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Some years ago Dr. Wilhelm Michaelsen proposed to issue a 
taxonomic monograph on the earthworms somewhat along the lines of his 
volume on the Oligochaeta in Das Tierreich (volume X), but subse
quently decided on a joint production by several authors. Among the 
groups assigned to the writer of the present article was the family 
Moniligastridae. Although the original project was abandoned because of 
the financial depression, work on the Moniligastridae has been carried on 
as opportunity arose and circumstances permitted. The preliminary 
work on this revision was to have been completed by examination of such 
types as are in European Museums while on leave of absence in 1940. 
This plan had to be abandoned as a result of the war. Only one portion 
of the work, namely, that on the genus Moniligaster, has been advanced 
to a stage to warrant publication. As there is little possibility of the 
completion of the work on the remainder of the family for some years to 
come, the section on Moniligaster is being included in the series on Indian 
genera. 

All the specimens assigned to the genus, as well as those hitherto un
identified, ha ve been studied except the one from Tiger Shola 
(possibly in the Hamburg Museum), the one formerly in the Cambridge 
University Museum (present whereabouts unknown), the several speci
mens from Ponmudi and Bonaccord' in Travancore (if still in existence 
probably in the Hamburg Museum), and the type specimen of M. deskayesi 
(in the Paris Museum). As a rule inspection of types is necessary for 
a revision of the older species of earthworms, but as a result of Michael
sen's examination of the type and of Aiyer's work on the Travancore 
material further study of the type of M.deskayesi is probably unnecessary. 
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As previous work on Indian genera was based on limited material, 
several questions as to the taxonomic value of characteristics of cer
tain structures remain unanswered. Although three species, including 
two new, are know~ only from aclitcla.te ,material, it is probable that 
the structures of taxonomic importance are sufficiently developed in them 
to enable recogn~tion of specific characteristics. 

During the course of earlier work on species of the closely related 
genus, Dratvida, with a more extensive series of material it was 
found that the prostatic capsule has a characteristic shape which is not 
subject, as a rule, to appreciable intra-specific variation. Furthermore 
it was found that the relationship of the male deferent duct to the longitu
dinal musculature was also not subject to intra-specific variation. 
Assuming the characteristics of these two organs to be similarly valid 
as criteria of specific distinction in the genus M oniligaster, it has been 
possible to separate forms hitherto referred to two species into five 
species, and three new species have also been discovered. All the species, 
with one possible exception, are known only from very limited areas; 
the combined areas of all tbe species are also restricted. 

The author's thanks are extended to Dr. B. Prashad for the oppor
tunity of examining material in t~e Indian Museum, to Dr. F. H. Gravely 
for the opportunity of examining material in the Madra~ Museum, for 
information as to localities, and espeoially for arranging collections of 
earthworms to be made in several localities in South India, to Dr. Michael
sen for the loan of several specimens, to the Rev. Father Munch S. J. 
for collection of specimens in Shembaganur near Kodaikanal, and to 
Prof. K. S. P. Aiyer for information and for specimens which he himself 
had already recognized as belonging to an undescribed species. 

SYSTEMATICS. 

Genus Moniligaster Perrier. 

]872. Moniligaster, Perrier, N. Arch. Mus. Paris, VIII, p. 130. (Genotype M. 
deshayesi Perrier 1872.) 

1889. 1Jfoniligaster (part), Vaillant, Hist. Nat. Anftel. III, (1) p.179. (Including 
only the genotype.) 

1894. Moniligaster (part), Bourne, Quart. J. Mic. Sci. XXXVI, p. 359. (Includ-
ing only the genotype.) . 

1895. Moniligaster (part), Beddal'd, Monog. p. 196. (Including only the 
genotype.) 

1900. Moniligaster, Michaelsen, Das Tier. X, p. 112. 
1909. Moniligaster, Michaelsen, Mem. Ind. Mus. I, p. 150. 
1922. Moniligaster, Stephenson, Proc. Zool. Soc. London, 1922, p. 141. 
1923. Moniliyaster, Stephenson, Oligochaeta, in Faun. Brit. l",d., p. 121. 
1930. ltloniligaste1', Stephenson, The Oligochaeta, p. 814. 

Diagnosis.-. Bithecal, spermathecal pores transversely placed slits 
on 7/8 in region of cd. Male pores transversely placed slits on 10/11 in 
be. Felnale pores minute, on 11/12 in or close to abo Clitellum extends 
over x-xiii at least. N ephropores begin on iii, usually dislocated dorsally 
on vii,. viii and xii!, from xiii posteriorly in part and irregularly dislocated 

... 1 Fur~~:r inform~tion is needed with regard to dors!ll dislocation of pores on vii, 
VUl a!ld ,XI,I In gra~ely~. For the present, type~ of gravelll1 are regarded as slightly aber
rant llldlviduals wIth ~espec~ to a tende~cy which seem~ to be fairly uniform throughout 
the genus, the aberratIon bemg a retentIon of or reversIOn to an ancestral condition. 
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dorsally or ventrally to ab, functional pores present on x. Body-wall 
thickened laterally. Pigmentation blue. Gizzards four to six, .in 
successive segments in region of xiii-xxiii. Intestine begins in region of 
xxv-xxxii. Last hearts in ix. Testis sacs in 9/10. Vas deferens long 
and looped, an ental portion slender. Prostatic duct 2-4 mm. long 
and more or less bulbous ectally. Segment xi reduced to a horseshoe
shaped