the base of an '0' Interparietal well devel
oped. No ridges _ on the frontals, or these very weak. 
Occipital region not particularly strong, and without peculia
rity. Bullae quite prominent and well developed, but not 
particularly enlarged compared ,vith higher members of the 
family; roughly 17% or 18% of occipitonasal length; palate 
rather wide, short, less than half occipitonasal length in all 
forms available to me for the species, and shortest of all in 
this race; a spinous process present at the back of the palate in 
one unbroken skull; palatal foramina long, in the neighbour
hood of 20% of occipitonasal length, which is uncommon 
among Asiatic rodents. Infraorbital foramen very large, 
wider below than above, with separate canal for nerve trans
mission next to the premaxillae. Nasals slanting somewhat 
over the incisors anteriorly. Jugal very long, broader in 
front than behind, and slanting gradually towards the lachry
mal, with ,vhich it is not in contact. Mandible with well 
developed coronoid process, the angular part apparently not 
perforated, the ja,v \vithout peculiarity. 

Dental cha1'acte1·s.-Upper incisors yellow, orthodont, 
narro\v, and ungrooved. Front upper prelnolar very small, 
though ,vith some cusping apparent. M. 3 reduced, only about 
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half the size of M. 2, M. 1 and M. 2 about equal in size. 
M. 1 and M. 2 have four main cusps, the outer ones tending to 
be slightly ,vider than the inner ones, these cusps situated 
roughly at the corners of the teeth, the folds bet,veen them 
rather wide. Traces of subsidiary ridges present in front of 
the anteroexternal cusp and between the two main external 
cusps. M. 3 reduced, with elements rather indistinct. Three 
lo,ver teeth, M. 3 Jittle reduced, not much smaller then M. 2. 
The lower molars are biserially cuspidate, as in the upper 
cheekteeth, but the folds separating the cusps appear as a 
rather more important element in the teeth, and the sub
sidiary ridges appear on the inner side; there is a subsidiary 
ridge behind the main posterointernal cusp as ,veIl as in front 
of it, in M. 1 and M. 2. 

Cranial measurements.-
I = ~ (/l 0 .8 0 ..... 
~ ..... ~ = .o-c ce cD 

~ 
~ ..c: .+J .Sot Ul -f.J ce .+oJ ~ <:,)ce ce ..... 0 ..... '3 0 

<:,) = ~ 0 0 
~ 0 ~ ~ E-4 

:F. 94.10.2.1 20·1 8·8 4·4 3·4 2·9 3·8 
Kagnarg l\Iountains, Kashmir 

1\1. 93.4.15.1 20·3 8·9 4·1 ? 3·1 4·1 
Krishnye Valley, Wardwan, type 

Other skulls, not fully measurable, from Rupal, Astor, 
Kaghan Valley, NW Frontier, and Astor Valley. 

Dimensions of the species Sicista concolor, as indicated by 
material at~ailable in the British Museum.-The occipitonasal 
length varies bet,veen 18 mm. and 21 mm. in adult skulls, 
the upper toothrow between 2·8 and 3·1 mm. The head and 
body varies between 50 mm. and 71 mm., the tail 98-117 mm., 
the hindfoot 17-19 mm. The tail averages over 140% of 
head and body length in all races available to me, the hind
foot is over a quarter of head and body length in all specimens 
seen. 

(i) Sicista concolor leathemi (Thomas) 
The Kashmir Birch-Mouse 

1893. Smintht(s leathenti Thoma·s, Ann. Mag. nat. Hist., 11, 184. 

Type-locality.-Krishnye Valley, Wardwan, Kashmir. 
Range.-Specimens examined from KASHMIR: The type

locality; RupaI, Astor; Kagnarg Mountains (Malangan); 
Kaghan Valley. 
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Like S. c. concolor but, as far as the material available 
shows, with a proportionately shorter palate. Tail usually 
about 110 rom. longer than in adult concolor. 

(ii) Sicista concolor flavus (True) 
1894. S,ninthu8 jlavu8 True, Proc. U.S. nat. MU8., 17, 341. 

Type-locality.-Central Kashmir, 11,000 ft. 
I have never seen this form. The description below i~ 

abridged from that of True. I have made this form a .race 
because it seems probable that the four Central Asiatic forms 
of Sicista are not likely to be more than racially distinct from 
each other. 

The type measured, head and body 69·8 mm. Tail 107·9 mm. 
'From S. concolo1", Biichner, the present species differs in 
the buffy colour of the sides of the body and head, the white 
undersurfaces, the brownish forefeet, the white claws and 
the coloration. The upper premolar and last molar are in 
line with the other molars and the last molar is also elongated. 
The nasals are longer. From the species described by 
Mr. Thomas under the name of S. leathemi, the present species 
appears to differ in the yellowish rather than rufous coloration 
of the body, the brown colour of the back of the forefeet and 
the uniform brown colour of the extremity of the tail on both 
upper and undersurfaces.-The tail is approximately the 
same lengtll in S. flavus and S. concolol· or about one-half 
longer than the head and body. This proportion is exceeded 
in S. leathemi which has the tail one and four-fifth times the 
length of the head and body.' 

Subfamily (by DIPODINAE 

Specialized Dipodidae, with the three central lnetatarsals 
fused to form a c annonb one , the jugal in two portions, a 
horizontal and a vertical, these portions forming a sharp 
angle ,vith each other, widened skull, with wide frontals and 
large lachrymal, bullae often much inflated (but not so in 
the Indian genus); externally highly modified for bipedal 
saltatorial life, ,vith very elongated tail, very elongated hind
foot ,vhich has three functional toes or three toes only, hind
limb much longer than forelimb, and tendency for the cheek
teeth to be more flat crowned than in the last group dealt 
with. 

Distributlon.-North Africa, Russia and northern Asia. 
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The metatarsal bones of the Indian species (Allactaga 
elater) , compared with Sicista and with most of the other 
leading genera of Dipodidae, are ,veIl figured by Vinogradov, 
1937. 

As indicated above, there are two rather well-defined 
branches of this subfamily, of which only one occurs in India, 
the Allactaga group (subfamily Allactaginae of Vinogradov). 
Its main characters are: incisors proodont; bullae usually 
comparatively small; ears relatively large; three functional, 
t,vo functionless toes; and the baculum absent (Vinogradov). 
The infraorbital foramen is very widely open and the vertical 
branch of the zygoma is not greatly broadened. The palatal 
foramina are elongated, proportionately longer than in the 
Dipus-Jaculus group of genera. 

One genus only occurs in India, only in Baluchistan so far 
as at present known. 

Genus 15. Allactaga Ouvier 

1836. Allactaga F. Cuvier, Proc. zool. Soc. Lond., 141. 

Type-species.-Mus jaculus Pallas = Dipus sibiricus major 
Kerr (see G. Allen, 1940, p. 1067). 

Range.-Eastern Europe and Asia; from southern Russia 
across Russian Turkestan eastwards to the Altai and 
Trans baikalia, and across northern China from Sinkiang to 
Mongolia, Kansu, Shansi, Chihli, etc. From Egypt, Syria, 
Asia Minor, Iraq, Persia and Afghanistan eastwards to 
BALUCHISTAN in North-West India. 

There are about nine species of this genus known, one of 
which, Allactaga elater, occurs in India. The species may be 
roughly divided into groups as follows: sibirica group, A. 
sibirica, Turkestan eastwards to Mongolia, in which M. 3 is 
very small, scarcely larger than P. 4, and the size of the 
animal is moderate, hindfoot 66-88 mm.; major group, A. 
major and allies, South Russia, Turkestan, and the Altai 
Steppe, M. 3 considerably larger than P. 4, size large, hind
foot over 70 mm., often over 80 mm.; and the elater group, 
A. elater and related species, Caucasus and Turkestan east
,vards to Mongolia, Asia Minor eastwards to Baluchistan, like 
the last group in dental proportions, but smaller, hindfoot 
not over 70 mm. About six species are referable to the 
elater group. Only A. elater occurs in India. 

2I 
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41. Allactaga elater (Lichstenstein) 
1825. Dipus elate1· Lichstenstein, Abh. k. Akad. Wiss. Berlin, 155. 

Vernacular name.-Khani, in.Afghanistan (Blanford). 
Type-locality.-Eastern Kazakstan. 
Range.-North Caucasus and Transcaucasia; Russian 

Turkestan, where it is common, east to Saissan; Zungaria; 
Asia Minor, Persia, Afghanistan and Baluchistan. 

Smallest species of the genus. Occipitonasal length not 
exceeding 28·3 mm. Upper toothrow not over 5·5 mm. 
Hindfoot 55 mm. at highest. 

External characters.-The form is like that of a miniature 
kangaroo, with the forelimb much shorter than the immensely 
elongated hindlimb, and with the tail very strongly elongated, 
often over half as long again as head and body, and averaging 
in measured skins available to me 148% of head and body. 
The hindfoot is over half the head and body length. The ear, 
as is usual in Allactaga, is very large, being pver one-third 
of head and body length. The tail is heavily tufted ter
minally; the colour of the tuft is strikingly contrasted black 
and white. The .claws of the four main fingers are well 
developed, ag is usual in jerboas, and the thumb, though 
clawless, is less reduced than is often the case in rodents. 
The hindfoot is very long and very narrow, an adaptation to 
saltatoriallife. It has only three toes reaching the ground. 
The centre one of these is longest, and each toe bears a large 
blunt pad underneath the claw, which ~s as long as or longer 
than the claw. On each side of the hindfoot there is a short 
though clawed more or less functionless digit; these digits 
do not reach the ground, and do not reach nor approach 
the bases of the 2nd and 4th toes. The tail is hairy through
out, but except at its end the hairs are very short, though 
they hide the scales. For about one-third of its length at the 
end the tail bears a tuft of long hairs, which are first white, 
then black on each side, and then white terminally. 

Oolour.-The back is more or less sand coloured, as is 
usual in jerboas, light brown or fawn sometimes flecked 
with black. The belly and throat are white. There is a 
white band on the outside of each thigh. Taillight bro,Vll 
except the tuft. Feet usually whitish or white above. 

Exte10nal measurements of Indian specimens of Allactaga 
elater indica.-

Head and Tail Hind- Ear 
body foot 

F. Sourab, Baluchistan 90 158 52 36 
8 mammae 

2IB 
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There are various old and badly made skins, which do not 
bear measurements, in the British Museum from Afghanistan 
or India for this race, and nine skins recently collected in 
Afghanistan by Mr. J. L. Chaworth-Musters. There is also 
an unmeasured skin from Khorassan in Persia. 

Cranial characters.-The skull has broad nasals but a rather 
short rostrum owing to the fact that the upper incisors are 
much thrown forward. The lachrymals are large, the frontals 
very wide, but narrower immediately behind the lachrymals 
than further back on the skull; behind the lachrymals they 
are evenly divergent backwards, and are unridged. The 
parietals are somewhat broader than the frontals, and their 
anterior border, where they meet the frontals, is almost entirely 
straight. The interparietal is present, but rather narrow 
from before backwards. The occipital region of the skull is 
rather weak. The bullae are of moderate size, not much 
inflated, averaging in this race roughly 21 % of the occipito
nasal length, which is much smaller than in some Dipodidae 
(for instance, Jaculus) , which may have the bullae over one
third of the occipitonasal length. The pterygoid fossae, are 
much deeper than in Sicista. The palate is long (and is 
difficult to measure accurately, owing to the angle of the 
incisors); it extends well behind the toothrows and has a 
spinous process present behind as a rule. There is usually a 
pair of short foramina between the toothrows. The front 
palatal foramina are very long, usually in this genus over 
one-fifth of the occipitonasallength. The infraorbital foramen 
is very widely open, with a separate canal for nerve trans
mission on its lower inner side. The zygomatic plate slants 
forward and its front edge is well in front of the level of the 
lachrymal. The jugal is very long, extending up to the 
lachrymal; it is, as already indicated, in two sharply con
trasted portions, which almost form a right angle with each 
other. The zygoma is quite strong. Mandible weak; there 
is a large perforation of foramen in the angular portion, the 
coronoid is low, and just below the condylar process the lower 
incisor root forms 'a prominent and conspicuous knob on the 
outer side of the jaw. 

Dental characters.-Upper incisors white, ungrooved, and 
strongly thrown forward (proodont). Upper cheekteeth 
relatively complex in pattern; P. 4 excessively small; M. 3 
also small and reduced, but much larger than P. 4. M. 1 
and M. 2 of nearly equal size; these teeth become nearly flat .. 
crowned; each has a well marked inner re-entrant fold, and 
three outer re .. entrant folds, the middle one much the smallest, 
but retained; probably the pattern is derivable from a type 
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TEXT-FIG. 23. Allactaga elater indica Gray. A, B, C, dorsa], ventral 
and lateral views of the s,kull. D, lower jaw of the same. (x 7). 

of tooth which had two strong inner cusps and three outer 
cusps with a subsidiary ridge entering into the pattern be
tween the second and third outer cusps, and perhaps traces of 
a subsidiary ridge behind the main posteroexternal cusp. In 
old age, the folds isolate and the pattern becomes obliterated. 
Lower cheekteeth three, M. 3 not much smaller than M. I 
and M. 2. There appear to be originally two outer, three 
inner folds in M. 1 and M. 2, with an extra one in front of 
M. I ; M. 3 has one outer, one or two inner folds. The pattern 
changes considerably during life. 
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Cranial measurements.-I have only one skull from India 
for this species. Other skulls, which agree fairly well with 
this one, have been examined from Tehran in Persia, and 
from Ghazni and Simkoh in Mghanistan. 
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0 .S 0 en 
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Allactaga elater indica 

F. 19.11.8.55 26·4 5·2 5·6 5·3 9·3 
Sourab, Baluchistan 

Dimensions of the species Allactaga elater, as indicated by 
the British Museum material available.-The occipitonasal 
length varies between 25·1 and 28·3 mm. The upper 
toothro,v varies between 4·3 and 5·5 mm. The head and 
body length varies bet,veen 86 mm. and 125 mm. (usually. 
not as muc.h as 125 mm.). The tail between 128 and 177 
mm. The hindfoot between 48 and 55 mm. The hind
foot averages over half head and body length in all races 
available to me, and the tail is most often on average over 
150% of the head and body, both proportions being unusually 
long for a rodent, but not out of the ordinary for a member 
of the present subfamily. 

The Indian race is the second name in the species, appa
rently. 

(i) Allactaga elater indica Gray 

The Smaller Afghan Jerboa 

Text-fig. 23 

1842. Allactaga indica Gray, Ann. Mag. nat. Hist., 10, 262. 
1863. Allactaga bactriana Blyth, Cat. Mamm., 110: 

Type-locality.-Simkoh Hills, Mghanistan. 
Range.-Specimens examined from BALUCHISTAN, Sourab. 

Also from AFGHANISTAN: Kandahar, Ghazni and Simkoh. 
PERSIA, from Tehran, and Kain district, Khorassan. 

It is much like A. elater elater, the northern race, but the 
frontals average proportionately narrower in width, and the 
palatal length averages somewhat greater, perhaps indicating 
that the incisors are slightly more proodont. More important 
is the fact that the upper toothrow tends to be slightly longer; 
all skulls available to me for indica have the upper toothrow 
over 5 mm. in length, whereas our elater skulls from Djarkent 
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and another Turkestan locality have the upper toothrow less 
than 5 mm. 

Wrought on (1919) was erroneous in referring this form to 
the genus Alactagulu8, .which is quite distinct from Allactaga, 
having simpler cheekteeth (the upper main teeth with only 
two external folds) and lacking the small anterior premolar. 

Another species of this genus whi~h occurs very close to 
British Indian territory, and which might be discovered to 
occur in India, is 

Allactaga notsoni 

1920. Allactaga hotsoni Thomas, J. Bombay nat. Hist. Soc., 26, 
4, 936 (from Kant, Sib, Persian Baluchistan). 

It has much larger bullae than is usual in the genus, which 
are over one-quarter of the occipitonasallength. Apart from 
that it is not very remote from A. elater. The occipitonasal 
length of the type, which is, I believe, the only specimen 
known, is about 29·5 mm., and the hindfoot length is about 
5Smm. 

Yet another species, Allactaga williamsi, which is a larger 
animal than A. elater (hindfoot over 60 mm., toothrow over 
6 mm.) is now known to occur in Afghanistan. 

Family IV. MUSCARDINIDAE 

Dormice 

Distribution.-Mrica, Europe, and Asia except Malay region 
and Islands. 

Small rodents in which the infraorbital foramen is open 
for muscle transmission, though not very widely so; the. zygo
matic plate is, in Asiatic subfamilies, tilted upwards to a 
greater or lesser degree beside the infraorbital foramen; and 
the lower jaw is with the angular portion not distorted out
wards by the masseter muscle. The angular portion often 
shows signs of inflection and sometimes is perforated, as in 
some Dipodidae. Dental formula I. 1/1, C. 0/0, P. 1/1 or 
0/0, M. 3/3 = 20 or 16. (Here as in other Muroid rodents 
it is, of course, possible that the molars are 2/2 and the pre
molars 2/2 or 1/1 and that reduction has taken place from 
behind by the suppression of the hind molars). The pattern 
of the cheekteeth is distinctive when the family is compared 
with the Muridae; they are rooted and brachyodont, with a 
series of ridges extending across the surface of the crowns; 
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either cuspidate, in primitive genera like Dryomys, or flat
orowned in more progressive genera like Platacanthomys. 
The pattern of cuspidate, primitive, genera is somewhat 
reminiscent of that of the squirrels. The jugal bone is long. 
Usually th~ caecum is absent in this subfamily, but this is 
not the case in the genus Typhlomys. The skull is often some
what generalized, ,vith the frontals well constricted, though 
this is not the case in Platacanthomys. Except in the Plata
canthomyinae, the bullae are strongly inflated, sometimes 
extremely so. The tail is usually fully haired and usually 
shorter than the head and body (Typklomys excepted). In all 
Asiatic genera available to me the palate is rather strikingly 
shortened. The typical subfamily is quite easily distinguish .. 
able from the Muridae by a combination of the various 
characters indicated, but the Platacanthomyinae are an 
intermediate or annectant group. The fibula is fully fused 
with the tibia and there are five toes to the hindfoot. Nearly 
all members of this family are semi-arboreal or arboreal in 
habit. It is certain that there are at least two subfamilies in 
Asia belon:ging to this family (unless the Platacanthomyinae 
are given family rank); there is another in Tropical Mrica. 

The subfamily Platacanthomyinae is· wholly Indo-Malayan 
in distribution, where it is confined to the mainland. There 
are two genera, Platacanthomys, which is Indian, and 
Typhlomys, a much smaller, longer-tailed genus with more 
poorly haired tail, fur not spiny, skull weakly or not ridged 
and possessing a caecum (according to Oldfield Thomas), all 
of which characters distinguish it well from Platacanthomys. 
It has not yet been taken in India, but occurs fairly close to 
Indian territory at Chapa in North Tonkin. It was originally 
described from Fukien in South-East China. 

The Mus~ardininae is a Palaearctic group of rodents. 
Only one genus reaches Indian territory and only in the 
North .. West Frontier. Five genera are available to me and 
there is one more which is not represented in .the British 
Museum, from Russian Turkestan. Four of the widely distri
buted genera occur in Continental Europe and all of them 
reach some part of Asia; Muscardinus (Asiatic Turkey) and 
Glis (Turkey, Persia, Kopetdag Mountains) have the cheek
teeth flatcrowned, differing from Eliomys (Sinai, Syria) and 
Dryomys, ,vhich ranges through much of southern and 
eastern Russian Turkestan east to Zungaria, and from 
Turkey through Persia and Mghanistan to the North-West 
Frontier; both these genera have cuspidate molars. The 
other genus which I have examined is Glir1:t~us, from Japan, 
which has smaller bullae than its allies. 
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A good account of the characters of the four well-known 
genera which occur in Europe is given by Miller (1912). 

Key to the subfamilies.-See pp. 5-8, supra. 

Subfamily (a) MUSCARDININAE 

Typical Dormice, with very large bullae, and the zygomatic 
plate tilted upwards; cheekteeth 4/4. Usually the palate is 
more ossified than in Platacanthomyinae. Caecum absent, 
so far as known. Only one genus reaches Indian territory. 

Genus 16. Dryomys Thomas 
1906. Dryomys Thomas, Proc. zool. Soc. Lond., 1905, 2, 348 (as a 

subgenus of Eliomys). . 
1907. Dyromys Thomas, Ann. Mag. nat. Hist., 20, 406. To 

replace Dryomys, under the impression that it was pre
occupied. (See Simpson, 1945, Bull. Amer. Mus. nat. 
Hist., 85, 92, footnote.) 

Type-species.-Mus nitedula Pallas. 
Distribution.-From Switzerland, North Italy, and Czecho-

. slovakia eastwards through the Balkan States to Greece, 
central and southern Russia, southern and eastern parts of 
Russian Turkestan, Asia Minor, Persia, Mghanistan, eastwards 
to Zungaria and NORTH-WEST FRONTIER in Indian Territory. 

Dryomys was not dealt with by Blanford because in his day 
it was not known to occur in India. 

This genus has almost universally been called 'Dyromys' 
by authors until Simpson's recent paper on the classification 
of Mammals (1945). I quote his remarks, page 92, 'Thomas 
proposed Dyromys on grounds of preoccupation of the prior 
name by Dryomys Philippi, 1900, but on his own showing 
and by any possible reasonable interpretation, there is' no 
such genus or name as Dryomys Philippi, 1900. The reference 
in Philippi is to Drymomys Tschudi (itself invalid), for 
which 'Dryomys' Philippi is an obvious and unmistakable 
misprint with no standing under any rules or usages of 
nomenclature. Dryomys Thomas, 1906, is therefore valid' 

The genus was proposed as a subgenus of Eliomys and 
strictly it is not more than that. It merely differs from 
Eliomys in that the tail is more uniformly haired, and the 
premolars are less clearly cuspidate. The size is smaller than 
in the two species of Eliomys, and the skull is less ridged, 
perhaps, and the shape of the parietals differs in front. It 
is, undoubtedly, very closely allied to Eliomys, and is less 
well marked than any other genus of rodent in Asia which I 
have adopted. There is only one species. 
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42. Dryomys nitedula (Pallas) 
Text-fig. 24 

1779. Mus nitedula Pallas, Nov. Spec. Quad. Olir. Ord., 88. 

Type-locality.-The region of the Lo,ver Volga, Russia. 
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The characters of this species will be outlined below, when 
dealing with the Indian race. Its generic characters, com
pared with Eliomys, are indicated above; from most other 
genera it differs, like Eliomys, in having the molars basin
shaped, weakly ridged, and not flatcrowned; the toothrow 
is proportionately shorter than in Glis and Muscardinus; the 
dental differences of these four genera are well figured by 
Terzi in Ellerman (1940), or Miller (1912). From Glirulus, the 
four genera under discussion are all distinguished by propor
tionately larger, less flattened bullae. In Dryomys the 
angular portion of the mandible is perforated (as it is in 
Muscardinus and Eliomys but not in the other genera of this 
subfamily, as far as available to me). 

The range of the species is the same as for the genus. 
External characters.-The ear is prominent, though less than 

one-fifth of the head and body length, and seems fairly con
stantly longer in the Asiatic race picta than in the typical 
race fro:n Europe. The size is relatively small and the fur 
is soft.. The tail is evenly distichous throughout its length, 
and is most often rather shorter than the head and body, 
usually bet,veen 80 and 90% of the head and body in this 
race. Hand ,vith four functional digits, their proportions 
and claws not peculiar. Foot with apparently six plantar 
pads; the hallux bears a claw, but is shorter than the other' 
four toes, the fifth of which is nearly as long as the central 
three. The foot somewhat broad, and suggesting an arboreal 
type. There are 8 mammae according to Miller (1912). 

Colour.-The back is, in the two Indian skins, rather 
yellowish brown, ,vith the tail more grey, edged and ter
minated by white hairs. The belly is lighter than the back, 
whitish grey. The throat and cheeks are white. There is a 
clear black line extending from the ear round the eye to 
the nose. 

External measurements.-
Head and Tail 

body 
M. 7.6.8.4 100 801 

Kurram Valley, North-West Frontier 

Hind
foot 
19 

Ear 

16 

There is one other skin from this locality, and others from 
Paghman in Afghanistan and from Persia. 
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Cranial characters.-The skull has quite a long rostrum, 
and long rather narrow nasals. The frontals are strongly 
constricted, this constriction being placed at a point consider
ably behind the lachrymal level. Parietals nearly straight 
where they meet the frontals, then sloping forwards rather 

.abruptly each side, but in general much less sharply so, and 

TEXT-FIG. 24. Dryomys nitedula (Pallas). A, B, 0, dorsal, ventral 
and lateral views of the skull. D, . lower jaw of the same. 
(x 3t). (After Ellerman, 1940, p. 617.) 
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much less nearly V-shaped or U-shaped in front than in 
Eliomys quercinus~ Interparietal well developed, occipital 
region rather weak and unridged. Bullae enlarged, over one
quarter of occipitonasallength on average in all forms avail
able to me, the mastoids however 'not showing much in 
superior aspect of skull. Palate wide, and very short 
(averaging at highest 42% of occipitonasal length in races 
examined, which ~s near the shortest percentage noted for 
Indian Rodents). At its hinder border there is a small pair 
of foramina. Pterygoid fossae shallow. Palatal foramina 
short, usually about 13% or less of occipitonasal length, 
rather far in front of toothrows. Infraorbital foramen small, 
its outer border rather weak and curved, and it is scarcely 
narrower below than above; zygomatic plate tilted up beside 
it, but not very strong; jugal long, though not joining lachry
mal. Mandible with coronoid quite well developed, the 
angular portion weak, somewhat inflected, and with a large 
foramen near its lower border. 

Dental characters.-Upper incisors narrow, yellow, and un
grooved. Upper premolar small, not well cuspidate, though 
apparently there are two main outer cusps. The three molars 
each with one long main inner cusp (reminiscent of those of 
Sciuridae, in which probably there were originally three inner 
cusps which became fused together), and two main outer 
cusps, which are quite high; and three ridges between the 
anterior and posterior margins of each tooth; originally there 
are four depressions, one behind the anterior margin of the 
tooth, and one behind each of the three ridges. Crowns .con
cave when cut. M. 3 smaller than M. 2. The pattern not 
very clear in the adult. Lower premolar considerably smaller 
than the other three teeth; there are apparently four main 
ridges across each tooth originally, and three reduced ridges 
traceable between them; two inner and three outer cusps 
traceable on main lower teeth originally. The pattern be
comes indistinct with wear. 

Oranial measurements.-The occipitonasal length is in this 
genus longer than the condylobasallength. I have only one 
Indian skull for this genus, but other specimens for the Indian 
race have been examined from Tehran in Persia and Paghman 
in Afghanistan. . = ~ CIl 0 d 0 ...... 
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M. 7.6.8.4 28·3 11·2 3·1 8·4 3·7 3·7 
Kurram Valley, North-West Frontier 



332 ELLERMAN: FAUNA OF INDIA: MAMMALIA 

Dimensions of the species Dryomys nitedula, as indicated 
by the British Museum material, including about eight named 
subspecies from various parts of Europe and Asia.--.The 
occipitonasallength varies between 25·4 mm. and 29·6 mm. 
in adult skulls. The upper toothrow between 3·7 and 4 
mm. The head and body length varies between 71 and 115 
mm., the tail between 57 mm. (possibly imperfect) and 94 
mm., the hindfoot between 18 and 23 mm. The tail is shorter 
than ~he head and body with rare exceptions (four in about 32 
skins). 

The second name in the species is the race \vhich occurs in 
India, although so far as I can see it is barely distinguishable 
from the typical Russian and Continental European race. 

(i) Dryomys nitedula picta (Blanford) 

Blanford's Dormouse 

1875. Myoxus pictus Blanford, Ann. Mag. nat. Hist., 16, 311. 

Type-locality.-Kohrud in Persia. 
Range.-Specimens examined from N.W FRONTIER, Kurram 

Valley. Also PERSIA, the type-locality, Mahum, and Tehran. 
AFGHANISTAN: Paghman. 

Essentially like D. n. nitedula of Russia and Continental 
Europe, but generally the ear is larger. It varies between 15 
and 17 mm. in skins available to me, whereas in the European 
race the ear is almost always less than 15 mm. 

Subfamily (b) PLATAOANTHOMYINAE 

Specialized and aberrant Dormice with very small bullae, 
the palate less perfectly ossified than in the typical group, 
the cheekteeth 3/3, completely flat crowne d, with the trans
verse ridges always clearly marked, the general pattern more 
distinct as a rule, and the zygomatic. plate narrowed though 
tilted upwards. Caecum present or absent. The frontals 
considerably wider than in Muscardininae. 

A key to this subfamily compared with the Muscardininae 
\vas given when dealing with families and subfamilies of 
Rodents occurring in Asia, above. Two genera only are 
known in this subfamily, one of which is confined to Peninsular 
India. Its generic characters include several specializations, 
as, apparently, a clawless, opposable hallux; spiny fur; bushy 
tail; heavily ridged frontals, etc. 
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G-enus 17. Platacanthomys Blyth 
1859. Platacant'han"ys Blyth, J. Asiat. Soc. Beng., 28, 288. 

Type-species.-Platacanthomys laSiufUS Blyth. 
Range.-Southern India (Malabar, Coorg, Travancore). 
Blyth placed this genus in the 'Myoxidae' (which is an 

older but invalid name for the present family) when he des
cribed it. Blanford treated it as a subfamily of Muridae, but 
most recent authors agree in placing it in the Muscardinidae, 
except those who give it family rank, which is in my opinion 
quite unnecessary. 

There is only one species kno,vn, so it will be most con
venient to deal ,vith its generic and specific characters to
gether. 

43. Platacanthomys lasiurus Blyth 

The Malabar Spiny Dormouse 

Text-fig. 25 

1859. Platacanthontys lasiuTUs Blyth, J. Asiat. Soc. Beng., 28, 289. 

Type-locality.-Alipi, Malabar. 
Range.-Specimens examined from COORG: Virajpet. 

Mysore-Kanara border (Neria, Cardamom Jungles, near 
Charmadi); TRAVANCORE: Bonaccord, Trivandrum, Eva 
Gardens. 

External characters.-Among Indian Rodents this species is 
easily distinguished by its combination of spiny fur, clawless 
hallux, and bushy tail. The size is larger than Dryomys, the 
head and body always over 100 mm. in adult. The ear is 
large and prominent; although it is usually less than one
fifth of head and body length it is only a little shorter than 
the hindfoot. The whiskers appear very large and prominent. 
The back is ,vholly covered by short flat spines which tend 
to extend on to the head. They are not powerful weapons of 
defence in so far as one can handle skins and rub them up 
the wrong "ray without drawing blood, and are not to be 
compared in effectiveness with the covering of a Porcupine, 
but no doubt they serve their purpose well enough. The tail 
is haired throughout, with no scales visible. Basally it is 
narrower in appearance and least well haired, but the hairs 
gradually increase in length towards the end of the tail, 
which is then thick and bushy. Mammae 1-1 = 4. Feet 
broad. There are four well developed fingers and the thumb 
is cla\\'less and rudimentary. The hindfoot is broad. The 
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hallux lacks a claw, and is probably at least partly opposable; 
it scarcely reaches past ,the base of the first toe, and is roughly 
opposite the large pads at the base of the toes. (According 
to Blanford there are seven or eight plantar pads in this 
genus). The other toes are all well developed, the fifth but 
little shorter than the central three, with moderately promi
nent claws and apparently a largish pad at the base of the 
claw on each toe. 

Oolour of the back is dark reddish brown, the tail hairs 
the same colour as the back. Underparts rather sharply con
trasted whitish; tail the same" colour below as above. In the 
specimens available to me the feet are but little paler than 
the back. 

The weight is noted as varying between 11 and 2i oz. in 
different specimens in the Virajpet series. One skin seen 
bears the note' mammae always 4' . Specimens have also been 
seen from Bonaccord, Trivandrum., and from South Malabar, 
and from Neria, Qardamom Jungles, near Charmadi, Mysore
South Kanara border, on the label of which is noted 'fairly 
common, caught for me by one of the Jungle people in their 
holes which are situated about 20 ft. from the ground in 
large trees. They resemble woodpeckers' nests' The two 
Travancore specimens' were 'Trapped in jungle, rare' 

External measurements.-
Head and Tail Hind- Ear 

body foot 

M. Virajpet., South Coorg 130 93 25 24 
M. Virajpet 134 101 25 24 
F. Virajpet 136 100 24 23 
M. Virajpet. 123 87 25 23! 
F. Virajpet. 137 76 26 24 
F. Virajpet 128 106 25! 24 
M. Virajpet 138 100 25 22 
F. Virajpet 140 104 25 23 
M. Virajpet 137 92 26! 23 
F. Virajpet 118 93 26 24 
M. Virajpet 130 87 ~5 221-
M. Travancore, 4,000 ft·. 131 80 21 21 
F. Travancore, 4,000 ft. 125 83 20 21 

Oranial characters.-Skull modified in the manner often 
found in Indo-Malayan Muridae which are adapted for arboreal 
life; rostrum appearing rather short; 'frontals very wide, 
narrowest at a point slightly behind lachrymal level, and 
heavily ridged on their outer sides, these ridges extending 
right back along the parietals and more or less surrounding 
the braincase. Parietals nearly straight where they meet the 
frontals, and even wider than the frontals. (In this species 
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the width of the frontals is on average more than one-fifth 
of the occipitonasal length). Interparietal very large, wide 
and conspicuous, extending right across the back of the 
skull. Occiput low. Bullae small, flattened, and reduced, 
very different from those of the Muscardininae, on average 
roughly 12% of the occipitonasal length. The pterygoid 
fossae shallow. The palate short, considerably less than half 
occipitonasallength though less shortened than in Dryomys; 
a very large pair of foramina present between the toothrows, 

o 

TEXT-FIG. 25. Platacanthomys lasiurus Blyth, cI. A, B, C, dorsal, 
ventral and lateral views of the skull. D, lower jaw of the same. 
(x 21). (After Ellerman, 1940, p. 628.) 
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in most cases almost as long as the toothrows. The front 
pair of palatal foramina are short, reduced, less than one
tenth of occipitonasal length (which is uncommon for a 
Myomorph Rodent though not unknown elsewhere in this 
family), and often shorter than the second pair between the 
toothrows. Jugal rather long, not approaching lachrymal, 
zygoma narrow. Infraorbital foramen narrow, slightly wider 
above than below, the zygomatic plate beside it strongly 
tilted upwards but very narrow. According to Miller and 
Gidley, in this group masseter lateralis profundus extends its 
line of attachment along upper zygomatic border to side of 
the rostrum above the infraorbital foramen. The mandible is 
stronger than in Dryomys. It has no perforation in the 
angular part, which shows signs of inflection. The coronoid 
is very little higher than the condylar process, though there 
is slight variation in this respect; the distance from the 
coronoid back to the condylar process is considerable, and is 
almost a straight line. 

Dental characters.-Upper incisors plain, red or yellow in 
front. Three lIpper cheekteeth. These are flatcrowned. 
M. 1 and M. 2 have one inner fold which cuts right across 
the tooth dividing it into two parts. The anterior of these 
divisions is again divided by an outer re-entrant fold; the 
posterior of these divisions is divided twice, by two re-entrant 
folds on the outer side. Thus there are four outer, one inner 
folds in these teeth, or elements corresponding to five outer, 
two inner cusps. M. 3 is reduced in size, though evidently 
on the same plan as regards its pattern". The pattern of 
these cheekteeth is more definite than in Muscardininae." 
With wear some of the folds can become isolated on crown 
surface. Evidently the teeth are cut very much in the condi
tion just described, and the pattern is long preserved. All 
the upper cheekteeth are three-rooted (two speci~ens ex
amined on this character). Lower cheekteeth each with four 
long re-entrant folds, the front one usually isolated on crown 
surface, the others placed externally, these folds dividing the 
tooth into five main slanting transverse ridges. 

Oranial measurement8.-From this genus I have omitted 
the foramina measurement, as the palatal foramina are here 
very reduced, being rarely over 3 mm. and under one-tenth 
of occipitonasallength. The occipitonasallength in this genus 
exceeds the condylobasal. 

Dimensions of "the species Platacanthomys lasiurus.-The 
occipitonasal length varies between 31·2 and 34·4 mm. 
The upper toothrow between 5·3 and 5·8 mm. The head and 
body length varies between 118 and 140 mm., the tail, shorter 
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Platacanthornys lasiurtls 

M. 2.8.7.1 34·3 15·9 4·3 7·2 
Bonaccord, Travancore 

M. 12.1.9.8 32·7 15·3 4·0 5·5 7·3 
Mysore-Sout.h Kanara boundary 

F. 12.1.9.9 33·5 16·2 4·1 5·5 6·5 
l\Iysore-South Kanara boundary circa 

1\1. 13.8.22.52 32·8 15·2 3·8 5·8 7·3 
Virajpet, South Coorg. (Rather young) 

M. 13.8.22.53 34·3 15·5 4·0 5·5 6·7 
Virajpet 

M. 13.8.22.54 34·4 15·8 4·4 5·8 6·9 
Virajpet 

M. 13.8.22.56 33·1 15·3 4·0 5·7 7·0 
Virajpet 

F. 13.8.22.58 32 3 15·0 4·1 5·7 7·2 
Virajpet 

F. 13.8.22.60 34·1 16·1 3·7 5·6 6·6 
Virajpet 

F. 13.8.22.61 33·2 16·2 3·9 5·5 7·0 
Virajpet 

F. 13.8.22.62 34·1 15·7 4·1 5·7 7·0 
Virajpet 

F. 13.8.22.63 33'5 16·2 4·3 5·6 7·1 
Virajpet circa 

M. 22.8.28.1 . 32·2 4·0 5·5 7·0 
Travancore. (Rather young) 

F. 22.8.28.2 34·1 15·3 3·8 5·5 7·1 
Travancore, 4,000 ft.. 
60.5.13.1 31·2 14·1 4·1 5·6 6·1 
Malabar (co-type) circa 
95.10.9.26 32·7 15·4 3·7 5·3 6·8 
Trivandrum 
95.10.9.27 34·3 16·6 4·2 5·5 7·0 
Eva Gardens, Travancore 

than the head and body, averaging 70% in our specimens, 
between 76 and 106 mm., the hindfoot is 21-26 mm. 

Family V. RHIZOMYIDAE 
Bamboo-Rats 

Distribution.-Indo-Malayan region, from Nepal, Assam, 
Burma, Siam, Indo-China, southern China (east to Fukien, 
north to Szechuan), the Malay Peninsula and Sumatra. 

Medium sized Murine Rodents which are considerably 
specialized towards subterranean life, and in which the zygo
masseteric structure is unusual. As is normal for Murine 

22 
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Rodents, the infraorbital foramen is open for muscle trans
mission, and the zygomatic plate is tilted upwards, but the 
infraorbital foramen is narrow, reduced, situated at the top 
of the region of the zygomatic plate, and the masseter muscle 
extends its line of attachment on the inside of the infraorbital 
foramen, which is nearly straight below (instead of V .. shaped 
as in the majority of Murines), its neural portion obliterated. 
Lower jaw with the angular portion not distorted outwards, 
but with the root of the long lower incisor forming a knob 
next to the condylar process on the outer side. Dental 
formula I. 1/1, C. 0/0, P. 0/0, M. 3/3 = 16, the cheekteeth 
fiat crowned , with inner and outer re-entrant folds which 
isolate on the crown surface as islands. Skull and external 
form considerably modified towards subterranean life. Five 
hindtoes. 

The family as here understood is restricted, among living 
genera, to Rhizomys and Cannomys, both of which occur in 
India. Some authors refer the African Tachyoryctes to this 
family. That genus however has not got such a specialized 
infraorbital forame~ as in Rhizomyidae as here understood, 
and the cheekteeth differ considerably in detail. This group 
of genera has no special connections, with the family Spala
cidae, in which Blanford and earlier authors placed them, 
except that both are probably offshoots of Cricetine Muridae 
which have taken to underground life, and have become 
specialized for this kind of life in quite different ways from 
each other. 

In Blanford's day all the bamboo-rats were referred to a 
single genus Rhizomys. Thomas in 1915 proposed to divide 
Rhizomys into three genera, Rhizomys, Nyctocleptes and 
Gannomys. In my opinion there is no good reason for giving 
Nyctocleptes generic rank, but Cannomys, containing the 
smaller bamboo-rats, is a specialized form which I think may 
reasonably be given generic rank. 

There are four valid species in this family. All of them 
OCCiur in some part of Indian territory. 

Special works of reference on this family are Forsyth Major, 
1897 ~ on the Malagasy Rodent genus Brachyuromys, Proc. zool. 
Soc. Lond., 695, and various short papers by Oldfield Thomas. 

Key to the Indian gene10a 

1 (2) The incisors extremely pro-odont 
(indicated in cranial measure
ments by the fact that the dias
tema usually approaches or ex
ceeds 40% of the occipitonasal 

22B 
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lengt.h (averages for t.he various 
races varying between 39% and 
43%)). M. 1 is larger than M. 2, 
and not worn below its level. 
The condylobasallengt.h less than 
55mm. 

Sole pads normal, not granulated Oannomys 
2 (I) The incisors le3s extremely pro

odont (the diastema is less than 
40% of occipitonasallength (aver
age of the various races varying 
between 30% and 36%)). M. 1 is 
often smaller than M. 2,· often 
worn below its level. The con
dylobasal lengt.h is not less than 
57 mm. The sole pads granu-
lated Rhizomys 

Genus 18. Cannomys Thomas 
1915. Oannolnys Thomas, Ann. Mag. nat. Hist., 16, 57. 

Type-species.-Rhizomys badius Hodgson. 

339 

Range.-Nepal, Sikkim, Assam, Burma southwards to 
Tenasserim, and Siam where it is commOD. 

As indicated in the key above, this genus may be distin
guished from Rhizomys by its more pro-odont upper incisors, 
and its smaller size, as well as by its more normal sole pads, 
and by the more normal proportions of M. 1, which is not 
smaller than M. 2. The ridges of the skull unite in the adult 
to form a long sagittal crest. In common with other Rhizo
myidae, the skull is highly specialized towards subterranean 
life. 

External and cranial characters.-As in the single species 
described below. 

44. Cannomys badius (Hodgson) 

The Bay Bamboo-Rat 

1841. RhizOfnys badius Hodgson, Calcutta J. nat. Hist., 2, 60, 410. 

VerlUlCular names.-(Blanford) Yukrov, Kakhyen; Khai, 
Burmese. 

External characters.-The external form is considerably 
specialized for underground life, the eyes and, ears small, the 
tail shortened, and the claws ra~her prominent. The fur is 
nearly al,vays thick and soft, though it varies somewhat in 
texture, and is thinnest in the Mount Poppa series (0. b. 
pater). The tail is short, although. it may be over one-third 
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of the head and body length, and it is apparently covered 
with skin, not scales and not hairs, or its hairs are scarcely 
traceable. The hindfoot has the three central toes the longest, 
the hallux not much shorter than the fifth toe, the hindclaws 
prominent. The forefoot has the middle digit the longest, the 
second and fourth slightly shorter, the fifth shorter than the 
fourth, and the thumb appears to bear a small claw, though 
it is much smaller than the fifth finger. Mammae 2-2 = 8. 

Oolour is as a rule brown in some shade, described by 
Blanford as 'chestnut, bay or ashy brown' The ear is more 
or less hidden by the fur. There can be a white headspot 
present, this being particularly noticeable in the Toungoo 
series in the specimens examined. The belly is about the 
same colour as the back. Sometimes it is sparsely furred, 
particularly in the Mount Poppa series (0. b. pater). One 
specimen, from 25 miles north of Toungoo, has a white patch 
extending across the belly. 

The specimens from the Shan States, named plumbescens by 
Thomas, are typically, not always, different from the re
mainder, being more or less purplish black in colour. Five 
specimens available to me are quite clearly distinct from other 
Indian skins on this character. But three skins from similar 
localities are not, but are coloured more as in typical badius, 
which suggests that perhaps plumbescens is a colour phase or 
individual colour variety of the normal rather than a valid 
race. 

External measurements.-As in Table 45, below. 

TABLE 45.--tExternal measurements oj the Indian races oj 
Cannomys bad ius 

Head and Tail Hind. Ear body foot 

Oannomys badius badius 
Frost collections-
M. 402 Bishampur, Manipur 225 65 30 10 
M. 403 

" 210 60 28 10 
F. 405 

" 200 60 28 10 
F. 412 

" 200 60 28 10 
M. 413 

" 210 75 32 10 
M. 414 

" 210 66 30 10 
M. 415 

" 210 60 28 10 
F. 424 

" 195 57 28 10 
M. 425 

" 200 55 30 10 
F. 426 " Reddish in colour 195 60 25 10 
M. 427 

" 225 70 30 10 
F. 432 

" 210 74 ? 10 
M. 436 

" 215 60 32 10 
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TABLE 45.-External measurements of Cannomys badius (contd.) 

Head and T °1 Hind. Ear body aJ foot 

OanMmYs badiu8 badius (coneld.) 

M. 202 N aga Hills, 5,000 ft. 195 60 30 10 
F. 203 " 205 62 30 10 
F. 207 

" 190 58 30 10 
F. 208 " 202 61 30 10 
F. 217 " 195 60 30 10 
M. 218 

" 180 47 30 10 
F. 226 " 210 58 28 12 
F. 227 

" 190 50 28 9 
F. 228 " 175 45 30 10 
F. 234 

" 
205 40 28 10 

F. 235 
" 

205 60 30 10 
M. 236 

" 
190 55 30 10 

M. Sunachurn, Nepal 256 64 36 14 
M. Hasimara, Bhutan Duars 193 58 30 10 
M. Hasimara 200 64 32 
F. Hasimara. 196 96 31 10 
M. Hasimara 196 65 30 10 
M. Rajapara, South Kamrup 190 65 27 10 
F. Rajapara 190 61 30 10 
M. Rajapara 177 69 29 9 
F. Rajapara 180 65 31 10 
M. Rajapara 228 65 31 19 
M. Rajapara 192 57 30 9 
F. Mikir Hills, Assam 227 47 30 8 

Mammae 2-2=8 
M. Khonshnong, J aintia Hills, 

Assam 208 60 30 In 
F. Khonshnong 248 66 32 10 
F. Khonslu;tong 205 60 28 10 
M. Khonshnong 215 55 35 10 
F. Khonshnong 168 50 25 9 
M. Khonshnong 243 67 40 10 
M. Hot Springs, Jaintia Hills. 213 62 28 9 
F. Gologhat, Naga Hills 205 64 29 15 

Mammae 2-2 = 8 
M. 50 miles west of Kindat, 

Chin Hills, Burma 237 59 30! 10 
M. Kaduehang, 40 miles west 

of Kind at 205 68 31 11 
F. 50 miles west of Kindat 212 77 32 101 
F. 20 miles west of Kindat 208 62 31 10 

Mammae 2 pairs 
plus 2 pairs 

Other (unmeasured) skins from Darjeeling (Narbong), Manipur and 
Khasi Hills, Assam. 
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TABLE 45.-External mea8urement8 of Cannomys badius (concld.) 

Head and Tail Hind- Ear 
body foot. 

Cannomys badiu8 castaneus 

M. Toungoo district, Burma 195 77 29 7 
Qwetha, Toungoo district 147 41 ? ! 

F. 25 miles north of Toungoo 183 63 27 9l 
F. 25 miles north of Toungoo 174 57! 28 9 
M. 25 miles north of Toungoo 181 59 28 10! 

Other (unmeasured) skins from Wimpong, Thaton, Tenasserim. 

Oannomys badiu8 castaneU8 (' plurnbesce'n8 ') 

Maymyo, B~rma 219 66 ? 12 
Gokteik, Shan States (type) 200 77 31 10 

F. Gokteik 
F. Gokteik 
M. Pyaunggaung, Shan States 

Maymyo 

198 
188 
206 
180 

83 
63 
70 
75 

CannomY8 badiu8 pater 

- Mount Poppa, Burma, type 219 64 
M. Mount Poppa 218 83 
M. Mount Poppa 235 80 
F. Mount Poppa 216 75 

8 mammae 
(not typical) 

31 ? 
28 9 
28 8! 
30 ? 

30 
34 
33 
34 

II! 
10 
14! 
11 

The following notes taken from the skins examined:
Mammae 8, noted in 4 skins, two from Kindat region, 

one from Mikir Hills, one from Toungoo. 
Weight; typical race, five skins respectively are noted as 

weighing 41 o~. (1 immature), 71 oz., 8 oz., 9 oz. and 101 
oz. respectively. Three Rkins plumbescens, weigh 71, 
7! and 8& respectively. Three skins for pater, respec
tively 14 o~., 15 oz. and 2 lb. 

Oranial characters.-As already indicated, the skull is 
fossorial. The ridges, which are strong, fuse at a point about 
level with the least interorbital width, and continue more or 
less joined together backwards over the parietals until they 
join the lambdoid crest. They are rarely strongly fused; 
the sagittal ridge is suggested rather. than actually present. 
The nasals are quite broad, and the parietals appear some
what narrow and shortened. The interparietal is mostly not 
traceable in skulls available. The occipital regions is promi
nent, strengthened, and upstanding, and the paroccipital 
process is largish, closely applied to the bulla. A prominent 
ridge runs across the back of the skull at right angles to the 
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fused parietal ridges. The zygoma is exceptionally powerful, 
and the zygomata are widely spreading. The jugal bone is 
quite prominent for a Murine Rodent, although it is supported 
in front by a long arm of the maxillary zygoma root. The 
diastema is very prominent, the premaxillae and maxillae 
bones' underside being powerful and curving upwards from 
the toothrow to the incisors; the palate is narrow between the 
molars and considerably raised up, so that it is at a higher 
level than the front incisors, perhaps excepting their tips, and 
is also at an abruptly higher level than the floor of the brain
case. The palatal foramina are very shortened for a Murine 
Rodent, set considerably in front" of the toothrows, and 
rather narrowed. The posterior nares are narrow, the ptery
goid depressions on either side of them and in front of the 
bullae are very deep, and rather wide. The bullae are not 
particularly reduced or enlarged, and are of a peculiar shape, 
with the external meatus somewhat directed upwards and 
appearing on either side of each end of the lambdoid crest at 
the back of the skull; below, beside and in front of these 
the bullae are quite inflated. Zygomatic plate strongly tilted 
upwards; the infraorbital foramen nearly straight below, 
confined to the top of the zygomatic plate. The foramina 
are open for muscle transmission, but not very widely so. 
Mandible robust, with powerful coronoid process, the angular 
portion rounded but rather narrow and reduced, the root 
of the long lower incisor forming a powerful knob on the 
outer side of the condylar process, this knob about as high 
as the condylar process. 

Dental characters.-Upper incisors red or yellow, immensely 
thick and strongly thrown forwards, not grooved, their roots 
extending back,vards to about the level of the second upper 
molar. Upper molars; M. 1 is larger than M. 2, and M. 3 
is smaller than M. 2. The cheekteeth fiatcrowned, the pattern 
originally apparently one of three outer, one inner re-entrant 
folds in M. 1, M. 2 with two outer and one inner folds, M. 3 
as a rule with only two isolated islands on it; all the outer 
folds tend to isolate as islands. The front outer fold of M. 1 
is soon lost, and the whole pattern is ultimately obliterated. 
The enamel surrounding the folds is thick. Moderately worn 
lower teeth have the hinder molar almost three lobed, being 
divided by two deep folds which nearly cross the tooth and 
run parallel to each other; second molar roughly similar, but 
one of the folds more obviously 6.xternal, and the other, 
anterior one, internal; M. 1 slightly the largest tooth, with 
traces of two outer, three inner folds. These folds soon isolate 
on crown surface. 
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TEXT-FIG. 26. OannomY8 badiu8 badiu8 (Hodgson). A, B, C, dorsal, 
ventral and lateral views of the skull. D, lower jaw of the same. 
(x 4). 

Oranial measurements.-In this species the cOlldylobasal 
length exceeds the occipitonasal measurement. In condylo
basal length the largest skull measured is 21.1.5.21, from 
Nepal, with a length of 54·8 mm. rrhe occiput = top of 
foramen magnum to top of lambdoid crest, a measurement 
which I only use in Rodents with extremely fossorial skull. 
The palate is not measurable in this species, owing to the 
set of the incisors, and owing to the angle in which they are 
set it is not possible to measure the bullae accurately. The 
palatal foramina are .very small and cease to be of value in 
this family as far as cranial distinctions are concerned. 
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Oranial meo,surements.-As in Table 46, below. 

TABLE 46.-0ranial measurement8 oj the Indian race8 of 
Cannomys badius 
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CannomY8 badius badiu8 

M. 15.5.5.240 42·5 17·2 11·1 9·6 9·7 
Kaduchang, west of Kindat, Burma 

F. 15.9.5.2 . 42·3 16·S 9·9 9·0 9·5 
Kabaw, Chindwin, Burma 
16.3.25.10S . 44·S 17·7 11·0 9·6 10·5 
N arbong, Darjeeling circa 

F. 16.3.26.79 43·4 IS·9 11·2 10·2 9·8 
West of Kindat, Burma 

F. 16.3.26.S0 45·8 IS·3 10·6 9·4 10·4 
West of Kindat 

M. 16.3.26.S1 44·0 IS·0 10·3 9·8 10·6 
West of Kindat 

F. 16.3.26.S2 43·S 17·7 10·1 9·8 9·1 
West of Kindat 

M. 16.7.29.S1 46·3 19·2 11·0 9·3 10·7 
Hasimara, Bhutan Duars 

F. 16.7.29.83 43·7 17·3 10·6 9·5 10·2 
Hasimara 

F. 20.6.7.57 . 44·2 18·S 10·0 9·7 10'4 
Gologhat in Naga Hills, Assam. Teeth much worn 

F. 20.6.7.58 46·7 19·5 11·7 9·5 10·5 
Mikir Hills, Assam circa 

M. 21.1.5.21 48·0 21·3 (9·9) 9·6 
Sunachurn, Nepal. (Teeth worn out) 

M. 21.1.6.88 47·3 20·1 10·4 10·1 10·1 
Khonshnong in Jaintia Hills, Assam 

F. 21.1.6.91 45·7 19·7 10·6 9·2 10·2 
Khonshnong 

F. 21.1.6.92 44·7 18·5 10·0 9·3 10'1 
Khonshnong 

F. 21.1.6.93 46·8 19·0 10·7 9·8 10-0 
Khonshnong 

M. 21.7.8.58 42·6 16·9 9·6 8·8 10·3 
Rajapara, South Kamrup 

M. 21.7.8.59 43·4 17·3 10·5 8·7 9·3 
Rajapara 

F. 21.7.8.62 41·0 16-6 9·4 8·7 9·1 
Rajapara 

F. 21.7.8.63 . 42·9 IS·0 (9·7) 9·2 9·7 
Rajapara. Teeth worn out 
58.6.24.96 43·S 16·S 10·8 9·2 10·5 
Sikkim 
79.11.21.390 41·0 16·0 10·3 9·0 9·4 
Sikkim 
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TABLE 46.-0ranial rneasurements of Cannomys badius (contd.) 
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Oannomys badius badius (concld.) 

Frost collections--

M. 202 44'1 17·1 9·S 9·5 9·3 
Naga Hills 

F. 203 44·6 18·9 10·1 9·S 10·3 
Naga Hills circa 

F. 207 42·4 16·5 10'0 9·4 8'4 
Naga Hills 

F. 217 42·5 17·2 9·6 9·9 10'7 
Naga Hills 

M. 21S 41·5 17·0 9·5 9·2 9·3 
Naga Hills circa. 

F. 226 45'1 18·8 10·2 9·9 11'2 
Naga Hills. Old 

F. 227 42'8 16·8 9'9 9'9 9'9 
Naga Hills 

F. 228 40'1 15'4 9'6 9'3 8'2 
Naga Hills. Youngish 

F. 234 43"8 18"9 9·4 8·9 9·8 
Naga Hills 

F. 235 44·0 lS·8 9·S 9·4 10·7 
Naga Hills. Old 

M. 420 46'1 IS'4 10·5 9·5 10·3 
Bishampur, Manipur 

M. 403 43·6 16"7 9·S 9·9 
Bishampur 

M. 404 40·9 15·4 9·9 9·2 S·2 
Bishampur. Youngish 

F. 412 43'4 17'6 10·7 9·4 9·7 
Bishampur 

M. 413 44'7 17·3 10·6 9'5 10·0 
Bishampur 

M. 415 43·2 17'S 10·0 9·1 9'2 
Bishampur 

F. 424 42·9 17·7 10·6 9"2 9·7 
Bishampur circa 

F. 426 42·5 16·0 9·S 9·0 8·5 
Bishampur. Youngish circa 

M. 427 45·7 19·0 10·S 9·4 10·5 
Bishampur. Old. 4 roots M. 1 

M. 428 45'0 18·4 10·2 9·4 10·0 
Bishampur. Old circa circa 

F. 432 46·3 19·4 11·0 9·3 10·4 
Bishampur. Old 

M. 436 44·7 lS·7 10·6 9·4 10·1 
Bishampur 



RODENTIA: CANNOMYS 347 

TABLE 46.-0ranial1neasurements of Cannomys badius (concld.) 
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Cannornys badius pater 

M. 14.7.19.229 47·6 21·5 8·5 13·2 
Mount Poppa, Burma 

F. 14.7.19.232 44·8 19·8 10·6 8·5 11·3 
Mount Poppa 

F. 15.9.5.1 47·2 20·3 11·4 8·0 10·8 
Mount Poppa 

The type is rather smaller than these three, with an occipitonasal 
length of about 43· 7 mm. 

Cannon"ys badius eastaneus 

88.12.1.57 38·0 14·2 9·1 8·1 10·3 
Kokarest, South Tenasserim 

F. 88.12.1.58 38 6 15·0 9·2 8·5 10·2 
Kokarest circa 

F. 89.7.30.1 39·4 16·3 9·2 8·5 7·8 
Tenasserim 

F. 14.7.8.49 39·3 15·8 9·0 7·9 8·2 
Gokteik, Burma ('plu1nbescens') 

F. 14.7.8.50 41'6 17·3 9·1 7·5 9·4 
Gokteik (' plumbescens') 

M. 14.7.8.51 41·7 16·5 8·8 S·l 10·1 
Pyaunggaung, Burma ('plu1nbescens') 

The occipitonasallength in the type of plttmbescens is 42·4 mm. 

Dimensions of the 8pecies Cannomys badius, including 
Siame8e specimens.-The occipitonasal length varies between 
38 and 48 mID., the condylobasallength between 41'1 and 54·8 
mm. Upper toothrow varying· between 8·8 and 11·7 mm. 
Head and body length varies between 147 and 256 mm., 
the tail between 40 and 96 mm., the hindfoot between 25 and 
40mm. 

Key to the Indian races of Cannomys badius 

1 (2) Upper toothrow not over 9· 2 mm. 
in length. Averaging smaller, 
head and body most often less than 
200 mm., occipitonasal length 
most often less than 40 mm. in 
length . 

2 (1) Upper toothrow not under 9·4 mm. 
in length, and usually more. Aver-
aging larger, head and body most 

[' pluntbescens ') 
O. b. castaneus (including 
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often more than 200 mm.; occi
pitonasal length over 40 mm. in 
all skulls examined. . . . . 

3 (4) Height of occiput is usually 10·8 
mm. and more. Width of fron
tals at narrowest part.about 8'5 
mm. and less. Diastema aver
ages proportionately longer. Fur 
tending to be shorter or harsher, 
and colour tending to be slightly 
lighter. .. ... C. b. pater 

4 (3) Height of occiput does not reach 
10·8 mm. (one exception). Width 
of frontals at narrowest part is 
8·7 mm. and more. Diastema 
averages proportionately shorter. 
Fur tending to be less short or 
harsh, and colour tending to be 
slightly darker. C. b. badius 

2 

It may be desirable to give here a few notes on the various 
races. Those available to me are, in order of naming-

O. b. badius Hodgson, 1841, Nepal. 
O. b. minor Gray, Ann. Mag. nat. Hist., 10, 266, December, 

1842, Siam. 
O. b. castaneus Blyth, 1843, 1 Arakan. 
O. b. pater Thomas, 1915. Mount Poppa, Burma. 
0 .. b. plumbescens Thomas, 1915. Gokteik in North Shan 

States. 

It is not very easy to divide this species into subspecies in 
a convincing manner, as was indicated by Thomas in his 
revision of the genus in 1915. 

The typical O. b. badius, in which is included specimens 
from Nepal, Sikkim, various parts of Assam, Manipur, Bhutan 
Duars, and West Burma (west of the Chindwin), can be des
cribed as a largish race with large teeth which are seldom much 
below 10 mm. in length. The occipitonasal length is over 
40 mm. The fur is most often thick, and the colour non
descript, but not blackish in skins available to me. The 
diastema is usually under 20 mm. in length. The occiput is 
with one exception less than 10·8 mm. I doubt whether the 
Siamese race can be separated from this. The head and body 
length varies between 168 and 256 mm. 

O. b. pater, from the Mount Poppa district in Burma, is 
possibly a valid race (or ? family party) which can be distin
guished from the typical series. The fur is shortish in skins 
available to me from the type-locality, the belly is poorly 
furred, and the colour is lightish on the body, and particularly 
the region of the head, which has a slightly reddish tinge; 
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the appearance is reminiscent of a small Nyctocleptes. The 
size is large, head and body 216-235 mm. Cranially this 
series has the occipitonasallength over 43 mm. The diastema 
is over 20 mm. in two skulls, and nearly 20 mm. in a third. 
The occiput height is in the duplicate skulls available 10·8 mm. 
and more (to 13·2 mm.). The toothrow is at least 10 mm. 
The frontals are more narrowed proportionately than in the 
other races. Some specimens from the Toungoo region which 
have been identified as pater almost certainly belong to 
the next race. 

O. b. castaneus was thought to have come from Arakan. 
Thomas, however, stated that Tenasserim specimens were 
typical, and its characters seem more or less based on Tenas
serim and south Burmese specimens. In the Shan States 
there is a series of skins which tend towards being black in 
colour, which Thomas called O. castaneu8 plumbescens. We 
have specimens from Maymyo, Gokteik and Pyaunggaung 
which are distinguishable from all others in colour, but one or 
two specimens from the same localities are not typical and 
cannot be distinguished, as noted by Thomas. I am inclined 
to think that these series merely represent, a colour phase 
rather than a valid race. Typical castaneu8 seems to be a 
nondescript small thick-furre'd race (Toungoo and Tenasserim). 
Its characters, compared with typical badiu8, are largely based 
~n smaller size, and smaller teeth. The occipitonasallength 
is more often less than 40 mm. The cheekteeth are small, 
upper toothrow not over 9·2 mm. The diastema is well below 
20 mm. in length, and the occiput is 10·3 mm. at highest. 
The head and body length is small; 147~195 mm. in the 
typical series, 170-219 mm. in plumbescens, but only once 
over 206 mm. 

Apart from the small teeth of castaneu8 (which appears to 
be quite a constant character), the differences between any 
of the races of Cannomys badiu8 are more average than 
absolute. 

(i) Cannomys badius badius (Hodgson) 

Text-fig. 26 

1841. Rhizomys badiu8 Hodgson, Calcutta J. nat. Hist., 2, 60, 410. 

Type-locality.-Nepal. 
Range.-Specimens examined from NEPAL: no exact locality 

and Sunachurn. SIKKIM: Narbong, Darjeeling. ASSAM: 
Mikir Hills; Gologhat and 5,000 ft. in Naga Hills; Khasi Hills, 
Khonshnong and Hot Springs, Jaintia Hills; MANIPUR: 
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Booribazar, Bishampur. BHUTAN DUARS: Hasimara. KAM
RUP: Rajapara. WEST BURMA: Kabaw Valley, 20 miles 
south-west of and 50-65 miles west of-Kindat; Kadakchang 
in Chin Hills .. 

Characters as indicated above in the key. Occipitonasal 
length over 40 mm., occiput relatively smaller than in O. b. 
pater. Frontals proportionately wider as a rule and diastema 
proportionately shorter than in that race. Other characters 
as described above. 

(ii) Cannomys badius castaneus (Blyth) 
1843. Rhizomys castaneus Blyth, J. Asiat. Soc. Beng., 12, 1007. 
1915. Oannomys badius plumbetwens Thomas, Ann. Mag. nat. 

Hist., 16, 315. 

Type-locality-Of castaneus, believed to be Arakan, and 
of plumbescens, Gokteik in North Shan States, Burma. 

Range.-Specimens examined from BURMA: 25-36 miles 
north of Toungoo; Maymyo; Qwetha; Gokteik, Pyaunggaung 
and Se-en in Shan States. TENASSERIM: Kokarest; Wimpong 
(Thaton). 

This race seems quite clearly distinguishable from the 
typical, and the Siamese form, and pater, by its small teeth, 
the upper toothrow not exceeding 9·2 mm. in specimens 
examined. 

As a general rule also this form is s1}laller than is usual in 
the allied races, and the occipitonasal length is often below 
40 mm. in length. The form named plumb"escens by Thomas 
is typically very distinct from all others owing to .its dark 
pUl'plish black colour, but this is not a constant character, 
and normally coloured individua,ls occur with the blackish 
specimens. I therefore regard this character as most likely 
to be a melanistic variation rather .. than a really valid racial 
character. It does not seem to be co-related with any other 
character except the small teeth, which indicates that 'plum
beseens" is nearer castaneus than badius. Rather surprisingl~7 
the Siamese race is nearest typical badiu8 in almost all its 
characters, rather than cMtaneU8. It is difficult to define 
characters to .keep the Siamese race apart. 

(iii) Cannomys badius pater Thomas 
1915. Oa!1'nontys pater Thomas, Ann. Mag. nat. Hist., 16, 315. 

Type .. local~:ty.-Mount Poppa, Burma. 
Ranfle.-Only known fron} the type-locality, as far as I am 

aware. 
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Nearest to the typical race, but skull tending to be more 
angular and specialized, the occiput higher, the diastema 
proportionately longer, the frontals proportionately narrower, 
etc. Fur tending to be shorter and harsher, particularly 
ventrally, and tending to be slightly lighter than is usual in 
colour. Upper toothrow over 10 mm., and occipitonasal 
length over 40 mm. Perhaps with a larger series this form 
would not be distinguishable from the typical race, but at 
present it seems definable. The occiput of the only male 
skull I have seen is considerably higher than that of any other 
specimen for any of the other races, but the remainder, 
females, have the occiput only a little higher than. the largest 
male badius, or in the case of the type, not quite so high as 
some specimens of badius. 

Genus 19. Rhizomys Gray 
1831. RhizomY8 Gray, Proc. zool. Soc. Lond., 95. 
1832. Nyctocleptes Temminck, Bijdr. nat. Wetensch. Amsterdam, 

7, 5. (Mus B'Ulmatrensis Raffles). Valid as a subgenus. 

Type-species.-Rhizomys sinensis Gray. 
Range.-From southern China (states of S.zechuan, Yunnan, 

and thence south-eastwards to Fukien), ASSAM, BURMA, 
TENASSERIM, Indo-China, Siam and the Malay States to 
Sumatra. 

With the characters of the Rhizomyidae. Differing from 
Oannomys by the fact that the incisors are less extremely 
pro-odont, the diastema being clearly less than 40% of the 
occipitonasallength, by the fact that the sole-pads are granu
lated (not very clearly discernible on dried skins), and by 
the fact that M. 1 is often not the dominant tooth, and is 
often worn below the level of M. 2 (a rare character in Muroid 
Rodents). The size is evidently always larger than Oannomys, 
judging by adult skulls. 

Key to the 8ubgenera of Rhizomys 

1 (2) Incisors more pro-odont, the dias
tema approximating to 36% of the 
occipitonasal length (sometimes 
slightly more individually). M. 1 
is scarcely smaller than M. 2. 
Toothrow shorter, clearly less. 
than one-fifth of the occipitonasal 
length . N yctocleptes 

2 (1) Incisors less pro-odont, the dias-
tema is usually less than one-third 
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of occipitonasallength, or at most 
approximating to 34% of it. M. 1 
is normally smaller than M. 2 
in the adult. Toothrow is more 
than one-fifth of the occipitonasal 
length. Rhizomys 

Subgenus (a) Nyctocleptes Temminck 
1832. Nyctocleptes Temminck, Bijdr. nat. Wetensch. Amsterdam, 

7, 5. 

Type.-Mus sumatrensis Raffles. 
This subgenus, which is distinguishable from the typical 

by the characters I have just indicated in the key, contains 
a single species. There is no constant difference between the 
two subgenera in size, though Thomas, 1915, indicated to 
the contrary. According to that author, the two posterior 
sole-pads in Nyctocleptes are conjoined, the 'palm and sole
pads low, hardly raised above the general surface, granulated' ; 
those of Rkizomys s.s. being described as 'distinct, granulated, 
the two posterior sole-pads separated, although enlarged' 

45. Rhizomys sumatrensis (Raffles) 

The Large Bamboo-Rat 

1821. Mus sumatrensis Raffles, Trans. Linn. Soc. Lond., 13, 258. 

Vernacular names.-(Blanford); Pwe. Burmese; Tikus bulo, 
Malay. 

Type-locality.-Malacca. 
Range.-Sumatra, Malay Peninsula, Siam, Annam Tenas

serim and Burma north to the Shan States. It is the only 
Rkizomys which occurs in Sumatra, which is the south-eastern 
limit for the range of the genus. 

The characters of this species, which are roughly those as 
indicated above in the key to the subgenera, coupled with 
large size (occipitonasallength at highest 84·8 mm., condylo
basal length up to 93·7 mm.), will be dealt with below, under 
the subspecies which occurs in India. 

The second name in the species (other than two which are 
thought to be synonymous with the typical race) is R. s. 
cinere.us, M 'Clelland. This race is in all probability valid, 
compared with the typical, southern race, on colour characters. 

External ckaracters.-As is usual in the family, modified for 
fossorial life. Apparently the tail is less reduced than in 
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other Rhizomyidae. Both the typical race and cine1'eu8 have 
the tail averaging 39% of the head and body, which is longer 
than in allied species. The fur in R. sumatl'ensis is short and 
poor, and on the belly tends almost to disappear altogether 
in some specimens. The tail is almost naked but appears to 
be mostly skin-covered rather than obviously scaly. Eyes 
and ears very small. Hand broad, with claws quite thick and 
prominent; apparently the small thumb is not or scarcely 
cla,ved, and is very reduced, sometimes not more than a small 
knob or pad. Fifth finger shorter than the second, third and 
fourt,h fingers, the middle one the longest. Hindfoot broad, 
with powerful claws, the three middle toes longer than the 
fifth one ,vhich is in turn longer than the somewhat reduced 
but cla,ved hallux. The pads granulated; the two posterior 
sole-pads joined, partly at least. Mammae 2-3 = 10. 

Oolour.-Greyish brown or yellowish brown in the majority, 
al\vays ,vith a certain number of white tipped hairs on the 
back, and with a distinct tendency towards a slight blackish 
patch or line on the head and forepart of the back, outside 
,vhich the cheeks are reddish or reddish brown in the Indian 
specimens, to a greater or lesser extent even in the largest 
skins, but most marked in the smaller immature skins. This 
red on the cheeks is absent in all specimens examined by me 
for the Malayan typical race, except three rather small young 
specimens. Belly slightly paler than baQk, usually yellowish 
brown with some white tipped hairs present throughout. Tail 
,vholly brown or brown with yellowish tip. 

External measurements.-
Head and Tail Hind- E!ar body foot 

Rhiz01nys 8utnatrensis cinereus 

1\1. Thaget, Tenasserim 415 186 65 20 
1\1. Thaget, Tenasserim 245 115 46 18 
F. Thaget., Tenasserim 390 200 66 214-
1\1. Banlaw, Tenasserim 265 102 47 19! 
1\1. Banlaw, Tenasserim 390 154 68 21! 
M. Tenasserim Town 295 119 51 19 
F. Tenasserim Town 455 172 66 23 
F. Maymyo district, .Burma. 260 110 58 29 

Se-en, Hsipaw, Burma 430 186 70 25 
1\1. Pyaunggaung, Shan States, 

Burma 480 175 77 36 
~1. l\lamsam Falls, Shan States 370 140 61 22 

Other skins seen from Hoixuan in Annam, Metaw Forest., Ra.heng, 
Siam and l\Iewong River, Siam, also Pahang, Telom River. 

23 
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Weight varying bet,veen 4! and IIi lb. on skins seen. 
(From Thaget, 51 lb.; from Tenasserim Town, 4, and 61 lb.; 
from Pyaunggaung~ 71 lb. and III lb. From Se-en, 8 lb. 
and from Banlaw, 51 lb.) 

One from Mee Taw Forest, Raheng, Sianl, is noted as having 
been'D.ug out of burrow with four young'. 

01'anial charactel's.-(The characters, used by Thomas in 
1915 to distinguish between Rhizomys s.s. and Nyctocleptes, 
of the anterorbital foramina and posterior nares ~re apparently· 
not constant). 

Skull very large, at extreme development probably the 
largest known for a Murine Rodent from Asia, or near .this 
limit. The nasals rather wider in front than behind; frontals 
strongly narrowed, their narrowest part being set far behind 
the lachrymal level, and rather nearer the posterior zygomatic 
roots; immediately behind this narrowed part, the ridges fuse 
and form a raised and powerful sagittal ridge ,vhich extends 
back to the lambdoid crest. Occiput prominent and powerful, 
in mainland skulls usually more than a quarter of the occipito
nasal length, sloping slightly back,vards from region of lamb
doid so that the top of the foramen magnum .is situated 
behind this . region; paroccipital process rather prominellt, 
closely applied to the bullae. Basi-occipital region of skull 
powerful and well ridged; posterior nares moderately ,vide, 
the pterygoid fossae beside them very deep but noticeably 
narro,ved. Palate not specially narrowed; palatal foramina 
narrow~ short, and far in front of the toothrows. Rostrum 
prominent, but the upper incisors less thrown forward than 
in Oannomys, Bullae shaped much like those of Oannomys, 
though perhaps a little less inflated. Zygomata very power
ful, widely spreading, the jugal large, but not so large as the 
descending process of the maxillae in front of it. Infraorbital 
foramen rather circular, small and with the zygomatic plate 
strongly tilted upwards below it. Mandible ,vith high, rather 
recurved coronoid process; the angular portion rather reduced, 
the lo,ver inc~sor forming a very prominent knob beside and 
on outer side of the condylar process. 

Dental characters.-M. 1 is not conspicuously smaller than 
M. 2 as a rule, though it may be ,vorn down to a lower level 
than that tooth. Upper incisors thick, red and plain, their 
roots extending back about to level of the hinder part of M. 1. 
In the upper series, M. 3 is smaller tllan M. 2. The essential 

TEXT-FIG. 27. Rhiz()n~y8 surnat1'ensis cinereu8 M'Clelland. A, B, 
ventral and lateral views of the skull. C, lo,ver jaw of the same~ 
(x 3). 
23B 
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pattern seems to be one in "\\"hich there are three outer and 
one inner re-entrant folds, in at least M. 1 and M. 2; elements 
of M. 3 somewhat indistinct in most of the skulls; the islands 
isolate on crown surface, and the pattern changes somewhat 
during life. Cheekteeth rather hypsodont. In the lower 
molars, M. 1 seems usually narrower than the other teeth; 
'apparently one main outer, two main inner re-entrant folds 
on all teeth; M. 1 with traces of extra complexities; the 
pattern changing considerably with wear. 

Oranial measu1oements.-The occipitonasal length is taken 
from the tip of the nasals to the top of the foramen magnum, 
making this measurement as long as possible. The condylo
basal length exceeds the occipitonasal length; largest specimen. 
circa 93·7 mm., No. 14.7.8.53. 

• '" ~ rfJ 0 S 0 - ;.;. 
~- CD f-4 as ::1 .~ as ..s:: ~ p., .s-. rfJ 

.+J 
rfJ ~ d .""" o as as .0 0 0 

o d .~ 0 f-4 0 
0 A ~ ~ 0 

Rhizon~y8 sU1nat-rensis cinereus 

1\1. 14.7.8.52 82'1 31·7 14·2 15·2 20·5 
Pyaunggaung, Shan States, Burma 

M. 14.7.8.53 84·8 31·1 14·2 14'1 20·1 
Pyaunggaung 

F. 14.7.8.55 80·3 29·1 15·2 14·7 20·2 
Se-en, Hsipaw, Shan States, Burma. Old 

The next three specimens are rather young. 

1\1. 14.12.8.219 72·6 27·6 12·6 12·1 20·0 
Tenasserim town 

F. 14.12.8.220 73·2 26·5 12·8 12'4 20·1 
Thaget, Tenasserim 

1\1. 14.12.8.222 73·6 26·4 14·2 14·3 18·4 
Banlaw, Tenasserim 

Another juvenile skull from Ataran, 50 Iniles south of 
Moulmein, and another labelled 'Mergui' 

Dimensions of tke species Rhizomys sumatrensis, including 
t}~e typical race and the Sumatran race, as indicated by 
material in tke Br-itisk Museum.-The occipitonasal length 
varies between 64·0 and 84·8 mm. The toothrow bet,,'een 
12·2 and 15·2 mm. The head and body between 245 and 
480 mm. The tail between 102 and 200 mm. The hindfoot 
between 46 and 77 mm. The condylobasal length of the 
largest skull is 93·7 mm. 



RODENTIA: RHIZOMYS 357 

(i) Rhizomys sumatrensis cinereus M'Clelland 

Text-fig. 27 

1841. Rhizon~ys cinereus M'Clelland, Oalcutta J. nat. Hisl., 2, 456. 
1877. RIliz01nys erythrogenys Anderson, Proc. A8lat. Soc. Beng., 150. 

(Salween Hill Tracts, Burma.) 

Type-locality.-Moulmein, Tenasserim. 
Range.-Specimens examined from BURMA: Maymyo; 

Pyaunggaung, Mamsam Falls and Se-en, all in Shan States; 
50 miles south of Moulmein (Ataran). TENASSERIM: BanIaw; 
Thaget; Tenasserim Town. ANNAM: Hoi-zuan. SIAM: Me
'vong River; 80 miles north of Bangkok; Meta,v Forest, 
Raheng. Lower Siam, no exact locality. PAHANG, Telom 
River. 

It is like R. 8umat1'ensi8 of the Malay States, but tends to 
differ in colour, ,vith the red on the cheeks more clearly 
marked than in those specimens of the typical race I have 
seen. 

Both races seem to have the red on the cheeks present in 
young specimens; in the typical race this seems lost in adults, 
but in cinereus it can usually be traced or is retained. 

Subgenus (b) Rhizomys Gray 

This differs from subgenus Nyctocleptes in having the 
incisors less proodont so that the diastema is usually less 
than one-third of the occipitonasallength or only a little over 
a third of it, and in the longer toothro,v, which is on average 
more than a fifth of the occipitonasal length in all races 
available. Also in the fact that M. 1 is fairly consistently 
smaller than M. 2, and in the adult is ,vorn do,vn to a lower 
level than that tooth. 

There are two species in this subgenus. When all available 
subspecies are compared they are difficult to define, but may 
be keyed as below:-

Key to the 8pecies of the subgenus Rhizomys 

1 (2) The occiput, measured from t.op of 
foramen magnum to top of lamb
doid ridge, is always more than a 
quarter of the occipitonasal length. 
The fur is very t.hick, and the 
general colour is greyish or grey. .Rhizo1nys sinensi8 

2 (I) The occiput height is normally less 
t,han a quarter of the occipitonasal 
length, and only exceeds this 
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length in very old or aberran t 
individuals. The general effect of 
the colour of the body is typically 
dark brown with many white 
tipped hairs intennixed, but if the 
colour is lighter then the fur is 
short.. RhizomY8 pruinosus 

The lighter short-furred races of the last named species are 
from Siam and the Malay States. 

Mr. Frost secured a good series of adult pruinosus from the 
Naga Hills and Manipur. These skulls c.over all the characters 
given for the form' senex' by Thomas and I therefore conclude 
that .the latter is a synonym of the typical race. 

One form of sinensis occurs in northern Burma; this is a 
larger animal, as judged by the skull, than typical sinensis, 
but comes very near R. s. vest-itu8 Milne-Ed'\vards, from 
Szechuan. It may well be a synonym of vestitus, although it 
averages very slightly larger. G. Allen states they differ in 
colour, 'drabby grey' in one, 'pinkish grey' in the other. 
I am unable to agree with this. We have a small series 
(about ten) for these two races. When all of them are mixed 
up, it becomes quite impossible to sort them into two groups 
of five, the one representing wardi, the other vestitus, in 
colour, and the two forms seem absolutely indistinguishable 
externall~y . 

46. Rhizomys sinensis Gray 

The Chinese Bamboo-Rat 

1831. Rhizolnys s'inens'is Gray, Proc. zool. Soc. Lond., 95. 

Type-locality.-South China, probably the State of K'Yan
tung. 

Distribution.-Szechuan, Hupeh, Yunnan, Kwantnng, 
Fukien, and NORTH BURMA. 

A thick-furred, greyish, species with the occiput relatively 
higher than in R. pruinosus, sometimes very heightened, 
particularly in the group of races to which the Indian form 
belongs. 

External characters.-The fur of the back is very thick and 
soft in all races. The external form, as usual in the family, 
is considerably modified for underground life, with eyes and 
ears small and the tail short. (The tail only about one-fifth of 
head and body length in the Indian race.) Tail not fully 
haired but with a certain amount of hair throughout its 
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length, and apparently covered with skin rather than obvious 
scales, at least as compared with most Muridae. Hand with 
powerful claws; middle finger the longest, second finger 
almost as long, fourth finger rather shorter than second, fifth 
finger considerably shorter than fourth; thumb shortest but 
clawed and not vestigial; the pads clearly granulated. Hind
foot with powerful claws, the two outer toes about equal in 
length, considerably shorter than the fourth toe ,vhich is in 
turn markedly shorter than the second and first toes which 
are subequal and longest. The sole-pads are granulated to 
a degree, and the two posterior ones are mostly free. 
Mammae 1-3 = 8 (visible in one skin). 

Oolou1' above brownish grey, perhaps tending in the Indian 
race to be slightly darker on the head. The specimen whose 
measurements are given above is different in colour from t.he 
others, being much lighter, the back in part almost whitish 
grey. Belly light grey, nearest whitish in the specimen 
measured above. Cheeks white. The colour seems some
what individually variable. Glover Allen says that wardi 
differs from vestit1.t8 in that whereas the latter is a decided 
'pinkish grey' in tint, wardi is 'mllch darker', a (uniform dark 
drabby grey without sufficient brown to make any contrast 
bet'veen the bases and tips of the ~airs' From the material 
examined there is perhaps an average difference, but I find 
it not easy to separate the two races on colour alone, and 
one wardi ,vhose measurements are given below might be 
tending towards albinism, but is the lightest of the series seen 
for both races. 

Head and Tail Hind- Ear body foot 

Rhizontys sin ensis wardi 

F. North-East Upper Burma, 
west bank Mailda-Salween 
Divide, 26° N., 98° :E/. 440 90 55 20 

Other specimens seen from north-west flank of Likiang 
Range in Yunnan, and Pass east of Langplnghsien. 

These measure between 370 and 372 mm. head and body, 
60-90 mm. tail; 49-51 mm. hindfoot. Also the type has been 
examined, from Mt. Imaw Bum, Upper Burma. 

'O"anial characters.-The skull is large, in condylobasal 
length frequently as large as in Nyctocleptes, with the upper 
incisors less proodont than in that; upper profile of skull 
appearing more arched, the rostrum sloping dO'Vll,vards more 
anteriorly. Narrowest part of frontals about in middle of 
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skull, above which the ridges unite to form a raised and 
heavy sagittal crest ,vhich extends backwards to the lambdoid 
ridge. Occiput high and upstanding, powerfully ridged 
(the occiput in our series averages proportionately a little 
lower than for our series of vestitus); zygomata po,verful and 
,videly spreading as usual in the family; palate moderately 
narrow; palatal foramina short, situated considerably in 
front of the toothrows. Posterior nares rather narrow; 
pterygoid fossae very deep. Bullae about as usual in the 
family. Infraorbital foramen slightly variable in shape, but 
not essentially- different from other members of the family. 
Lo,ver jaw with high, coronoid, and conspicuous knob on 
outer side formed by the root of the lower incisor, this knob 
tending to be slightly lower than the condylar process. 

Dental charactel's.-Upper incisor brown or yellow, thick, 
not much thrown forwards, and not grooved. First upper 
molar the smallest tooth in the series, and in adult always 
worn to a lower level than M. 2. M. 3 is smaller than M. 2. 
The pattern of the upper teeth is essentially that of three 
outer and one inner re-entrant folds on all the teeth, the inner 
fold of M. 3 tending to stretch right across the tooth. In 
the lower series, M. 1 is the smallest tooth. There are usually 
two or three isolated islands on each tooth in the adult. 

Cranial measurements.-

Rhizomys sinensis wardi 

F. 20.8.7.16 74·8 24·6 17·0 9·6 21·5 
Mt. Imaw Bum, Kachin, N. Burma 

M. 22.10.21.16 77·1 25·0 15·5 10·0 19·5 
South of Langpinghsien, 26·27° N., 98· 28° E., NE. Burma 

F. 26.5.11.22 . 71·4 24·3 15·1 9·6 lS·0 
West of North Maikla-Salween Divide, NE. Upper Burma. 

The type has the occipitona,sal length measuring about. 7S·1 mm. 

Dimensions of Rhizomys sinensis, inclUding all race8 
available: as indicated by British Museum material.--The 
occipitonasallength varies between 56·7 and 78·1 Dlm. The 
toothrow between 11·9 and 17 mm. The head and body 
bet"reen 250 and 440 mm. in the very few measured skins 
available (but Allen gives measurements as low as 216 mm. 
for the small Fukien race davidi). The tail varies apparently 
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between 40 and 95 mnl. The hindfoot bet,veen about 35 and 
60 mm. The la,rgest skull has the condylobasallength about 
82·8 mm. 

(i) Rhizomys sinensis wardi Thomas 
1921. Rhizomys 10ardi Thomas, J. BOl1zbay nat. Hist. Soc., 27, 3, 

504. 

Type-locality.-Mt. Ima,v Bum, Kachin Province, 9,000 ft., 
northern Burma. 

Range.-Specimens examined from NORTH BURMA: Mt. 
Imaw Bum. West of Maikla-Salween Divide; Pass east of 
Langpinghsien. YUNNAN: Likiang Range; Hills north-west 
of Tengueh. 

It is essentially like R. 8. vestitu8 of Szechuan and Hupeh, 
but it is a trifle larger in skull length (our skulls measuring 
71-4-78·1 mm. in length, but only once under 74·8 mm., 
whereas vestitus measured in our series 69·1-73·6 mm.-but only 
once over 71 mm.). Perhaps therefore it is merely composed 
of a group of very large individuals of vestitus. 

47. Rhizomys pruinosus Blyth 

The Hoary Bamboo-Rat 

Text-figs. 28, 29 

1851. Rhiz01nys pruinosus Blyth, J. Asiat. Soc. Beng., 20, 519. 
1915. Rhizornys senex Thomas, Ann. Mag. nat. Hist., 16, 313. 

From Yunnan, China (probably near Mongtse (Mengt.sz)). 

Type-locality.-Cherrapunji, in Khasi Hills, Assam. 
Distribution.-AsSAM, EASTERN BURMA, Yunnan, Kwan

tlmg, Indo-China, Siam, and Malay Peninsula. 
Range.-Specimens examined from" ASSAM: Cherrapunji in 

Khasi Ril1s; Mokokchung in N aga Hills; N aga Hills, 4,000 ft. 
MANIPUR: Bishampur; between Mongsench and Chantongia. 
EAST BURMA: Mountains east of Bhamo. YUNNAN, near 
Mongtse. TONKIN, Ngai-tio and Backan. ANNAM, Dakto. 
LAOS, Xiengkhouang. 

Specimens have also been examined (for pruinosus) from 
Mokokchung in Naga Hills, Assam; and betwe~n Mongsench 
and Chantongia, Manipur. Two specimens from Cherrapunji, 
females, \veighed 1·12 lb. and 1·20 lb. respectively. Both 
have the mammae 1-3 = 8, 
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This species is not so highly specialized as R. sinensis in 
that the occiput is relatively lower, being only rarely indivi
dually as much as a quarter of the occipitonasallE1ngth, and 
only in one specimen as high as 16 mm. (out of about twenty
eight measured). In the Indian race, and in general, the 
colour of the body is quite different from R. sinensis, being 
dark almost chocolaty brown throughout but mixed ,vith 
many white-tipped hairs which give a general grizzled effect, 
the general result unmistakable from the point of view of iden
tification. The parietal ridges of the skull may be separate or 
joined, but they never fuse into the excessively sharp high 
sagittal ridge of larger races of R. sinensis. I have seen only 
three skulls for this species in ,vhich the occiput is as high 
as a quarter of the occipitonasal length; these are all from 
Indian territory. 

TEXT-FIG. 28. Rhizornys pruinosu8 Blyth, 2 A, B, 0, dorsal 
ventral and front views of the skull. (X I!). (After Ellerman' 
1940, pp. 647, 648.) ~ , 
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B 

TEXT-FIG. 29. Rh,izomys pruino8Us Blyth, ~. A, lateral view of 
the skull. B, lower jaw of the same. (X Ii). (After Ellerman, 
1940, p. 648.) 

External characters.-Externally modified for underground 
life, as in other members of the family. In pruino8u8 the 
tail is over one-third of the head and body length, apparently, 
but I have no very l"eliable measurements for the other races. 
Fur fairly thick in the Indian race; very short and harsh in 
the Siamese race panno8'U8.· Proportions of the hands a.nd 
fingers much as in R. sinensis, the proportionate length of the 
fingers being as in a human hand, although the thumb is of 
course much more reduced. Hindfoot similar to that of 
R. sinensis the second and third toes being slightly dominant. 
Sole-pads granulated to a degre~; the two posterior ones 
apparently free. Mammae usually 1-3 =.8 but sometimes 
2-3 = 10 in the species. 

Colour entirely different from sinensis and vestitus in the 
Indian race, and considerably different from pannosus. It 
is dark brown throughout, with numerous whitish or white 
hairs spread over the back, giving a grizzled effect throughout; 
lo"rer parts dark but with a somewhat silvery effect owing to 
the ,vhitish hairs, the fur of the belly tending to be shorter 
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than that of the back. Feet dark. Cheeks tend to be very 
slightly lighter than the rest of the body. 

External measurements.-
Head and Tail Hind- Ea.r body foot 

Khasi Hills, Assam ? ? 34 11 
F. Cherrapunji, Assam 278 100 46 19 
F. Cherrapunji 256 105 50 18 

Mountains east of Bhamo, 
Yunnan border district ? ? 49 20 

Frost collect.ions-
F. 445 270 98 45 20 

Bishampur, Manipur 
M. 302 310 105 45 20 

Naga Hills, 4,000 ft. (Not entirely adult.) 
F. 320 300 110 50 20 

Naga Hills 
F. 321 305 110 50 20 

Naga Hills 
M. 330 320 115 50 20 

Naga Hills 
F. 252 350 120 52 25 

Naga Hills 

Fur shorter than the others, and lacking the white-tipped hairs over 
the back. 

Oranial characte1's.-The skull is in general like that of 
R. sinensis (wardi) although it is less angular, and less large 
than in the Burmese race of sinensis; the parietal ridges 
ultimately approach each other and may join but are never 
so far as I have seen tightly fused together as in wa'rdi, and 
appear less raised up than in wa1'di. Occiput lower than in 
sinensis races, but not dissimilar in general formation. The 
other cranial characters much as described for R. sinensis. 

Dental characters.-Including the fact that M. 1 is the 
smallest tooth in the upper series, and fairly constantly worn 
below level of M. 2, much as in R. sinensis. M. 1 appears 
4-rooted in two skulls from Tonkin. M. 2 is also 4-rooted in 
one skull. 

01'anial meaSU1'ements.-
• as ~ w. 0 S 0 .-. ;.J 

;.J ...... ;... GO :;j 
-0-4 as Q) ,.d ..+-J p.. p..rn ~ ~ -0-4 as rn ;.J -0-4 

g = GO 0 0 to) 

~ to) 
'0-4 0 0 0 ~ E-t ~ 

F. 20.11.1.43 59·0 17·7 12·7 10·2 14·3 
Cherrapunji, Assam. (Topotype. ) 

1\1. 21.8.2.24 55·5 17·1 11·8 10·8 13·8 
Mokokchung, Naga Hills, Assam 
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Oranial mea.surements (contd.) 
I a3 ~ 

.s ~ 0 
'~.a; ~ ~ 
'~CD CD -
C) c:e c:e 0 o ~ is ~ 

F. 88.12.1.60 61·3 19·1 12'8 
~Iountains east of Bhamo, East Burma (' senex ') 

11'8 

Frost collections- c~rca 
F. 252. 64·0 22·5 14·4 9·9 15·0 

Naga Hills, 4,000 ft.. Old. Ridges nearly fused on parietals 
F. 320 60·3 20·1 13'0 10'7 13·7 

Naga Hills 
F. 321 60·3 19·7 13'1 11·1 ? 

Naga Hills 
M. 330 64·3 22·7 13·0 10·0 16·7 

Nags, Hills. Old. Occiput abnormally high for species 
F. 445 61·0 19'1 13·4 10·a 15·5 

Bishampur, l\Ianipur. M. 3 unusually small 

D'imensions of the species Rhizomys pruinosus, all available 
races included, as indicated by British Museum material.
The occipitonasal length varies between 55·5 and 68 mm. 
The toothro,v between 11·5 and 15 mm. The head and body 
length varies between 265 and 350 mm. The tail between 98 
and 135 mID. The hindfoot between 34 and 50 mm. The 
condylobasallength is at highest 70·1 mm. 

Family VI. MURIDAE 
Rats and Mice, Hamsters, Voles, Gerbils, etc. 

Distribution.-World·,vide. 
This family, 1vhich is by far the largest family of mammals, 

comprises essentially those forms ,vith enlarged but not 
extremely enlarged infraorbital foramen, which is usually 
modified into a wider upper portion for muscle transmission 
and a narrower lower one for nerve transmission; usually 
the zygomatic plate is tilted upwards to a greater or lesser 
degree; and the lower jaw is without extreme abnormalities. 
The fibula is fused "\lith the tibia. The family is distinguished 
from the Muscardinidae by the dental pattern, which varies 
greatly but is never as in that family; and from the Rhizo
myidae by lacking the zygomasseteric peculiarities of that 
family. 

Four subfamilies occur throughout northern Asia, and one 
of these is dominant throughout Tropical Asia. A key to 
these subfamilies has already been given (supra, pp. 5-8), and 
their details ,viII be discussed at greater length below. 
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American authors prefer to divide this family into t,vo, 
Muridae (Murinae only as here dealt with), and Cricetidae 
(including Cricetinae, Gerbillinae, and Microtinae). 

Another subfamily, the Myospalacinae, containing a single 
genus Myospalax, is common in northern and central China 
and parts of Siberia, but does not reach Indian territory. 

Subfamily (a) CRICETINAE 

Muridae in which there are only two main rows of cusps 
in the upper molars, the laminae bearing these cusps separated 
by well marked inner and outer re-entrant folds; or, _ more 
rarely, the cheekteeth become flatcrowned and prismatic. 
They are rooted. In the Palaearctic genera, two of which 
reach India, the mola,rs are biserially cuspidate, as described 
above. The skull in the majority of genera lacks any extreme 
specialization. 

American authors restrict the family Muridae to those mice 
with three rows of cusps in the upper molars, and place the 
present group, the Microtinae, the Gerbillinae and others, in 
a special family, the Cricetidae. It appears, however, that the 
Cricetinae merely lack three rows of cusps in the upper series 
because the centre row of Murinae has become redllced. It 
is still traceable in some primit.ive American genera, and a 
genus from Madagascar; but in the Palaearctic members of 
the group and in many American genera, the centre row has 
become lost. 

This is the dominant subfamily of Muridae in America, 
,vhere there are more than forty genera. In the Old World, 
the group is less common; it is absent altogether in the 
Indo-Malayan and Australian regions, where the Murinae are 
dominant. There are five Palaearctic genera, t,vo of which 
reach North India; one genus is known from southern Africa, 
and a fe,v from Madagascar. 

In the Palaearctic region, one genus, Oalomyscus, which is 
south-west Asian in distribution, differs from the others in 
being essentially Murine (or Gerbilline) in external form, 'vith 
long rather hairy tail, and it is said to lack cheekpouches. 
It also has simpler teeth than the others. The other four 
genera are more Microtine in form, and adapted for life in cold 
climates. They all 11 ave the tail short and reduced, at most 
half 11ead and body length, and sometimes nearly as short as 
the hindfoot. Cheekpou'ches are said to be present in all. 

These- genera are some,vllat distinctive am'ong Cricetinae 
by their dental details, notably by the deep pits which isolate 
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between each pair of cusps in the upper molars. Cricetus 
(Germany and the Balkans eastwards to middle Siberia) and 
Mesocr-icetus (Caucasus, Syria, Persia, Turkey, Bulgaria and 
Rumania) differ from the two remaining genera in their 
specialized skulls, ,vith powerfully developed ridges which 
may unite in the adUlt, the palate is very long, over half the 
occipitonasallength. The tail is extremely short in these t,vo 
genera, which differ from each other principally in the shape 
of the infraorbital foramen. The two remaining genera have 
much more normal Murine skulls; Ph()dopus (Siberia and 
northern China) has the feet broadened and densely hairy; 
Cricetulus has the feet normal. The latter has the widest 
range in the Palaearctic, as will be noted below, and contains 
the greatest number of species. It reaches North-West India. 

Special work of refetOence.-Argyropulo, 1933, Z. Siiuget., 
8, 3, 133. A general revision of the Palaearctic genera. 

Key to the Indian gener.a of Cricetinae 

1 (2) Tail long, normally longer than the 
head and body length. Foot long, 
not much under a quarter of 'head 
and body length, and well over 
one-fifth of this length. Ear long, 
more than one-fifth of head and 
body length. M. 1 with five cusps. 
No pits between the main cusps 
of the upper molars. M. 3 ring-
shaped Oalomyscus 

2 (1) Tail short, in Indian species less 
than half of head and body lengt.h. 
Foot short, less than one-fifth of 
head and body lengt.h. Ear usually 
less than a fifth of head and body 
length. 1\1. 1 originally with six 
cusps. At some time during the 
animal's life, t.here is a deep pit be
tween each pair of main cusps of 
the upper molars. M. 3 less re-
duced, not ring-shaped Cricetulus 

According to Argyropulo, ,vho has revised the Asiatic 
genera, cheekpouches are present in Cricetulus, absent in 
Calomyscus. In Calornyscus, the ear is about a quarter of 
head a.nd body length, and the foot over this length in Indian 
specimens, but not so III those from Afghanistan. 
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Genus 20. Calomyscus Thomas 
1905. Galontyscus Thomas, Abstr. Proc. zool. Soc. Lond., 24, 23. 

Type-species.-Calomyscus bailwafdi Thomas. 
Dwtribution.-South-West Russian Turkestan (Kopetdag 

Mountains), Persia, Afghanistan, and BALUCHISTAN, Trans
caucasia. 

This genus, notwithstanding the fact that some American 
authors seek to make what is in my opinion too wide a distinc
tion between Palaearctic and American Hamsters, is a very 
close ally of the dominant North American genus Peromyscu;, 
and merely differs in having slightly more specialized simplified 
mo.lars and in the fact that the coronoid process is not 
specially reduced. It is not close to the other Palaearctic 
Cricetinae. As noted above in the key, the form is essentially 
Murine, with a long tail, hindfoot, and ear. There are no 
pits between the pairs of cusps in the upper molars; M. 3 is 
ring-shaped; and M. 1 has five cusps. 

There is one species. We have not very many Indian 
specimens, but there is a good series available for examination 
collected by Mr. Chaworth-Musters in Afghanistan. 

48. Calomyscus bailwardi Thomas 

The Mouse-like Hamster 

1905. Gal0l1tysCU8 bailwardi Thomas, Abstr. P'I'oc. zool. Soc. Lond., 
24, 23, and Proc. zool. Soc. Lond., 524-6. 

Type-loc~lity.-From Mala-i-mir, 70 miles north-east of 
Ahwaz, in Persia. 

Distribution.-As in the gellUS. 
External cha1·acters.-Form mouse-like but with a rather 

hairy tail. The tail is longer than the head and body in our 
material. Fur soft. Ear very ~arge, in Indian material 
usually over· a quarter of head and body length. Tail fairly 
evenly haired throughout, but the hairs not hiding the scales, 
and tufted terminally. Hand with four functional fingers, 
of which the middle pair are slightly longer than the outer 
pair, and a very redu~d thumb. Foot rather long, usually 
over a quarter of head and body length in Indian material; 
fiftll toe not quite so long as the three middle digits; hallux 
clawed, but set lower on the foot than the fifth toe, and shorter 
than tllat. The foot is rather narrow. There are said to be 
six mammae, and cheekpouches are said to be absent. 
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Oolour.-The back' is as a rule pinkish Band-coloured, with 
a -certain admixture of black 'hairs present or suggested. 
Head and outer side of limbs coloured as in back. Under
parts pure white throughout. Hand and feet white. Tail 
dark brown above, white below, its tuft white. 

External measurements of the I ndian races of Calomyscus 
bailwardi.-

Head and Tail Hind- Ear body foot 

Oalom,yscus bnil·wardi·bailwardi (' baluchi') 

Kelat, Baluchistan 79 95 21 19 
M. Kelat 72 82 20 18 
M. Harboi, Baluchistan 73 87 21 18 
M. Harboi 77 96 21 19 
M. Kelat, type, 'baluchi' 75 89 21 18 

Calomy.fJcu,fJ bnilwardi hot.cwni 

M. Gwambuk Kaul, 
Baluchistan, type 72 77 19 18 

F. Gwambuk Kaul . 65 78 18 17 
(50 miles south by west of Pangjur) 

Cranial characters.-The skull has a prominent and rather 
pointed rostrum, considerable interorbital constriction, and 
a rather wide and flat braincase, which is nearly unridged. 
There is a large and ~de interparietal present. Occiput weak 
and rather flattened. The bullae are of medium size (about 
15-16% of the occipitonasal length), ,and· tend to be rather 
flat. Pterygoid fossae very flat and ·shallow. Palatal fora
mina rather long, about 18-19% of the occipitonasal length. 
The toothrow averages shorter proportionately than -in other 
species of Palaearctic Cricetinae. The jugal bone: is 'rather 
long for a Murine rodent. The ·infraorbital foramen is not 
peculiar in formation, a:nd the zygomatic' plate is about 
straight anteriorly. The mandible has' the coronoid process 
well C:levelop~d, and the ang~lar portion rather small. 

Dental characters.-Upper incisors narrow, opisthodont, 
yellow and plain; the nasals proj~ct forwards' over the incisors 
anteriorly. First ·upper molar with Jive 'cusps, 'the front one 
near the front of the tooth, but pointirig outwards; behind 
this are two iriner and two outer slightly alternating cusps, 
the inner ones' slightly' in front of the outer ones; there are 
two alternating well marked folds each. side, the inner ones 
being slightly anterior to the outer ones. M. 2 with four 

24 
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cusps; much like M. 1 but lacking the front cusp, a.nd with 
the front inner fold reduced; M. 3 small, simple, and ring
shaped. The folds of the upper molars do not appear as 
pits between the cusps, thereby differing from Oricetulus and 
allied genera. First and second lower molars with two main 
alternating folds each side (but t.he anteroexternal one in 
M. 2 is reduced), and two main alternating cusps each side; 
traces of a posterointernal cusp present behind the second 
inner fold, and in the front of M. 1 there is a small antero
external cusp. The inner folds slightly anterior to the outer 
ones. M. 3 nearly simple, and small. 

Oranial measurements of the Indian races Calomyscus 
bailwardi.-

Oalornyscua bailwardi bailwardi (' baluchi') 

F. 19.11. 7.67 25·7 12·0 5·0 
Kelat, Baluchistan 

M. 19.11.7.65 25·5 12·1 5·0 
Kelat, Baluchistan, type of' baluchi ' 

3·8 

3·S 

Oalomy8CU8 bailwardi hotaf)ni 

M.. 19.11.7.63 24·2 11·1 4·7 
Gwambuk Kaul, Baluchistan, type 

F. 19_11.7.64 23-6 11-0 4-5 
Gwambuk KauI_ Old 

3·9 

3-7 

3·5 

3·4 

3·3-

3-1 

3·9 

4·2 

3·7 

3·S 

Dimensions of the species Calomyscus bailwardi, in British 
Museum material.-The .occipitonasal length varies between 
23-6·and 26·4 mm. Toothrow 3·1-3·6 mm. The head and 
body length varies between 65 and 89 mm., the tail between 
72 and 98 mm., hindfoot 18-2l mm. 

This species was not discovered in Blanford's day, and does 
not appear in Wroughton's li~t as it was not known to occur 
in India when his summary was published. 

Thomas described two races of this species in Baluchistan, 
otte- of which, baluchi, was placed in synonymy of the typical 
race by Argyropulo, and was supposed to differ·by its smaller 
ear. The other, hotsoni, is regarded as valid, but its characters 
amount to little and it may well be a synonym. 

24B 
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Provisional key to the races oj Calomyscus bailwardi 

1 (2) Occipitonasallength 24·7 mm. and 
more .. . O. b. bailwardi 

2 (1) Occipitonasallength 24·2 mm. and 
less. • O. b. hot8oni 

Neither of these two types are well known. 

(i) Calomyscus bailwardi bailwardi Thomas 
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1905. OalomysCU8 bailwardi Thomas, Ab8lr. Proc. %ool. Soc. Lond., 
24, 23, and Proc. %001. Soc. Lond., 524. 

1920. Oalomyscu8 baluchi Thomas, J. Bombay nat. Hist. Soc., 26, 
4, 939. (Kelat, Baluchistan.) 

Type-locality.-Mala-i-mir, 70 miles nort~-east of Ahwaz, 
Persia. 

Range.-Specimens examined from Persia: Mala-i-mir, 
Persopolis, and Shiraz. BALUCHISTAN: Kelat and Harboi. 

(ii) Calomyscus bailwardi hotsoni Thomas 
1920. Oalomyscus hotsoni Thomas, J. B01nbay nat. Hist. Soc., 26, 

4, 939. 

Type-locality.-Gwambuk Kaul, about 30 miles south-west 
of Pangjur, 2,700 ft., Baluchistan. 

Range.-Specimens examined from BALUCHISTAN: Gwam
buk Kaul. The form inhabiting Kopetdag, Russian Turke
stan ('mystax', Kashkarov, 1925), is supposed to be the same. 
I have seen a specimen from Kopetdag. 

Genus 21. Cricetulus Milne-Edwards 
1867. Cricetulus Milne-Edwards, Ann. Sci. nat., 7, 376. 
1903. Urocncetus Satunin, Ann. Mus. St. Pete'fsb., '/., 573. 

(Urocricetus kamens'l".s Satunin.) 
1914. Tacherskia Ognev, Moskva Dnev. %001. old. obsc. liub. jest., 

2, 102. (Tscherskia albipes Ognev = Oricetulus triton 
nestor Thomas, from Korea. Valid as a subgenus.) 

1928. O~nsumys G. Allen, J. Mamm., 9, 244. (Oansum,ys canus 
G. Allen, a sUbspecies of Oricetulus triton de Winton.) 

1933. AUocricetulu8 Argyropulo, Z. Sauget., 8, 133. (Oricetus 
eversmanni Brandt, from northern Kazakstan. Valid 
as a subgenus.) , 

Type-species.-Oricetulus griseus Milne-Edwards, a sub
species of G. barabensis Pallas, from Sib~ria. 

Distribution.-Greece, southern R1i~sia; Russian Turkestan, 
Chinese Turkestan, so~theql parts of Siperia ea~twards ~o 
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the Pacific coast, Manchuria, Mongolia, and northern China, 
states of Kansu, Shensi, Shansi, ChihIi, Shantung, Tibet, 
KASHMIR, BALUCHISTAN, Persia, Asia Minor, Israel, Syria, 
Afghanistan. 

Differing from Calomyscus in the more Microtine external 
form, with shortened tail, short foot and ear; and in the 
more complex dentition, and as indicated in the key above. 
Cheekpouches said to be present. 

There are at .least seven well marked species of this genus 
in the Palaearctic region, and possibly one or two more which 
are not represented in the British Museum. These may be 
very briefly characterized as follows: O. (Tscherskia) triton, 
South Ussuri region in Russian territory, and Korea, Chihli, 
Shantung, Sh~nsi and Kansu in China; with enlarged bullae, 
deep pterygoid fossae, skull with clear ridges on the frontals 
and parietals;. occipitonasal more t;han 32 mm. in length; tail 
tending to exceed half the length of the head and body. 
In the remainder, the bullae are proportionately smaller, the 
pterygoid fossae are shallow, the ridges of the skull are weak 
or absent, and the occipitonasal length is le~s than 31 mm., 
the tail is less than half the head and body length. O. (Allo
cricetulus) eversrnanni, south-eastern Russia (east of the 
Volga), Kazakstan to Saissan, and Mongolia; the inter
parietal. is reduced, the coronoid process higher and the tail 
shorter, apparently, than in the remainder. From our 
material, also, the palate is proportionately longer. O. lama, 
Tibet;. the' bullae small and fiat, the tail long, bicolor, about 
45% of head and body; O. alticola, tail short, white, only a 
third of head and body length; Tibet and KASHMffi. In the 
remaining species, the bullae are large, and well inflated. O. 
longicaudatus,.with ~ather long tail, nearly half head and body 
length, and (in -our material) relatively longer palatal fora
mina; Mongolia, Kansu, Shansi, Chihli, and possibly else
"There:' O. barabensis, the tail averages less than a third of 
head and body, and the back has a mid-dorsal stripe. The 
type is a race of this species, which is from Siberia, from the 
Ussuri region westwards to the Barabinsk Steppes, also 
Manchuria, Mongolia, ChihIi, Shantung, Shensi. O. migra
torius, like the last, but lacking the mid-dorsal stripe on the 
pack. Greece, so.uthern Russia, Russian Turkestan, Cau
casus, Mghanistan, Persia, Asia Minor, Syria, Israel, Chinese 
Turkestan, KASHMIR and BALUCHISTAN. 

Oricetulus is the. second generic name in the Old World 
Cricetinae.. I~ di~ers from Oricetus, which antedates it in 
its ll?-uch less sp~cia~~d skull; the condylobasallength is not, 
normally, as long as the occipitonasal length; the ridges on 
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the frontals and parietaIs are most often absent; the frontals 
are proportionately wider than in Cricetus, and the palate is 
shorter. 

Key to the species oj Cricetulus inhabiting India 

1 (2) The bullae small, fiat, about 14% 
or less of occipitonasallength . . Cricetulus alticola 

2 (1) The bullae large, well inflated, usual-
ly over 17% of the occipitonasal 
lengt.h. Cricetulus migrator'ius 

Blanford thought there were three species (referred by him 
to Cricetus) in Indian territory, namely C. phaeus (Pallas, 
1779, now regarded as a race .of C. migratorius and restricted, 
apparently, to part of the U.S.S.R.),.'head.a:Q.d body 31 to 4 
inches long, Gilgit, 5,000-9,000 ft.; o. Julius, Blanford, Gilgit', 
occurring with the last, head and body about 4!·inches long, 
and C. isabellinus, de Filippi, 1865, head and body 5·3 inches 
long. He thought it was doubtful whether these three should 
be regarded as species or varieties, and recorded the last as 
from Gilgit. All three names are now regarded as races of 
o. migratorius Pallas, and C. m. fulvus is, according to our 
material, a valid race. My classification of Cricetinae is 
based entirely on that of Argyropulo, 1933, and differs from 
it very little; indeed, only in giving o. alticola specific rank. 
This author referred all these three forms to O. migratorius. 
I do not know what Blanford is referring to as '0. phaeus' 
Wroughton ignored all t~ee names, and only dealt in his 
summary with O. alticpla, .from. La~ak,. but this again is 
erroneous in the fact that in the' British Museum material 
there are two quite distinct species in Indian territory, as I 
have keyed above. 

49. Cricetulus migratorius (Pallas) 

The Little Grey Hamster 

1773. Mus migratorius Pallas, Reise, 2, 703. 

Type-locality.-From the region of the Ural River, western 
Siberia. 

Distribution.-Greece, South Russia, Russian and Chinese 
Turkestan, south' to KASHMIR, BALUCHISTAN, ..iUghanistan, 
Persia, Asia Minor, Syria, Israel. As a general rule the tail 
is under a third of the head and body length. 

A species with the characters indicated in the discussion 
on the various species above; particularly with large bullae, 
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which distinguishes it from C. alticola, and with no mid-dorsal 
stripe on the back, which serves to distinguish it from O. 
barabensis, a northern species which is extremely closely 
related to it, and the place of .which it takes, apparently, in 
south-western Asia and South-East Europe. 

External characters.-The fur is thick, and the form is 
thickset and heavy. Tail strongly shortened, most often 
just under a third of the head and body length, relatively 
well haired, but with scales visible. Ear rather large and 
prominent; most often longer than or as long as the hindfoot, 
which is rather short, and broad. The sole may be partly 
hairy, but is not densely so, as a rule. Four functional 
fingers, the thumb vestigial. Foot with short toes; the hallux 
shorter than the other . four digits, which do 'not vary a great 
deal in length; the fifth the shortest. There are said to be 
8 mammae. Cheekpouches are present (noted on several 
skins, both for julvus and migratorius). 

Oolour.-Generally light grey above throughout; occasional
ly darker grey, as in a topotype from th~ Volga, and a speci
men from South. Waziristan (which appears immature); 
underparts as a rule pure white throughout. Dorsal fur black 
basally. Occasionally specimens may tend towards sandy 
brown above, but light grey seems to be normal. The tail is 
mostly white or light. 

External measurements.-
Head and 

body Tail 

Oricetulu8 migratorius migratorius 

HiJld
foot· Ear 

M. Kelat, Baluchistan 78? 15 20 

I have numerous skins from Persia, Asia Minor and elsewhere, but' 
this seems to be the only Indian one available. 43 skins from all 
localities in British Museum average, head and body about 94 mm., tail 
about 29 mm., hindfoot about 16 mm., ear about 19 mm. 

Oricetulu8 migratoriu8 Julvu8 

I have no measured Indian skins. Six specimens from Chinese 
Turkestan given an average of: hea.l and body about 96 mID., tail 
about 30 mm., hindfoot about 16 mm., ear about 16 mm. 

Oranial characters.-The skull is rather narrow in general 
appearance, but is not heavily ridged. Nasals quite long. 
and prominent, tending to be so.mewhat narrower poster
iorly than anteriorly. Parietals not ridged until extreme 
old age and then not heavily so. Interparietal tending to be 
somewhat narrow (from front to back), but well. developed. 
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Considerable interorbital constriction present. Occiput rather 
weak, and little ridged. Bullae well inflated and large, 
roughly 16-18% of the occipitonasal length. Pterygoid 
fossae rather shallow. The palate is generally less than half 

o 

TEXT-nG. 30. Oricetulu8 mig'1atoriu8 migratoriu8 (Pallas), cI. A, B, 0, 
dorsal, ventral and late~al views of the skull. D, lower jaw of the 
same. (x 3!). (After Ellerman, 1941, p. 430.) 
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the occipitonasal length. The palatal foramina are long, 
about 18% or more of the occipitonasal length as a rule. 
Zygoma narrow, with shortened jugal; infraorbital foramen 
normal, and ~ygomatic' plate about straight anteriorly. 
Mandible with very prominent coronoid process, which is 
curved backwards; and rather narrow angular process; a deep 
curved space' separ~tes both from the condylar process, 
which is wider than either in the majority of specimens. 

Dental eharacters.-Upper incisors of medium width or 
narrow, yellow and plain. M. 1 with six cusps originally, 
the cusps high and well marked; there are three laminae, 
each bearing a· pair of these cusps, and these lamin~e are 
separated by a deep inner and outer re-entrant fold each ·side ; 
between each pair of cusps is a deep pit so that there are 
three deep pits in the centre of the tooth, and these pits tend 
to isolate; originally they are probably caused by a backward 
prolongation of the outer re-entrant fold. M. 2 with two 
laminae, two central pits, and four cusps (Le. like M. 1 with 
the anterior la~ina absent). M. 3 relatively small, resembling 
M. 2 but on a reduced and rather more indistinct scale. 
Ultimately the whole pattern wears out, though often traces 
at least of the central pits remain. First lower molar with 
three main inner, two outer re-entrant alternating folds, and 
three well marked cusps each side (traces also of a postero
internal cusp). Second lower molar like the front one, only 
lacking the front pair of CUSpSt Third lower molar not very 
different from the second one, but reduced in size and rather 
less distinct. -

OraniaZ measurements.-
II ~ ~ 0 .S OJ .... 0 -'.-4 ....... Q) S a:>'. ~ as 
~as .... as o£ ~ 

'.-4 en as c6 ....... s:l o as - ~ - 0 0 
o d ca 0 ::s 0 ~ 

0 P-t ~ ~ ~ ~I 

Oricetulus migratorius migratoriu8 

M. 21.7.14.5 28·6 13·9 5·2 5·4 4·1 3·9 
Ladha, south Waziristan 

F. 21. 7.14.6 28·6 13·5 5·7 5·4 4·0 4·2 
Ladha, south Waziristan 

Several other skulls examined from Asia l\Iinor, Persia., one from 
region of Baku, Russia. 

Oricetulu8 migratoriu8 julvu8.. 

F. 81.3.1.17 26·7 12·8 5·0 5 0 
Gilgit, Kashmir. Rather young 

Three other specimens from Chinese Turkestan 
Mountains). 

4·6 4·1 

(Karakorum 
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Dimensions of the species Cricetulus migratorius, in British 
Museum material.-The head and body length varies between 
76 and 130 mm., the tail between 15 and 37 mm., hindfoot 
12-20 mm. (very rarely as much as 20 mm.). 'The occipito
nasal length varies between 24·6 and 30·6 mm., the toothrow 
3·7-4·6 mm. 

Provisional key to the Indian races of c. migratorius 
1 (2) The toot-hrow at least 4·4 mm. in 

length, and proportionately longer O. m. julvus 
2 (1) The toothrow at most 4·1 mm. 

in length, and proportionately 
shorter. O. m .. ~igrqtoriu8 ' 

There are several races of this species; too ma~y are named. 
The Persian one is named as isabellinus (1865), a probable. 
synonym of cinerascens Wagner, 1848, from Syria. But I am 
not able to distinguish Persian specimens with certainty from 
our somewhat scanty Russian material. Our material for 
the second name in the species, arenarius Pallas, 1773, is 
altogether too poor for one to be able to gather what its 
characters might be, but Blanford's race fulvus, which is o~e 
of the earlier names in the species, seems to stand quite apart 
from our considerable material for the typical and other 
races on account of its relatively long toothrow. Other 
Indian material I have to place in the typical race for the 
time being on account of uncertainty as to what the distin
guishing characters of that race are supposed to be, and lack 
of Russian material with which to compare. But specimens 
examined from the Caucasus, the Aral Sea region, Persia, 
Asia Minor, Israel, and Baluchistan seem to represent one 
form, and not to be certainly distinguishable from each other. 

There is another darker race in northern Asia Minor, and 
another shorter-tailed race in Djarkent, Samarkand region, 
Tianshan and Zungaria, but both of these are extralimital, 
and antedated by the'two Indian names. 

(i) Cricetulus migratorius migratorius (Pallas) 
Text-fig. 30 

1773. MU8 'Inigratoriu8 Pallas, Reise, 2, 703. 
1865. Cricetulu.fJ isabellinu8 de Filippi, Viaggio in Persia, 344 .. 

(Persia.) (Cricetu8 phaeus (Pallas, 1779, Nov. Sp. Quad. 
Olir. Ord., 261) and Cricetus isabellinus of Blanford, 1891, 
Fauna Br.it. India, 436, 437.) 

Type-locality.-Region of the V"ral River, U.S.S.R. 
Range.-Specimens examined from RUSSIA: Volga; TURKE

STAN: Cap Urga, Eouth-west of Aral Sea; PERSIA: Shiraz, 
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Bagh Rezi, Kazvin, Khorassan, Menzil, Sam. BALUCHISTAN: 
Kelat. NORTH-WEST FRONTIER: Ladha, South Waziristan. 
CAUCASUS: Talysh Mountains, Baku; near Alexandropol, 
Erivan; ASIA MINOR: Baibort, Changria, Kara-Dagh, 30 miles 
north-west of ·Konia,. Murad-dagh, Smyrna, Van. ISRAEL: 
Rehoboth (skin). 

(ii) Cricetulus migratorius fulvus (Blanford) 
1875. Oricetus (Oricetulus) julvus Blanford, J. Asiat. Soc. Beng., 

44, 2, 108. 

Type-locality.-Plains of Eastern Turkestan, Pamir and 
Wakhan. 

Range.-Specimens examined from Chinese Turkestan: 
North side of Karakorum Mountains, Alveza Kazan, Kashgar 
(junction of Sanju Pass and River Karakara), Surhad Wakkan, 
and Punja Wakkan. KASHMIR: Gilgit. 

It appears to be like the typical race, but with a longer 
toothrow. 

Note from a skin "from Chinese Turkestan: 'Gregarious; 
two large cheekpouches, red toe pads; gravid female, eight 
young'. 

50. Cricetulus alticola Thomas 
The Ladak Hamster 

1917. Oricetulus alticola Thomas, Ann. Mag. nat. Hist., 19, 455. 
1922. Oricetulus alticola tihetanus Thomas and Hinton, Ann. Mag. 

nat. Hist., 9, 180. Tingri, 14,000 ft., Tibet. 

Type-locality.-Shushul, Ladak, 13,500 ft. 
Range.-Specimens examined from TIBET: Tingri and 

Dzakar Chu. Teza, on UPPER SUTLEJ. LADAK: Khardong, 
Durgu village. and Shushul. 

This species differs sharply from C. migratorius and its allies 
in having the bullae small, flattened, and only about 14% 
of the occipitonasal length. In this character, it diverges 
from normal Cricetulus, and makes an approach towards the 
genus Phodopus, which contains two species peculiar on 
a~count of their hairy feet and excessively short tails as well 
as their relatively reduced bullae. C. alticola has the external 
~haract.ers more as in Cricetulus. It is very closely allied to 
a Tibetan species C. lama Bonhote, 1905, which antedates 
it, and .A1;gyropulo made it a race of that. However l .the tail 
prop,ortions in the two species are very ~erent. .i1le tail 
is short, only about a third of head and body length in C. 
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alticola, whereas in O. lama it is roughly 45% of the head and 
body. I, t1!erefore, tentatively regard the present species as 
valid, but it may be that intermediate forms will be dis
covered in which case Argyropulo's classification would be 
correct. O. lama is not a well known form. 

External characters.-Essentially as described above for O. 
migrator ius ; tail about a third of the head and body length; 
foot usually a little longer than the ear. 

Colour.-Above grey, with whitish'hands and feet; under
parts mainly light grey, therefore differing in this character 
from C. migratorius. Tail white. 

External measurements.-
Head and Tail Hind- Ear body foot 

Cricetulus alticola 

r.1. Shushul, Ladak 100 29 17 15 
M. Khardong, Ladak 90 33 16 131 
M. Khardong 93 35 15· 15 
F. Durgu Village, Ladak 85 29 16 14 
M. Teza, Upper SutIej 82 30 16 15 
M. Shushul, type 98 31 15! 15 

Cranial and dental characters.-Essentially as in O. migra
torius, except for the fact that the bullae are small, reduced, 
and flat (roughly 14% of the occipitonasallength). 

Oranial measurements.-
I 

o 
~ ..... 
'a~ .... liS 
g d 
o 

Cricetulu8 alticola 

F. 6.10.3.4 24·8 ? 5·0 3·4 3·9 4·3 
Shushul, Ladak. Rather young 

M. 6.10.3.13 26·4 12·4 5·2 3·8· 3·7 4·1 
Shushul, Ladak, type 

Another broken skull from Upper Sutlej Valley examined. 

Note that the bullae are actually considerably smaller than 
those of o. migratoriuslisted above. 

Dimensions of the species Cricetulus alticola, in British 
Museum material.-The occipitonasal length varies between 
24·8 and 26·4 mm. Toothrow 3·7-4 mm. Head and body 
length varies between 82 and 103 mm., tail between 27 and 
37 mDl., hindfoot 15-18 mm. 
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Subfamily (b) GERBILLINAE 

Muridae in which the cranial and external specializations are 
leading towards saltatorial life. That is to say, the skull is 
of the type which is found elsewhere in jumping rodents. 
The braincase is rather widened, the b~llae tend to become 
inflated, sometimes enormously so, the zygoma is narrowed, 
and slopes upwards rather abruptly anteriorly, the rostrum 
tends to be narrow. The zygomatic plate is considerably 
thrown forwards anteriorly, and is tilted upwards and typi
cally Murine. The coronoid process of the mandible is 
small and reduced, and the jaw is rather weak, with a wide 
curved space separating the condylar and angular processes 
behind. Except in one genus, the upper incisors are grooved. 
There is often a second pair of foramina (between the tooth
rows) in the palate, and the front pair are long and narrow 
as a rule. Externally the form is modified towards saltatorial 
life, with long tail, in the Indian species, rather long foot; etc. 
The tail is moderately hairy. Some gerbils habitually 
proceed by jumping on the hindlegs, as in jerboas, but 
there is surprising lack of information as to which species do 
so and which do not. The molars of this subfamily are 
hypsodont, and ultimately become rootless in one Central 
Asiatic genus. They tend to become simple-prismatic in 
type, i.e. M. 2 roughly 8-shaped, M. 1 with two folds each 
side. M. 3 is always small. In primitive genera, however, 
signs of biserial cusping are evident in the upper molars. 

The group is Old World in distribution. It is common 
throughout Africa, and perhaps the majority of species reside 
in that continent. It is, however, well represented in Asia. 
The northern boundary for its range seems to be the Caucasus, 
Russian Turkestan, Transbaikalia, Manchuria, Mongolia, and 
the southern limit in Asia roughly from northern ChiIla 
(Kansu, Shensi, Chihli, etc.), through Sinkiang; Nepal Terai 
westwards and southwards to Ceylon; west of Baluchistar:t 
occurring through(,)ut South-West Asia west to Arabia and 
Asia Minor. The group is wholly absent from the Malayasian 
region, and is not known east of Nepal Terai in India. Half 
a dozen genera occur in Asia, and three of these reach India. 
These will be dealt With in some detail below. Others from 
Asia include Rhombomys, Chinese Turkestan, Mongolia, 
Russian Turkestan, North Persia, unique in the subfamily in 
that the cheekteeth are rootless; Brachion·es, based on -a 
peculiar, small species· from Chinese Turkestan and Mongolia 
in which the frontals are unusually widened, the palatal 
foramina shortened, the nasals short, the superior aspect of 
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the skull being almost triangular; and Psammomys, which 
is North African and also occurs in Israel and part of Arabia, 
much like Meriones but with plain upper incisors and rather 
short tail. Another very interesting Palaearctic genus which 
occurs in Egypt and Algeria is Packyuromys, in ,vhich the 
tail is strongly shortened and club-shaped, and the mastoids 
are excessively inflated, the bullae in the British Museum 
specimens averaging up to 48% of the occipitonasallength. 

On this subfamily see Ellerman, 1947, Proc. zool. Soc. Lond., 
117, 269, and on the genus Meriones, Chaworth-Musters 
and Ellerman, Proc. zool. Soc. Lond .. , 117,478. 

Key to tke Iridian genera of Gerbillinae 

1 (2) The upper molars are strictly simple 
prismatic at all times, with no 
signs of cusps. The folds of the 
upper molars mostly equal in size 
(or ifnot, then the inner fold tends 
to be slightly longer than outer 
fold). Laminae of molars always 
joined, and the folds nearly meet 
in the middle line of the tooth. 
(In the Indian species, the occipi. 
tonasallength of the skull exceeds 
31 mm., and the tail is never dark 
above and below, and pale along 
the sides.). .. M eriones 

2 (1) The upper molars are not strictly 
simple prismatic in type, but at 
least originally there are clear 
signs of cusps or clear constrictions 
on the lamin~e representing cusp 
spaces. Laminae of molars not, 
always joined, and the general 
dental effect is more complex and 
angular. 

3 (4) Zygomatic plate unusually strongly 
thrown forwards and angular. 
Nasals long, usually more than 
400/0 of the occipitonasal length. 
Bullae relatively small, not much 
over a quarter of occipitonasal 
length, or may be less than this 
percentage. Palate long, clearly 
over half occipitonasal length. 
The main outer folds of upper 
molars tend to be larger than the 
inner ones. Length of the occi. 
pitonasal is not less than 38·5 mm. 
The tail (in the Indian species) is 
dark above and below, and pale 
along .the s·ide s . Tatera 

2 
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4 (3) Zygomatic plate less exaggerated. 
Nasals (in Indian species) not 
reaching 40% of the occipitonasal 
length. Bullae proportionately 
larger. Palate not reaching half 
occipitonasal length (in Indian 
specimens). The main inner folds 
of the upper molars are larger 
than the outer ones. Length of 
the occipitonasal not exceeding 
37 nun. (in the Palaearctic region; 
in India, not reaching 31 mm.). 
Tail not coloured as above Gerbillus 

In Blanford's day, all the gerbils of India were referr~d to 
as Gerbillus. Later, by Lataste and others, this genus was 
variously subdivided, and ultimately became much oversplit. 
I offered a revision of the genera in 1941, reducing them to 
twelve in the subfamily. Simpson, 1945, is of the opinion 
that I retained too "many, and reduces them to ten, suspecting 
that a more synthetic detailed study would properly reduce 
this number. It does, however, seem reasonable to retain 
the seven Palaearctic genera which I_have mentioned above. 

Genus 22. Gerbillus Desmarest 
1804. GerbilluB Desmarest, Nouv. Dict. Hist. nat., 24, Tab. Math.: 

22. 
1881. Dipodillus Lataste, Le Naturaliste, Paris, 1, 506. Gerbil

lUB simoni Lataste, from Algeria. Valid as a subgenus. 

Type-species.-Gerbillus aegyptius Desmarest = Dipus ger
billus Oliver from Egypt. 

Distribution.-South, East, North and northern West 
Africa; South-West Asia, from Arabia, Israel and South 
Persia eastwards to the PUNJAB, BALUCHISTAN, SIND, 
GUJERAT and KATHIAWAR. 

Small Gerbils in which the molars are originally clearly 
biserially cuspidate. The detailed characters by which this 
genus may be distinguished from Tatera, which it most 
resembles in the structure of the cheekteeth, are given in the 
key above. However, sometimes in African races, the bullae 
may be proportionately as small as in Tatera. 

There are two groups of species in this genus which occur 
side by side throughou~ the range of the genus, in the Palae
arctic region, one in which the soles are naked, and one in 
which the soles are at least partly hairy. Formerly both 
were given generic rank, Gerbillus being restricted to the 
hairy-soled group, and Dipodillus being used for the naked
soled group. However, this is not considered a character 
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of generic value elsewhere, and in the allied genus M eriones 
either type of sole structure may occur, so that it is clear that 
Dipodillus is not more than of subgeneric value. 

Key to the subgenera of Gerbillus 
1 (2) Soles entirely naked. 
2 (1) Soles at least partly hairy. 

Dipodillu8 
Gerbillus 

Subgenus (a) Dipodillus Lataste 
1881. Dipodillu8 Lataste, Le Naturaliste, Paris, 1, 506. 

Based on Gerbillus simoni Lataste (Gerbillus dasyurus 
simoni), from,Algeria. 

There seem to be six Palaearctic species in this subgenus; 
two of these reach India, and two are confined to North 
Africa. The other two are from -the Aden district of Arabia; 
G. famulus Yerbury and Thomas, which is like G. nanus but 
larger in size, and G. poecilops Yerbury and Thomas, which is 
not unlike G. dasyurus but larger in size and with propor
tionately short tail and ears. 

Key to ]·ndian species of subgenus Dipodillus 
1 (2) Bullae larger, 8·1 mm. and more 

in length, approximating at least 
to 30% of the occipitonasallength Gerbillus nanus 

2 (1) Bullae smaller, normally less than 
30% of the occipitonasal length; 
their actual length 7· 9 mm. and 
less. Gerbillus dasyurus 

It must be noted that the measurements for the bullae 
given in this key refer only to the Indian races. These two 
species are not very widely separable from ,each other, and 
dasyurus has priority; but they seem to occur together, or 
at least in the same general,neighbourhood, from the deserts 
of western India westwards to Algeria. 

51. Gerbillus dasyurus (Wagner) 
Wagner's Gerbil 

1842. Meriones dasyttrus Wagner, Arch. Naturg., 8, 1, 20. 

Type-locality.-Sinai. This is the earliest name for a 
species of subgenus Dipodillus from Asia. 

Distribution.-According to the classification here offered, 
the species ranges from Algeria, Libya, Egypt, to Israel, 
Iraq, Arabia, thence to NORTH-WEST FRONTIER, PUNJAB~ 
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SIND, GUJERAT and KATHIAWAR. It contains essentially the 
generalized Dipodillus gerbils of Asia and North Africa, 
with relatively small bullae, and small size (the occipitonasal 
length not reaching 29 mID. in our material for Palaearctic 
races). Doubtless also the species ranges in Kenya, the 
Sudan, and Somaliland, but the precise status of forms in
habiting those parts of tropical Africa has not been ascer
tained during the compilation of this work. 

External characters.-Very small in size, the head and body 
90 mm. at highest. Fur soft. Tail extremely long, most 
often exceeding 150% of the head and body length, fairly 
well haired throughout its length, slightly tufted terminally. 
Manus with four well developed digits bearing quite prominent 
cla,vs in proportion to the size of the animal, and a very small 
but traceable thumb. Hindfoot long, but usually under 30% 
of the head and body, rathef narrow, the soles quite naked, 
the three central toes m~rkedly longer than the two outer 
ones; fifth toe reaching well past -base of fourth; hallux 
reaching about base of second. Ear large, 10-13 mm. in 
length. . 

Golour.-Above mostly pale sandy brown, the hairs darker 
basally, and sometimes some of the dark basal part of the 
hairs show, mixing the sandy brown of the back with a blackish 
suffusion. Feet pale or whitish. Underparts wholly white. 
Tail usually clearly bicolor, darker above, paler below, but 
in a few specimens it is almost wholly pale. 

External measurements.-
Head and T °1 Hind- Ear 

body al foot 

Gerbillus dasyurus indus 

M. MuIi, Kathiawar 74 103 19i 12 
Muli (? immature) 57 85 18 10 

M. Lunwa, Palanpur . 73 109 19 12 
F. Chakri, Salt Range, Punjab 58 91 20 12 
IVI. Gambat, Sind, type 72 11 7 22 13 

Frost collection. Most of these lack skulls, and so their identifica
tion must be regarded as provisional. 

F. 4. Tirth Laki, Indus, Sind 87 115 20 12 
F. 19. Panoaqil, Sind 90 lIB 20 12 
M. Laki hill, Ranikot., Sind 70 91 21 10 

Sehwan, Sind 65 110 20 10 
M. Sehwan 75 123 20 10 

Sehwan 60 93 20 10 
F. Indus River, Sind 65 125 20 10 
M. Tirth Laki, Sind 75 122 21 11 
F. Sanu, Sind 75 125 21 10 
F. Sehwan 80 121 21 10 
F. Sanu 70 133 20 10 
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Notes from skins.-Lunwa, Gujerat; weight i oz. Muli, 
Kathiawar; weight, ! oz. and! oz. 

Oranial characters.-Skull very small, the occipitonasal 
length about 27 mm. at most. Nasals narrow, the rostrum 
straight, not bowed down in front. Frontals ridged, but not 
very powerfully so, evenly divergent backwards, narrowest 
just behind lachrymals. Suture of frontals and pariet.als 
nearly straight, interparietal wide and large. Zygomatic 
plate only moderately thrown forwards and mastoids not 
prominent when skull is viewed from above. Bullae large 
for a Murine Rodent, but usually under 30% of the, o~cipito~ 
nasal length, and not very much inflated for a Gerbilline. 
Pterygoid fossae shallow, reduced; hamulars joining bullae. 
Front palatal foramina narrow and long, and there is in the 
small series of skulls available a well marked second pair of 
slitlike foramina between the toothrows. Zygoma narrow; 
zygomatic plate fairly well thrown forwards and ridged 
superiorly. Mandible about. as in Meriones hurrianae, with 
weak coronoid process, the angular narrow and drawn back· 
wards to a degree, the root of the lower incisor visible under 
and beside the coronoid. 

Dental characters.-Upper incisors opisthodont, yellow, one
grooved. The upper molars less simple, at least originally, 
than in Meriones, and originally with clear signs of biserial 
cusping. M. 3 ring-shaped and very small; M. 2 ,vith a 
shallow outer and a deep inner fold, roughly dividing the 
tooth into two lobes; M. 1 with two folds each side; the 
front lamina caused by these folds is single, narrower than 
the others; the other laminae appear to be biserially cuspidate; 
the second inner fold is very wide, larger than the others, 
and at the back of the tooth the outer- cusp tends to be 
slightly anterior to the inner one which has a heel which 
appears on the outer border of the tooth behind the outer 
cusp. Sometimes the laminae are divided, not. joined, and 
the general effect even of worn teeth is more complex than 
in Meriones. Lower molars; M. 3 very small, rmg-shaped; 
M. 2 with two laminae, and M. 1 ,vith three laminae; at least 
the second lamina of M. 1 and sometimes others of the 
laminae with signs of biserial cusping. 

For the related species G. nanus and G. gleadowi I have 
only by me skulls with rather more worn teeth than those 
for G. d. indus. Nevertheless it is clear that their molars are 
more complex in detail than in M eriones. The unusually 
large second inner fold in M. 1, for instance, is traceable 
in all. 

25 
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Cranial measurements.-
• as .s ....... s 

:&1 ~ ! ~ ~ 
c.>m as as~ ~ o ~ ~ p..~ ~ 

Gerbillus dasywrus indUB 
M. 13.8.8.88 25·6 12·6 4·1 7·1 

Muli, Kathiawar 
M. 13.9.18.89 25·3 12·5 4· 2 c. 7·0 

Lunwa, Palanpur 
M. 20.6.1.1 26·0 12·4 4·4 7·7 

Kasi Bridge, South Waziristan 
M. 15.11.1.100 25'1 12·1 4·3 7·8 

Gambat, Sind, type 
F. Frost colI. 4 27·4 13·6 4·7 7·9 

Tirth Laki, Indus, Sind. Old 

~ 
o 

.£ 
o 
o 
~ 

3·4 

3·0 

3·1 

3·2 

9·4 

9·6 

9·1 

10·6 

5·2 

4·6 

4·3 

Dimensions of the species Gerbillus dasyurus, in British 
Museum material.-The occipitonasal length varies between 
24·5 and 28·8 mm. but in adult probably 25 mm. is the 
minimum, or nearly so. Toothrow 3-4·1 mm. Head and body 
length varying between 57 and 92 mm. Tail varies between 
65 and 122 mm. Hindfoot 18-26 mm. 

Most often in this species the hindfoot is less than 30% of 
the head and body. 

The Indian race was last to be named among Palaearctic 
subspecies, and it is extremely difficult to give characters 
which will distinguish all named races of this species because 
many of them are very little known. It can be stated with 
some certainty that the typical race, from Sinai, Iraq, and 
Israel, averages larger than the other races, and is almost 
always larger than the Indian race individually. The next 
name to be considered, G. d. simoni, from Algeria, stands out 
among the races of this species by having proportionately 
smaller bullae. The next name, lixa Yerbury and Thomas 
from Aden district, is little known, but the few specimens 
we possess average distinctly shorter in tail length than in 
the Indian subspecies. An Egyptian race, G. d. amoenus, 
seems rather near the Indian form; generally its frontals 
appear somewhat narrower than adult Indian material. A 
few other named North Mrican forms which antedate indus 
are very rar~ and little known. 

(i) Gerbillus dasyurus indus (Thomas) 
1920. Dipodillu8 indu8 Thomas, J. Bombay nat. Hist. Soc., 26, 4, 935. 

Type-locality.-Gambat, Khairpur, Sind. 
Prior to this publication, the present form was referred to 

Gerbillus nanU8 Blanford. 
25B 
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Range ......... Specimens examined from SINn: Gambat, Khair
pur; Tirth Laki, and Laki Hill, Ranikot; Sanu; Sehwan; 
Indus River; Panoaqil; PUNJAB: Chakri, Salt Range. NW 
FRONTIER: Kasi Bridge, South Waziristan; GUJERAT: Lunwa, 
Palanpur. KATHIA WAR: Muli. 

A relatively small race, length of the occipitonasal in adult 
skulls about 25-27 mm., width of the frontals about 4·3-
5·4 mm. (usually exceeding 4·3 mm.), bullae averaging about 
28% of the occipitonasal length, and the tail most often 
exceeding 150% of head and body length. 

52. Gerbillus nanus Blanford 
The Little Gerbil 

1875. Gerbillu8 nanU8 Blanford, Ann. Mag. nat. Hist., 16, 312. 

Distribution ....... As here understood, from BALUOHISTAN 
westwards to South Persia, Arabia, Israel, south Egypt, 
Tunis, and Algeria. 

This is essentially like Gerbillus dasyurus, but with larger 
bullae, which average more than 30% of the occipitonasal 
length. Throughout its range it occurs in the same general 
localities as G. dasyurus, though in India the two seem not 
to occur together. The typical race has an unusually long 
tail, over 160% of the head and body on average, and a long 
foot, averaging 1nore than 30% of head and body, so far as 
ascertainable from the somewhat limited material available. 
It differs in its longer tail and foot from the Arabian race, 
G. a. arabium, and the Algerian race, G. d. garamantis, but 
is extraordinarily like a race from South Egypt, G. a. mackil
ligini, ,vhich has however a slightly shorter ear as a rule. 

External characters.-Much as in G. d. indus; tail more 
noticeably tufted in the small series of skins available, and 
foot longer, over 30% of head and body, and in length 23 .. 
24 mm. instead of 22 mm. and less for G. a. indus. Soles 
naked, as usual for the subgenus. Ear larger than in G. d. 
indus, 13-15 mm. (about 19% of head and body length). 

Oolour.-Above pale sandy brown, the hairs darker basally. 
Tail clearly bicolor, well tufted; dark above, whitish below, 
the tuft at the end appearing mostly dark. There is a consi
derable growth of short hair on it throughout its length. 
Underparts wholly white, and cheeks white. 
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External measurements.-

Head and Tail Hind- Ear body foot 

Gerbillus nanU8 nanU8 

F. Dander, 90 miles east of 
Turbat, Baluchistan 72 106 23 13 

M. Pasri, Baluohistan 69 126 24 14 
M. Kuldar, 85 miles east by 

north of Turbat 78 122 24 15 

Oranial characters.-The skull is much like that of G. d. 
indus, apart from its larger bullae, but tends to be larger, 
although not reaching 30 mm. in occipitonasallength. The 
bullae are larger than in the related species, and approximate 
to 30% of the occipitonasallength:. 

TEXT-FIG. 31. Gerbillus nanU8 nanU8 Blanford. A, B, dorsal and 
ventral views of the skull. (X 7). 

Otherwise much as in the related species, including man
dible and grooved incisors. For dental characters, see note 
under G. dasyurus, p. 385, supra. 
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Oranial measurements.-
~ • 0 c:t 

~ ...... 
CD i'~ ~ ..... «s .ec Q'J ~ ga «s «s ~ =s t; teeS 

0 P-4 ~ ~ 

Gerbillu8 nanU8 nanus 

M. 19.11.7.60 27·8 13·5 4·7 8·7 3·3 10·4 4·7 
Pasri, Baluchistan 

M. 19.11.7.61 27·5 13·5 4·8 8·2 3'3 10·0 5-0 
Kuldar, Baluchistan 

F. 19.11.7.62 ? 12'4 4·5 8·2 3·2 ? 4·5 
Dander, Baluchistan. (Nasals broken) 

Another skull from Muscat, East Arabia, has the occipitonasal about 
25·1 mm., the bullae 8·1 mm. 

Dimensions of th~ species G. nanus, in British Museum 
material.-The occipitonasal length varies between 24·4 and 
28·6 mm. Toothrow 2·9-3,7 mm. The head and body length 
varies between 65 and 95 mm., tail between 82 and 140 mm. 
(rarely under 90 mm.), hindfoot 18j--25 mm. (rarely under 
20 mm.). 

(i) Gerbillus nanus nanus Blanford 
Text-fig. 31 

1875. Gerbillus nanU8 Blanford, Ann. Mag. nat. Hist., 16, 312. 

Type-locality.-Gedrosia, west of Gwadar, Baluchistan. 
Range.-Specimens examined from BALUCHISTAN: Dan. 

der, Kuldar, Pasri. East Arabia: Muscat. 

Subgenus (b) Gerbillus Desmarest 
Differing from Dipodillus in the fact that the soles of the 

hindfeet are at least partly hairy. The distribution is as in 
the genus Gerbillus. 

In the Palaearctic region, there are two well known and 
long established species, which occur together throughout 
North Africa, and occur together in Israel, Gerbillu8 gerbillus 
Olivier, 1800, the lesser Egyptian Gerbil, occipitonasa~ length 
almost always less than 30 mm. in length, and Gerbillu8 
pyramidium Geoffroy, 1825, the greater Egyptian Gerbil, 
occipitonasal on average exceeding 30 mm. in length. Be
sides these, it appears there are two species of Gerbillu8 in 
South-West Asia. One of these, G. cheesmani Thomas, 
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from Iraq and Arabia, is the size-of G. gerbillus, but differs 
from both the Egyptian species in having the bullae large, 
averaging over 31 % of the occipitonasal length, whereas 
in the North African species they average under 30% of this 
length. The other species is the Indian one, G. gleadowi 
Murray. It is not so distinct as cneesmani. It is a border .. line 
species in size, on the whole apparently agreeing with G. 
gerbillus but the occipitonasal length can reach 30 mm. 
individually. The bullae are smaller than in cheesmani, 
about as in some forms of gerbillus in size. It was formerly 
very imperfectly known, but Mr. Frost has recently taken a 
fine series of some twenty .. five specimens in Sind, which 
enable me to state that its tail is unusually long, most often 
more than 160% of the head and body length. This un
usually high percentage is not reached (on average) in any 
race of G. gerbillus or G. pyramidium from the Palaearctic 
known to me. As the geographical range of gleadowi is very 
'videly separated from either of the ranges of those two 
species, and as its bullae are clearly smaller than those of 
G. cheesmani, I tentatively regard the Indian form as a 
species. 

53. Gerbillus gleadowi Murray 
The Little Hairy-footed Gerbil 

1886. Gerbillu8 gleadowi Murray, Ann. Mag. nat. Hist., 17, 246. 

Type-locality.-Beruto, 15 miles south-west of Rehti, in the 
Mirpur-Drahrki Taluka of the Rohri district, Upper Sind. 

Range.-Specimens examined from SIND: Rohri; Th.~r and 
Parkar (Hara); Gulamjo Goth, Umankot. PUNJAB: Chakri, 
Salt Range. GUJERAT: Lunwa, Palanpur. 

Distribution.-INDIA. : Punjab, Sind, Gujerat. 
Differing from Gerbillus gerbillus, to which it appears 

nearest in size of skull, in its proportionately longer tail, 
which averages over 160% of the head and body length. 
Size as a rule smaller than in G. pyramidium. Bullae propor
tionately smaller than in G. cMesmani; tail apparently propor
tionately longer tha,n in either pyramidium or cneesmani. 

External cha1'acters.-Form essentially small Gerbilline 
(~ead and body length not reaching 100 mm.), the tail excep
tIonally long, and well tufted terminally. Ear rather promi
nent, 10-14 mm. in le~gth, apparently proportionately shorter 
than in Indian species of Dipodillus. Forefoot with large 
c1a:ws and digits about as described for G. dasyurus; its sole 
haIry to a degree. Hindfoot long, most often over a third 
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of the head and body length, or approximating to that length, 
the three central toes considerably longer than the outer pair; 
fifth toe rather long, markedly longer than hallux. The 
sole of the hindfoot is hairy more or less throughout, and 
according to Blanford there are no distinct pads. Not very 
much seems to be known about this Gerbil which has been 
very' imperfectly represented in the British Museum until 
Mr. Frost recently obtained for us about twenty-five speci-
mens from Sind. 

Weight, 1 oz. (Lunwa); 0·75 oz. (Chakri, Salt Range). 
Colour.-Pale sandy, sometimes light reddish, brown above, 

the dorsal hairs darker basally. Feet white; underparts white. 
Tail bicolor, faint brown above, white below, the tuft at the 
end with some dark brown present. 

External measurements.-
Head and Tail Hind- Ear body foot 

F. Hara, Thar and Parkar, Sind 94 132! 25 13 
F. Chakri, Salt Range, Punjab 77 125 27 12 
M. Lunwa, Palanpur 90 137 27! 13 

Frost collections-
F. 6 Gulamjo Goth, Sind 80 130 28 12 
F. 8 

" 
85 138 28 14 

M. 9 
" 

90 135 28 14 
79 Umankot, Sind 80 ? 27 13 

M. 89 
" 

75 135 28 14 
M. 88 

" 
82 125 28 10 

F. 91 
" 75 125 28 12 

M. 102 " 92 130 25 15 
M. III 

" 
75 125 27 11 

M. 115 
" 

95 ? 30 14 
M. 126 !: 85 145 26 12 
M. 127 " 85 136 28 13 
F. 128 

" 70 130 27 12 
M. 129 

" 
83 175 (?) 28 13 

F. 130 
" 

85 ? 28 11 
M. 133 " 85 140 28 12 
F. 135 

" 
78 ? 135 27 12 

F. 136 
" 

75 140 27 12 
M. 137 

" 
85 130 26 12 

M. 138 
" 

85 145 29 14 
M. 143 

" 
90 135 29 13 

F. 144 
" 

85 130 26 13 
F. 146 

" 
85 ? 25 12 

M. 147 
" 

85 125 28 14 
F. 150 

" 
75 135 26 11 

Cranial characters.-The skull is nearly or about 30 mm. 
in occipitonasallength. The bullae appear to be on average 
29% of the occipitonasal length. The skull does not differ 
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conspicuously from that of G. d. indus, apart from rather 
larger size. The frontals are quite well ridged. Mandible 
and grooved upper incisors as usual. For' dental characters 
see note under G. dasyuru8, p. 385,·supra. 

Oranial measurements.-
I = ~ .S m 0 0 ce ..p ~ 

G) '3~ ~ 
m ..... as 

~ a; ..p 

.~~ ..p 

= as as ~ 0 III 0 g = ~ ~o 0 Z ~ 

0 Pot PoftM ~ E-t r., 
M. 13.9.18.88 29·8 14·5 4·5 8·4 3·7 11·1 5·7 

Lunwa, Palanpur, Gujerat 
F. 86.2.25.1 28·2 13·4 4·3 8·3 3·7 ? 5·1 

Rohri, Upper Sind, type 

Frost collections-
M. 115 30·2 14·7 4·8 9·3 3·7 11·3 6·5 

Umankot, Sind 
M. 9 29·8 14·6 4·7 8·9 3·8 11·1 5·8 

Gulamjo Goth, Sind 
M. 79 28·1 13·7 4·5 8·4 3·9 10·7 5·4 

Umankot, Sind 
M. 89 280 13·7 4·6 8·5 3·6 10·3 5·8 

Umankot 
F. 91 27·0 13·2 4·1 8·2 3·8 9·8 5·4 

Umankot 
M. III 27·7 13·5 4·4 8·2 3·7 10·0 5·5 

Umankot 
M. 127 29·5 14·3 4·8 8·8 3·8 11·2 5·9 

Umankot 
F. 128 28·8 13·6 4·5 8·7 3·6 10·6 5·6 

Umankot 
1\i. 129 27·7 13·2 4'3 8·6 3·6 9·9 5·4 

Umankot 
M. 133 29·1 14·1 4·5 c.8·5 3·7 11·1 5·5 

Umankot 
F. 135 28·1 13·7 4·4 8·5 3·4 10·5 5·6 

Umankot 
F. 136 28·0 13'8 4·4 8·2 3·4 10·9 5·4 

Umankot 
M. 137 28·3 13·5 4·7 8·2 3·9 11·0 5·6 

Umankot 
F. 150 28·7 14·2 5·0 8·3 3·6 11·0 5·5 

Umankot. (Foramina measurement represents the longer side) 
F. 146 28·2 13·8 4·8 8·2 3·7 10·5 5·3 

Uma,nkot 
M. 143 28·7 14·1 4·8 8·8 3·8 10.4 5·4 

Umankot 
F. 144 28·8 14·2 4·7 8·9 3·S 11'1 5·3 

Umankot 
M. 147 29·0 14·3 5·0 8·2 3·8 10·8 5·8 

Umankot 

Dimensions of G. gleadowi.-The occipiton~sallength varies 
b.etween, 27·0 an,d 30·2 mJD., Toothrow ~·4-3·~ mm. H~ad 
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and body length varies between 70 and 94 mm. Tail between 
125 and 175 mm. and hindfoot 25-30 mm. The hindfoot is 
usually more than one-third of. the head and body length. 

Genus 23. Tatera Lataste 
1882. Tatera Lataste, Le NaturaliBte, Paris, 2, 126. 
1917. Taterona Wroughton, J. Bombay nat. HiBt. Soc., 25, 1, 40: 

(Gerbillus alra Gray from South Africa.) 

Type-species -Dipus indicus Hardwicke. 
Distribution.-CEYLON, INDIA northwards at least to 

P~JAB, thence westwards through BALUCmSTAN to Persia, 
Iraq, northern Arabia and Syria. Tropical Mrica, widely 
distributed, southwards to Cape Province. The easternmost 
limit in India is Nepal Terai. 

This genus is like Gerbillus in having relatively complex 
molars, which are originally biserially cuspidate. It contains 
larger species, with rather stronger occiput, and with the 
zygomatic plate immensely thrown forward. The bullae 
tend to be rather small, for members of the present subfaniily. 

There is one valid species in Asia, which is one of the 
commonest of Indian Rodents. 

54. Tatera indica (Hardwicke) 
The Indian Gerbil or Antelope-Rat 

1807. Dipus indicu8 Hardwicke, Trans. Linn. Soc. Lond., 8, 279. 

Vernacular names (Blanford).-Harna mus (Antelope-Rat), 
H.; Jhenku indur, Beng.; Pandhara undir, Manr.; Y-eri 
yelka, Wadari; Tel yelka, Yenadi; Billa ilei, Oanarese. 

Distribution.-Asiatic range of the genus Tatera. 
Characters include those of the genus, as indicated above. 
The zygomatic plate is extremely thrown forwards and power
ful. Most often the occipitonasal length exceeds 40 mm. 
(38·5-48·8 mm.). The nasals are very long, usually over 
40% of the occipitonasal length. The palate is long, usually 
over half the length of the occipitonasal. Often the bullae 
are less than one-quarter of the occipitonasal length, and 
they rarely average much more than this length. The palatal 
foramina are long. The colour of the tail is peculiar and 
distinctive, being dark above and below, pale along the sides. 
The hindfoot has the sole naked. The tail is longer than the 
head and body. 
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This species was divided into seven species (!) by Wroughton. 
In my second volume of the Living Rodents I made them 
all races of the first named, T indica, and I think that only 
four of them can properly be retained as valid races, as will 
be discussed below. 

External characters.-Large gerbils, head and body length 
in largest specimens exceeds 200 mm. Tail almost always 
longer than head and body; in some races over 120 % or 
even over 130%. The tail is quite well haired, and tufted, 
and its colour is distinctive. Ear over one-tenth of head and 
body length, its length over 20 mm. Hand with four well 
developed fingers and a rudimentary (though clawed) thumb; 
claws not enlarged. Foot rather long, sometimes over a 
quarter of head and body length, never averaging as much 
as 30 %; the sole naked to the heel; the three middle toes 
markedly longer than the outer pair; the fifth toe longer than 
the hallux; the foot appears narrow.' Mammae 8. 

The peculiar tail colour, dark above and below, with a 
pale stripe on each side, seems constant enough in the very 
large series I have examined for India in this species, but it 
varies in degree of development individually, and seems 
weakest in Baluchistan specimens. 

Oolour.-Above light brownish v~rying from sandy brown 
or rarely brownish grey to near reddish. Within the typical 
race different specimens individually vary as just indicated. 
The underfur is grey or dark, and sometimes some of the 
dark hairs show through on the hack. Lower parts white. 
The tail through most of its length is dark above and below 
(sometimes black), and pale along the sides; it is most often 
black in the terminal tuft, but this tuft can be white. Feet 
usually white. 

M. 
M. 
F. 

M. 
F. 

External measurements.-As in Table 47, below. 

TABLE 47 .-External measurernents oj the Indian races of 
Tatera indica 

Head and Tail Hind-
body fo.ot 

Tatera indica indica 

Edalabad, East Khandesh 120 168 39 
East Khandesh 116 215 431 
Sival, Nimar 167 190 38 

Ear 

23 
25 
23 

mammae 8 
Asirgarh, Nimar 178 205 41 23 
Dhain, Hoshangabad 157 197 37 23 

mammae 8 
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TABLE 47.-External1neasurenlents of Tatera indica (contd.) 

Head and Tail Hind- Ear body foot 

Tatera indica i'Mica (contd.) 

F. Chanda 150 191 39 23 
mammae 8 

M. Rorighat, Hoshangabad 165 184 38 24 
Mundra, Sangor 148 192 39 23 
Mundra, Sangor 157 198 38 23 

F. Chanda 141 189 37 20 
mammae 8 

M. Motimojiti, Kathiawar 158 169 35 22 
M. Keshod, Junagadh 163 168 38 22 
F. Talala, J unagadh 163 188 38 22 

mammae 8 
F. Rajkot, Kathiawar 157 185 38 22 

mammae 8 
F. Vankaneer, Kathiawar 156 184 40 24 
M. Danta, Gujerat 159 195 37 25 
M. Danta 172 196 37 23 
F. Palanpur 161 185 37 23 

mammae 8 
F. ltanrunagar, Kumaon 153 175 37 24 
F. Pilibhit, Rohilkund, Kumaon 149 186 36 23 

mammae 8 
M. Dela, Ranrunagar 145 189 38 23 
M. Ramnagar 149 190 37 23 
M. Midnipur, Bengal 178 205 40 24 
M. Salbani, Midnipur 177 200 41 25 
F. Chorepura, Gwalior 161 198 38 22 
F. Daltongunj, Bihar 168 198 38 25 
M. Daltongunj 162 189 39 25 
F. Poona 164 177 39 20 
M. Poona 120 155 ? ? 
M. Damthal, Kangra 166 187 40 23 
F. Damthal, Kangra 174 201 36 241-
1\1. Damthal, Kangra 189 200 37 23 
M. Damthal, Kangra 179 187 37 22 

Hazaria, Patheghatta, Nepal 137 178 39 24 
M. Kotri, Sind 140 190 38 22 
F. Chakdulla, Campbellpore. 133 137 37 23 
F. Kotri, Sind 142 185 35 23 
~I. Tribeni, Nepal Terai 122 135 37 22 

Frost collections (adults)-
F. Gulamjo Goth, Sind 145 173 35 20 
M. 

" 
145 165 38 24 

M. Panoaqil, Sind 165 188 40 25 
M. 

" 
160 185 40 23 

F. 
" 

160 190 35 25 
F. 

" 
155 178 38 25 

F. 
" 

150 180 35 25 
F. 

" 
135 170 35 22 

F. 
" 

155 190 40 22 
M. 

" 
150 175 38 23 
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TABLE 47 .-External measurements of Tatera indica (contd.) 

Head and Tail Hind- Ear body foot 

Tatera indica indica (concId.) 

F. Panoaqil, Sind 145 180 35 24 
1\1. " 

135 160 38 24 

" 
130 ? 35 22 

F " 135 160 38 25 

Tatera indica indica ('dunni') 

M. Handiser8, AmbaIa, Punjab 165 176 36 22 
1\f. Ambala 145 162 37 22 
M. Handisera 135 158 37 20 
M. Ambala (young) 117 115 31 21 
F. Handisera 154 163 36 22 
M. Ambala 155 166 36 22 
M. Ambala, type 160 203 37 24 

Gandhala, Salt Range 163 192 37 21 
M. Gandhala 166 191 37 23 
M. Gandhala 159 173 36 24 
F. Gandhala 143 170 35 21 

Sa.kesar, Salt Range 163 17l 36 22 
M. Sakesar 140 186 31 ? 
M. Sakesar 155 165 35 22 
F. Sakesar 162 187 37 23 
M. Mogli, Salt Range 157 170 36 24 
M. Mogli 163 170 37 23! 
F. Mogli 128 164 36 23 
F. Dhalwal, Salt Range 162 183 36 23 
F. Chakri, Salt Range 162 175 36 23 

mammae 2-2=8 
F. Chakri 162 178 37 25 

mammae 2-2=8 
F. Chakri 171 186 36 23 
M. Chakri 15'7 156 35 23 
F. Chakri 151 190 38 24 
F. Chakri 169 187 36 23! 
M. Chakri 170 160 36 23 

Rohtas, Salt Range 150 170 36 23! 
Rohtas 140 148 35 24 
Rohtas 150 180 35 24 

M. Rohtas 164 183 37 24 
Ara, Salt Range 173 192 38 25 

M. Ara 180 186 39 25 
F. Ara 146 161 35 23 

mammae 2-2=8 
F. Ara 162 164 35 23 

Madhopur, Punjab 155 190 38 24 
Kallarkahar, Punjab 168 175 36 23 

F. Kallarkahar 157 179 35 22 
M. Madhopur 180 195 39 25 
F. Kallarkahar 163 186 37 22 
M. Madhopur 165 190 37 24 
M, Madhopur 160 200 37 25 
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TABLE 47.-External rn,easurements of Tatera indica (contd.) 

Head and Tail Hind- Ear body foot 

Patera indica indica (' 8herrini") 

F. Thar and Parkar, -Bind 154 170 35 23 
lI. Thar and Parkar 156 164 37 23 
F. J acobabad, Sind 143 166 36 24 
F. Jacobabad 155 176 37 23 
M. Jacobabad 165 193 37 24 
F. Sukkur 153 178 36 23 
F. Shikarpur, Sind 140 143 31 20 

Jacobabad 152 187 36 24 
M. Las Bela, Baluchistan 147 185 38 24 

Jacobabad, type 162 191 37 24 

Tatera indica indica (' persica ') 

~I. 24 miles south of Turbat, 
Baluchistan 153 175 36 25 

F. Pangjur, Baluchistan 165 196 40 26 
F. Pangjur 132 162 37 24 
F. Pangjur 155 185 40 26 
M. Pangjur 156 187 40 27 
M. Pangjur 150 170 37 25 
F. Nag, 27.230 N., 65.90 E. 150 175 38 23 
F. Nag 175 190 40 26 
M. Mand, Baluchistan, 25·7° N., 

62·3° E. 140 175 38 26 
M. Khojdar, Baluchistan 155 172 39 25 
F. Turbat, Baluchistan 135 172 37 23 
M. Turbat 154 185 38 25 

Patera indica indica 

F. Edlabad, Khandesh 165 199 39 24t 
1\1. Edlabad 121 146 39 22! 
l\'I. Edlabad 130 170 40 24 
M. Edlabad 156 190 39! 24! 
F. Edlabad 165 199 39 24·3 
F. Edlabad 124 174 39! 23 
F. Pachora, Khandesh 133 176 41 23! 
M. Pachora 133 152 41 24 
M. Pachora 132 150 40 24 
M. Mundra, Sangor 145 186 39 23 
F. Mundra, Sangor 150 180 37 23 

mammae 8 
F. Erandal 160 142 40 19 
F. Jalgaon 165 176 40 21 
M. Jamner 186 200 45 22 
M. Amalur 176 151 41 22 
F. Bhuswal 159 172 40 22 
F. Poona 132 170 40 25 
M. Poona 137 167 39 22 
F. Above Poona, 2,000 ft. 166 180 40 24 
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TABLE 47.-External measurernents of Tatera indica (contd.) 

Head and Tail Hind- Ear body foot 

Patera indica indica (concId.) 

F. Bhattu Hissar 127 148 35 20 
F. Bhattu Hissar 141 179 36 24 
F. Chakdulla, CampbelIpore 137 174 36 23 
F. Jhalar, Campbellpore 144 185 39 23 
F. Chakdulla 132 165 35 23 
F. DamthaI, Kangra 175 193 37 23 
M. Damthal 173 175 37 23 
M. Damthal 175 182 37 23 
F. Damthal 173 190 38 25 

mammae 2.2=8 
M. Rajkot, Kathiawar 173 204 37 22 
M. Deesa, Palanpul' 150 159 38 24 

Tatera indica ceylonica 

M. Mankeni, Ceylon 168 231 47 23! 
F. Wellawaya,·Uva, Ceylon 160 197 43 23! 
M. Maha Oya, East Province, 

Ceylon 159 203 45 24 
M. Maha Oya 179 200 45 25 
F. Maha Oya 177 214 44! 24! 
M. Maha Oyo 180 211 47 24 
M. Hambantota, South 

Province, Ceylon 170-1 202 43 25 
F. Hambantota 162 196 42! 25 
F. Hambantota 161! 198 42 22-1-
M. Hambantota 169 ? 46 241 
F. Anasigalla, Matugama, 

Ceylon 173 210 47 24 
M. Anasigalla 185 222 45 23 
M. Welligatta, Ceylon 160 193 44 24 
F. Cinnamon Gardens, 

Colombo 184 203 43 26 
IVI. Kwantidiya, Matugama 180 215 47 24 

Tatera indica hardwickei 

M. Helwak, Satara 181 202 44 25 
F. Ghatmatha, Satara 149 170 41 23 
M. Gersoppa, Kanara 183 222 44 23 
M. Gersoppa 180 222 43! 23 
F. Gersoppa 197 215 47 25 
F. Dharwar 182 211 43 25 
F. Dharwar 190 205 45 23! 
F. Dharwar 176 219 42 25 
M. Dharwar 197 200 44 24 
F. Dharwar 184 213 43 25 
M. Hawbshavi, south Dharwar 203 205 42 22 
IV!. Dharwar 200 202 43 24 
F. Kardibetta Forest, Mysore 167 189 42 22 
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TABLE 47.-External measure'lnents oj Tatera indica (concId.) 

Head and Tail Hind- Ear body foot 

Tatera indica hardwickei (concId.) 

F. Kardibetta Forest 180 218 44! 23 
Konkan 162 187 46 25 

F. Konkan 171 171 38 23 
M. Konkan 145 187 42 22 
F. Kolaba district, Konkan 160 ? 41 22 
M. Konkan 165 174 40 21 
M. Sukalwadi, Konkan 152 200 43! 23! 
M. Virajpet, South Coorg 194 175 43 25 
F. Ghatmatha, Satara 166 209 42 26 

Tatera indica cuvieri 

M. Seringapatam, South Mysore 183 210 43 25! 
M. Kolar, East Mysore 189 218 44 25 
F. Seringapatam . 172 223 45 25 
F. Kurumbapatti, Salem district 140 193 41 25 
M. Kurumbapatti (Eastern Ghats) 156 210 45 25 
1\1. Balapalli, South Cuddapah 149 203 43 25 

Shevaroys, Eastern Ghats 153 219 43 25 
M. Balapalli (Palkonda Hills) 153 212 43 25 
M. Chettiri Range, Salem district 135 226 42 25 
M. Chettiri Range 151 213 42 26 
F. Shevaroys, Eastern Ghats 147 217 41 25 

Kurumbapatti 153 234 43 25 
M. Trinchinopoly 146 200 44 20 
M. Vijayanagar, Bellary 177 199 43 24 
F. Vijayanagar 162 226 4O! 24! 

Notes from skins.-

T i. ceylonica: Colombo: trapped in cinnamon gardens. 
Mankeni : trapped on edge of jungle. 
Anasigalla, Matugama: dug out of an anthill, 

seems fairly common; 'Coolies consider them 
very good eating' 

Welligatta: trapped in open grass. 
Mahaoya: trapped in jungle, and trapped by 

roadside. 
Hambantota : trapped in Palmyra Palm scrub. 

T i. hardwickei: Konkan: caught in open lands of red soil. 
Kardibetta Forest, Mysore : in small patch of 

open country, weight 61 oz. 
Sukalwadi, Konkan : trapped in a field. 
Malwan, Konkan: trapped on the seashore. 
Gersoppa, Kanara: weight 7j- oz. 
Helwak: weight 7£ oz. 
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T i. cuvieri : Seringapatam : weight 8 oz. 
Vijayanagar : weight 31 oz. 
Masinigudi, Nilgiris: trapped under a hedge 

near cultivation. 
Seringapatam : weight 4i oz. 

T i. indica: Keshod, KathiAwar: trapped in hedge, weight 
6! oz. 

Talala, Kathiawar: mammae 8; wt}ight 61 oz. 
Damthal, Kangra : mammae 2-2 = 8. 
Chanda: mammae 8; weight 4! oz. and 4 oz. 
Mundra, Sangor : weight 4! oz.; mammae 8 ; 

weight 6 oz. and 5 oz. 
Poona : in cactus and rocks by a pond. 
Ramnagar, Kumaon: mammae 8; weight 4! 

oz. and 5 oz. 
Deesa, Palanpur : weight 5 oz. 
Dhain, Hoshangabad: .trapped on sandy 

ground; 8'mammae; weight 51 oz. 
Chorepura, Gwalior: weight 4·75 oz. 
Near Ambala, Punjab: sandy soil near cotton 

crops; trapped in a cactus hedge. 
Siwal, Nimar : mammae 8; weight 5 oz. 
Tribeni, Nepal Terai : trapped in camp. 
Daltongunj, Bihar: weight 6 oz. and 51 oz. 
Salbani, Midnipur : weight 7 oz. and 8 oz. 
Thar and Parkar, Sind: trapped in garden. 
Rajkot, Kathiawar: weight 61 oz. and 7! oz. ; 

mammae 8. 
Pilibhit, Rohilkulld : mammae 8, w:eight 41 oz. 
Vankaneer, Kathiawar: mammae 8; weight 
. 4! oz. 
Danta, Gujerat : weight 61 oz. and 61 oz. 
Palanpur : m~mmae 8; weight 7 oz. 
Rorighat, Hoshangabad: trapped near culti

vation; weight 51 oz. 
Asirgarh : trapped in hedge near cultivation; 

weight 71 oz. 
Motimojiti : weight 7 oz. 

Cranial characters.-The skull is large in size, and is very 
generally more than 40 mm. in occipitonasal length. (The 
largest skull which I have seen, with an occipitonasal of 
48·8 mm., is from the Tigris River, Iraq). The nasals are un
usually long, over 40% of the occipitonasal with very rare 
exceptions. The zygomatic plate is immensely thrown 
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forwards on either side' of the rostrum in front of the infra
orbital foramen. The frontals narrowest part is just behind 
the lachrymals; on either side they are powerfully ridged, 
but the ridges are much more exaggerated in old specimens 
than in young ones. The parietals are rather. short; -their 
suture with the frontals is nearly straight or but" slightly 
curved, and on either side of the skull there is a ·tend~ncy for 
a slight postorbital projection to be present at the junction 
of the frontals and parietals. Interparietal bone large arid 
well developed, its sutures retained in old individuals. The 
occiput is well ridged and quite upstanding and strong, and 
the paroccipital process is well developed. The mastoids do 
not show when the skull is viewed from above. The bullae, 
though well inflated for a Murine- Rodent, are small for a 
Gerbilline; in some races they are usually under a quarter of 
the occipitonasal length, and they are never very much over 
that figure; perhaps 27 % would be the maximum. 

TEXT-FIG. 32. Tatera indica cumer~ (Waterhouse). A,. B, dorsal 
and ventral views of the skull. ( X 4). 

They are thus .no more inflated in size than in some forms 
of Australian Rattus (Murinae). The hamular processes join 

26 
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the bullae, and the posterior part of the palate is narrowed 
and specialized; on either side in front of the bullae is a wide 
deep 'space bounded by the pterygoid fossae. A ~arrow but 
evident pair of ' foramina between the toothrows. ~terior 
palatal foramina large and long (usually roughly 18% of 
the occipitonasal length or a little less or, more). Zygoma 
narrow, with shortened jugal, the anterior zygoma root 
broadened, the zygomatic plate ridged above and very power
fully projected forwards, its anterior border curved roun.d to 
a greater or lesser degree. Mandible with low coronoid 
process, wide curved space between the angular (which is 
drawn backwards to a degree) and the condylar processes, and 
with the lower incisor root visible below the coronoid. 

Dental characters.-Upper incisors narrow, ma~ked~y opis
thodont, clearly one-grooved, and yellow. ,The upper molars 
tend to become a series of transverse plates in the adult, 
hut almost always with some trace of cusp spaces; M. 3 small, 
but at least originally hiIaminate, the second lamina very 
small and reduced; M. 2 with two plates; M. 1 with three, 
the front one of these single, the seco~d pair with originally 
spaces for two cusps. There are two folds each side of M. 1 
and one each side of M. 2, and there is a distinct' tendency 
for the outer re-entrant folds to he larger than the inner ones, 
which is the reverse of the case in Gerbillus. Sometimes a 
posteroexternal heel may be traced on the hinder lamina of 
M. 1. With wear the pattern becomes lost, but the dentition 
of Asiatic Tatera may almost always be distinguished from 
the allied genera which occur in India by its tendency for 
the outer folds of the upper molars to be dominant (as well 
as a general tendency towards complexity which is not seen 
in Meriones.) In several specimens the hinder lamina of 
M. 2 is clearly biserially cuspidate. In the lower molars, 
M. 3 appears ring-shaped and very reduced; M. 2 consists of 
two transverse plates, and M. 1 of three transverse plates. 
The second lamina in M. 1 is rarely clearly biserially cuspidate. 
Sometimes signs of this cusping is traceable on some of the 
other laminae, but apparently not often. 

Cranial measurements.-As in Table 48, below. 
Dimensions of the t<Jpecies Tatera indica, including all races, 

in British Museum material.-The occipitonasal length varies 
between 38·5 and 48·8 mm. Toathrow 4·9-7·3 mm. (only 
once reaching 7 mm. in over 150 specimens). ~he head and 
body length varies between 116 and 203 mm. The tail varies 
between 115 and 234 mm. Hindfoot 31-47 mm. 

26B 
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TABLE 48.-0ranial measurement oj the Indian races oj 
Tatera indica 
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Tatera indica indica 

7.11.24.2 41·3 21·6 7·9 11·2 5·4 17·0 6·7 
Sind 
7.11.22.13 43·6 23·3 8·6 10·9 6·2 18·8 7·3 
Khandesh 
7.11.22.7 41·0 21·3 7·9 10·8 ? 17·2 6·3 
Khandesh. 4 roots M. 1 
7.11.22.8 45·6 24·4 8·6 11·5 6·5 19·5 7'4 
Khandesh 
7.11.22.9 41·7 21·7 8·0 11·2 6·1 IS'O 6·9 
Khandesh 
7.11.22.11 48·1 25·4 9·3 12·2 6·9 20·S 7·6 
Khandesh 
7.11.22.2 42·1 23·0 8·2 10·4 6·2 19'5 7·2 
Khandesh 

M. S.I.22~1 38·7 19·4 6·5 10·0 5·7 15'7 6·8 
Edlabad, Khandesh. Young 

F. 8.1.22.4 circa 39·6 20·6 7·4 10·7 6·1 ? 7·2 
Edlabad, Khandesh 
10.2.8.1 43·6 23·2 8'5 11·2 6·1 19'0 7-5 
Edlaba<i, Khandesh 

F. 10.2.8.2 44·0 23·2 8·2 10'8 6·1 19·4 7'5 
Edlabad,F.rhandesh 

F. 10.2.8.3 42·2 22·9 8·2 10'3 6·2 IS'8 7·1 
Edlabad, Khandesh 
10.2.8.4 44'6 23·2 8·3 11·6 6·3 20·4 7·1 
Pachora,EOnandesh 

F. 10.2.8.5 46·7 24'1 8·7 12·1 6·3 19·8 8·1 
Pachora,Khandesh 

M. 12.6.28.21 45·4 23·1 8·7 11·7 6·3 19·1 7·9 
Asirgarh, Nimar 

F. 12.6.28.22 42·4 21·8 S·O 10'5 6·1 18·1 7·3 
Asirgarh, Nimar 

M. 12.11.29.104 43·7 22·6 7'S 11·1 6·1 19'4 7·8 

M. 
Mundra, Sangor 
12.11.29.105 41·5 21·7 7·9 10·9 6·1 17·7 7·5 
Mundra, Sangor 

F. 12.11.29.106 41·5 21·9 S·1 10·7 6·0 18·3 7·2 
Mundra, Sangor 

F. 12.11.29.107 42·4 22·7 8·2 10·8 5·9 18·7 7·5 

M. 
Mundra, Sangor 
12.11.29.108 44·0 22·5 7·9 10·3 6·2 19·6 6·6 
Hoshangabad 

F. 12.11.29.109 43·7 23·1 7·9 10·5 6·3 18·4 6·4 
Hoshangabad 

F. 12.11.29.110 41·5 21·4 7·7 11'1 ? 17·2 7·2 
Chanda, C.P. 
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TABLE 4S.-0ranial meaaurement8 of Tatera indica (coned.) 
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Tatera indica indica (contd.) 

F. 12.11.29.111 40·1 20·1 7·3 10·6 5·7 15·7 7·1 
Chanda 

M. 13.8.8.56 44·S 23-S 9·1 11·3 5·7 18-5- 6·8· 
Rajkot, Kathiawar. Old 

M. 13.8.8.57 44·3 23·? 8·7 11·5 c. 6·1 19·1 7·1 
Rajkot, Kathiawar 

M. 13.8.8.58 45·0 23·3 8·2 11·4 6·4 19 7 7·6 
Rajkot 

F. 13.8.8.59 42·4 22·3 7·9 10·5 6·3 17·4 6·6 
Rajkot 

M. 13.8.8.60 44·3 23·5 8·2 11·4 5·7 18·7 6·5 
Motirnojiti, Kathiawar 

M. 13.8.S.61 43·8 23·0 8·7 11·1 ? 18·8 7·3 
Motimojiti 

F. 13.S.S.62 44·2 23·4 8·6 11·5 6·0 IS·2 7·1 
Talala, Junag~dh, Kathiawar 

F. 13.S.8.63 42·0 21·9 7·7 10·7 5·9 ~1 7·4 7·3 
Vankaneer, I<athiawar 

M. 13.9.18.56 44·6 23·1 S·O 11·7 5·8 18·2 7·1 
l)anta, Gujerat 

M. 13.9.1S.57 44·2 23·0 8·2 11·7 ? ,18·7 7·3 
Danta, Gujerat 

F. 13.9.1S.5S 42·6 22·1 7·5 11·6 5·8 lS·0 6·8 
Palanpur 

M. 13.9.18.59 420 '1 7·5 11·2 6·1 16·8 6·2 
Deesa, Palanpur 

F. 14.7.10.89 41·3 21·5 7·4 10·6c.6·} 17·3 6·5 
Pilibhit; Rohilkund, Kumaon 

M. 14.7.10.90 41·8 22·2 7·5 10·0 5·8 17·0 6·8 
Ramnagar 

M. 14.7.10.92 40~2' 21·4 7·0 10·5 5·9 16·3 7·3 
Ranmagar 

F. 15.7:2.14 43·8 22·4 7·4 11·3 6·2 c. 19·5 7·0 
.Chorepura, Gwalior 

M. 15.4.3.84 43·6 22·5 8·5 10·5 6·1 19·0 6·8 
Daltongunj, Bengal 

F. 15.4.3.86 464 24·2 9·1 11·4 6·6 19·9 7·5 
Daltongunj 

M. 15.4.3.87 46·8 24·4 8·8 11·4 ? 19·8 6·9 

M. 
.Midnipur, Bengal, 
19.6.3.52 40·0 21·1 7·5 10·3 5·8 17·3 6·S' 
Poona 

F. 19.3.6.55 42·3 21·6 S·3 11·2 5·7 18·6 7·4 
Poona. Old 

F. 25.6.10.22 41·5 21·5 7·5 11·2 1" 18·0 6·9 
Kotri, Sind. Old, teeth wqm ou~ 

F. 25.6.10.20 40·3 21·8 7·3 11·7 5·6 16·4 6·5 
Jhalhi, NW. Punjab 
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TABLE 48.-. Oranial meaaur~ment8 of Tatera indica (coned.) 
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Tatera indica indica (contd.) 

56.5.6.S6 46·5 24·5 9·5 12·3 6·5 19·0 7·8 
'Kashmir' (?). Old 
79.11.21.504 41·3 21·S 7·7 c. 11'7. 6·6 IS·1 6·5 
Mussoorie 

M. SO.11.11.17 42·0 22·2 8·1 10'S 6·2 17·8 6·7 
Palamoa.-? 
88.6.18.16 41·8 22·6 8'0 11·4 5·3 17·7 7·3 
Much, Bolon Pass.- ? 
91.10.7.103 43·5 22·6 8·2 ? 5·8 19·7 6·9 
Kohistan 

F. 15.3.4.85 .45·0 23·6 S'8 10·7 6·1 19·4 7·2 
Daltongunj, Bengal 

Frost collections-
M. 11 44·1 22·8 8'0 11·4 6·0 18·7 .7·3. 

Panoaqil, Sind 
F. 5 39·S 20·S 7·.7 10'8 5·9 17·0 6·7 

Gulamjo Goth, Sind 
F. 14 43·1 22·1 c.8·0 11·1 5·6 18·4 6·8 

Panoaqil 
F. 15 41·2 21·5 7·5 11·1 6·0 17·2 6·7 

Panoaqil 
M. 20 42·0 21·4 8·0 11·3 5·5 17·4 7·0 

Panoaqil 
M. 21 41·5 21·3 8·0 11·4 5'5 17·3 6·7 

Panoaqil 
M. 22 38·7 19·9 6·S 10·3 5·4 15·2 6·6 

Panoaqil 
23 3S·5. 1 7·4 10·3 5·4 16·0 6·5 
Panoaqil 

F. 24 40·2 21·0 S'O 10·4 5·5 17'7 7·0 
Panoaqil 

The following were identified as T. i. ' sherrini'. 

7.11.24.1 40·4 21·7 7'S 11·1 5·4 16 .. 7 6·7 
Thar and Parkar, Sind 

M. 15.11.1.S9 41·3 21·' 7'S 11·l. 5·5 1·7'.3 6·S 
Jacobabad, Sind 

M. 15.11.1.90 42·3 22·3 7·8 12·1 5·7 17·2 6·6 
Jacobabad 

F. 15.11.1.93 42·1 21·9 7·6 11·8 5·2 18,,4 "/·4 
Sukkur, Sind 

M. 19.11.8.41 43·2 22·8 7·8 11·6 5·5 19~2 6·6 
Las Bela, Baluchistan 

F. 15.11.1.91 3S'5 20·3 7·5 10·8 5·1 16·3· 6·5 
Jacobabad, Sind 
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TABLE 4S.-0ranial measurements oj Tatera indica (contd.) 
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Tatera indica, indica (concld.) 

F. 15.11.1.92 39·7 20·6 7·1 11·1 4·9 17·2 6·6 
Jacobabad 

The type of' sherrini' has the occipitonasal length about 41· 5 mm. 

The following were identified as T. i. 'dunn-i'. 

M. S.3.3.2 41·9 21·5 7·5 10·9 5·9 IS·2 7·3 
Handisera, Punjab 

M. 8.3.3.3 39·S 20·9 .7·2 11·3 6·1 16·6 7·0 
Handisera 

F·. 8.3.3.4 41·2 2f·s 7·S 10·4 5·7 15·9 ? 
Handisera 

M. 9.4.6.11 41·4 21·9 7·5 11·3 5·9 17·1 6·5-
Ambala, Punjab; para type 

M. 9.4.6.12 39·S 21·1 7·5 10·3 5·6 15·7 6·4 
Ambala 

The type of'd'Unni' has the occipitonasal about 43·5 mm. 

Tatera indica indica (' persica ') 

M. 19.11.7.30 43·S 23·1 8·1 11·5 6·5 IS·3 6·5 
Turbat, Baluchistan 

M. 19.11.7.31 43·4 22·6 7·5 12·6 6·2 17·1 7·5 
Turbat 

F. 19.11.7.32 43·1 21·S 7·9 11·7 5·8 IS·3 7·0 
Turbat 

M. 19.11.7.33 43·5 22·4 7·6 c. 11·7 ? 18·6 6·6 
Mand, Baluchistan 

M. 19.11.7.34 44·1 23·1 S·2 12·2 ·6·1 19·1 6·9 
Dagja', Baluchistan 

M. 19.11.7.35 47·2 24·6 8·5 12·5 6·4 20·1 7·4 
Turbat, Baluchistan. Old 

M. 19.11.7.37 45·4 23·2 7·5 12·0 6·0 19·5 7·1 
Pangjur, Baluchistan 

M. 19.11.7.39 42-2 21·7 7~8 11-0 5·S 18·1 6·S 
Pangjur 

F. 19.11.7.39 41-7 21·7 7-1 11·7 5·9 17·8 6·7 
Pangjur 

l\i. 19.11.8.40 44·5 23·4 7~8 12·4 6·3 18·2 7·4 
Khojdar, Baluchistan 

F. 19.11.7.40 45·3 24·1 8·4 12·0 6·6 19·3 7·3-

F. 
Pangjur, Baluchistan 
19.11.7.41 44·3 22·9 7·7 12-5 5·7 IS·8 7·3 
Pangjur 

F. 19.11.7.42 46·4 24·1 8·3 12·2 ? 21·6 7·6 
Pangjur. Old. Teeth worn out 
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TABLE 48.-0ranial measurements of Tatera indica (coned.) 
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Tatera 'indiC(J, indica (' persica ') (concId.) 

F. 19.11.7.44 43·7 22'4 8·2 11·6 5·7 IS·.7 6·7 
Nag, Baluchistan 

F. 19.11.7.45 47·1 25·1 9·1 11·9 6·8 21·3 7·6 
Nag 

M. 19.11.7.36 48·5 24·2 8·8 12·5 6·4 22·0 7·7 
Pangjur, Baluchistan. Old 

. From these figures it appears that the race might stand on average 
largish bullae (over 12 mm. in half of the~e above); but the above 
skulls contain a certain proportion of very old specimens. The race 
was named from Persia, and· in six other skulls from Persia, the bullae 
do not reach 12 mm. nor does the occipitonasalleng"th reach 45 mm. 

Tatera indica euvieri 

F. 11.7.18.9 40'2 20·6 7·2 9·3 6·1 16·6 6'6 
Venguela, Konkan. (Perhaps represents hardwic1cei, skin not 

traced) 
M. 13.4.10.58 45'0 22·8 7·8 10·4 6·5 c. 19·5 7·6 

Vijayanagar, Bellary 
F. 13.4.10.59 40·2 20·9 7'0 10·3 5·8 16·8 6·7 

Vijayanagar 
F. 13.4.10.60 42·8 21·6 7·5 10·6 5·7 17·8 6·8 

Vijayanagar 
9"9 F. 13.4.10.61 41'7 21'7 7·8 6·1 17·8 7·1 

Vijayanagar 
M. 13.4.11.63 44·0 22·6 7·8 10·2 6·5 18·9 7·5 

Seringapatam, South Mysore 
10"5 F. 13.4.11.64 . 45;2 23·6 8·2 6·4 19·1 6'7 

Seringapatam. Old 
M. 13.4.11.65 42;9 22·1 7·7 10·6 c. 5·8 17·9 7·3 

Kolar, South Mysore 
F. 13.4.11.66 43;4 22·6 8·0 11·1 6·5 18·0 7·0 

Kolar, Mysore 
89.1.29.1 39·8 20·7 7'1 10·4 5·7 16·0 7·1 
Kadapa, Madras 

Tatera indica hardwic1cei 
• F. 11.1.16.12 43·5 23·0 9·1 11·0 6·0 17·8 7·3 

Konk.an~ Bombay 
M. 11.7.18.8 43·3 21·7 7·9 10·6 6·1 19'7 7'1 

Sukalwadi, Konkan 
F. 12.5.1.3 42·3 22·4 8'7 10·4 6·2 17·5 6·6 

Malwan, Konkan 
M. 12.6.29.64 46·2 24·4 9'1 10·1 6·5 10·7- 6·S 

Dharwar district 
M. 12.6.29.66 47·1 24·0 9'2 10·2 6·6 20·1 6·9 

Dharwar district 
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TABLE 48.-0ranial measurements oj Tatera indica (coned.) 
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Tatera indica hardwickei (concld.) 

F. 12.6.29.67 46·1 23·7 9·0 10·8 6·7 19·7 6·9 
Dharwar district 

F. 12.6.29.68 47·4 24·5 8·9 12·0 6·9 21·1 7·3 
"Dharwar district. Old 

F. 12.6.29.69 46·0 24·1 8·9 11·4 6·4 19·9 7·4 
Dharwar district 
12.6.29.70 47·5 25·0 8·8 10·8 6·7 20·8 7·0 
Dharwar district 

M. 12.11.28.89 47·2 24·5 9·4 11·1 6·5 20·2 7·9 
Gersoppa, North Kanara 

M: 12.11.28.90 c. 43·3 22·7 8·7 10·7 5·7 ? 6·8 
Gersoppa, North Ka~ara 

g·O M. 12.11.28.91 47·1 24·5 11·2 6·6 20·5 7·6 
Gersoppa, Kan~ra 

F. 12. l 1.28 .. 92 47·7 25·2 10·1 11·1 6·3 21·1 7·5 
Gersoppa, Kanara 

M. 12.11.28.93 42·8 22·3 8·6 9·0 6·2 17·9 7·1 
Kardibetta forest, Mysore 
12.11.28.94 " 45·2 23·9 8·7 10-7 6-1 18·7 7·5 
Kardibetta forest, Mysore 

M. 12.11.28.95 42·0 21·7 7·5 10·1 6·4 17·7 6·7 
Kardibetta forest 

F. 12.11.28.96 42·0 22·2 7·9 c.9-8 6-5 17-2 7·4 
Kardibetta forest 

M. 13.8.22.68 47·4 24-5 9·3 11-2 6·6 18·9 7·3 
Virajpet, Coorg 

M. 15.7.3.36 46-5 24-3 9·2 10-5 6·4 20-1 7·8 
Ratnagiri district 

l\i. 15.7.3.37 46·5 23·6 9·1 10-9 c. 5-8 19-3 7·5 
Satara district 

F. 15.7.3.38 45-9 24·5 9·4 10·7 66 19·8 7·5 
Satara "district 

F. 15.7.3.39 44·7 22·7 8·8 10·2 6·3 19·4 6·8 
Ghatmatha, Satara 
551c 47·4 25·5 9·3 11·3 6·6 20·8 7·3 
Mahratta 

Tatera indica ceylonica 

IV1. 15.3.1.132 46·1 23·3 7·6 11·3 6·0 19·7 7·5, 
Ma~eni, Ceylon 

F. 15.3.1.133 46·3 23·7 8-2 11·1 5·7 20·5 ? 
Ceylon. Old 

M_ 14.3.1_134 48·2 24-1 8-4 ? 6·1 c. 20·5 7-7-
Welligatta, Ceylon 

F_ }'5.3. r .135 46·4 23·3 8·0 11·2 6·6 19·8 8·0-
Ceylon. (The foramina measurement represents the longer side) 



RODENTIA: TATERA 409 

TABLE 48.-0ranial measurements of Tatera indica (concld.) 
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Tatera indica ceylonica (concId.) 

M. 15.3.1.136 46·3 24·0 8·0 10·3 6·2 19·6 7·8 
Ceylon 

M. 15.3.1.137 46·1 22·9 8·2 10·8 6·0 19·9 8·1 
Hambantota, Ceylon 

F. 15.3.1.138 45·0 22·3 7·8 10·2 5·5 19·1 7·5 
Ceylon 

F. 15.3.1.139 44·6 22·4 7·5 10·5 6·5 18·7 8·1 
Hambantota 

M. 15.3.1.140 46·3 23·7 8·3 10·9 6·6 20·4 8·1 
Maha-oya, Ceylon 

M. 15.3.1.141 45·8 23·7 8·4 10·8 5·9 19·5 7·7 
Maha-oya 

M. 15.3.1.142 44·4 23·1 8·1 10·8 6·1 19·0 7·2 
Maha-oya 

F. 15.3.1.143 46·7 23·4 7·9 11·5 6·5 18·7 8·2 
Maha-oya 

M. 20.5.1.16 46·6 23·9 8·6 11·2 6·5 20·4 7·5 
Anasigalla, Matugama, Ceylon 

M. 20.5.1.17 43·7 21·8 7·5 10·5 5·6 19·1 84r2 
Anasigalla 

F. 20.5.1.18 46·2 24·0 8·0 11·0 5·9 19·8 7·7 
Anasigalla 

M. 20.9.26.48 46·8 ? c. 8·2 11·2 ? 19·9 8·4 
Matugama, Ceylon, 4 roots M. 1 

The type has the occipitonasallength about 43·9 mm. 

The Indian races of Tatera indica may be provisionally 
keyed as follows :-

1 (2) Hindfoot rarely reaching 41 mm. 
in length. (This measurement is 
reached seven times in 145 skins.) 
At least in the adult specimens, 
the hindfoot is less than a quarter 
of head and body in the majority. 
The tail is on average less than 
120% of the head and body. 
The bullae average more than a 
quarter of the occipitonasal 
length. 

2 ( I) Hindfoot. rarely as low as 41 mm. 
(The exceptions number seven out 
of 52 skins; of these' three are 
below it.) The bullae are small, 
averaging'less than a quarter of the 
occipitonasal in length ... 

T. i. indica (including 
, pers~ " 'sherrini' 

'and dunni ') 

3 
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3 (4) The hindfoot is usually less than a 
quarter of the head and body 
length. The tail averages less than 
120 % of the head and body. T. i. hardwickei 

4 (3) The hindfoot is usually more than 
a quarter of the head and body 
length. The tail averages 120% or 
more of the head and body length 5 

5 (6) The length of the tail approxi
mates to 120% of the head and 
body. Occipitonasallength usual-
ly more than 45 mm.. T. i. ceylonica 

6 (5) The length of the tail usually ex
ceeds 130% of the head and body. 
Occipitonasallength rarely re-aches 
45 mm.. T. i. cuvieri 

Wroughton divided this species into six races (species of 
that author) based on colour, but it becomes very clear when 
all duplicates are looked through together that not one of 
his supposed colour characters can stand, as individuals in 
the typical race will completely bridge the gulf between 
, sherrini " 'dunni', 'persica', etc.; or in other words there are 
many specimens referable to indica which are just as 'drab 
grey' as 'sherrini' is supposed to be, and just as 'pinkish 
buff' as 'dunni' is supposed to be. Nor, in my op~on, can 
'persica' be retained on colour. The latter does on the 
whole seem to tend to be possibly slightly thicker-furred and 
possibly slightly paler than is usual in indica, but as usual 
there are individuals which could be referred to either, and 
it grades into types like' dunni'. On external measurements, 
and on some cranial characters, the earlier named races and 
the Ceylon race may, apparently, be retained. The three 
southern races, kardwickei, ceylonica and cuvieri, do not differ 
from each other in colour, contrary to Wroughton's state
ments, any more than do the northern indica, 'sherrini' and 
'dunni', when all available specimens are seen. 

(i) Tatera in4ica indica (Hardwicke) 
1807. Dipus indicus Hardwicke, Trans. Linn. Soc. Lond., 8, 279 • 
.1838. Gerbillus otarius euvier, Trans. Linn. Soc. Lond., 2, 144. 
1906. Tatera per8ica Wroughton, Ann. Mag. nat. Bist., 17, 477, 

496. Seistan, Persia. 
1917. Tatera 8herrini Wroughton, J. Bombay nat. Bist. Soc., 25, 

1, 43. Jacobabad, Sind. 
1917. Tatera dunni Wrought on, J. Bombay nat. Bi8t. Soc., 25, 

1, 43. Ambala, Punjab. 

Type-locality.-Between Benares and Hardwar, United 
Provinces. 
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Range.-Specimens examined from tl-persia: Chahabar, 
Seistan, Dagja; BALUCHISTAN: Khojdar, Mand, Nag, Pangjur, 
Turbat ('persica '). Las Bela in BALUCHISTAN, and SIND, 
Jacobabad, Sukkur, Shikarpur, Thar and Parkar ('sherrini'). 
PUNJAB: Handisera, near Ambala; Madhopur, Kallarkahar, 
Ara, Chakri, Dhalwal, Gandhala, Mogri, Rohtas, Sakesar, in 
the Salt Range ('dunni'). For indica, localities are: KUMAON, 
Dela, Mussoorie, Rohilkund, Ramnagar. NEPAL TERAI: 
Hazaria, Tribeni. PUNJAB: Dhamtal, Jhalki, Campbellpore 
(Jhalar and Chakdulla). KATHIAWAR: Junagadh, Keshod, 
Motimojiti, Talala, Rajkot, Vankaneer. GUJERAT: Deesa, 
Danta, Palanpur. SIND: Kotri, Panoaqil, Gulamjo Goth. 
GWALIOR, Chorepura. BmAR: Daltongunj, Midnipur, Salbani. 
CENTRAL PROVINCES: Chanda, Asirgarh (Nimar), Sival, Rori
ghat, Hoshangabad, BOMBAY: Edlabad, Khandesh, Pachora, 
Khandesh, Mundra, Sangor, Poona, Dhain, Hoshangabad. 
Ahmadnagar. CUTCR, Mandra. Also the following localities, 
not traced at the time of writing: Bhattu Hissar, Jalgaon, 
Jamner, Amalur, Bhuswal. (One skulilabelleq 'Kashmir', but 
I doubt this locality.) 

Head and body 116-189 mm. Tail 115-215 mm. Hind
foot 31-45 mm. but rarely reaching 41 mm. (7 skins only 
out of 145). More often than not the hiIidfoot is below a 
quarter of the head and body length. Tail averages less than 
120% of the head and body. Bullae largish, averaging more 
than a quarter of the occipitonasallength. 

(ii) Tatera indica, hardwickei (Gray) 
1843. Gerbillus hardwickei Gray, List. Mamm., 132. 

Type-locality.-Dharwar. 
Range.-Specimens examined from BOMBAY: Mahratta, 

Ghatmatha, . Satara, and Helwak. Ratnagiri, Gersoppa, 
Kanara. Dharwar and Habwshavi. MYSORE, Kardibetta 
Forest. COORG: Virajpet, Kolaba district, Konkan. Malwan 
and Sukalwadi, Konkan. 

Head and body 149-203 mm. Tail 170-222 mm. Hind
foot 38-47 mm., but only twice under 41 mm. in material avail
able. Most often the hindfoot is less than a quarter of the 
head and body length, and the tail is less than 120% of 
head and body. Bullae small, averaging less than a quarter 
of the occipitonasal length. The skull tends to be larger 
than in indica, occipitonasallength in most specimens reaches 
45 mm., ,vhereas in the typical race, this measurement is not 
often reached. 
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(iii) Tatera~ indica ceylonica Wroughton 
1906. Tatera ceylonica Wrought on, Ann. Mag. nat. Hist., 17, 

477, 499. 

Type-locality.-Ceylon. 
Range.-Specimens examined from CEYLON: Anasigalla, 

Colombo, Hambantota, Kwantidiya, Maha-oya, Mankeni, 
WeIlawaya, Welligatta. 

Head and body 159-185 mm. Tail 193-231 mm. Hind
foot 421-47 mm. The hindfoot usually more than a quarter 
of the head and body length in specimens examined. The tail 
averages about 120% of the head and body. The bullae 
relatively small, as in the last race. Size of skull large; 
occipitonasal length, as in hardwickei, most often about 
45 mm., or more. 

(iv) Tatera indica cuvieri (Waterhouse) 

Text-fig. 32 

1838. Gerbillus cuvieri Waterhouse, Proc. zool. Soc. Lond., 56. 

Type-locality.-Arcot, Madras. 
Range.-Specimens examined from EASTERN GHATS: Salem 

district, Shevaroy Hills, Kurumbapatti, Balapalli Range. 
SOUTH INDIA: Trinchinopoly; . Kolar and Seringapatam, 
Mysore; Kadapa, 'Madras;' Vijayanagar, Bellary. Arcot, 
Madras. Nilgiri Hills (Masinigudi, 3,500 ft.). 

Head and body 135-189 mm. Tail 193-234 mm. Hind
foot 401-45 mm., but only once under 41 mm. and usually 
exceeding that measurement. The foot is usually more than 
a quarter of the head and body length. The· tail seems pro
portionately longer than in other races, usually exceeding 
130% of the head and body. The bullae are small, averaging 
less than a quarter of the occipitonasallength; the majority 
of the specimens do not reach 45 mm. iIi occipitonasallength. 
This is the second named race referable to the species. 

Genus 24. Meriones Illiger 
1811. Meriones Illiger, Prodr. Byst. Mamm., 82. 
1919. Oheliones Thomas, Ann. Mag. nat. Hist., 3, 265. Gerbillus 

hurrianae J erdon. V~lid as a subgenus. 
1933. Pallasiomys Heptner, Z. Siiugt., 8, 150. Gerbillus erythro

urus Gray. Valid as a subgenus. 
1937. Parameriones Heptner, Bull. Soc. nat. Moscou, Biol., 46, 

190. Gerbillus persicu8 Blanford. Valid as a subgenus. 
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1947. Sekeetamys Ellerman, Proc. zool. Soc. Lond., 117, 270, 
271. Gerbillus calurus Thomas from Sinai. Valid as a 
subgenus. 

Type-species.-Mus tamariscinus Pallas, from the Ural 
ltiver district, Kazakstan. 

Distribution.-North Mrica, from Morocco, Algeria, Libya, 
Egypt, south to the Sudan and As'ben. South-West Asia, 
~rom Arabia, Israel, Syria, Asia Minor, Persia, Mghanistan. 
INDIAN TERRITORY: NORTH-W'EST FRONTIER, BALUCHISTAN, 
PuNJAB, RAJPUTANA, KATHIAWAR, GUJERAT, SIND and 
CUTCH. Russian territory: Caucasus, common through 
Russian Turkestan, and in Transbaikalia. China: from 
Sinkiang, Mongolia, and states of ChihIi, Kansu, .Shensi and 
Shansi; Manchuria. 

This genus contains gerbils in which the molars are strictly 
simple-prismatic in type apparently throughout life, and 
show no signs of cusps. It is the second name of generic 
value in the subfamily in Asia, being only antedated by 
Gerbillus. 

There are about a dozen species of this genus. Four of 
them reach India, but three of them only occur west of the 
Indus River. 

Typical Meriones is ba-sed on M. ,tamariscinus Pallas. This 
does not reach India, but is mainly Russian in distribution 
(Caucasus and Turkestan), with an allied species M. blackleri 
in Asia Minor, Syria and Persia. Characters for the typical 
subgenus, compared with those subgenera here dealt with, 
are: soles of hindfoot hairy, compare Parameriones; ear 
longer, over one-tenth of head and body length, and claws 
of manus less prominent, compare 'Oheliones; bullae small, 
averaging 28% or less of the occipitonasal length .in our 
material, compare Pallasiomys. 

The other species will be discussed below. 

Key to the Indian subgenera of Meriones 

1 (2) The ear reduced, less than one
tenth of the head and body length. 
Foreclaws enlarged. Skull some
what bowed down anteriorly. 
(Sole partly haired. Bullae small, 
less than one-third of occipitonasal 
length). Cheliones 

2 (1) The ear large, over one-tenth of 
head and body length. Fore
claws less prominent. Skull not 
bowed down anteriorly. 3 
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3 (4) Soles of hindfeet naked. The 
bullae small, usually below 31 % 
of occipitonasal length. .. . Parameriones 

4 (3) Soles of hind feet hairy. The bullae 
large, in Asiatic species averag
ing more than 31 % of the occipi-
tonasallength. Pallasiomys 

Subgenus (a) Cheliones Thomas 
1919. Oheliones Thomas, Ann. Mag. nat. Hist., 3, 265. 

Based (as a genus) on Meriones hurrianae and containing 
only that species. I reduced the group to subgeneric rank 
in my last volume (1949) on the rodents and I think. that 
status is correct. 

The species is characterized by its somewhat fossorial modi
fications. Briefly, it may be summed up as standing apart 
from other species of Meriones by its reduced ear, which is 
under one-tenth of the head and body length in almost every 
one of the numerous specimens examined; the foreclaws are 
prominent; the skull is shaped rather differently from other 
Indian species, as indicated in the key above, and the bullae 
are, _ for a member of the present genus, small, as in the type
species. The sole is hairy, at least in part. 

55. Meriones hurrianae (Jerdon) 

The Indian Desert Gerbil 

1867. Gerbillus hurrianae Jerdon, Mamm. India, 186. 
1919. Oheliones hurrianae collinus Thomas, J. Bombay nat. Hist. 

Soc., 26, 726. (Kohat, North-West Frontier Province, 
1,000-1,700 ft.) 

Type-locality.-Hissar, Punjab. 
Range.-Specimens examined from SIND: Chalchra, Habb 

Valley, Thar and Parkar, Gambat, Kotri, Mirpur, Sukkur, 
Virawar, Umankot. CUTCH: Bhuj, Chalwar, Chitrod, Nokania, 
Rhodamotha. KATHIAWAR: Dhrangadhra, Muli, Motim oj iti, 
Sadla. GUJERAT: Danta, pa,lanpur. RAJPUTANA: Chajli, 
Ding. The type-locality. 

For' collinus', localities are· Persia: Chahabar. Afghanis .. 
tan: Attock. BALUCHISTAN: Dasht, Nal, Wadh. Chambar. 
NORTH-WEST FRONTIER: Kohat. 

Distribution.-From CUTCH, KATHIAWAR, RAJPUTANA and 
GUJERAT northwards to RAJFUTANA, the PuNJAB?, BALUCH
ISTAN, NORTH-WEST FRONTIER, just over the border into 
Mghanistan and Persia. 
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With characters as indicated above. Tail most often, but 
not always, shorter than head and body length. 

External characters.-Moderately large, head and body 
normally over 100 mm. Fur short and ear short. The tail 
is rather short, being most often shorter than the head and 
body, and the soles are hairy, at least in part. The ear is 
almost always less than one-tenth of the head and body 
length, a rare character in the genus. The fur is very short 
and harsh compared wjth other Indian species of Meriones. 
The tail is well haired and tufted to a degree, essentially as 
in M. l. erytkroura in appearance. Hand with four well 
developed fingers and a small thumb; the four main digits 
bear very prominent claws which are considerably enlarged 
compared with the other species (though not as compared 
with some really subterranean rodents). The thumb bears 
a small claw. Hindfoot with well developed claws, the pro .. 
portions of the digits about as in M. persicus; sole well haired 
as a rule, but some specimens have the hairiness of the sole 
but little developed, and there are usually some bare patches, 
as on the heel. Mammae 8. 

Colour.-Above light brownish grey. Some specimens tend 
to be reddish brown, but these are in the minority. Feet 
light brown to whitish. Underparts vary from pale yellow 
through dirty white to nearly pure white. Tail "\Yholly yellow 
basally and usually below, but above with usually a black 
tuft at the end, this black colouring continuing forward as a 
narrow line along the terminal part of the tail above for a 
greater or lesser degree. 

External measurements.-As in Table 49, below. 

TABLE 49.-External measurements of Meriones hurrianae 

Head and Tail Hind- Ear body foot 

M eriones hurrianae 

Palanpur 124 124 29 10 
F. Palanpur 123 109 27 9 mammae 8 
M. Palanpur 136 ? 29 10 
F. Palanpur 119 110 27 10 mammae 8 
M. Palanpur 109 110 27 9 
F. Palanpur 122 107 28 10 mammae 8 
F. Palanpur 123 121 28 10 
M. Palanpur 131 121 29 II 
M. Palanpur 116 120 28 10 
M. Mirpur, Sukkur, 

Sind 106 100 30 12 
Gambat, Khairpur, 

Sind 120 116 30 10 
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TABLE 49.-External measurement8 of Marionas hurrianaa (contd.) 

Head and Tail Hind- Ear body foot 

Meriones hurrianae (contd.) 

1\1:. Thar and Parkar 
district, Sind 129 118 29 8 

M. Virawar, Sind 98 71 19 8 
F. Gambat 118 135- 30 II 
M. Sukkur 123 112 29 11 
F. Mirpur, S~kkur 132 110 30 II 
F. Kotri, Sind 129 155 33 12 
M. Mirpur, Sukkur 123 135 31 12 
F. Mirpur 130 ? 30 12 

Chalchra, Thar and 
Parkar 127 117 27 10 

F. Gambat, Khairpur 130 108 34 12 
F. Gambat, Khairpur 133 130 32 11 
F. Kotl'j, Sind 128 164 33 12 
F. Gambat 110 130 30 II 
F. Gambat 120 157 30 II 
F. Gambat 143 123 30 12 
M. Dhrangadhra, 

Kathiawar 119 110 28 9 
M. Muli, Kathiawar 118 114 29 10i F. Dhrangadhra 122 118 28 10 mammae 8 
M. Dhrangadhra 130 117 28 11 
M. Muli 112 119 29 }O 
M. Dhrangadhra 120 116 27 9 
F. Sadla, Kathiawar 113 102 27 10 mammae 8 
1\'1. Motimojiti, 

Kathiawar 128 119 28 10 
F. Dhrangadhra 118 113 28 10 mammae 8 M. Nokania, Cutch 123 106 29 10 
M. Chalwa, 'Cutch 116 120 31 10 F. Rhodamotha, Cut.ch III 108 27 9 mammae 8 F. Rhodamotha 122 122 30 10 mammae 8 F. Bhuj, Cutch 115 112 27 II mammae 8 M. Chitrod, Cutch 113 109 29 lOt F. Chitrod 110 114 28 lOt mammae 8 

Rhodamotha, Cutch 124 116 27 9 M. Danta, Gujerat lIB 115 27 II 
F. Danta 123 113 27 9 mammae 8 M. Ding, Rajputana 140 122 30 10 M. Chajli, Rajputana 125 III 23 10 M. Ding 140 112 30 10 M. Ding 122 115 38 10 
Frost collections-
F. Umankot, Sind 110 105 27 10 M. 

" 115 127 27 10 F. 
" 100 110 27 10 M. 
" 115 120 28 10 M. 
" 115 125 25 10 M. 
" 125 140 30 10 



F. 
F. 
F. 
F. 
F. 
M. 
F. 
F. 
M. 
F. 
F. 
M. 
F. 
M. 

M. 
F. 

M. 
F. 

M. 

RODENTIA: MERIONES 417 

TABLE 49.-External measurelll,entB of Meriones hurrianae (concld.') 

Head and Tail Hind- Ear body foot 

Meriones hurrianae (concId.) 
Umankot, Sind 115 112 29 10 

" 115 110 28 10 

" 
115 115 28 10 

" 
115 112 28 10 

" 
115 ? 28 10 

" 
115 ? 28 10 

" 110 100 29 10 

" 
110 115 28 10 

" 
140 125 29 10 

" 
120 100 28 10 

" 
120 120 27 10 

" 
120 110 29 10 

" 
110 128 26 10 

" 
125 ? 29 10 

Meriones /I,urrianae (' collinu8 ') 

Chambar, Baluchistan, 
26·8° N., 64·42° E. 125 130 33 12 

Wadh, Baluchistan 128 142 32 12 
N aI, Baluchistan, 

27·4° N., 66·13° E. 127 128 32 12 
Chambar 134 148 33 12 
Wadh, 27·20° N., 

64·20° E. 120 130 32 11 
Nal 135 142 34 13 

Notes/rom skins.-
Near Peshawar: 'edge of cultivation, sandy soil' 
Kohat : 'shot in cultivation'. 
Chalwar, Cutch: weight 3 oz. From sandy plain. 
Chajli, Rajputana : in sandy soil, seen in daytime. 
Ding, Rajputana : shot in sandy soil; over burrows; and 

by 4aylight. 
Palanpur: mammae 8 in four specimens; weight varies 

between 21 oz., 21 oz.; 2! oz., 2! oz., 3 oz., 31 oz., 
and 3! oz. 

Danta, Gujerat : mammae 8; weight 2·75 oz. 
Chitrod, Cutch: weight 21 and 21 oz., mammae 8~ 
Nokania, Cutch: weight 2·75 oz. Bhuj, mammae 8, 

weight 2 oz. 
Rhodamotha: mammae 4 pairs; weight 21 oz. and 3 oz. 
Dhrangadhra, Kathiawar: mammae S- (two specimens). 

Weights, respectively, 2! oz., 2j oz., 21 oz. and 3 oz. 
Sadla, Kathiawar: ~ammae 8; weight 2·25 oz. Muli, 

weight 2 oz. and 2·75 oz. Motimojiti, weight a! oz. 
27 
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Thomas in 1919 divided the north-western specimens of 
this species as a race M. h. collinus, on colour characters, 
chiefly the 'whole undersurface. . broadly and prominently 
washed with strong buffy, the bases of the hairs being dark 
slaty, the total ventral colour resulting being conspicuously 
darker than hurrianae, in which the hairs are usually washed 
with white or pale buffy, and their bases either wholly white 
or at most pale slaty'. But I do not find. these characters 
or the others he suggested very constant. Specimens from 
Sind seem intermediate. There is, however, a distinct ten
dency for the typical race as restricted by Thomas to have 
the tail shorter than the head and body, whereas in collinus 
the tail tends to be longer than the head and body. Again, 
specimens from Sind are intermediate. We have very many 
more specimens for hurrianae than for collinus, and of these 
about a quarter of the hurrianae skins have the tail long, a.s 
in collinus, which I should imagine, therefore, is most likely 
to prove a synonym. It is true that our skulls for collinus 
tend to average a little larger than our hurrianae, as pointed 
out by Thomas, but we have many more for the latter than 
for the former; and there are many overlaps. 

Oranial characters.-Compared with other Indian species of 
Meriones, the skull is somewhat bowed down anteriorly and 
the rostrum gives the impression of being rather short. 
Nasals somewhat narrow; zygomatic plate strongly thrown 
forward on each side of the infraorbital foramen, this fact 
being a feature of the superior aspect of the skull. Frontals 
rather long and wide, narrowest just behind the lachrymals, 
rather evenly divergent backwards, and. powerfully ridged 
along their sides, the ridges often f~rming an evident post
orbital knob about whe~e the frontals join ... the. parietals. 
The suture of the frontals and parietals is nearly s~raight. 
Interparietal long, wide and prominent. Mastoids visible in 
superior aspect of skull, but not very conspicuous. Occiput 
quite strong, between the inflated mastoids, and paroccipital 
process quite large, closely applied to the bullae. The bullae 
average less than 30% of the occipitonasal length, but are 
nevertheless well inflated for a Muroid Rodent. Anteriorly 
they join the hamular processes and are close to the back of 
the palate; pterygoid fossae flat and rather reduced. Anter~{\T' 
palatal foramina long and narrow; usually a second p 
betwee~ the toothrows are present, but may sometimes 
very reduced, and are never 'very large. Zygoma narr(J 
slanting rather abruptly upwards in front to the lachryn 
region; zygomatic plate powerfully thrown forwards, 
anterior edge somewhat rounded. Mandible with weak she 

27B 



RODENTIA': MERIONES 419 

coronoid process, and narrow angular portion. The root of 
the lower incisor is visible under the coronoid. The back of 
the jaw between the narrow angular and the condylar process 
is rounded, the angular portion being considerably drawn 
backwards. 

Dental characters.-Upper incisors yellow, opisthodont, and 
one-grooved. Upper molars relatively simple. M. 3 is very 
small, ring-shaped. M. 2 is eight-shaped, being cut by two 
nearly equal folds (an inner and an outer) into two plates; 
M. 1 has two folds each side, cutting the tooth into three 
plates. The folds nearly meet in the middle line of the teeth, 
and the laminae are joined. Lower molars in .pattern essen
tially as in the upper series; M. 3 simple, ring-shaped; M. 2 
cut into two plates by a fold each side; M. 1 with two folds 
each side; the front lamina'usually is smaller than the second 
and third. The inner folds tend to be longer than the outer 
ones. 

Cranial measurements.-As in Table 50, below. 

TABLE 50.-0ranial measurements oj Meriones hurrianae 

• ~ ~ 
0 .S 0 ~ 
~ 

~~ ~ ~ ~ • .,04 ..... (l) 
~cC ~ 

~ 
..... aJ ~ ..... 1=1 

c.> cC ..... ';cE ~ 0 0 
c.> ~ ~ 0 

~ 0 ~ ~ ~ E-f 

M. 9.4.6.17 32·5 16'8 5·5 9·5 4·5 6·3 
Punjab 

M. 10.1.18.42 33·2 16·1 'I 10·0 5·1 ? 
Ding, Rajputana 
10.2.8.6 33·8 17·8 5·2 9·2 5·1 6·6 
Chalcra, Sind 

M. 11.3.13.2 32·5 17·3 5~1 10·4 5·0 6·8 
Hara, Thar and Parkar, Sind 

M. 11.3.13.3 33·3 17·1 6·1 9·8 4·8 6·7 
Hara, Thar and Parkar 

M. 11.3.13.4 34'2 17·5 5·5 9·7 'I 7·2 
Hara, Thar and Parkar 

F. 12.10.4.50 33·5 17·0 4·7 10·2 5·2 6·5 

M. 
Bhuj, Cut·ch 
12.10.4.51 35·2 18·2 5·9 10·7 5·1 7'0 
Nokania, Cutch 

M. 12.10.4.53 33·3 17·3 5·0 9·4 5·2 7·0 
Chitrod, Cutch 

F. 12.10.4.54 32·8 16·9 4·6 9·6 5·1 6·1 
Chitrod, Cutch 

F. 12.10.4.57 33·2 17·2 5·2 10·2 'I 6·6 
Rhodamotha, Cutch 

M. 13.9.18.60 35·5 18·5 5·2 9·9 5·2 7·3 

M. 
Palanpur 
13.9.18.61 35·3 19·6 6·0 10·3 5·5 6·9 
Palanpur. Old 
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TABLE 50.-0ranial nz,easurementB oj Meriones hurrianae (contd.) 

, as ~ 0 ....... S 0 I'll 
.p ti ........... $ ~~ CD ~ 

~as as ..= ~ 
..... t1.) cO ciS ~ ...... ~ Q 

g~ 
...... 0 0 CB ti~ ~ 0 ~ 0 p.., P-I ~ e-. 

F. 13:9.18.62 32·3 17'1 5·3 9·2 4·8 6·5 
Palanpur 

F. 13.9.18.63 33·7 17·6 5-4 9·6 4·8 7-1 
Palanpur 

F. 13.9.18.65 32·8 17·0 5·7 9'7 4·9 6'1 
Danta, Gujerat 

M. 13.8.8.76 34'8 18·4 5·7 9·8 5·2 7·3 
Dhrangadhra, Kat.hiawar. Old 

IV!. 13.8.8.79 34·9 18·6 6·4 9·7 5·1 7·4 
Dhrangadhra, Kathiawar 

M. 15.11.1.94 34·3 17·6 5·5 10'1 5·0 6·5 
Mirpur, Sind 

M. 15.11.1.95 34·4 17·8 5·3 9·9 ' ? 6'8 
Mirpur, Sind 

F. 15.11.1.97 36·7 c. 19·7 6·3 10'7 5·4 7·1 
Gambat, Sind 

F. 15.11.1.98 34-3 17·3 5·8 10-1 4·4 6·7 
Ga,mbat 

F. 15.11.1.99 34·3 18·0 5·2 9·8 4·6 6'4 
Gambat 

M. 19.2.21.8 32·3 17·3 5-4 9'1 5'0 7'0 
Dhrangadhra, Kathiawar 

F. 25.6.10.19 36-3 19·0 6·2 10'8 5·3 6·7 
Kotri, Sind 

1\f. 12.10.4.55 33·5 18·0 5·6 9-8 ? 6·6 
Rhodamotha, Cutch 

Frost collect.ions-
F. 82 31-5 16·6 5'5 9·7 5·1 6-2 

Umankot, Sind 
M. -83 32·9 16-4 5·7 10·2 4'8 6·2 

Umankot 
M. 94 33·1 17·2 5·4 9'8 4·7 6·5 

Umankot 
F. 112 33·4 17·7 5·5 9·7 5'0 6·2 

Umankot 
F. 114 33·0 16·6 5-0 10'2 4·9 6'0 

Umankot. Old 
M. 116 34·6 18·2 5·7 10'4 ? 7·1 

Umankot 
F. 117 32·0 16·3 5·5 9'8 5'0 5·9 

Umankot 
F. 118 32·0 16·2 5·0 9·2 4·8 6-5 

Umankot 
F. 119 32·3 17·1 4·9 9'4 4·9 6·5 

Umankot 
F. 120 31·0 16'1 4·6 9'5 ? 6-1 

Umankot 
lI. 12.5 32·1 ? 5·5 ? 4'8 6·7 

Umankot 
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TABLE 50.-0ranitJl measurement8 oj Meriones hurrianae (concld.) 

cO ~ • .S fJJ 0 0 -.'t! ..... 
~ i~ ~ ~ 

ca 
Sl4ca ~ 

'0-4 fJJ ca Jot - s= 
C) as ~ 0 0 
C) s= 'i cecE ::s 0 

~ 0 P-4 ~ ~ E-t 

F. 132 31'7 16·5 5·4 10·1 5·3 6·8 
Umankot 

M. 139 35·2 19·0 5-7 9·9 5:,7 7·3 
Umankot 

F. 140 34·3 17-0 5·3 10'0 5-0 6-4 
Umankot 

M. 148 34·0 17·3 5·8 10·2 5·3 6·6 
Umankot 

F. 149 33·8 17·5 5·6 9-1 5~5 6·5 
Umankot. Old 

M. 151 34·2 17·9 5·4 9·7 5·2 7·4 
Umankot 

M erione8 h'Ulfrianae (' collinu8 ') 

M. 6.10.11.1 35·3 19·0 6·1 ? 5·0 6·4 
Kohat, NW. Frontier 

F. 6.10.11.2 34·2 17·9 5'7 10·2 5·0 6·5 
Kohat 

M. 19.11.7.47 35·5 18·4 6·2 10·6 5·0 6'0 
Chambar-Kohra, Baluchistan 

M. 19.11.8.48 36·4 18·7 6-5 10·8 5-1 7·2 
Wadh, Baluchistan 

F. 19.11.8.49 33·9 17·1 5-8 10'.5 4·8 5·8 
Wadh. ~ather young 

F. 19.11.8.51 36·2 18·2 5·7 10·6 5·5 6·2 
Nal, Baluchistan 

M. 19.11.5.80 36·2 18·6 6·2 10'S 4·9 6·8 
Nal 

F. 76.3.10.1 38·0 19·6 6·7 11'4 7'5 
Dasht, Baluchistan. Old (worn out) 

The type has the occipitonasal about 36·2 mm. 
Dimensions oj Meriones hurriana.e, in British Museum 

material.-The occipitonasal length varies between 3l and 
38 mm. Toothrow 4·5-5·7 rom. The head and body length 
varies between 98 and 143 mm. (adults over 100 mm.). Tail 
between 71 and 164 mm. (at least 100 with one exception). 
Hindfoot 19-38 mm. 

Subgenus (b) Parameriones Heptner 
1937. Parameriones Heptner, Bull. Soc. nat. M08COU, Biol., 46, 

190. 

Based, as a subgenus, on M eri0ne8 persicus Blanford, and 
characterized by the fact that the soles are naked, therefore 
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bearing a similar relationship to Meriones s.s. that subgenus 
Dipodillus does to Gerbillus s.s. in the genus Gerbillus. 

I restrict· it to two speoies, M. persicus and M rex Yerbury 
and Thomas, from Aden ~district in South Arabia, in which 
the bullae are small, usually though not always under 30<yo 
of the occipitonasal; not averaging as high as 31 % in any 
race. M rex, which is antedated by persicus, differs from 
that species in its differently shaped skull (relatively wider 
frontals), shorter tail, etc. 

56. Meriones persicus (Blanford) 
Blanford's Jird 

1875. Gerbillus persicus Blanford, Ann. Mag. nat. Bist., 16, 312. 

(The name 'Jird' is used for Gerbils of the genus M eriones 
from North Africa.) 

Type-locality.-Kohrud, 150 miles north of Isfahan, Persia. 
Distribution.-Persia, South-West Turkestan (Kopet-dag 

region), BALUCHISTAN. Westwards to Transcaucasia. Mr. 
Chaworth-Musters informed me that he obtained a specimen 
in Afghanistan. 

A largish species with well tufted, long tail, naked soles to 
the hindfeet, and small bullae. Lacking the fossorial special
izations characteristic of the subgenus Oheliones. Skull less 
bowed anteriorly than in Oheliones. Tail usually over 120% 
of head and body length, or approximating to that figure. 

This species was not dealt with either by Blanford or 
Wrought on , but was subsequently discovered in Baluchistan. 

External characters.-Rather large for the present sub
family, as indicated by measurements below. Fur soft. 
Ear large, over 20 rom. in length in Indian specimens. Tail 
long, usually over 120% of head and body, hairy and heavily 
tufted· terminally. Hand with four well developed fingers 
bearing quite large claws, thumb rudimentary. Foot long, 
although less than 30% of head and body, as a rule; sole 
quite naked, to heel, although there is a certain growth of 
hair along the hallucal side, but this never approaching the 
outer side. The three centre digits are longer than the outer 
pair, and the fifth toe is considerably longer than the hallux. 
(The fifth toe reaches about half-way up the length of the 
fourth, but the hallux o~ly reaches about the base of the 
second toe). 

Oolour.-Above buffy, the hairs darker basally; feet 
whitish or ,vhite; underparts .white. Tail bicolor; brown 
above, white or pale brown below, the tuft blackish:. 
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External measurements.-
Head and Ta'l 

body 1 

M eriones persicu8 persicus 
F. Kelat, Baluchistan 130 160 
M. Kelat 142 167 

(Skull not measurable; perhaps represents baptistae.) 

M eriones persicus baptistae 

F. Kelat, Baluchistan 134 170 
M. Kelat 123 170 
M. Kuldur, 85 miles west of Turbat, 

Baluchistan 127 157 
Pasht Kuh, Baluchistan, about 

27° N" 65,12° E., type 132 156 

Hind. 
foot 

36 
37 

37 
38 

35 

36 
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Ear 

21 
22 

23 
23 

22 

23 

Cranial characters.-As compared with M. hurrianae, the 
rostrum is much straighter and the skull is less bowed anter .. 
iorly, The frontals appear less heavily ridged, though ridges 
are present. These features render the skull distinguishable 
at a glance when compared with M. hurrianae, but apart from 
them, the skull is much as described for that species. Mandible 
of essentially similar type. The bullae tend 'to be larger in 
Indian specimens t~an in Persian anes, and average ia India 
about 30% of the occipitonasallength as a rule. 

Dental characters.-Upper incisors yellow, opisthodont, one
grooved. Upper molars essentially as in M. hurrianae, but 
the inner fold, particularly in M. 2, tends to be longer than 
the outer one, and possibly the cheekteeth are slightly less 
hypsodont. Lower molars as in the related species. 

C1'anial measurements.-
I 

c6 
0 ....... 9 
~ 

~a ..... - C1') 
~ ~a3 ~ 

..... III .! c6 ~ 
~ Oa3 ";cE o = as 

0 ~ ~ r:Q 

~ al 0 '; r.c .s ~ 

d 0 0 
0 ri: E-t 

M eriones persicus persicu8 
F. 19.11.8.42 40·3 21·4 8·2 11·S 5·8 6·5 

Kelat, Baluchistan 

M eriones persWus baptistae 
M. 19.11.7.68 41·1 20·8 8·4 12·2 5·6 6·3 

Kuldur, Baluchistan 
M. 19.11.7.71 40'1 20·3 7·3 12·5 5'7 6·6 

Kelat, Baluchista·n 
F. 19.11.7.72 41'0 21·5 7·6 12·3 5'7 7·3 

Kelat 
M. 19.11.7.69 43·0 22·5 S·7 13·3 5'5 7·7 

Kuldur, type 
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TEXT-FIG. 33-. Me1tf,ones persicua peraicua (Blanford). A, B, 0, dorsal, 
ventral and lateral views of the skull. D, lower jaw of the same. 
(X 5). 

Dimensions of Meriones persiclls, in Brit~sk Museum mate
trial.-The occipitonasallength varies between"40 and 43·7 mm. 
Toothrow 5·2-5-8 mm. The head and body length varies 
between 123 and 161 mm. Tail between 156 and 190 mm. 
liiIidfoot 35-41 mm. 
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Provisional key to tke races of Meriones persicns 
occurring in India 

1 (2) The bullae larger, 12· 2 mm. and 
more, and averaging over 30o/G of 
t,he occipitonasallength. ... ... M. p. baptistae 

2 (1) The bullae smaller, not normally 
exceeding 11·9 mID. and less than 
30% of the occipitonasallength M. p. persicus 
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Races.-The subspecies of this species arE> difficult, in that 
three proposed names (persicus, ambrosius and baptistae) all 
seem distinct and yet all seem to occur tog~ther. Our 
material for this species is limited and it- is more than possible 
that all three names are really based on one very individually 
variable form. On the other hand, there is a distinct line 
which can be drawn between our M. p. persicus and our 
M. p. baptistae on the size of the bullae, when all available 
skulls for the species are measured. It appears, however, 
that both types occur at Kelat. I am not, in this case, 
prepared to give baptistae specific rank even if the two races 
do appear to occur together. Occasionally there are cases of 
two subspecies apparently occurring together. The Kelat 
specimen of persicus (19.11.8.42), with sma~er bullae than the 
other baptistae specimens noted above, was apparently not 
collected in the same year ·as the baptistae specimens; there 
is no altitude on the labels,. but the two might occur, for 
instance, at different altitudes and it seems not proved that 
they actually occur together; a parallel case to this may be 
met with in Sumatra, as noted by Chasen, in the squirrel 
La,riscus instgnis, the race of whic~, L. i. niobe, apparently 
occurs with the typical race but in reality both are said to 
occur at different altitudes, though both may be collected_appa
rentlyat the same place and on the same day. Possibly some
thing similar occurs in this case. Or possibly wnen numerous 
'Specimens of M. persicus come to hand, it will be proved 
that in reality the measurements which I give as· being 
characteristic for the bullae of the two races would overlap 
so that baptistae would then go into synonymy. At present, 
with our limited material~ I propose to retain baptistae. 

(i) Meriones persicns persicns (Blanford) 
Text-fig. 33 

1875. GerbillU8 persicus Blanford, Ann. Mag. nat. Hist., 16, 312. 

Type-locality.-Persia; co-type in British Museum from 
Kohrud. 
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Range.-SpecimeIis examined from: BALUCHISTAN: Kelat. 
Persia: Mala-i-mir, Shiraz and Kohrud. 

(ii) Meriones persicus baptistae Thomas 

1920. Meriones persicus baptistae Thomas, J. Bornbay nat. Hist. 
Soc., 26, 934. 

Type-locality.-Pasht-kuh, South-West Baluchistan, about 
27·2° N., 65'12° E. 

Range.-Specimens examined from BALUCHISTAN: Pasht
kuh, Kuldur, Kelat, Turbat. 

Thomas thought the Kelat series represented true persicus, 
but as indicated above, except for one specimen, the remainder 
agree more with baptistae in size of the bullae. 

Subgenus (c) Pallasiomys Heptner 

1933. Pallasiomys Heptner, Z. Siiuget., 8, 150. 

Based as a genus upon those species of Meriones with en
larged bullae. I ignored it in my last volume on the rodents 
on .account of intermediate species, but I now think that it 
is valid as a' subgenus. Its type is M. libycus erythroura. 
Half-a-dozen species, according to the classification offered 
here, are recognized. 

Of the species belonging to this subgenus the first to be 
named was M meridianus Pallas, 1773, from Turkestan, the 
Caucasus, Sinkiang, Mongolia and northern China. This 
species is usually smaller than the forms inhabiting India, 
and its bullae are not so inflated as in the race M. crassus 
swinhoei. The two species which reach India occur together 
from west of the Indus to Algeria and may always be dis
tinguished by the 'colour of their hindclaws. Both have 
larger bullae normally than the related M shawi, which 
occurs with them from Israel to Algeria. 

Key to Indian sp~cies of the subgenus Pallasiomy~ 

1 (2) Hindclaws dull. In Indian race 
the bullae are extremely enlarged, 
about' 38% of the occipitonasal 
length. . . M eriones crassus 

2 ( 1) Hindclaws dark. In Indian race 
the, bullae are about 34% of the 
occipi tonasal lengt.h. M eriones libycu8 
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57. Meriones libycus Lichstenstein 
The Libyan Jird 
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1.823. Meriones libycus Lichstenstein, Verz. Doubl. Mus. Berlin, 5. 

Pype-locality.-Egypt. 
Distribution.-Algeria, Morocco, Libya, Egypt, Arabia, 

Persia, Afghanistan, BALUCHISTAN, Israel, Syria, Iraq, 
Sinkiang, Russian Turkestan (widely distributed), Trans
caucasia. 

Larger than the related northern species M. meridianus; 
hindclaws, dark. One race reaches north-western India. 

The sole is hairy in M l. erytkroura. The bullae are pro .. 
portionately larger, the tail proportionately shorter and less 
tufted than in M. persicus. 

External characters.-Moderately large gerbils. Fur soft. 
Ear of moderate size, smaller than in persicus, and in most of 
our specimens less than 20 mm. Tail well haired, tufted, but 
the tuft less exaggerated than in M. persicus. Digits of fore
foot about as usual. Hindfoot with the sole well haired 
nearly throughout except for a conspicuous bare patch on 
the heel. The toes about as in M. persicus, in proportions. 
Hindfoot over a quarter of head and body length, but appa
rently tending to be shorter proportionately than in persicus. 
Tail also proportionately shorter. Colour above light sandy 
brown with a certain admixture of blackish suggested. 
Underparts white. Tail yellowish brown for most of its 
length, but the tuft ~s black and in front of the tuft the 
black hairs continue as a thin dark line for a greater or 
lesser extent of the upper part of the terminal half of the 
tail. Feet whitish. 

External measurements.-
Head and T"1 Hind- Ear 

body al foot 

M erione8 libycus erythrourus 

M. Kelat, Baluchistan 
Quetta, Baluchistan 

118 
? 

127 
? 

34 
33 

18 
20 

Other skins from Kazvin, Persia, 200 miles east of Dead 
Sea, Beersheba, Israel; head and body up to 143 mm., tail 
up to 170 mm. Hindfoot 30-36 mm. 

Oranial character8 0/ Meriones libycus erythroura.-Superior 
aspect of skull much like that of M. persicUB except that 
the frontals are powerfully ridged and that the mastoids 
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tend to show a little more when the ~kull is viewed from 
above. Otherwise the sk~l differs conspicuously from that of 
M persicus only in the considerably larger bullae, which are 
more than one-third of the occipitonasal in. length as a rule, 
and which appear to have the auditory meatus and region in 
front of it more inflated, and the suprameatal triangle tends 
to be larger. 

Dental clzaracters.-Essentially as described above for 
JJl. hurrianae. 

Oranial measurements.-
I 

as ~ 
r; .~ a'l 0 0 ,.... 

~ ..... "- .B ~ 
~ .s Q.C= ~~ ~ .,.i4 UJ 

= ..... s= 
0= ..... 0 0 ..... (;ca ~ o~~ = 0 ~ ~ ~ t:Q ~ 

M eriones libycus eryth'fo'U'rUs 

M. 19.11.8.43 40·0 20·3 
Kelat, Baluchistan 

Other skulls, Kazvin in -Persia, and Afghanistan; occipitonasal 
"38·7-40·1, bullae 12·8-13·S'mm. 

Dimensions oj Meriones libycus, in British Museum 
"materiaZ.~The occipitonasal length varies between about 34·1 
"(rather young) and 44·1 mm. Toothrow 4·2-6·2 mm. The 
head and body. length varies between 110 and 173 mm. Tail 
between 96 and 181 mm. Hindfoot 28-:-39 mm. 

Meriones libycus erythrourus (Gray) 
The Mghan Gerbil or Jird 

1842. Gerbillu8 erythroura Gray, Ann. Mag. nat. Hist., 10, 266. 

Type-locality.-Sahlabad, about 12 miles south-west of 
Kandahar, Mghanistan. 

It differs from the typical race, M. libycus of Egypt, in its 
proportionately larger bullae. 

Range.-Specimens examined from BALucmsTAN: Kelat~ 
Sourab, Quetta. Afghanistan: K~ndakar. PERSIA: Kazvin. 
Similar form from Russian Turk~stan, Fergana. 

This is the first name for an Asiatic race. It differs· from 
the typical M libycus in its proportionately larger "bullae, 
which average m6r~ than orie-third of the occipitonasa1length 
in Asiatic races, less _than one-third in t-he north Mrican 
races. 
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58. Meriones crassus' Sundevall 
Sundevall's Jird 

Text-fig. 34 
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1842. Meriones c·ra88U8 Sundevall, K. Sve1l,8lca Vetensk. Akad. 
Handl., 233. 

Type-locality. -Sinai. 
Distribution.-Algeria, Libya, Egypt, Sudan, Asben; 

TEXT-FIG. 34. Merione8 cras8U8 Sundev:~ll, *. A, B,.C, dorsal, ven.tral 
and lateral views of the s~l. D, lower jaw of the same. 
( X 2). (After Ellerman, 1941, p. 526.) 
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Arabia, Israel, Persia, Iraq. Afghanistan and NORTH-WEST 
FRON.TIER. 

This species is essentially like M. libycus, but occurs with 
it extensively and differs in having the hindclaws dull in 
colour. In some of the races, including the typical and the 
Indian one, the bullae are at maximum inflation for the genus 
Meriones. 

Extetnal characters of M. crassus swinhoei.-Not extremely 
different from M. l. erythroU1'us but apparently smaller. Sole 
of hindfoot well haired. Tail tufted, but not very promin
ently so. Colour apparently much as in M l. erythrourus. 
Fur thick. 

External measurements.-Skins seen from Wana, South 
Waziristan, and Kandahar, Mghanistan. . 

(The skin from Wana has inch measurements on it; head 
and body 4·1, tail 3-9, foot 1 inch, and ear 0·59.) 

Cranial characters of Meriones crassus swinhoei.-Like 
those of M. l. erythrourus (apart from rather smaller size), 
but differing in the enormously inflated mastoids and bullae, 
which are about 38% of the occipitonasal length, and at 
maximum for the genus. Mastoids showing much more 
conspicuously in superior aspect of skull, projecting back
wards clearly behind level of occiput. Frontals not very 
heavily ridged_ The suprameatal triangle of the bullae is 
very large. Mandible and·other characters of skull as usual; 
rostrum straight, not bowed down (i.e. not as in M. hurrianae). 

Dental characters.-Including the grooved incisors, normal 
for the genus (as described under M. hurrianae above). 

Cranial measurements of M. crassus.-
cd ~ • .8 CI.l 0 0 -~- Q) C;S 

~ 
~ cd ..... cd ..d ~ ~CI.l ~ ~cd ~ s:::: ..... c:cs ca ..s~ 0 g d ~ 0 ca catS 0 .~ 0 P-t Po4 ~ E-t 

M eriones crassu8 8winhoei. 

IVI. 21.7.14.2 35·4 17·5 6·3 13·5 4·5 5-6 
Wana, South Waziristan 

1\1. 21.7.14.3 32·5 15·9 5·6 12·9 3·9 5·4 
Wana, South Waziristan 

Dimens'ions of Meriones crassus, in British Museum mate
rial.-The occipitonasal length varies between 32·5 and 
41·9 mm. Toothrow 3·9-5·6 mm. Head and body length 
varies between 105 and 156 mm. Tail between 104 and 
172 mm. Hindfoot 27-37 mm. 
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(i) Meriones crassus swinhoei (Scully) 

S,vinhoe's Jird 

1881. GerbillU8 8winhoei Scully, Ann. Mag. nat. Hist., 8, 228. 

Type-locality.-Gatai, Mghanistan. 
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Range.-Specimens examined from Afghanistan: G'atai, 
Kandahar. NORTH-WEST FRONTIER: Wana, South Waziristan. 

This race is not well known, and its type specimen is 
juvenile. It seems to be most like the typical race, with the 
bullae extremely enlarged in a similar manner, but to differ 
from it in smaller size. We have two adult specimens for 
swinkoei. Soles mainly hairy, as in M. libycus. 

Subfamily (c) MICROTINAE 

lfuridae in which the skull and teeth and most often the 
external characters are highly specialized. The skull is 
massive and angular and the ridges for jaw muscle attach
ment are normally more apparent than in lower Muridae, and 
modify the skull to a greater extent. There is as a rule a 
squamosal crest developed on each side; the zygomatic plate 
is very strong and tilted well upwards, and the infraorbital 
foramen is small and narrow. The ridges on the skull when 
they fuse tend to do so further forwards 'than in other rodents 
and are joined in the interorbital region rather than on the 
parietals. There are deep pits usually present for muscle 
attachment between the molars and tlie outer side of the 
lower jaw, and the pterygoid fossae are often deepened and 
specialized. The zygomatic plate is never cut back above 
anteriorly. The orbit is somewhat shifted forward, compared 
with primitive Muridae, and the rostrum is rather short. 
All Palaearctic Microtinae have large bullae, averaging more 
than one-fifth of the occipitonasallength, and they frequently 
contain spongy bone within. Very ofte~ the condylobasal 
length exceeds the occipitonasallength. Nearly always the 
palate is more than half the occipitonasal in length, and 
nearly always the toothrow is over one-fifth of the occipito
nasal length, in Palaearctic species. 

Dentally, the specialization is that in the majority of genera 
the cheekteeth have become rootless. The cheekteeth are 
complex in structure, prismatic. There is a tendency for the 
third upper molar to be longer than the se'cond; this tooth is 
the most variable and often the most complex in the upper 
jaw. The first lower molar is the dominant and most complex 
tooth in the lower jaw. 
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Externally, the form is specialized towards life in cold 
climates; the tail is short, seldom as much as half the length 
of the head and body, and is hairy. Some genera as Ellobius 
are extremely modified towards subterranean life. 

The characters of this subfamily have been monographed 
by J:Iinton, 1926, Monograph of Voles and Lemmings, Vol. I. 
Details of evolution, jaw muscle structure, dentition and 
cranial modifications of fossil and living genera ,viII be found 
in that work. 

Blanford, and following him Wrought on, regarded the voles 
as belonging to the Cricetinae, but this is unquestionably 
erroneous, and all modern authors recognize the present sub
family. They are the most specialized of living Muridae. 

It is essentially a northern group and the only Indian 
species are confined to the north of the country· (the Hima
layas), which form their southernmost boundary in Asia. 

There are fifteen genera in the Palaearctic. (Some authors 
recognize more than this.) An outline to the classification 
of these (and it is far from being an easy group to classify), 
is as follows :-

(a) Group Lemmi: with the cheekteeth rootless, and the 
lower incisor short, wholly lingual to molars. Ex
ternal form usually extremely modified for life in 
Arctic climates. Genus Dicrostonyx; Arctic re
gions of U.S.S.R. and Canada to Gree~~nd; molars 
complex.in pattern; foreclaws develolling a seas
onal modification of antler-like outgrowths .(which 
are shed periodically) on second and third fingers; 
external specializations at highest development. 

Genus Lemmus: molars much simpler than the last; 
110 periodically shed outgrowths on the second and 
third fingers, but otherwise external characters 
nearly as specialized as in the last; Scandinavia, 
Arctic regions of U.S.S.R. and Canada. 

Genus M yopus: near Lemmus, but with less specialized 
external characters; Scandinavia, North Russia, 
Siberia, and Mongolia. 

(b) Group Microti: ,vith the cheekteeth rooted or rootless, 
but ,vith the lower incisor long, passing from 
lingual to labial side of the molars. .Two aberrant 
genera might well be separated from these as type 
of a third group (in fact one of them has recently 
been given group rank (Simpson, 1945»); both are 
modified for underground life, and both have 
rooted cheekteeth, which have M. 3/3 reduced 
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in size and small, a very rare character for the 
group. 

Prometkeomys, Caucasus Mountains, with enormously 
enlarged foreclaws but the skull rather generalized 
in formation; and Ellobius, Caucasus, South 
Russia, Turkestan, southern Siberia, Sinkiang, 
Mongolia, Persia, Afghanistan and BALUCHISTAN, 

in which the foreclaws r..re normal, but the skull 
is modified out of all proportion for fossoriallife, 
with enormously enlarged incIsors, lengthened 
diastema, lower incisor root forming a prominent 
process on the mandible outside the condylar 
process, the outer wall of the infraorbital foramen 
abnormal, the 'posterior palate specialized about as 
in Microtus and allies, etc. 

The more normal M icroti of the Palaearctic can be classified 
roughly as follows: In two genera the cheekteeth remain 
rooted; Dolomys, Yugoslavia, a larger form with the posterior 
part of the palate slightly more specialized, and the tail long, 
and Cletkrionomys, one of the most widely distributed and 
generalized genera of Microtinae, which ranges throughout 
Europe and most of northern Asia and in North America 
(its southern borders in Asia are approximately Asia Minor, 
Russian Turkestan, Szechuan, thence north-eastwards to 
Chihli); posterior palate terminating as a simple transverse 
shelf; tail proportionately shorter and size smaller t~an in 
Dolomys. This is, among Palaearctic Microtinae, the least 
specialized and most Murine of known living genera. In the 
remainder, the cheekteeth are rootless, as far as is known. 
A group of Central Asiatic genera are fairly obviously off
shoots of Clethrionomys, and only differ from that really in 
having rootless cheekteeth. The posterior palate is similar 
to Olethrionomys. All of these occur in Indian territory ~d 
their characters and distributions will be dealt with in detail 
below; they include Alticola, Hyperacrius and Eothenomys, 
of which the latter is the least specialized, and Hyperacriu8 
the most. In the remainder, the posterior palate terminates 
with the median process converte~ into a sloping septum 
between the posterolateral pits, the inner borders of these 
pits continuous with tip or sides of median process. Laguru8, 
South Russia, Russian and Chinese Turkestan, Mongolia, 
also Central Siberia (and North America in part) is a special
izedgenus in which the external form is about as highly modi
fied in the specialized Lemmings (Lemmus or Dicrostonyx), 
and which also has various cranial peculiarities which separate 

28 
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it' from those which follow; its first lower molar has five closed 
triangles. The number of closed triangles on the first lower 
molar may be used, apparently, to divide the remainder (or 
rather, to restrict the dominant genus, Microtus). Microtus, 
which has numerous species ranging in North America, 
northern Asia, and Europe, and a representative in Libya 
(North Mrica), can be restricted to those species in which 
the first lower molar has four or five closed triangles. One 
species has been taken in North Burma, the first Indian 
record for true Microtus. Of those genera in which the first 
lower molar has only three closed triangles, Arvicola stands 
apart somewhat by its combination of large size, angular 
skull, long tail, and slight modifications towards subterranean 
or aquatic life; its range is throughout most of Europe, and 
Russian Asia in part, Asia Minor, Persia, North Syria. The 
remainder could, in my opinion, be referred to Pitymys which 
is a long standing genus and which, as I understand it, ranges 
across most of Europe (except British Isles and Scandinavia) 
and large parts of Asia (India included, exact details below), 
as well as in central and eastern North America. From this 
I am inclined to separate the Afghanistan genus Blanfordimys, 
based on a single species which has unusually large bullae 
and very weak ridges to the skull (mostly not traceable). 
It does, however, come near the subgenus Phaiomys of 
Pitymys, but a considerable series recently receIved from 
Mghanistan suggests that it is reasonable to give it generic 
rank .. 

Special works of reference on Microtinae include-
Hinton, 1926, Monograph of Voles and Lemmings, 1. 
Miller, 1896, North American Fauna, No. 12. Genera 

and subgenera of Microtinae. 
Miller, 1912, Oatalogue of Mammals of Western Europe, 

p. 610. 

Key to the Indian genera of Microtinae 

1 (2) M. 3/3 reduced in size. ~he cheek
teeth rooted in adult. Ora.nially 
abnormally modified for subter
ranean life; the incisors extremely 
proodont and enlarged; the root of 
the lower incis<?r forming a prom
inent process outside the condy
lar process of the lower jaw. In .. 
fraorbital foramen lacking external 
plate or covering and not narrow. 

28B 

(The tail is very strongly shortened, 
mostly shorter than the hindfoot.. 
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In the Indian species, the ridges 
of the skull fuse to form a sagittal 
ridge which extends backwards 
over the parietals to the lambdoid 
crest. Posterior palate as des
cribed below for M icrot'U,8 and 
PitymY8) Ellobi'U,8 

2 (1) M.3/3notreducedinsize;thecheek
teeth rootless. Skull without the 
abnormal modifications as des
cribed above. When the ridges 
of the skull fuse they do so in the 
interorbital region and never-form 
a ridge extending backwards over 
the pari~tals. Infraorbital fora
men narrow. 

3 (8) Posterior palate terminating as a 
simple transverse shelf. 

4: (5) The supraorbital ridges fuse to 
form a median interorbital crest 
in the adult. The palate is pro
portionately longer. The exter
n!].l form is more or less fossorial. 
(Cheekteeth with long-drawn-out 
appearance.) Hyperacrius 

.5 (4:) The supraorbital ridges remain 
separate in the adult. The palate 
is proportionately ·shorter. The 
form is not fossorial. . . 

6 (7) Cheekteeth with wide folds, and 
long-drawn-out appearance ~.'. . Alticola 

7 (6) Cheekteeth with narrow folds, and 
crowded appearance . . Eothenomys 

8 (3) Posterior palate terminating with 
the median process converted into 
a sloping septum between the 
posterolateral pits, the inner bord
ers of these pits continuous, with 
tip or sides of median process . 

9 (10) First lower molar with three closed 
triangles Pitymys 

10 (9) First lower molar with (in Indian 
species) five closed triangles. . Microtu8 
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4: 

6 

9 

The genus Pitymys was regarded by Hinton, Miller, and 
others, as only European and North American. Miller and 
other authors refer the genera or subgenera N eodon and 
Phaiomys, which are the Indian representatives, to Microtus 
as subgenera. Hinton gave both generic rank. If both are 
to be regarded as Microtus, then . . Pitymys is indefinable. 
Pitymys contains a lot of species and is currently given 
generic rank. The logical step seems to me to refer N eodon 
and Phaiomys to it as subgenera (and the American Pedomys 
as well). This would give the genus a range more or less 
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across the Holarctic region. The differences between N eorlan, 
Phaiomys, and Pitymys do not seem to me to be of generic 
value. 

I offer an alternative key to the nine well established 
species of Microtinae from India (except Pitymys irene). 
It is based on characters other than the cheekteeth and 
structure of the back of the palate, and it shows that these 
species can be identified by external measurements and by 
cranial measurements (the occipitonasal, the palate, and in 
some cases the bullae). 

Alternative key for species of Microtinae 

1 (2) The tail much shorter than hindfoot, 
less than one-tenth of head and 
body. The ear vestigial (about 
4 mm.). Skull with incisors enorm
ously thrown forward and en .. 
larged. The infraorbital foramen 
is not narrowed . . Ellobiu8 juscocapillus 

2 ( 1) The tail more than one-fifth of head 
and body, and longer than the 
hindfoot. The ear not vestigial 
(at least 7 rom., normally more). 
Skull with more moderate, less en .. 
larged incisors. The infraorbital 
foramen is narrowed. . • .. •. 2 

3 (4) The tail exceeds half the length of 
the head and body (constantly in 
Indian material) • .. Microtus clarkei 

4 (3) The tail is rarely as much as half 
the length of the head and body, 
and is never as long as this on 
average for any race.. . 5 

5 (12) The length of the palate approxi
mates to or exceeds 60% of the 
occipitonasal length, or is little 
below it .. 6 

6 (7) The bullae are more than a quarter 
of occipitonasallength .. • Pitymys leucurus 

7 (6) The bullae are less than a quarter 
of occipitonasallength • • . . 8 

8 (9) The ear is about 13% of head and 
body length. • . . • • .. . Pitymys sikkimensis 

9 (8) The ear is about 9-11 % of the head 
and body .length. .. 10 

10 (11) Occipi tonasal length not exceeding 
24 mm. . . H yperacrius jertilis 

11 (10) Occipitonasal length not less than 
25·4 mm. . . Hyperacriu8 wynnei 

12 (5) The palate is considerably less than 
60% of the occipitonasal length 
(averages below 55%) . 13 
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13 (14) Tail very short, less than a quarter 
of head and body length, in most 
specimens! Alticola 8toliczkanu8 
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15 
14 (13) Tail less shortened, more than a 

quarter of head and body length. 
15 (16) Underparts much lighter. 
16 (15) Underparts much darker •. 

Alticola roylei 
Eothenomys melanogaBter 

Genus 25. Eothenomys Miller 
1896. EothenomY8 Miller, North Amer. Fauna, No. 12, 45. 
1896. AnteliornY8 Miller, North Amer. Fauna, No. 12, 47. 

(Microtus chinensi8 Thomas, from Szechuan~ China.) 

Type-species.-Arvicola melanogaster Milne-Edwards. 
Distribution.-Southern China, from Kansu, Szechuan, 

Yunnan, Fukien and adjacent States, Formosa, North Indo-
China, NORTH BURMA, NORTH ASSAM. 

Originally proposed as a subgenus of Microtus, this group 
is now currently given generic rank. It is the second generic 
name for those voles which resemble Microtus in having root
less molars, but differ from it and resemble Olethrionomys 
in having the posterior palat.e terminally as a simple trans
verse shelf. 

It is antedated by Alticola and could be regarded as a 
subgenus of that. The pattern of the cheekteeth appears 
different, however, with the folds less open and less well 
marked. Pectoral mammae, so far as is known, are absent 
in this genus, present in Alticola. But mammary formula 
varies in rodents and is certainly not a character on which 
to base generic names. Anteliomys has also been given 
generic rank, but, as Glover Allen points out, there are inter
mediate species between the type of Eothenomys and that of 
Anteliomys and it seems no longer possible to retain Ante
liomys, now that more species are known. There appear to 
be five species of Eothenomys (' Anteliomys' included), or five 
species certainly referable to the group. Glover Allen 
recognized more, but these were regarded by Hinton as based 
upon non-adult specimens of a species of Glethrionomys. The 
first name in the genus, E. melanogaster, characterized by its 
complex first and second upper molars, is the only species 
occurring in Indian territory. 

59. Eothenomys melanogaster (Milne-Edwards) 
Pere David's Vole 

1872. Arvicola melanogaater Milne-Edwards, in David, N ouv. 
Arch. M'U8. 7, BuU., 93 (footnote). (MoupiJ;l, Szechuan, 
China.) 
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Distribution.-As in the genus Eothenomys. 
A vole with the generic characters as indicated above under 

Eothenomys and differing from its immediate allies by having 
three clear inner folds in the first upper molar and two 
clear inner folds in the second upper molar; therefore with 
an extra posterointernal heel in M. 1 and M. 2. The tail 
is most often rather long, though less than half the length of 
the head and body. 

External characters.-Very dark, thick-furred voles. The 
tail is as a rule less than half the head and body length and 
is moderately haired, the hairs not hiding the scales. Ear 
short; usually over one-tenth of the head ~nd body length, 
but sometimes not much more. Claws not enlarged; four 
functional fingers on the hand, the thumb vestigial. Five 
toes; the hallux rather shorter than D. 5, which is shorter 
than the central three. 5 or 6 plantar pads, according to 
Anthony. l\Iammae 0-2 = 4, so far as known. Colour dark 
brown above and little lighter below. Tail apparently mostly 
dark in the Indian skins. One of the Burmese specimens 
has two patches each side, of 'pure white hairs on the hips, 
doubtless due to some abnormality or disease. 

External measurements.-

Headand T.l 
body al 

Hind· 
foot Ear 

Eothenomys melanogaster libonotU8 

F. Dreyi, Mishmi 110 40 16 11 

M. Dreyi 
Mammae 2 pairs, inguinal 

118 36 16 II! 
M. Dreyi, type 105 34 17 13 

. Eothenomys rnelanogaster cachinus 

F. lrachinProvUnce, type 108 56 19 15 
M. Adung Valley, Burma 93 40 17 12 

Adung Valley 107 45 19 14 
F. Adung Valley 100 45 18 13 
M. Adung Valley 100 48 18 13 
F. Adung Valley 100 38 18 13 
M. Adung Valley 102 46 18 12 

Notes from skins.-Adung Valley: 'trapped in jungle, 
common' Dreyi, Mishmi : weight 1'10 oz. Mammae 2 pairs, 
inguinal. 

Oranial characters.-The skull is rather weak in general 
appearance for a Microtine and lacks ~he angularity which 
is found in higher voles. Often the fro~tals tend to be 
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relatively ,,1der than in Alticola, though not always so. The 
nasals are quite long and the braincase tends to be rather 
flat. The squamosal crests each side of the front of the 
braincase are well developed and the interparietal is quite 
large. The ridges on the parietals are rather weak when 
present, and they do not show any signs of coming together 
in the interorbital region. Occiput rather weak and low. 
Bullae large and well inflated and varying somewhat in size 
in the different raCES. T~e palate is simple and unspecialized 
posteriorly, ending as a transverse shelf as in lower Microtines. 
Palatal foramina long, sometimes exceeding one-fifth of the 
occipitonasal length. Pterygoid fossae deep and large. 
The bullae lack spongy tissue within. Infraorbital foramen 
narrow, and zygomatic plate wide and much tilted upwards, 
as is usual in Microtinae. Zygomata well spread out from 
the skull and jugal relatively short. Mandible angular and 
powerful, with well developed coronoid process, deep pits 
outside the toothrows for muscle insertion, and the lower 
border of the angular portion thick and well ridged. 

Dental characters.-Upper incisors broad, yellow, and 
normally plain. M. 1 and M. 2 complex, more complex than 
in other species of the genus. M. 1 has an anterior loop, 
three alternating closed triangles (one outer, two inner) and 
a posterior loop consisting of two confluent triangles; and 
there are two outer, three inner folds in this tooth. M. 2 
has three more or less transverse loops, with two fol4s each 
side; M. 3 has three transverse loops, the posterior one the 
largest, in this tooth there may be two or three inner folds. 
The allied species of the genus Eothenomys usually lack the 
second inner fold in M. 2 and the posterointernal angle ofM. 1. 
The number of inner salient angles in M. 3 has been used 
for racial division of the present species by both Hinton and 
G. Allen. Anthony has, however, Written at some length 
showing that this is scarcely a character on which_ to base 
~uch divisions, when large series of these voles are examined. 
I quote his notes, 1941, on E. m. libonotus: 'the last upper 
molar is extremely variable, in crown pattern, in this series 
from Burma, and the differences do not seem to be co
ordinated with age or locality. The typical pattern for this 
tooth, to follow the original description of libonotus, should be 
three salient angles on both inner and outer faces. This is 
true of many of our specimens, but a numb~r show four 
salients on the inner face, a few have four on the outer face, 
others have four on both inner and outer faces. Occasionally 
a skull has the last upper molar on one side with a 3-3 pattern, 
jts mate Qn the Qth~r side with a 3-4 pattern. Most of the 
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variation in this tooth is confined to the last loop, which 
ranges from small and simple to elongated and complex'. 

Second and third lower molars with two transverse loops, 
and two folds each side; first lower molar with posterior loop, 
two transverse loops (closed from each other) and then a 
transverse loop which is confluent with the anterior loop; 
four inner, three main outer folds as a rule. 

Cranial measurements.-
I 

as ~ s= Ul 0 • .-4 0 ...... . ~ ...... (1) a;a ~ 
So4 .s ~~ ..c ~ ~~ ~ d • .-4 Ul ~ ,SS04 ...... 0 (.)~ ...... '"a 0 (.) d C6 C6c2 0 ~ 

0 P-t P-t j:Q ~ ~ 

Eothenomys melanogaster libonotu8 

F. 22.12.5.56 24·6 13·2 5·0 ? 6·4 4·4 
Dreyi, Mishmi 

M. 21.12.5.54 25·2 13·3 4·9 ? 6·2 4·5 
Dreyi, type 

Eothenomys melanogaster cachinus 

F. 20.8.7.14. 26-2 14·3 5·1 6-0 6·6 4-7 
Mount Imaw Bum, Burma. Type 

M. 32.11.1.119 25·5 13·3 5·1 5·4 6·0 4·0 
Adung Valley, North Burma 

M. 32.11.1.120 25·8 13·7 5·3 5·5 6·4 3·8 
Adung Valley 

F. 32.11.1.123 25·6 13·7 5·3 5'4 6·3 3·5 
Adung Valley 

M. 32.11.1.128' 24·1 12·3 4'8 c. 5'0 5·7 4·3 
Adung Valley. Rather young 

Usually in these the occipitonasal exceeds the condylobasallength. 
M. 32.11.1.121 25'8 13·9 5·2 5-7 6·2 4·1 

Adung Valley 

Dimensions of Eothenomys melanogaster, in British Museum 
material, all races included.-The occipitonasal length varies 
between 21·7 and 27·6 mm. Toothrow between 5·1 and 
6·9 mm. The head and body length varies between 87 and 
134 mm., the'tail between 22 and 57 mm. (or 80 mm. in one 
specimen), hindfoot 15-20 mm. 

Provisional key to Indian races of E. me~anogaster 

1 (2) Tail apparently proportionately 
shorter, about one .. third of head 
and body length or not much more. 
Adult skulls apparently smaller. . E. m. libonotus 

2 (1) T,ail apparently longer, more than 
one-third of head and body length. 
Adult skulls are larger E. m. cachinu8 
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Externally, Indian races of this species differ from Alticola 
roylei races by being much darker below in colour. 

Indian subspecies.-The two Indian races of this species 
were among the last to be named. Our material for them is 
so poor that, with the knowledge that Anthony in his recent 
paper on the mammals collected in North Burma obtained 
over one hundred specimens for each race, I feel that any 
characters I can give for their retention will most likely be 
ridiculous. 

Both Hinton and (in the Chinese material) Glover Allen 
have published keys for the races of this species. Both are 
based primarily, so far as the races are concerned, on the 
number of salient angles in the third upper molar. Hinton's 
characters are absolutely correct so far as the British Museum 
material goes, but unfortunately we do not possess very many 
specimens for any of the races, and according to Anthony 
t1}.e character is individually variable for both races in North 
Burma. Glover Allen for no apparent reason divided this 
species into three species, for one of which he uses a wrong 
(antedated) name. Anthony, unfortunately, does not give any 
characters to distinguish the two Indian races. 

Hinton states that cachinus has, typically, four outer, four 
inner salient angles. Libonotus comes in a different section 
of his key with three inner, three outer salient angles each 
side. In our material, libonotus stands out from all other 
races by its proportionately shorter tail, which averages 
only about one-third of the head and body length. E. m. 
cachinus, which I take to include the Adung Valley specimens, 
is somewhat noteworthy for its small bullae. So far as this 
species is available to me, they average smaller than in other 
races. In the typical race, the bullae are usually more than 
a quarter of the occipitonasal. Probably this race may be 
retained chiefly on this character. According to Hinton, 
the bullae in libonotus are small, but in material examined 
they are not measurable. With our somewhat sketchy mate
ria1, it is not possible .to say more at present. 

(i) Eothenomys melanogaster cachinus (Thomas) 
1921. Microtu8 (EothenomY8) melanogaster cachinu8 Thomas, 

J. Bombay nat. Hi8t. Soc., 27, 504. 

Type-locality.-Mount Imaw Bum, Kachin Province, 
9,000 ft. 

Range.-Specimens seen from the type-locality, and UPPER 
BURMA: Adung Valley. 
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(ii) Eothenomys melanogaster libonotus Hinton 
1923. Eothenomys melanogaster libonotus Hinton, Ann. Mag. nat. 

Hist., 11, 151. 

Type-locality.-Dreyi, Mishmi Hills, 5,140 ft. 
Range.-Specimens examined from the type-locality. 
Both of these are recorded from numerous localities in 

NORTHERN BURMA by Anthony (not occurring together). 

Genus 26. Alticola Blanford 
1881. Alticola Blanford, J. Asiat. Soc. Beng., 50, 2, 96. 

Type-species.-Arvicola stoliczkanus, Bl.%nford. 
Distribution.-KUMAoN and NORTH NEPAL, PUNJAB, 

KASHMIR, NORTH-WEST FRONTIER, Mghanistan, Chinese 
'rurkestan, Mongolia, Tibet, Kansu, southern and eastern 
parts of Russian Turkestan, Siberian Altai and Sayan Moup
tains. Always, apparently, inhabiting high mountains. 

This is the first generic name for those voles with the 
simple, Clethrionomys-like posterior palate, and with root
less molars (as in Microtus). It differs from Eothenomys in 
the long-drawn-out appearance of the cheekteeth, caused by 
the folds being more widely open. There are, as far as is 
known, pectoral mammae present. I have not been able to 
find any cranial distinctions between the two genera when all 
species available are taken into account and it may well be 
that in the future Eothenomys will be regarded as a subgenus 
of Alticola. As, however, the two groups are easily dis
tinguished by the appearance of the cheekteeth and the 
colour of the animals, I retain both as genera. 

A large number of names ·have been based on various 
forms· of the present genus from Central Asia. Hinton has 
keyed those .which are represented in the British Museum. 
Most of these have in the past been treated as full species, 
although many if not all are inadequately known. The 
subgenus Platycranius is confined to Russian Asia and stands 
well apart from the typicallsubgenus by reason of its peculiarly 
flattened skull. Hinton recognized two groups of species in 
Alticola s.s.; and I propose to regard these two groups as the 
two valid species. 

Key to the species of Alticola inhabiting India 

1 (2) M. 3 reduced, with very short heel 
and only two clear inner salient 
angles. (One or at most two 
jpner folds.) Tail very short, 
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usually less than one-q{Jarter of 
head and body. . Altwola stoliczkanu8 

2 (1) M. 3 less reduced, with at least three 
inner salient angles (and three 
inner folds traceable). Tail less 
shortened, usually over 30% of 
the head and body.. . .. . .. . . . Alticola roylei 

60. Alticola roylei (Gray) 

Royle's Vole 

1842. Arvicola roylei Gray, Ann. Mag. nat. Hist., 10, 265~ 
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'This would appear to be the first name in ,the species. It 
is as here understood the ·typical race of a group which occurs 
in KUMAON, KASHMIR, NORTH-WEST FRONTIER,. Mghani
stall, southern and eastern Russian Turkestan, Sinkiang and 
Mongolia, and perhaps elsewher~. 

I include in it all Alticola voles with the third upper molar 
not specially reduced and ~th the tail relatively longer, 
~pproximating to 30% or more of th~ head and body; esseni 

tially the roylei group of Hinton (1926). 
Ge~erally the tail is bicolor:in Indian races of this species, 

but some of the Siberian and Chinese races have the tail 
white. 

External characters.-Thick-furred voles" not specially modi
fied for underground life, the tail usually more than 30% of 
head and body length, rarely slightly less (29'%, ~pparently, 
in glacialis) but over one-quarter of head and body length, 
and quite well ~aired. ~ar averaging about one-tenth of head 
and body in "the typical race" but less reduced in the other 
races. Hand with four functional fingers, the claws not 
enlarged. Foot with five toes as usual; heel tending to be 
rather hairy. Mammae 2-2 = 8 in the four better known 
races., but 1-2 = 6 in one specimen. Colour above rich dark 
brown, pale brown below. In the closely allied'rac~ cautus, 
the underparts are more grey. The tail bicolor, dark above, 
pale below. In blanfordi (at ,least the specimens referred by 
Hinton to lahulius), the colour of the back is not very different 
and the underparts are about as in cautus; typical blanfordi 
was stated by Hinton to be rather light greyish brown above, 
with a very slight rufous tinge, with underparts greyish 
white darkened by the slaty hair bases. A". r. montosa is 
near roylei above, the underparts silvery grey~ Tail clearly 
bicolor. Finally, three skins identified as albicauda by 
Hinton seem greyer dorsally than the majority (pale reddish 
grey, the hairs dark plum beous at base, with a subterminal 
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ring of pale yellow, and brown tips, the peculiar pale tint of 
the back being produced by the mingling of these three 
colours, as described by Hinton). Below white, the hairs 
grey based. Tail obscurely bicolor in our specimens. There 
is not a lot of difference in colour in these various types. 
The feet tend to be pale or whitish in them all. 

The three skins which Hinton called albicauda, I am more 
inclined to refer to A. r. glacialis Miller (1913), for the 
following reasons : albicauda \vas based on a skin with a white 
tail, and in which the tail was about 40% of the head and 
body (as in blanfordi or montosa) , whereas our skins from 
Baltistan now under discussion have the tail under one-third of 
the head and body (roughly as the type of glacialis) and not 
entirely white (as in glacialis). The latter was based' on & 
series of 46 specimens, and from figures published by Hinton 
the tail is about 34% of the head and body, or strongly 
shortened. Its type measured, head and body 116 mm., 
tail 40 mm. (or roughly one-third of head and body). Compare 
the type of albicauda, head and body 107 mm., tail 44 mm. 
(about 41 %). 

If these skins are referred to glacialis the form A. r. albi .. 
cauda (Alticola albicauda True, 1894, Proc. U.S. /nat. Mus., 
17, 12) will still apparently be only known by one specimen, 
which seems very near blanfordi or montosa, but with a white 
tail. 

Its type-locality is Braldu Valley, Baltistan. 
Since I wrote the above, Schwarz (1939, 665) separated 

thes~ specimens as Alticola acmaeus. He says it differs from 
glacialis by the sharp line of demarcation and the white belly 
(the colo~r of the legs in glacialis is washed buffy, as in 
albicauda), by the tips of the hairs on the back being chocolate 
instead of black and by the shorter tail, \vhich is nearly 
completely white (in glacialis it is more or less bicolor). He 
gives measurements of the type as head and body 104 mm., 
tail 32 mm., hindfoot 21 mm., condylobasal 25·5 mm., 
zygomatic breadth 13·7 mm., nasals 7·9 mm., upper molars 
(crowns) 6·1 mm., diastema 7·3 mm. These characters seem 
slight and direct comparison with the type of glacialis seems 
needed. 

External measurements.-As in Table 51, below. 

Notes from skins of Alticola roylei.-

A. r. glacialis: Nahr Nullah, caught in wall near cultivated 
land. Caught in cliff (150 feet above the 
locality of the last). 
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TABLE 5I.-External measurement8 of the Indian race8 of 
Alticola. roylei 

Head and Tail Hind .. Ear body foot 

Alticola roylei roylei 

F. Phurkia, Kumaon 112 38 18 12 8 mammae 
M. Ph urk i a III 33 20 12 
M. Phurkia 102 35 19 13 
M. Phurkia 113 38 19 12 
M. Phurkia 110 38 19 12 
F. Phurkia 107 38 18 13 8 mammae 
F. Phurkia 106 39 18 12 8 mammae 
F. Phurkia f 36 19 11 8 mammae 
F. Phurkia 109 35 18 13 8 mammae 
M. Phurkia 104 36 19 13 

Alticola roylei montosa 

M. Pyas, Kishtwar 104 50 20 15 
M. Tullian, Kashmir .. 106 46 20 13 
F. Sonemurg, Kashmir 126 58 ? 16 8 mammae 
M. Sugga Nullah, 

Kashmir 102 42 21 15 
M. Sugga Nullah 108 47 21 15 
F. Gugai, Kashmir 109 47 20 15 

mammae 1-2 = 6 
F. Gulmerg, Kashmir 124 45 20 15 
F. Kagan Valley, 

N.W.F.P. 114 51 19 13 
F. Kagan Valley 115 41 18 13 
F. Kagan Valley 114 40 18 14 mammae 8 
F. Rupal, Astor 107 42 18 15 
F. Rupal, Astor 85 37 18 13 
F. Safed Koh, NW. 

Frontier 121 40 19 16 
M. DanIong, Kishtwar 104 41 18 13 
M. Shenkagarh, Astor 107 40 18 13i 
M. Rupal, Astor 98 45 18 14 
F. Pahlgahm . 102 46 20 15 
M. Dangail, Kishtwar 109 46 19 13 

Alticola roy lei blanfordi (' lahulius ') 

M. Kyelang, Lahul 100 31 19 15 
(or 51) 

M. Pattan Valley, Lahul 100 46 19 15 
M. Pattan Valley 98 45 18 15 
F. 

" 
97 35 18 15 

F. " 
97 44 18 15 

F. 
" 

105 45 17 15 
mammae 2-2 = 8 

M. Kyelang 110 54 19 I7! 
F. Pattan Valley 97 43 18 15 
F. 

" 
91 41 I7! 15 
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TABLE 51.-External measurements oj Alticola roylei (concld.) 

Head and Tail Hind- Ear 
body foot 

Alticola roylei blanft;Jrdi (' lah1!-lius') (concId.) 

F. Pattan Valley 100 45 17j- 15 
M. " 

92 411- IS 15 
M. 

" 
100 4S IS 15 

Zinzingear, Lahul 101 45 19 141-
Sissu, Lahul 104 40 19 14 

F.· J agatstikh, Lahul 110 47 20 14 
M. 

" 
117 44 IS 14 

F. 
" 

107 45 19 15 
F. 

" 
101 42 18 14 

mammae 2-2 = 8 
M. Koksar, Lahul 101 35 18 14 
M. Jagatsukh 112 3S IS 14 
F. 

" 
114 47 IS! 14 

M. 
" 

110 41 IS 14 

A lticola roylei cautu8 

F. Itahla, Lahul, type lIS 44 19 14 
F. Rahla lOS 39 IS 14 
F. Rahla 109 36 IS 14 
M. Rahla lOS 3S 19 14 
F. Rahla 115 44 19 14 
M. Rahla 116 41 19 14 
F. Rahla 116 40 19 14 
F. Rahla 103 36 IS 14 
F. Rahla 112 44 19 14 
F. Rahla 9S 40 IS· 14 
F. Rahla 104 3S 23 14 
F. Rahla 115 39 19 14 
F. Rahla III 40 IS 15t 

mammae 2-2 = S 
M. Rahla 107 43 19 14 
F. Rahla 107 37 18 15 

mammae 2-2 =·8 

Alticola roy lei glacialis 

Three skins, from Nahr Nullah, Baltistan, about 12,000 ft. Measure-
ments in inches; respectively, 

head and body 4,25, 4·2 and 3·9, 
tail 1·4 1·25 and 1 

Hinton gave the measurements of the type of A. blanfordi (~n 
alcohol), as head and body 115, tail 52, foot 19 mm. 

A. r. blanfordi: 
A. r. montosa: 

Lahul: mammae 2-2 = 8 in two specimens. 
Kagan Valley: 'shot outside ruin about 

which it was alternately scampering anq. 
nibbling grass. Four young inside, two 
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pairs mammae.' 'Trapped in house.' 
, Caught in juniper scrub feeding on wild 
rhubarb. Active, bold little beast.' 

Shenkagarh, Astor: trapped among rocks. 
Gugga Nullah: trapped on bank of river. 

At the same locality; holes numerous on 
ground lately covered by snow; 6 
mammae, pectoral 2, ventral 4. 

Sonemurg, Kashmir: trapped under rock 
by subterranean stream in forest, suck
ling mother. Mammae 8. 

Pyas, Kishtwar: trapped in jungle. 
Pahlgahm: trapped'in bank. 

A. r. cautus: Rahla, Lahul: weight 1·15 oz., mammae 
2-2 = 8. Another contained 4 foetuses. 

A. r. roylei: Phurkia, Kumaon: weight 11 oz., 11 ·oz., 
Ii oz., It oz., Ii oz., 11 o~. and 1 oz.; 
mammae 8 noted in five specimens. 

There is an Alticola skin in the British Museum which I do 
not identify, from above Lidarwat, Kashmir, 10,000 ft. It has 
the appearance of roylei, but a long tail (head and body 4 
inches, tail 2·1 inches = over half head and body length). 
Its skull is 28·3 mm. in occipitonasal length; the bullae, 
6·9 mm., seem too small for blanfordi or montosa. Its palate, 
14·6 mm. suggests montosa, but its toothrow, only 5-7 mm., 
suggests blanfordi. One can do little with an isolated specimen 
as this, but it would be interesting to obtain more from that 
locality. 

We have no skulls for Al~icola glacialis, but three skins 
seem to have the tail more reduced, less than one-third of the 
head and body length, than in the other races. Two of these 
have this length below 30% of the head and body, the third 
does not. It may be a retainable race. 

Cranial ckaracters.-The skull is that of a fairly typical 
non-specialized Microtine; it lacks the aD:gularity characteris
tic of more progressive genera. The squamosal crests are 
present and fairly well developed, and the interparietal is 
present and large. The ridges of the frontals do not as a 
rule approach each other, nor are they very strong. The 
interorbital constriction is marked but not excessive. Palatal 
foramina long, usually more than 20% of the occipitonasal 
length. The palate is generalized and simple posteriorly, 
as in Eotkerwmys. Pterygoid fossae deep ·and large, the 
hamular processes joining the bullae, which are large and 
well inflated, but smaller in the typical race than in the other 
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races. Infraorbital foramen, zygoma, and zygomatic plate 
typically Microtine and normal. The bullae lack spongy 
tissue within. The mandible has the coronoid well developed 
and the angular process rather small. 

Dental characters.-Upper incisors broad, usually yellow 
but often somewhat pale, and plain. The cheekteeth have 
the folds rather wide and well open, and are with a long
drawn-out appearance which is readily distinguishable from 
the pattern of Eothenomys, although somewhat difficult to 
describe. M. 1 with anterior loop and four alternating 
closed triangles (two main folds each side). M. 2 with 
anterior loop and three closed triangles, of which two are 
external, one internal (and two main outer, one main inner 
folds). M. 3 has a straight anterior loop, followed by three 
small triangles, which are often not fully closed (two outer, 
one inner), followed by a long straight posterior loop with a 
faint or moderate indentation on its inner side. Three inner 
folds can be traced or are present in this tooth. Third 
lower molar with three transverse loops; second" lower molar 
with posterior loop, and four alternating closed triangles; 
first lower molar with posterior loop, and five alternating 
triangles, of which the first four (after the posterior loop) are 
closed, the fifth being merged into the anterior loop. 

Oranial measurements.-As in Table 52, below. 

TABLE 52.-0ranial measurements oj the Indian races oj 
Alticola roylei 

ca ~ • .9 0 0 
~ 

4) i~ ~ .~ ....... 4) 

~ .~~ ~ ca ca ca ~ ....... 
0 C,) ca as tetE = c,) r::: 0 

0 Pot Pot ~ E-4 

Alticola roylei roy lei 

al ....... 
ca 
~ 

s= 
0 
~ 

~ 

M. 14.7.10.220 26·4 13·5 5·6 6·1 5·9 4'4 
Phurkia, Kumaon 

M. 14.10.7.221 26·6 13·S 5·3 6·4 6·4 4·4 
Phurkia. Condylobasal 26·S mm. (Unless stated to the contrary, 

the condylobasal is less than the occipitonasal in these speci
mens.) 

M. 14.7.10.222 25·7 13·2 5·3 6·0 6'0 4·0 
Phurkia 

F. 14.7.10.225 26·3 13·5 6·0 5·8 6·7 4'0 
Phurkia. (Foramina, 6·0 longest side) 

F. 14.7.10.227 26·5 14·3 5·6 6·2 6·6 3·9 
Phurkia. Condylobasal 27·1 mm. 

The type has the occipitonasallength about 25·0 mm. 
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TABLE 52 .-Cranial1neasurements of Al ticols. roylei (concld.) 

• = ~ .s s= UJ ..... 0 -'C6S ~ 
~ (6 ......... ~ ..c:: ~(6 ~ ~cO ~ 

.... OJ cO cO ~ - +> s:: 
0(6 - 0 0 
o ~ ~ tec8 0 0 

~ 0 ~ ~ E-4 

Alticola roylei blanfordi 
Not registered-

Kangra 
Valley 25·7 13-2 5·2 6·4 5·8 3·7 

1\1. 8.3.9.17 27·2 13·3 5'4 6·8 5·8 3·7 
Nultan Valley, Gilgit, type 
81.3.1.22 27·6 ? c. 6·1 c. 7·0 5·8 4·1 
Gilgit. Lectotype 

F. HWW. 2808 27·0 14·1 5·3 ? 5·7 ? 
Locali ty? ~ lahulius ' 

F. HWW. 2798 25·5 13·1 4·9 6·6 5·5 3·7 
Locality? 'lahulius' 

M. HWW. 2796 25·3 12·6 5·1 6·8 5·9 3·7 
Pattan Valley, Lahul, 'lahulius' 

Alticola roylei montosa 
}\{usters collect.ions-

NWF. 1 28·3 14·4 5' 7 7·0 6'4 4·1 
Safed Koh, North-,\\Test Frontier. (Identifications provisional) 

M. 8.10.3.10 c.25·7 14·0 5·8 6'4 6·2 4·0 
Kagan Valley, Hazara, 'imitato'r' 
lO.l.18.60 27·8 14·6 5·6 6·8 6·3 4·1 
Kashmir 

F. 13.1.19.20 27·8 15·0 5·3 7·1 6·2 3·4 
Sonemarg, Kashmir 

1\1. Crump 520 25·1 13·7 5·4 6·4 5·6 3·5 
Danlong, Kishtwar 

M. Crump 926 26'0 13'6 4'8 6·6 5'7 4·0 
Shenkagalu, A~t.or 

M. Crump 882 25'5 13·0 5·3 6'4 6·0 3·7 
Rupal, Astor 

F. Crump 983 26·4 13·4 5·1 6·5 5·9 3·7 
Pahlgahm 

1\1. Crump 481 26·2 ? 5·3 6·6 6·4 3·7 
Dangail, Kisht-war 

Alticola roylei Mutus 
Type,HWW. 
M. 2384 27·1 14·6 5·7 c. 6·3 6·4 4·1 
F. HWW. 2364 26·4 13·6 5·7 c. 6·1 6·3 3·7 

Rahla, Lahul 
F. HWW. 2385 ~6'1 14·1 5·3 ? c. 6·6 3·9 

Rahla 
F. HWW.2345 25·9 13·8 5·3 c. 6·5 6·4 4·0 

Rahla 
M. HWW.2361 26·7 14·4 5·6 ? 6·6 4·3 

Rahla 
F. 2336 25·6 13·5 5·2 c. 6·3 5·8 3·8 

Rahin 
29 
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Dimensions of Alticola roylei, including all races, in British 
Museum mater·ial.-The occipitonasal length varies between 
25·0 and 28·3 mm. Upper tOQthrow between 5·5 and 6·7 mm. 
The head and body length varies between 85 and 126 mm., 
tail 29-58 mm.; hindfoot 17-23 mm. 

Provisional key to the races of Alticola roylei in India 

1 (2) The tail is, in British Museum 
material, less than one-third of the 
head and body . . A. r. glacialis 

2 ( 1) The tail average s at least one-third 
of head and body length. . . 3 

3 (6) Bullae relatively small, less than 
one..:quarter of the occipitonasal 
length. Tail averaging less than 
40% of the head and body. 4 

4 (5) Ear 13 mm. and less. Underparts 
less grey. . . A. r. roylei 

5 (4) Ear 14 mm. and more. Under-
parts more grey. A. r .. cautus 

6 (3) Bullae relatively large, usually 
approximating to one-quarter of 
occipitonasal length or exceeding 
it. Tail·averages mor~ than 40% 
of the head and body. . . 7 

7 (8) Length of the palate is (with one 
exception in a small series) 
13·3 mm. and less. Length of 
the upper :toothrow less than [(with' lahu"liu8') 
6 mm.. . . . A. r. blanfordi 

8 (7) Length of the palate is (with one 
exception) 13·4 rom. and more. 
Length of the upper toothrow is 
most often more t.han 6 mm. A. r. montosa 

The characters separating the last two are poor, but I 
cannot find better ones. According ~o Hinton's measure
ments, the zygomatic width is 14·5 mm. in three skulls for blan
lordi, 14·9 mm. and more in three for montosa. This may be 
a good distinguishing character. The zygomatic breadth is a 
measurement which I'have abandoned in my work on cranial 
distinctions in rodents, owing to the high percentage of 
skulls in which the zygomata are· broken and the measure
ment is unobtainable. 

Subspecies.-The first names for this specific group are all, 
with one exception, Indian; the exception being argentata 
Severtzov, 1879 ('argurus' Thomas, 1909), from Russian 
Turkestan, a form with apparently a longer tail than any 
of the Indian races, which is white in colour, so far as I 
know. 

2gB 
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A. r. roylei may apparently be restricted to Kumaon. 
(See discussion in Hinton, 1926, Monogr. Voles and Lemmings, 
1, 313). The ear is on average about one-tenth of head and 
body length, therefore rather shorter than in the allies, and 
the tail averages about one-third of head and body length in 
our specimens. The bullae are small, less than one-quarter 
of the occipitonasal length. 

A. r. cautus is very close to it but the belly tends to be 
greyer rather than browner, and the ear is constantly slightly 
-larger (14 mm. and more instead of 13 mm. and less). The 
tail averages slightly longer, about 36% of the head and 
body. 

In the remaining races, t~e bullae are larger, most often 
more than one-quarter of the occipitonasallength, or approxi
mately that length. Both the next two have the tail normal
ly over 40% of the head and body length. I do not find it 
easy to separate monwsa from blanfordi. Hinton says that 
in blanfordi the skull is 'long, narrow, and delicately built'; 
in montosa, the skull is 'broader and more heavily built' 
Cranially, nearly always the teeth tend to be shorter in blan
fordi than in montosa, so far as I can see from our material; 
and nearly always the palate tends to be ,shorter in blanfordi 
than in montosa, but in each case there are overlaps. 

Hinton separated a series taken in Lahul as A. blanfordi 
lahulius, stating that this form is darker in colour, and has 
shorter nasals and less inflated bullae than in blanfordi, but 
the latter name is so very poorly known that it seems to me 
to be altogether premature to attempt to divide it into races, 
even if it was given specific rank, as by previous authors. 
The bullae of the types of blanfordi seem not to 'be larger than 
all skulls I have measured for lahulius. Hinton says the 
nasals measure 7-7·8 mm. for lahulius as against 8·3 mm. in 
one skull for blanfordi. Until further typical material comes 
to hand for blanfordi, I pref~r to regard 'lahulius' as a 
synonym. 

(i) Alticola roylei roylei (Gray) 
1842. Arvicola r-oylei Gray, Ann. Mag. nat. H~8t., 10, 265. 

Type-locality.-Kumaon (Wroughton, Hinton). 
Range.-· ~pecimens examined from KUMA ON : Phurkia. . 
This race has small bullae and a' rather reduced ear. The 

tail is about one-third·ofthe head and body on average. 
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(ii) Alticola roylei cautus Hinton 
1926. Alticola roylei cautus Hinton, Monogr. Voles and Lemmings, 

1, 313. 

Type-locality.-Rahla, KullI' Valley, Lahul. 
(It occurs 8,500-9,200 ft., at lower levels in Lahul than 

blanfordi). Specimens examined from LAHUL: R-ahla. 
Like the typical race, but with the ear slightly larger 

constantly, the tail a little longer proportionately, and the 
underparts averaging greyer. 

(iii) Al~icola roylei blanfordi (Scully) 

The Gilgit Vole 

1880 Arv~cola blanjordi Scully, Ann. Mag. nat. Hist., 6, 399. 
1926. Alticola blanfordi lahulius Hinton, M onogr. Vole8 a.nd Lem

mings, 1, 309. (Kyelang, Lahul~ 10~380 ft.) 

Type-locality.-Gilgit (at altitudes between 9,000 and 
10,000 ft.). 

Range.-Specimens examined from KASHMIR: Nultan 
Valley, LAHuL (altitudes 10,000-14,000 ft.) : Kyelang, Kangra 
\Talley, Pattan Valley, Sissu, Koksar, Jagatsukh. 

This race has large bullae and the tail averages more than 
40% of the head and body. In both of these characters it 
differs from the typical race. My. reasons for provisionally 
treating Hinton's form lahulius as a synonym are given above. 

(iv) Alticola roylei montosa (True) 
1894. Arvicola montosa True, Proc. U.S. nat. Mus., 17, 11. 
1905. Microtus imitator Bonhote, Ann. Mag. nat. Hisl., 15, 197. 

(Tullian, 11,000 ft., Kashmir.) 

Type-locality.-Central Kashmir, 11,000 ft. 
Range.-Specimens examined from KAsHMm: Gulmerg, 

Gugai, Kagan-Valley, Hazara, Pyas, Kishtwar, Rupal, Astor, 
Sonemarg, Gugga ,Nullah, Tullian, Danglong and Dangail, 
Kishtwar, Pahlgahm, Shenkagalu, Astor, Safed Koh in 
NORTH-WEST FRONTIER. 

This race is very close to blanfordi, and it is difficult to keep 
it separate by average cranial characters such as a tendency 
for the palate to be longer, and ,also the too:throw. Perhaps 
also the zygomatic breadth is greater. A specimen from 
.. Afghanistan (Paghman) is similar ~ general details to this 
race. 
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(v) Alticola roylei glacialis Miller 
1913. Alticola glacialis Miller, Proc. Biol. Soc. Washington, 26, 

197. 

Type-locality.-Chogo LlUlgma glacier, Baltistan, 11,000 ft. 
Kashmir. 

Range.-Specimens examined from KASHMIR: Nahr Nullah 
in Skardu, Baltistan, about 12,000 ft. 

This race apparently has a shorter tail than in allies, and 
our specimens appear slightly paler grey dorsally than in the 
allied races. Schwarz (1939) says these specimens are not 
true glacialis and separates them as acmaeus, which would 
be at most a race of A. roylei. 

61. Alticola stoliczkanus (Blanford) 

Stolic~ka's Vole 

1875. Arvicola stoliczkanus Blanford, J. Asiat. Soc. Beng., 44, 
2, 107. 

This species has M. 3 reduced, with only t,vo salient 
angles on the inner side in the adult, and the tail is very 
short, roughly 22% on average of the head and body length 
in our specimens, and is white in colour. The species seems 
to be confined to Kashmir, Tibet, the region of Mount Everest, 
etc., and to be quite clearly specifically distinguishable from 
A. roylei. 

External characters.-The tail averages less than one-quarter 
of head and body length, and is white in colour and very 
well haired throughout. It is usually not much longer than 
the hindfoot. Fur thick and soft. Hand with four func
tional digits; the claws not enlarged. The thumb vestigial, 
clawless. Foot with rather reduced hallux, which is shorter 
than the fifth toe, which in turn is shorter than the thre~ 
central digits. Sole hairy in part behind. Ear rather large, 
approximating to about 15% of head and body. 

Colour (stracheyi).-Light yellowish brown above as a rule, 
the fur slate coloured basally, underparts whitish, the hairs 
darker basally, and the slate colouring showing on the majo
rity. Cheeks tend to be white. Tail wholly white; feet pale. 

Khardong, Ladak; 'Found nest under large rock and 
secured t,vo young' 'Trapped on river bank' 
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External measurements.-
Head and Tail Hind- Ear body foot 

Alticola stoliczkanus stracheyi 

RUp'shu, Ladak 120 22 ? ? 
F. Lingti, Lahul 88 24 20 15 
F. Lingti Plain 90 25 20 15 
M. Lingti Plain 92 26 20 15 
F. Lingti Plain 118 30 20 16 
F. Lingti Plain 90 25 20 15 
F. Kyinlung, Lahul 97 24 19 15 
F. Kyinlung, Lahul 102 22 19 16 
F. Kyinlung, Lahul 100 24 19 16 
F. Khardong, Ladak 113 19 19 14 
M. Khardong, Ladak 106 18 18 14 
M. Rusela, Upper Sutlej 98 20 17 14 

Chipchak River, Dipsang 
Plains, Ladak 101 14 18 15 

Oranial and dental characters.-Essentially as in A. roylei, 
except for the third upper molar. The braincase, as pointed 
out by Hinton, tends to appear a little shorter than in the 
related species. Third upper molar reduced, with an anterior 
loop, then two clear triangles (one inner, one outer), and 
then. a short straight posterior loop; only two. clear inner 
angles in this tooth, and only one or at most two clear inner 
folds. The posterior loop is directed backwards. The 
posterior loop mayor may n~t be over half the length of the 
crown of the tooth in material available. 

Oranial measurements.-

Alticola stoliczkanu8 stracheyi 

F. 4.5.4.9 27·2 14-7 5·7 6·5 6·1 4·0 
Rupshu, Ladak (' cricetulus '). Condylobasal 27·4 mm. 

F. 6.12.3.19 26·2 14·4 5·3 ? 5·9 3·7 
Khardong, Ladak. Condylobasal 26· 7 mm. 

F. '7.9.6.7 24'6 13·2 5·4 6·1 5·5 4·0 
Chipchak River, North Ladak 

F. 36.4.12.7 27·3 14-3 5·7 6·7 6·1 3·8 
Mipal Valley, East Ladak. (Subsp. ?) 

Other skulls from Kurram Valley (y01)Ilg) and one from Tibet. 

Dimensions of Alticola stoliczkanus, in British Museum 
material.-The occipitonasal length varies between 24·6 and 
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27·3 mm. Toothrow 5·5-6·1 mm. Head and body length 
varying between 88 and 120 mm. Tail 14-30 mm. Hindfoot 
17-20 mm. 

Key to the races of Alticola stoliczkanus (according to Hinton) 

"M. 3 is more reduced but more normal 
in appearance; the posterior loop 
short and broad, forming less than 
half the length of the crown. A. 8. stoliczkanu8 

M. 3 is less reduced, its form most 
peculiar, the posterior loop long and 
narrow and forming fully half the 
length of the crown" A.8. stracheyi 

The typical race is from the Kuenlun Mountains, Ladak, 
and is not authentically represented in the British Museum. 
But whether the form described as stracheyi by Thomas is in 
reality a valid sub~pecies or whether it is a synonym, I do not 
kno,v. There seems very little difference between the two 
from descriptions from both Blanford and Hinton. 

But both types of tooth seem to me to be represented 
individually within our limited series for stracheyi. Blanford 
divides the two on colour; 'light ferruginous brown' for 
stoliczkanus, 'light brown, with a grey tinge' for stracheyi. 
Until the type of stoliczkanus can be compared with material 
for stracheyi, not much more can be suggested regarding their 
supposed distinctions. 

(i) Alticola stoliczkanus stracheyi (Thomas) 
1880. Arvicola stracheyi Thomas, Ann. Mag. nat. Hist., 6, 332. 
1899. Microtu8 cricetulu8 Miller, Proc. A cad. nat. Sci. Philadel., 

294. (Tso-Kyun, 16,000 ft., Ladak). 

Type-locality.-Ladak (according to Hinton, 1926). 
Range.-Specimens examined from TIBET: Massimik Pass. 

Rusela, on UPPER SUTLEJ. LAHlJL, Lingti and Kyelang. 
KASHMIR: (Ladak), Chipchak River; Khardong; Kurram 
Valley; Pandong; Rupshu; Mipal Valley, East Mount Everest, 
NEPAL. 

Another form to be considered as Alticola stoliczkanus (1) 
acrophilus Miller, 1899 (Microtus acrophilus), from the Ladak 
side of the Karakorum Pass. It is not represented in London 
and, as far as I have traced, only known by one specimen. 
'Closely related to A. stoliczkanus from which it is readily 
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distinguished by its shorter tail and much paler colour' . In my 
opinion, too much attention has been paid to supposed colour 
details in this genus (as in many more Indian rodents) and in 
Alticola there are too many forms which are imperfectly 
known for one to be able to give characters to retain them 
,vith certaint~y. 

61(a) Alticola bhatnagari Biswas and Khajuria 

See Appendix. 

Genus 27. Hyperacrius Miller 
1896. Hyperacrius Miller, North Amer. Fauna, No. 12, 54. 

Type-species.-Arvicola fertilis True. 
Distribution.-Kashmir and Punjab, NORTH INDIA. 
This group, proposed as a subgenus by Miller, was given 

generic rank by Hinton, 1926, and merits that distinction. 
It is like Alticola and probably an offshoot from it, but with 
more specialized external form which is to a degree modified 
for fossoriallife, and in particular the skull is more specialized, 
the frontal ridges fusing to form a median interorbital crest 
(thereby more advanced than in the related Alticola and 
Eothenomys). The cheekteeth are like those of more special
ized A lticola, i.e. A. stoliczkanu8, with relatively reduced 
M.3. 

The palate appears to be proportionately longer than 
in the allied genera, averagiIig nearly or over 60% of the 
ec-cipitonasallength. It remains relatively generalized poster
iorly, as in Alticola. Four named forms are known. One 
of t.hese, aitchisoni Miller, is so imperfectly known that it 
might be regarded as unidentifiable. Apart from this, it 
appears that two species may be tentatively recognized in 
the present state of our knowledge. 

Key to the species of Hyperacrius 

1 (2) Larger animal, the occipitonasal 
length not less than 25-4 mm., 
the upper toothrow not less than 
6·2 mm. in material examined. Hyperacriu8 wynnei 

2 ( 1) Smaller animal, the occipitonasal 
length not exceeding 24·0 mm. 
in material available; the upper 
toothrow 6- 2 mm., and less, usual-
ly less H yperaC'l"ius fertilis 
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62. Hyperacrius wynnei (Blanford) 

The Murree Vole 

457 

1881. At-vicola wynnei Blanford, J. Asiat. Soc. Beng., 1880, 49, 2, 
244. 

Vernacular name.-Kanis, H. (Blanford). 
Type-locality.-Murree, Punjab, 7,000 ft. 
Range.-Specimens examined from PUNJAB: Murree, 

Gharial. KASHMIR: Sardalla. NORTH-WEST FRONTIER: 
Doonglagali. 

This is the first name in the genus and as indicated above 
is the largest species. '~rypically from t.he Punjab, it is also 
known from Kashmir. 

External character.-Fur soft, described by Hinton as 
'very soft and velvety, dense and mole-like' The tail is 
most often more than one-third of the head and body, and is 
fairly well haired. Ear short, only rarely reaching 10 mm. 
in length, and less than one-tenth of the head a:q.d body 
length. Hand with four functional fingers, D. 5 the shortest, 
the cla,vs considerably enlarged; thumb vestigial, but usually 
clawed. Foot normal; the two outer toes shorter than the 
three inner ones, the claws prominent. Colour above in the 
majority dark brown; Hinton describes two colour phases in 
this species, upperparts yellowish brown varying between 
'cinnamon brown' and' Prout's brown', more or less darkened 
by the slaty bases of the hairs, sometimes the back greyish 
bro"TJl rather than yellowish broWll, for the light phase, and 
varsing between lustrous seal brown and glossy blackish 
brown in the dark phase. Underparts greyish or brownish, 
sometimes with a wood brown suffusion produced by the 
light hair tips. Tail clearly to obscurely bicolor. 

According to Hinton, there are 6 mammae. 

External measurements.-
Head and Tail Hind- Ear body foot 

H yperac1'ius wynnei 

Doonglagali, N.W.F.P. 117 32 18 8 
F. Murree, Punjab 116 43 18i 8 
F. l\Iurree 100 35 18 9 
F. l\Iurree 105 37 17 8! 
F. l\lurree 104 37 18 8l 
F. Murree ]05 38 17 8 
F. Murree 119 38 }9 8! 
1\1. l\lurree 108 37 19 9 
~L l\lurree 112 41 19 10 
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Head and 
Tail 

Hind- Ear body foot 

H yperacriu8 wynnei (concId.) 

M. Murree 116 39 18 9, 
F. Murree 112 44 19! 9 
M. Murree 104 45 18 10 
M. Murree 100 38 18 9 
M. Murree 101 40 18 81 
F. Murree 114 38 18 9 
F. Murree 110 38 18 9 
F". Murree 108 37 18! 9 
M. Murree 103 40 18 81-
M. Murree 114 39 19 9 
M. Murree 110 38 18 10 
F. Murree 115 28 18 9 
M. Murree 106 37 18 9 
M. Murree 100 37 18 9 
F. Murree 107 41 19 10 
F. Murree 112 44 18 9 
M. Murree 110 37 18 9 
M. Murree 107 40 19 8 
F. Gharial, Punjab 122 23 17 10 
F. SardalIa, Kashmir 84 33 16 8 
F. Sardalla 84 32 17 8 
F. Sardalla 92 34 17 8 
F. Sardalla 86 35 16 8 
M. Sardalla 87 32 16 8 

Note: I{a,shmir skins are all smaller than Punjab series. 

Notes from skins.-Murree, 'trapped at burro,v in forest' 
Weight 1·5 oz. (3 specimens). Dunglagali, , killed by cat 
just outside house' Gharial,' found in grass ground in 
pine forests; mole-like in habits' Sardalla, , trapped under 
the roots of a tree' 

Cranial characters.-The skull is large for the present genus, 
the occipitonasal exceeding 25 mm. in length, so far as the 
scanty material available shows. It tends to be more angular 
than in the related genera Alticola and Eotheno,mys, and the 
ridges of the frontals fuse to form a median interorbital 
crest. They are fused in the majority of skulls seen for this 
genus. The nasals are not narrowed posteriorly. The 
squamosal crests and the interparietal are well developed. 
The occiput and lambdoid ridge appear somewhat stronger 
than in immediate allies. The bullae are relatively small, 
less than one-quarter of the occipitonasal length as a rule, 
but not smaller than in all forms of Eothenomys and Alticola. 
The palate is proportionately longer than in the two allied 
genera. Posteriorly it is simple. The palatal foramina 
tend to be narro,v, but are not proportionately shorter than 
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in some. forms of Eothenomys, though they seem more reduced 
than in Alticola. Pterygoid fossae deep. Infraorbital fora
men narrow, zygomatic plate powerfully tilted upwards, 
and zygoma normal for the group. The mandible has the 
root of the lower incisor tending to form a process or knob 
below the condylar process. The coronoid process is strong 
and ,veIl developed. 

Dental characters.-Upper incisors very wide, proodont to 
a degree, ungrooved and yellow. (Traces of grooving of 
the incisors may appear individually in the related species 
H. fertilis and may appear individually in many genera of 
Microtinae). M. 1 and M. 2 normal, i.e. as described above 
for Alticola roylei. M. 3 reduced, with two main folds each 
side, the posteroexternal one widest, the posterior loop very 
short; the tooth not dissimilar to that of A. stoliczkanus, but 
with shorter posterior loop. The folds of the cheekteeth 
lack cement, are wide open, and the general appearance is 
'long-drawn-out' as in Alticola, not' crowded' as in Eotheno
mys. Second and third lower molars with three transverse 
loops, without closed triangles; M. 1 with posterior loop, an 
inner closed triangle, two confluent triangles in front of that, 
and then two more confluent triangles opening into the 
anterior loop; sometimes none of the triangles is fully closed. 

In this genus, the bullae lacks spongy tissue within, as in 
Alticola and Eothenomys. I have examined one specimen for 
this species to check the character of the lower incisor as 
described below for Ellobius and as normal for the Microtus 
group of genera; namely, that it passes under the toothrow 
from the inner to the outer side of the molars. 

Oranial measurements.-

• 0_ 
~~ 
0.. 00 
.~ ~ g d 
o 

Hyperacriu8 wynnei 

S.3.9.1S 2S'S 17·3 ? 6·8 6·9 ? 
Murree. Co-type. Condylobasa129·3 mm. 

1\1. 73.4.16.8 25·8 15·2 4·6 6·2 6·2 4·1 
Locality? Ridges fused. Condylobasal 27·0 mm. 

1\1. 89.1.26.1 25·4 15·7 4·3 5·6 6·5 4·2 
Murree, Punjab. Ridges fused. Condylobasal 26· 6 mm. 
421b 26·1 15·6 5·4 ? 6·8 4·5 
Locality? Ridges fused. Condylobasal 26·8 mm. 

F. HWW. 
4311 27·4 16·S 5·2 ? 7·2 4·1 

Locality? Ridges fused 
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Dimensions of Hyperacrius wynnei, in British Museum 
material.-The occipitonasal length varies between 25·4 and 
28·8 mm., the upper toothrow between 6·2 and 7·2. The head 
and body length varies between 84 and 122 mm., the tail 
between 23 and 45 mm., the hindfoot 16-20 mm. 

63. Hyperacrius fertilis (True) 

True's Vole 

1894. Arvwola fertilis True, Proc. U.S. nation. Mus., 17, 10. 

Essentially like H. wynnei, but, as noted in the key above 
in detail, the size seems constantly smaller. 

Distribution.-KAsHMIR. 
External characters.-Fur soft. Tail relatively shorter than 

in the allied species, less than 30% of the head and body, 
with rare exceptions. Ear reduced, most often less than 
one-tenth of head and body length in brachelix, just over this 
percentage in the typical race. Hands and feet about as in 
the related species. 

Colour.-Above dark brown; below dull o chraceous , the 
hairs slaty based. Tail usually bicolor, dark above, pale 
below. . 

External measurements.-· As in Table 53, below. 

TABLE 53.-Externai measurements of the Indian races of 
Hyperacrius fertilis 

Head and T i1 Hind- Ear body a foot 

Hyperacrius fertilis fertilis 

M. Bogamana Glen, Hazara 108 26 16 12 
M. Bogamana Glen 107 25 16 11 
F. Bogamana Glen 102 26 15 12 
F. Bogamana Glen 110 28 17 12 
F. Gulla Nullah, Kashmir III 19 14 10 

Gugga Nullah III 22 14 10 
M. Gugga Nullah 95 24 15 10 
M. Kagan Valley, N.W.F.P. 93 27 15 8 
M. Kagan Valley 103 22 15 10 
F. Kagan Valley 94 28 15 10 
F. Rattoo, Gilgit 102 23 15 10 
F. Pyas, Kishtwar 104 30 16 II 
F. Tullian, Kashmir 105 28 17 12 
M. Tullian 106 28 16 14 
M. Tullian 91 38 15 12 
F. Kagan Valley III 26 16 11 
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TABLE 53.-External measurements of Hyperacrius fert.iIis (concld.) 

Head and Tail Hind- Ear body foot 

H yperacrius fertilis brachelix 

F. Dangail, Kishtwar 106 44 19 13i 
(probably represents t.he typical race) 

M. Leddar Valley,·Kashmir 94 24 ? 9 
M. Pahlgahm, Kashmir 98 26 16 8 
M. Surez, Leddar, Kashmir 99 25 19 10 
F. Rupal, Astor 89 23 14 10 
M. Astor Mang, Kashmir 87 26! ? 7 
F. Chelum Valley, Kashmir 94 25 18 9 
M. Dodri Pass 98 23 15 9 
M. Visirrim, Kashmir 95 19 15 9 

Notes from skins.-' In a grass nest at the end of a burrow? 
(Kashmir). Mammae 1-2 = 6 (one skin). Kagan Valley: 
'feeding at edge of snow on ridge top' Rattoo, Gilgit: 
'trapped in house, c~mmon' Gugga Nullah, Kashmir: 
'caught in house' (two specimens). Kagan Valley: 'very 
common about 9,000-13,000 ft.' Bogamana Glen, Hazara: 
'lives in col<:>nies, which spring to life as snow melts, about 
May' One skin was noted as being trapped with a meat bait. 

Cranial and dental characters.-Essentially as in H. wynnei 
but smaller, the occipitonasal length not exceeding 24 mm. 
in material available. The lower molars are on the same 
general plan, but there seems individual variation in the first 
as to which of the triangles are closed; sometimes none is, 
and sometimes nearly all seem to be so; others vary between 
the two extremes. Hinton states that the interstephanic 
portion of the' frontals are more reduced and the zygomata 
are unusually elevated. The nasals are often very narrowed 
behind but this is not a constant character. 

Cranial measurements.-As in Table 54, below. 
Dimensions of Hyperacrills fertilis, in British Museum 

rnaterial.-The occipitonasal length varies between 22·1 and 
24·0 mm. Toothrow 5·5-6·2 mm. The head and body length 
varies between 87 and III mm., the tail between 19 and 
44 mm., hindfoot 14-19 mm. 

Provisional key to the races of Hyperacrius fertilis 

1 (2) The ear most often more t.han one-
tenth of the head and body in length. H. f. fertilis 

2 (1) The ear most often less than one-
tent.h of the head and body in length. H. f. brachelix 
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TABLE 54.-Cranial measurements of the Indian races of 
HyperacriuB ferti1is 

H yperacriu8 fertilis fertilis 

~ o 

i o 
o 

E-I 

Condylobasal normally exceeding occipitonasal lengt.h, and can 
exceed 25 mm. 

F. 8.7.6.94 23·3 14·2 4'5 c. 5·2 5·8 3·9 
Kishtwar 

F. 8.10.3.13 23·8 14·2 4'8 4·7 5·8 3·6 
Kagan Valley, Hazara. Interorbital ridges fused 

M. 10.1.18.61 23·0 13·7 4·1 ? 5·9 3·6 
Gugga Nullah, Kashmir. Ridges fused 

,F. 8.10.3.12 22·2 13·3 4·2 5·3 5·7 3·8 
Kagan Valley. Ridges apparently fused 

'M. 8.10.3.11 22·5 13·9 4'4 5·3 5·6 3·6 
Kagan Valley 

M. 10.1.18.62 22·1 13·7 4·6 ? 5·7 3·8 
Gugga Nullah 

M. 12.11.26.14 24·0 14·5 5·2 5·7 6·2 3·6 
Kagan VaHey 

H yperacrius fertilis brachelix 

(Condylobasal length exceeds occipitonasal in all specimens, the 
maximum, No. 6.10.3.12, 2~'2 mm.) Ridges fused in all these s:peci. 
mens. 

M. 5.1.5.4 22·2 13·0 4·1 c.5·0 5·5 3·8 
Kashmir 

M. 5.1.5.5 22·3 12·7 4·1 5·4 5·7 3·9 
Kashmir 

M. 5.1.5.6 23·2 13·1 3·7 5·0 5·5 3·9 
Kashmir. Young, but ridges of skull fused 

F. 5.1.5.9 23·7 13·7 4·1 ? 5·8 4'0 
Kashmir 

F. 5.1.5.10 23·3 14·2 4·5 5·6 5·8 3·6 
Kashmir 

F. 6.10.3.12 23·2 14·5 4·3 ? 5·7 3·6 
Jogila Pass, Ladak 

F. 12.11.26.18 22·2 13·9 4·6 ? 6·0 -3,7 
Kagan Valley 

M. 12.11.26.16 23·4 14·3 4·4 5·1 5·'8 3·7 
Bogamana Glen, Hazara 

Hinton was inclined to doubt whether the form brachelix 
was retainable, based solely on the size of the ear. Never
theless, there seems an average difference between the two 
forms in this character. 
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(i) Hyperacrius fertilis fertilis (True) 
1894. Arvicola fertilis True, Proc. U.S. nat. Mus., 17, 10. 

Type-locality.-Pir Panjal Mountains, Kashmir, 8,500 ft. 
Range.-Specimens examined from KASHMIR: Bogamana 

Glen, Kagan Valley (Hazara), Rattoo, Gilgit, Pyas, Kishtwar, 
Tullian, Gugga Nullah. (Perhaps the first locality should be 
spelt Bogarmang Glen). Dangail, Kishtwar. 

(ii) Hyperacrius fertilis brachelix (Miller) 
1899. Microtus (Hyperacrius) brachelix Miller, Proc. Acad. nat. 

Sci. Philad., 290. 

Type-locality.-Nagmarg, Kashmir, 9,000 ft. 
Range.-Specimens examined from KAsHMIR: Astormaug, 

Chalan Valley, Dodri Pass, Leddar Valley, Leyseh, Rupal, 
Surez, Visirrim, Wardwan Valley, Dachgam, Aru Ravine, 
Pahlgahm, Dubian, Preslang Ravine, Zogi-Ia Pass. 

It does not seem possible to identify with certainty the 
form described as Hyperacrius aitchisoni Miller, 1897, Proc. 
Biol. Soc. Wa.shington, 11, 141, from Gulmerg, Kashmir. 
It is most likely a race of fertilis, but might perhaps be a 
race of wynnei. The type and 1 only known skull is in 
fragments. According to Hinton, it is 'outwardly resembling 
fertilis but distinguished by its larger size, hindfoot 18 mm., 
and by its apparently yellower colour'. (But we have two 
or three specimens of H. f. brachelix with the hindfoot as 
large as or even exceeding this measurement.) 'Colour on 
back bistre slightly darkened with blackish and fading rapidly 
on sides into the lightly yellowish wood bro"WIl of belly. 
Tail obscurely bicoloured, dark brown above, light yellowish
bro\\rn below. Feet dusky' (Miller). 

Genus 28. Microtus Schrank 
1798. Microtus Schrank, Fauna Boica., 1, 1, 72. 
1887. Lasiopodomys Lataste, Ann. Mus. Giv. Stor. nat. Genova, 

2a, 4, 268. Arvicola brandti Radde, from north-eastern 
Mongolia. Valid as a subgenus. 

1901. Stenocraniu8 Kastschenko, Ann. Mus. St. Petersb., 6, 167. 
Arvicola slowzowi Poliakoff = Mus. gregalis Pallas. 
Valid as a subgenus. 

1908. Ghionomys Miller, Ann. Mag. nat. Hist., 1, 97. Arvicola 
nivalis Martins, from Switzerland. 

Type-species.-Microtus terrestris Schrank = Mus arvalis 
Pallas, from Germany. 
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Distribution.-Throughout Europe, and most of North 
America. In Asia, occurring throughout Siberia and Russian 
Asia, .Japan, Formosa, from Mongolia and Manchuria south 
to Yunnan, Sinkiang, NORTH BURMA, MghanistAn, Persia, 
Turkey in Asia, Syria and Israel, Libya. 

This is the first generic name for a typical Microtine (though 
not the first generic name in the subfamily). It is essentially 
restricted to specialized voles in which the posterior palate 
terminates with the median process converted into a sloping 
septum betweell the posterolateral pits, the inner borders of 
these pits continuous with the tip or sides of median process; 
the cheekteeth are rootless; and the first lower molar has 
four or five closed triangles. 

Many species occur in the Palaearctic region. One of these 
is no)v known to occur in North Burma. It belongs to the 
typical subgenus and is fairly easily distinguished from its 
allies by the combination of five closed triangles to the first 
lower molar, a normal third upper molar (with three re-entrant 
folds each side), a long tail, which is usually over half the 
length of the head and body (a rare character in the genus) 
and an extra posterointernal triangle in the second upper 
molar. These characters are not combined else,,"here, to my 
knowledge, in Palaearctic Microtus. 

64. Microtus clarkei Hinton 
Clarke's Vole 

1923. Microtu8 clarkei Hinton, Ann. Mag. nat. Hi8t., 11, 158. 

Type-locality.-Kiukiang-Salween Divide, Yunnan, China, 
28° N. 

Range.-Specimens examined from YUNNAN: Likiang 
Range; Kiukiang-Salween Divide. NORTH BURMA: Adung 
Valley and 28·8° N., 97·24° E. 

Distribution.-Yunnan and northern BURMA. 
A large vole with head and body exceeding 100 mm. 
External characters.-A largish dark vole, with thick fur, 

and a long tail, which is over half the length of the head and 
body in all but one of the specimens in the B.M. The ear 
is not reduced in size, averaging about 12% of the head and 
body. Tail moderately haired, with a slight pencil term
inally, but for most of its length the scales are not concealed. 
Hand as usual with four -functional fingers, the claws not 
enlarged; foot with five toes, not peculiar in formation, the 
three central ones longer than the two outer ones. The 
plantar pads are probably normally five in number. 
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Golour.-Dark brown above, underparts slate grey, the 
hairs silver-tipped. Tail imperfectly bicolor, slightly paler 
below. 

External measurements.-
Head and Tail Hind- Ear body foot 

1\1. Adung Valley, North Burma 107 60 20 15 
Adung Valley, 12,000 ft. 105 60 19 15 

F. Adung Valley 110 61 20 16 
F. Adung Valley 112 63 20 15 

In addition to the above specimens, there are two more voles col
lected by Kingdon Ward in NORTH BURMA, 28·8° N., ·97·24° E. These 
have 'N eodon' written on their labels but obviously represent 
M. clarkei, judging by the length of their tails and the fact that the first. 
lower molar appears to have five closed triangles. (One of them has 
four closed triangles one side of the jaw, five on the other). In both 
M. 2 is complex as usual. 

Their measurem~nts are as follow: 

Head and Tail Hind- Ear body foot 
F. FK\V. 11 

Burma, 28·8° N., 97·24° E. 107-1- 60 20 12! 
M. FKW.7 

Burma, 28·8° N., 97·24° E. 120 65 20 15 

I cB ~ 
0 .s 0 f/J ..... 
~ M ~ ..... ,-.c (1) S co ...c: ~ R.al ~ 

~ 
o;s ~ ~ ..... Ul cB ..... 0 g ~ - - 0 

~ 0 ::::s 0 ~ 

0 ~ ~ E-t ~ 

F. FKW. 11 Burma, 28·8° N., 
97·24° E. 27·1 15-4 5·4 6·4 6·7 3·7 

1\1. FKW. 7.Burma, 28·8° N., 
97·24° E. 27·5 16·2 5·6 6·2 6·7 3·8 

The ridges of the skull are not. fused in either specimen. 

Notes from skins.-Adung Valley; 'trapped in jungle, 
common' and 'trapped on open meadow, common' 

Oranial characters.-Rather a large Microtine, with fairly 
angular skull; squamosal crests quite well developed; pari
etal's anterior borders projecting forward sharply into the 
back of the frontals on each side, just behind the squamosal 
crests, so that they are almost the shape of an inverted V 
anteriorly; interparietal large and well developed. Least 
interorbital measurement proportionately narrower than in 
Alticola and its immediate allies. The ridges on the frontal 
bones fuse to form a median interorbital crest- in fully adult 

30 
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skulls; I have seen specimens from Yunnan with this special
ization present, although the Burma material does not con
tain any specimens with fused ridges. Palatal foramina of 
medium length, usually less than one-fifth of the occipitonasal 
length. Bullae moderately inflated but on average below one
quarter of the occipitonasal length. Pterygoid fossae deep; 
the hamulars joining the bullae; posterior palate specialized, 
as described in detail above in the key to the genera. 
Infraorbital foramen narrow and small, as is usual in normal 
Microtinae; zygomatic plate broad, powerfully tilted upward, 
its superior border well ridged. Zygomata well spread out 
from the sides of the skull; jugal relatively short. Mandible 
robust, with well developed coronoid process, and rather 
small angular process. 

Dental characters.-Upper incisors broad, reddish in colour, 
not obviously grooved. M. 1 with anterior loop, four alter
nating closed triangles and a posterointernal heel suggested. 
M. 2 with an anterior.loop, three alternating closed triangles, 
and an obvious posterointernal heel (which is characteristic 
also of the species inhabiting Britain, M agrestis, but which 
is not a common character within the genus). M. 3 with 
three re-entrant folds each side, consisting of an anterior loop, 
three alternating closed triangles, and a posterior loop with a 
clear and deep inner fold in it. Third lower molar with three, 
transverse loops; second lower molar with a posterior loop 
and four alternating closed triangles; first lower molar with 
a posterior loop, in front of which are five closed triangles 
(two outer, three inner), in front of which is an anterior loop, 
with an indentation present or suggested on each side of it. 

Oranial measu,rements.-
• c6 ~ 

0 s= 0 a:J -..+J ·s J..e as .~- CD CD ~ ~c6 ..+J Cd ~ 
..... Ul c6 c6 - ..+J s= 

C) c6 - ~ - 0 0 
C) s= c6 0 ::s 0 ~ 

0 ~ ~ ~ E-t ~ 

M. "32.11.1.122 27·0 15·1 5·1 6·5 6·6 3·9 
Adung Valley, North Burma. Ridges free 

F. 32.11.1.125 28·2 16·1 5·4 6·6 6·3 3·9 
Adung Valley. Ridges approaching each other 

F. 32.11.1.126 27·1 15·2 5·0 6·3 6·3 3·8 
Adung Valley. Ridges approaching. Condylobasal 27·2 mm. 

F. 32.11.1.127 27·6 15·6 5·0 6·2 6·4 3·9 
Adung Valley. Ridges almost fused. Condylobasa127· 6 mm. 

Condylobasal shorter than occipitonasal in the first two skulls. 

Dimensions of Microtus clarkei, in British Museum 
ma.terial.-The occipitonasallength varies between about 26·4 

30B 
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and 28·6 rom. Toothrow 6·2-6·7 mm. The head and body 
length varies between 105 and 134 mm. Tail 60~67 mm. 
Hindfoot 19-21 mm. 

Genus 29. Pitymys McMurtrie 
1831. Pitymys McMurtrie, euvier's Anim. Kingd., American ed., 1, 

434. 
1849. Neodon Hodgson, Ann. Mag. nat. Hist., 3, 203. Neodon 

sikimensis Hodgson. Valid as a subgenus. 
1863. Phaiomys Blyth, J. Asiat. Soc. Beng., 32, 1, 89. Phaiomys 

leucuTUa Blyth. Valid as a subgenus. 

Type-species.-Psammomys pinetorum LeConte, from Geor
gia, United States. 

Distribution.-As here understood, eastern and central 
North America; Continental Europe south of the Baltic, and 
Russia; in Asia, occurs in Asia Minor (subgenus Pitymys); 
Russian Turkestan (near Samarkand district), STKKIM, 
Yunnan, Szechuan and Kansu (subgenus Neodon) , Chinese 
Turkestan, Tibet, KASHMIR to MOUNT EVERE~T (subgenus 
Phaiomys). 

This genus is based primarily on the fact that normally 
there are only three closed triangles on the first lower molar 
(instead of four or five, as in Microtus). On this point I 
quote Hinton (1926), to the effect that 'the possession of 
M. 1 (lower) of three closed triangles only, on the one hand, 
or of four or more on the other, has been a distinction of 
generic importance since Pliocene times, at least' 

It must be admitted that the character is not strictly 
constant in P irene, though the majority of specimens agree 
with normal members of the genus. There .seem no other 
characters to distinguish Pitymys from Microtus when all 
species are taken into consideration. The characters given 
by Hinton for Phaiomys and N eodon are so slight that I 
am not persuaded they are of generic value as that author 
maintained. Many authors refer Phaiomys and Neodon as 
subgenera to Microtus, but then P.itymys becomes indefinable, 
and would also have to go into Microtus; indeed, Russian 
authors regard it as a subgenus of the last named, but 
American and western European authors usually· retain it. 
Pitymys is supposed to be' evidently modified for fossoriallife ' 
when compared with Microtus, but its specializations in that 
direction are in no way extreme, and it is no more fossorial 
in external specializations than is Phaiomys, which is 
referred to Microtus by many authors. It may be said that 
characters which have in the past been used for generic 
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purposes in this group such as mammary formula, number 
of plantar pads, and exact details of dental pattern have in 
many cases proved inconstant as soon as large numbers of 
specimens have been collected. It is a convenience to retain 
Pitymys as a genus, but in my opinion this can only be done 
if Phaiomys, Neodon and the Nearctic Pedomys are referred 
to it as subgenera. 

In Asia, Pitymys may be divided into three subgenera, 
two of which occur in India. It -may be defined as like 
Microtus but normally with only three closed triangles to 
the first lower molar. Pitymys s.s., occurring in Europe, 
North America, and Turkey in Asia, contains species slightly 
but evidently modified for fossorial life, in which the supra
orbital ridges of the skull remain separate apparently at all 
times. Phaiomys contains Central Asiatic species in which 
the supraorbital ridges fuse to form a median crest, the 
third upper molar is strongly reduced in elements, and the 
bullae are proportionately enlarged. The external form is 
fossorial, with prominent claws and shortened Ear and tail. 
N eodon contains forms in which the supraorbital ridges fuse 
to form a median crest, but in which the bullae are usually 
smaller than in Phaiomys, the third upper molar is most 
often less reduced (though perhaps not always so), the ex
ternal form is generalized, with proportionately longer ear
and tail. 

Key to the subgenera of Pitymys inhabiting India 
(based on Indian species of Neodon only) 

1 (2) Bullae proportionately larger, usual
ly more than 6·5 mm. in length. 
Foreclaws slightly enlarged. Ear 
reduced, averaging 10-11 % of head 
and body length. Tail shorter, less 
than 30% of head and body length 
on average. M. 3 strongly re
duced, with two folds· each side, 
and a short heel. Phaiomys 

2 (1) Bullae proportionately smaller, 
only very rarely as much as 
6·5 mm. in length. Foreclaws 
not enlarged. Ear larger, about 
13 % on average of head and body 
length; tail longer, over 40% of 
the head and body on average; 
M. 3 loss reduced, with three inner 
folds, two or three outer ones N eodon 
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Subgenus (a) Phaiomys Blyth* 
1863. Phaiomys Blyth, J. Asiat. Soc. Beng., 32, 1, 89. 

Contains voles with three closed triangles on the first lower 
molar, a reduced third upper molar, the supraorbital ridges 
fusing to form median crest in adult, and slight but evident 
external fossorial modifications. 

It should perhaps be noted that subgenus Phaiomys of 
Glover Allen's Monograph of Chinese and Mongolian Mammals 
(II, p. 878) is not Phaiomys as here understood. The Chinese 
and Mongolian species referred to Phaiomys by Allen were 
separated as Lasiopodomys (Lataste, 1887) by Hinton, on 
account of the fact that, so far as known, their first lower 
molar has fi ve closed triangles. According to the classification 
which I offer here, these species would be regarded as a 
subgenus (Lasiopodomys) of Microtus. 

65. Pitymys leucurus Blytht 
Blyth's Vole 

1863. Phaiomys leuc'urus Blyth, J. Asiat. Soc. Beng., 32, 89. 
1875. Arvicola blythi Blanford, J. Asiat.,Soc. Beng., 44, 2, 107. 

(If this species should be referred to Microtus (which was 
called Arvicola in Blanford's time), then leucuru.s Blyth 
would be preoccupied by leucurus Gerbe, 1852, a race of 
Microtus nivalis. Arvicola is now restricted to the 
European wa tar-vole). 

Vernacular name.-Phise, Ladak (Blanford). 
Type-locality.-Lake Chomoriri (Tsomoriri), Ladak. 
Distribution.-Chinese Turkestan, Tibet, KASHMIR, MOUNT 

EVEREST. 
External characters.-Fur moderately thick. Ear reduced, 

averaging about one-tenth of the head and body or very 

* For a discussion of the date and authorship of the genus 
Phaiomys. see footnote below for No. 65, Pitymys leucwrus Blyth. 
-EDITOR. 

t For a discussion of date, nomenclature, etc., also see M. L. 
Roonwal (1953, J. zool. Soc. India, Calcutta, 5, 1, pp. 41-43), who 
has pointed out that the authorship of this species should be 'Blyth (in 
Theobald, 1862, J. Asiat. Soc. Bengal, Calcutta, 31, p. 519)' instead 
of 'Blyth, 1863 '. Theobald, 1862, whose paper has been almost. 
universally overlooked, was the first to use the name 'Pha1.°omY8 
leucurus Blyth'. He gave a recognizable description of the only 
known species, leu curus , but no separate description of the genus 
Phaiomys, and wanted to associate the authorship to Blyth. The 
type-specimen of leucurus is in the collect.ion of the Zoological Survey 
of India, Calcutta.-EDITOR. 
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slightly more. Tail short, less than 30% of the head and 
body normally, and well haired. Hand with four fingers, 
their claws prominent and slightly enlarged; fifth finger the 
shortest, thumb vestigial but usually with a minute claw. 
Foot with five toes, the hallux the shortest; D. 5 shorter than 
the central three; claws well developed; sole partly hairy. 
Colour of typical race above pallid, yellowish brown, the fur 
darker basally. Underparts yellowish or greyish. Tail well 
haired, mostly whitish. Feet whitish. The allied Indian 
races, as far as they are represented, have the back darker, 
greyer; everesti described as 'rather dark earthy grey', the 
underparts tending to be slightly darker. The tail light in 
everesti, but obscurely bicolor in petulans. 

External measurements.-As in Table 55, below. 

TABLE 55.-External measurem·ents of the Indian races of 
Pitymys leucurus 

Head and Tail Hind- Ear body foot 

PitymysleucurusleucuTUs 

F. Harong Valley, Ladak 98 29 18 11 
F. Meruk, Ladak 128 34 19 12! 
F. Harong, Ladak 121 32 18! 12 
F. Tsok Chumo, Ladak, 

15,000 ft. 117 32 ? ? 
1\1. Harong Valley 119 33 19 121 
M. Harong Valley 120 32 18! 12 
F. Above Tsomorin, Ladak 114·3 34·9 ? ? 

Pitymys leucurus petulans 

~I. Teza, Upper Sutlej 110 31 17 11 
F. Teza 112 30 17 II 
M. Teza, type 102 33 16 10 

Pitymys leucurus everesti 

M. East Mount Everest., type 101 30 18 11 
F. East Mount Everest 110 26 17 13 

. Cranial characters.-Th~ skull is massive and angular; 
the frontal ridges fuse in the adult to form a median inter
orbital ridge. The interorbital constriction is considerable, 
and the squamosal crests are well developed. The anterior 
borders of the parietals appear more nearly straight than in 
some allied genera and species. Nasals wider anteriorly 
than posteriorly; interparietal well developed. The bullae, 
,vhich contain spongy tissue within, are very large and well 
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inflated in this species, and are more than one-quarter of the 
occipitonasal length as a rule, sometimes as much as 30%. 
Pterygoid fossae deep. Posterior palate as in Microtus. 
The palatal foramina are narrow, but not long compared 
with some Microtinae; at least, not as much as one-fifth of 
the occipitonasal length. The palate is long in this species, 
usually over 60% of the occipitonasal length. The infra
orbital foramen is narrow and the zygomatic plate high 
and upstanding, as usual. The zygoma is normal, with 
relatively short jugal. In the mandible, the root of the lower 
incisor tends to form a small knob below the condyle; the 
angular portion is rather narrow and the coronoid process is 
,veIl developed. 

Dental characters.-Upper incisors proodont, yellow, broad 
and plain. M. 1 normal, with an. anterior loop, and four 
alternating triangles; M. 2 normal, with an anterior loop, 
and three alternating triangles (two outer, one inner); M. 3 
strongly reduced for a Microtine, with an anterior loop, 
followed by two closed triangles, then a reduced posterior 
loop, the folds two on each side; as a rule the posterointernal 
fold is the most marked. Third lower molar with three 
transverse loops; second lower molar with posterior loop and 
four alternating closed triangles; first lower molar with 
posterior loop, three alternating closed triangles, and two 
confluent triangles which are merged into the anterior loop 
(usually four main inner, two or three main outer folds 
present). 

Oranial measurements.-As in Table 56, below. 
Dimensions oj Pitymys leucurus, in British Museum 

mate1'ial.-The occipitonasallength varies between 24·2 and' 
27 mm. Toothrow 5·7-6,8 mm. The head and body length 
varies between 95 and 156 mm. Tail between 26 and 35 mm. 
Hindfoot 16-22 mm. 

Provisional key to the races of Pitymys leucurus in India 

1 (4) The bullae 7·1 mm. and more in 
length. . 2 

2 (3) Dorsal coloration darker, grey P. l. petulans 
3 (2) Dorsal coloration sandy, Jighter. . . P. l. le'Ucurus 
4 (1) The bullae about 6·~ mm. in length. P. l. everesti 

There are two well-marked races of this species known to 
me, based on the size of the bullae. They are large, nearly 
30% of the occipitonasal length in leucurus; smaller, nearer 
one-quarter the occipitonasal length in waltoni Bonhote, 
1905, from Tibet, which is the second name for which skulls 
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TABLE 56.-0ranial measU'fements of the Indian 'faCe8 of 
Pitymys Ieucurus 

. a3 ~ d 0 0 
~ 

.~ 

~ • .-4 ..... CD 8 Q) p..as ~ as as .+oJ -.-4 rn as 
~ 0 o as ..... ~ 

o d a3 0 0 
0 p.. r::z:t ~ ~ 

Pitymysleucurus leucu1'Us 

U,). 
-" 
a3 
~ 

d 
0 
~ 

~ 

Condylobasallength exceeds occipitonasal in all; maximum 29·1 mm., 
No. 4.5.4.8. 

F. 4.5.4.6 26·6 16·6 4·9 8·2 6·5 3·7 
Ladak. Median ridges fused 

F. 4.5.4.7 27·0 ? 5·2 8·1 6·7 3·9 
Ladak. Ridges almost fused 

F. 4.5.4.8 27·0 16·4 4· 7 8·0 6· 8 3· 8 
Ladak. Ridges almost fused 

M. 6.10.3.9 26·3 16·4 5·3 7·6 6·4 3·7 
Harong Valley, Ladak. Ridges almost fused 

F. 6.10.3.11 26·2 16·3 5·1 7·5 6·5 3·6 
Harong Valley, Ladak. Ridges a~out fused 

Other skulls examined from Tibet. 

Pityrnys leucurus petulans 

M. 10.12.2.27 24·3 15·3 4·7 7·1 6·1 3·7 
Upper Sutlej Valley, type 

Pitymys leucurus everesti 

M. 22.3.2.20 24· 2 15· 2 4· 7 6·5 3·8 
East Mount Everest, type 

are measurable in our collection. The form described by 
Wroughton as waltoni petulans is in reality very close to the 
ty'pical race and has large bullae. It can, however, be 
retained on c-olour characters, as far as I can see. Everesti, 
the' last name, is barely distinguishable from waltoni; but, as 
far as I can see, the palatal foramina of the type of waltoni 
measured 4 mm. only (the occipitonasal length 24·9 mm.), 
whereas in the type of everesti, although the occipitonasal is 
24·2 mm., the foramina are much longer, 4·7 rom. I there
fore retain it provisionally. 

(i) Pitymys leucurus leucurus (Blyth) 
1863. Phaiolnys leucurus Blyth, J. Asiat. Soc. Beng., 32, 89. 
1875. Arvicola blythi Blanford, J. Asiat. Soc. Beng., 44, 2, 107. 

Type-locality.-Tsomoriri, W Ladak. 
Range.-Specimens examined from TIBET: Tinki, Dzong, 

Tatzeng, Tingri. Chinese Turkestan: Fort Sugeyt, and 
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Mandalyk. LADAK.: Harong Valley. Meruk, Rupshu, above 
Tsomorin; near Tankse, Tsokr Chumo, 15,000 ft. 

Bullae large. Colour sandy, pale: 'trapped in short grass 
by river' (Harong Valley). 'Uterus contained 7 embryos 
the size of split peas' (Ooti Rupshu). 

( ii ) Pitymys leucurus petulans 
(Wroughton) 

1911. Microtu8 (Phaiomy8) waltoni petulan8 Wroughton, J. 
Bombay nat. Hi8t. Soc., 20, 931. 

Type-locality.--Teza, Upper Sutlej Valley. 
Range.-Specimens examined from the type-locality. 
Bullae large. Colour drab, grey. 

(iii) Pitymys leucurus everesti 
(Thomas and Hinton) 

1922. PhaiomY8 everesti Thomas and Hinton, Ann. Mag. nat. 
Hist., 9, 182. 

Type-locality.-East Mount Everest, 17,000 ft. 
Range.-Specimens examined fro~ the type-locality. 

Bullae small. Colour nearly as in petulans. 'Colonial in 
turf slopes' 

Subgenus (b) Neodon Hodgson 
1849. Neodon Hodgson, Ann. Mag. nat. Hi8t., 3, 203. 

This contains voles with normally three closed triangles 
on the first lower molar, and in which the supraorbital ridges 
of the skull ultimately fuse to form a median crest. The 
external characters are not modified for fossoriallife. Almost 
always the bullae are proportionately smaller than in sub
genus Phaiomys. The tail and ear are proportionately longer 
on average than in that subgenus. 

P-itymys sikimensis, the Indian species, and the type of 
}.,"reodon, is. the first name in this subgenus. I am ~~quainted 
,vith two other valid species belonging to this subgenus, both 
of which differ from sikimensis in dental details, and also, as 
far as I can tell, in having the bullae averaging proportionately 
larger, and in having the tail averaging proportionately 
shorter. These are P. carruthersi Thomas, from Russian 
Turkestan, a smaller species than sikimens'ls judging by the 
size of the skull, and P irene, from Kansu, Szechuan and 
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Yunnan, which differs from carruthersi in its relatively shorter 
palate and shorter tail, so far as our material shows. 

When working through some unidentified skins in the 
British Museum I came across a specimen from North Burma, 
28·8° N., 97·24° E., which I identify as Pitymys irene /orresti, 
Hinton, and thus it becomes necessary to add t.his species to 
the Indian list. 

](ey to the species of the subgenus Ncodon inhabiting India 

1 (2) First lower mola·r with two pairs of 
confluent triangles in front of the 
three closed ones. The upper 
toothrow most often is more than 
one-quarter of the occipitonasal 
length. Bullae relatively smaller. Pitymya aikim,ensi8 

2 (1) First lower molar with only one pair 
of confluent triangles in front of the 
three closed ones. The upper tooth
row is normally less than one
quarter of the occipitonasal length. 
Bullae relatively larger .. Pitymys irene 

Usually the race P. i. forresti has a shorter tail than 
sikimensis but the Indian specimen is abnormal in this respect. 

66. Pitymys sikimensis (Hodgson) 
The Sikkim Vole 

1849. Ncodon sikimensis Hodgson, Ann. Mag. nat. Hist., 3, 203. 
1863. Arvicola thricolis Gray, Gat. Hodgson's Gall. Brit. MU8., ed., 

2, 10, nom. nude 

Vernacular names.-(Blanford); Phalchua, Nipalese; Chik
yu, Karanti; Sing phuchi, Tibetan. 

Type-locality .-Sikkim. 
Range.-Specimens examined from EAST BHUTAN: Me lao 

SIKKIM: Changu, Kapup, Gnatong, Lachen, Thangu. Kola
pokri, Nepal-Sikkim frontier. 

Distribution.-SIKKIM and BHUTAN. 
With the characters of the subgenus Neodon as indicated 

above, and differing from Phaiomys in the smaller bullae, 
the larger ear, a~d the longer tail. The tail is, however, less 
than half the length of the head and body, compare Microtus 
clarkei, from which it also differs in the proportionately 
]onger palate, and proportionately longer toothrow. The 
bullae are also, as a rule, smaller than in the Indian Microtu8. 
The first lower molar is unusually complex, ,vith as a rule 
five i~ner, four outer folds. 
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External characters.-Dark thick furred voles, With the ear 
not reduced (approximating to 13% of the head and body 
length), the tail less than half the head and body length 
but usually over 40% of it, moderately haired. Forecla,,'s 
not enlarged. Feet and digits normal, about as described 
for Micratus clarkei. Blanford states the mammae are 8, 
but the only skins which I have with notes on the point state 
that they are 6. 

Oolour.-Above, deep dark brown; below, pale brown or 
greyish. Tail bicolor, dark above, paler below. Dorsal fur 
darker basally than terminally. 

Head and T '} Hind- Ear body 81 foot 

1\1. Changu, Sikkim 98 44 19 12 
F. Lachen, Sikkim 113 48 21 16 6 mammae 
M. Lachen 115 52 21 15 
M. Lachen 114 50 20 15 
F. Lachen 101 44 22 14 
F. Thangu, Sikkim 98 38 19 14 
M. Kapup, Sikkim 97 42 I8! 12 
F. Kapup 97 38 19 12 
F. Lachen, Sikkim 119 51 21 16 6 mammae 
1\1. Gnatong, Sikkim 98 42 19 14 

Also seen from Kolapohri, Nepal-SikkiIl). border. 

}lotes from skins.-Lachen; mammae 6; 11 oz. in we~ght 
(two specimens). Gnatong; weight 1 oz. Other weights noted 
are: Ii oz. (Lachen), I oz. (Thangu and Kapup) and 1 ·oz. 
(Kapup); 'trapped inside my tent' (Kolapokri). 

Oranial characters.-The skull is angular and well ridged, 
and the frontal ridges ultimately come together to form a 
sharp and well developed median interorbital ridge; about on 
a level with the squamosal ~rest these ridges divide, and are 
continued backwards over t.he parietals well separated from 
each other, to the outer sides of the interparietal and the 
lambdoid ridge. Squamosal crests quite well developed. 
Interparietal large. Bullae relatively small, much smaller 
than in P. leucurus, averaging less than one-quarter of the 
occipitonasal length. Posterior palate specialized as in 
Microtus, and as described above in detail in the key to the 
genera. The palate is long, usually over 60% of the occipito
nasal length, as in Hyperacriu8 and in P. leucurus. Palatal 
foramina long, usually more than one-fifth of the occipito
nasal length. Infraorbital foramen, zygomatic plate, and 
zygoma essentially normal for the group, the infraorbital 
foramen high and narrow as usual. Coronoid process of 
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mandible high and the root of the lower -incisor can sometimes 
be seen below the condylar process. 

Dental characters.-Upper incisors wide, red Qr yellow, 
usually plain and rather proodont. M. 1 about normal; 
M. 2 with anterior loop, three alternating triangles and a 
clear extra posterointernal heel (as in Microtus clarkei) in the 
majority, this heel reduced in a few specimens; M. 3, like that 
of M. clarkei, with an anterior loop, three alternating closed 
triangles, and a posterior loop with a deep inner fold in it; 
three clear deep inner folds present, and three outer ones, the 
hinder one of which is vestigial. Third lower molar with 
three transverse loops; second lower molar with posterior 
loop and four alternating closed triangles. First lower 
molar complex, with a posterior loop, three alternating closed 
triangles, in front of which is a pair of confluent triangles, in 
front of 'which is a second pair of confluent triangles, which 
are nearly divided from the anterior loop; there are five 
inner, four outer folds in this tooth. 

In this genus, the bullae contain spongy tissue within. 
One specimen, 13.2.21.2, has quite clearly five closed triangles 
in the first lower molar, which indicates that the difference 
between the present genus and Microtus is average rather than 
absolute. In any dental character given for a Microtine 
species, it seenlS to me that there may always be some slight 
individual variation, but in the considerable collection of the 
British Museum for European and Asiatic Microtinae, it can 
be' said that the exceptions are few and far between to any 
character on which species or genera are currently based. 
33.11.6.2, East Bhutan, is another abnormal specimen with 
more than three closed triangles. 

Oranial measurements.-
I 

o 
~-• .-4 as 
~C12 

• .-4 a:s 
g d 
o 

The condylobasal length in this species exceeds the occipito
nasal; maximum 28·8 rom., No. 33.11.6.1. 

M. 13.2.21.2 "25·7 15·4 5·0 5·9 6·5 3·6 
Kalapohri, Nepal-Sikkim frontier. Ridges fused. First'low~r 

molar abnormal, and as in Microtu8 
F. 15.9.1.216 25·3 15·3 4·7 ? 6·1 3·9 

Kapup, Sikkim. Skull ridges almost fused 
M. 15.9.1.218 26·6 17·0 5·9 6·0 7·0 4·5 

Lachen, Sikkim. Ridges separate 
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Cranial measurements (contd.) 
I ~ ~ r.n 0 _·s 0 -~ 

Q,) co ~ a;S -.-4 ..... 

Q..o3 ~ So3 03 ...c:= -+J 
.~ Ul 03 03 ~ - -+J ~ 
t) 03 - ce~ - 0 0 
t) = c:e ~ 0 ~ 

0 ~ ~ ~ E-t ~ 

M. 15.9.1.219 26·8 16·6 5·4 6·2 6·7 4·4 
Lachen. Ridges nearly fused 

F. 15.9.1.220 26·1 16·2 5·3 6·0 6·8 4·0 
Lachen. Ridges fused 

F. 15.9.1.221 27·0 16·3 5·3 ? 6·8 4·0 
Lachen. Ridges fused 

F. 15.9.1.222 27·1 16·0 5·3 6·5 6·7 3·8 
Lachen. Ridges fused 

F. 15.9.1.223 24·8 14·5 4'7 6·2 6·1 4·0 
Thangu, Sikkim. Ridges nearly fused 

F. 33.11.6.1 28·3 17·2 6·2 6·4 6·7 3·8 
Me la, East Bhutan. Ridges fused anq,strong 
Unregistered 25·9 15·5 5·0 5·7 6·5 4·0 
Locality? Ridges fused 

Dimenc.'lions of Pitymys sikimensis.-The he~d and body 
lengt.h varies between 97 and 119 mm. Tail 38-52 mm. Hind .. 
foot 18!-22 mm.' The occipitonasallength varies between 24·8 
and 28·3 mm. Toothrow 6·1-7 mm. 

67 . Pitymys irene (Thomas) 
1911. Microtus irene Thomas, Abstr. Proc. zool. Soc. Lond., 5 ; 

Proc. zool. Soc. Lond., 173. 

Type-locality.-Ta .. tsien-Iu, Szechuan. 
Distribution.-China; States of Kansu, Szechuan, and 

Yunnan. One specimen in the British Mu~eum from extreme 
NORTH BURMA. 

Gharacters.-Cranially much as in P. sikimensis, except 
that the palate averages a little shorter, the toothrow shorter, 
and the bullae a trifle larger. Dental characters differing in 
detail; there is no posterointernal heel in M. 2 as a rule, as 
figured by Hinton, and in the Indian specimen. M. 3 tends 
to be rather more reduced and in the Indian specimen has 
only t,\\ro inner folds clear on one side (but three on the other). 
First lower molar definitely simpler, with ,Posterior loop, 
three alternating closed triangles, then only one pair of 
confluent triangles which are nearly divided from th~ a~terior 
loop; four inner, three outer folds in this tooth. The incisors 
bear traces of faint grooves in the Indian specitnen. 

Colour.-Essentially as described above for P. sikimensis. 
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External measurements.-
Head and Tail Hind- Ear body foot 

FKW. 12 M. Burma, 
28·8° N., 97·24° E., 11,000 ft. 105 45 171- 15 

This specimen has a longer tail than any Chinese skin I have seen. 

Oranial measurements.-
I ~ ~ fI.J 0 .S 0 ..... 
~ ~ .5 .......... .& ~ 

Q) ..c: o..~ ~ ~ = ..... rJJ ~ ..... 0 ~ ~ ..... ..... 0 
~ s= ~ 0 ::s 0 ~ 

0 P-t ~ ~ E-t ~ 

FKW. 12 ]\tI. Burma, 
28·8° N., 97·24° E. 25·5 15·2 5·6 6·4 6·1 3·9 

Skull ridges approached but not fused. Condylobasal 26·8 mm. 

Dimensions of Pitymys irene, in British Museum material.
The occipitonasallength varies between 20·7 and 27·4 mm. (the 
smallest specimen belongs to the Kansu race P i. oniscus). 
To<:>throw 5·0-6·4 mm~ The head and body length varies 
between 80 and 134 mm. Tail 22-45 mm. Hindfoot 13-20 
mm. 

Glover Allen preferred to retain jorresti as a species distinct 
from irene, differing in its larger size and darker colour, but 
he said that it might prove but a large southern subspecies, 
after all, and I propose to treat it as such, because the differ
ence in size of the head a.nd body length between this and 
irene is overlapped by many specimens in our material and 
the skull only averages larger in this race than in irene and is 
not always actually so. 

(i) Pitymys irene forresti Hinton 
1923. N eodon forresti Hinton, Ann. Mag. nat. Histl, 11, 156. 

Type-locality.-Mekong-Yangtze Divide, Yunnan, 27·30° N. 
Range.-Specimens examined from BURMA: 28'8° N., 

97'24° E. Yunnan: Mekong-Yangtze Divide, Mekong
Salween Divide. 

_Genus 30. Ellobius Fischer 
1814. Ellobius Fischer, Zoognosia, 3, 72. 

Type-species.-Mus talpinus Pallas, from Russia. 
Distribution.-Southern Russia (from the Ukraine east

wards), Siberia (southern pa.rts, to the Pre-Altai Steppe, etc.), 
Russian Turkestan where it is common, Mongolia and Chinese 
Turkestan, Turkey in Asia, Persia, Afghanistan, BALUCHISTAN. 
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This is by far the most aberrant genus of Microtine known. 
It has the cheekteeth rooted in the adult, and the third upper 
and lower molars are reduced in size. The skull is extremely 
modified for subterranean life, as is indicated in detail below; 
the incisors are very much enlarged, and the root of the 
lower- one appears conspicuously on the outer side of the 
mandible by the condylar process. The infraorbital foramen 
is abnormal. The frontals are relatively wide and there is 
hardly a marked squamosal crest. The tail is very short. 
The posterior palate is specialized as in Mic1·otUS. In the 
Indian species, the ridges of the skull fuse to form a sagittal 
crest which extends over the parietals. 

There are, according to Vinogradov and as apparent in the 
material available to me, three species in this genus; the first 
named and more northern (Russian and Chinese) species is 
Ellobius talpinus, which has the supraorbital ridges not fused 
in the adult, the interparietal present, and the palatal fora
mina less extremely reduced. It appears to be a smaller 
species than the Indian juscocapillus; the latter differs from 
it in having the ridges fused to form a sagittal cre~t which 
reaches the lambdoid ridge, and in having no interparietal 
and in having the palatal foramina excessively reduced. 
E. lutescens Thomas, from Transcaucasia, Asia Minor and 
Persia, is close to juscocapillus but the sagittal ridge does 
not reach the lambdoid crest, and it appears that the size of 
the skull is rather smaller. 

68. Ellobius iuscocapillus (Blyth) 
The Q~etta Mole-Vole 

1842. Georychus juscocapillus Blyth, J. Asiat. Soc. Beng., 10, 928, 
runn. nud.; 1843, J. Asiat. Soc. Beng., 11, 887. 

Type-locality.-Quetta, Baluchistan. 
Range.-Specimens examined from BALUCHISTAN: Mach, 

near Quetta. Afghanistan: Gulran; Karaolkhana. Prob
ably the form 'intermedius', Scully, 1887, from Herat, Afghan": 
istan, is the same. 

Distribution.-BALuOHISTAN, Mghanistan, Kopet-Dag re
gion of Russian Turkestan, Persia. 

With the characters as indicated above. Occipitonasal 
length exceeding 30 mm. in our material. 

External characters.-Extremely modified for subterranean 
life. The eye is reduced, and the ear is vestigial. The tail 
is much shorter than the hindfoot, being reduced nearly t.9 a 
stump. It is hairy_ Hand of fossorial type, with quite 
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large claws (though not extremely enlarged as in some sub
terranean rodents), the thumb very short but clawed; 
the fifth finger rather markedly shorter than the fourth, 
which is in turn shorter than the third and second. The 
middle finger probably dominant. Foot with five well 
developed toes, the outer pair noticeably shorter than the 
middle three; apparently six plantar pads; the hand appears 
to be somewhat larger than the foot. In one specimen the 
sole tends to be hairy, but.not so in another. Colour possibly 
variable, as the two skins seen differ from each other. The 
Baluchistan specimen is above very pale brown, with the 
head blackish, the lower parts grey, but not extremely 
different from the back. A skin from Afghanistan is much 
more light yellow brownish dorsally. 

External measurements.-
Head and Tail Hind- Ear 

body foot. 

Mach, 20 miles south-east of Quetta, 
Baluchistan 143 12 21 4 

Oranial characters.-Compared with a ·normal Microtine, 
the skull is changed beyond recognition as an adaptatioll 
towards fossorial life. The upper incisors are immensely 
powerful and proodont, and are thrown forward far beyond 
the level of the nasals, which are not large. The zygomata 
are very widely divergent. The frontals are moderately 
narrowed and behind them the parietal ridges fuse to form a 
long sagittal crest, which is not very strongly marked but 
which extends backward to join the lambdoid ridge; this is 
quite different from the normal Microtine, in which the 
ridges when they fuse do so in front over the interorbital 
region. There is no interparietal in this. species. The 
lambdoid ridge extends right across the back of the skull 
and is very strong. The occiput is powerful but not parti
cularly heightened. Co-related with the enlargement of the 
upper incisors, the diastema is unusually large, being about 
40% of the occipitonasal length. The palatal foramina are 
excessively reduced, less than one-tenth of the occipitonasal 
length and situated just in front of the toothrows and far 
behind the back of the incisors. The palate is well raised 
above the general level of the floor of the braincase. Poster
iorly it is specialized, essev.tially as in M iC1·otus, the spinous 
process a sloping septum between the posterolateral pits, the 
inner borders of these pits joining the septum. Pterygoid 
fossae very deep. Bullae rather flattened and long, widely 
separated behitld, closer to each other where they join the 
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hamular process in front. Zygoma very broad; jugal short. 
ened to a degree but wide and rather prominent. Infraorbital 
foramen rather round, large, and not as usual; there seems 
to be no separare portion for nerve transmission, and the 
zygomatic plate is relatively narrow beside it and slightly 
curved backward on the outside of the foramen, whereas 
generally in Murine rodents the zygomatic plate is straight 
or tllfO'vn forward in front, beside the infraorbital foramen. 
The mandible has a high recurved coronoid process, con
siderably higher than the reduced condylar process, beside 
which the root of the lower incisor appears as a conspicuous 
knob, nearly as high as the condylar; the angular portion is 
reduced and closely approximated to the bottom of the back 
of the incisor root. In this genus the squamosal crests are 
we~k, scarcely marked. 

Dental characters.-The upper incisors are white in colour, 
immensely proodont, and plain. The lower incisors are 
white, and as just indicated their roots extend to .the back of 
the lower ja,v and form a well marked knob outside the 
condylar process. The cheekteeth are rooted. There are 
no closed triangles in the upper molars; M. 1 has two folds 
on each side of it; M. 2 with two outer, one inner well marked 
folds; M. 3 small and reduced, considerably smaller than M. 2, 
with one main well marked fold each side, besides these a 
small posterointernal fold and a small anteroexternal fold 
can be traced. (I have seen no specimens for this species in 
which the teeth develop roots, but we have very few for this 
species in the British Museum. For other species, I have speci
mens with the prismatic pattern of the teeth obliterated owing 
to the teeth taking root and the pattern wearing out). First 
lower molar long, with four inner, three outer re-entrant 
folds, the triangles confluent, not closed off from each other; 
M. 2 has two folds each side; M. 3 is similar to M. 2, but 
smaller. In one specimen available for examination on the 
point, the lower incisor passes under the bases on M. 1 and 
M. 2 on the inside, but M. 3 is turned over so that the outside 
of its base or roots join the lower incisor. 

Cranial measurements.-

f4' 19.11.7.85 33·2 13·5 
Mach, Baluchistan 

= .9 
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3·2 or 3-5 
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Eo- ~ 

7-8 6-1 

Condylobasal approximately 33·8 mm. Zygomatic. width 26-3 nun. 

31 
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In these skulls, the bullae cannot be measured accurately. 
As will be seen, the palatal foramina vary markedly in length 
on different sides of the palate; the shorter side is less than 
one-tenth of the occipitonasallength. Other skulls available 
from Mghanistan. 

Dimensions of the species Ellobius fuscocapillus, in British 
Museum material.-The occipitonasal length varies between 
30·5 and 33-2 mm. The upper toothrow 7·5-7·8 mm. Head 
and body (2 skins) 118-143 mm. Tail 12-13 mm. Hind
foot 20-21 mm. 

Oontinued in Part 2 


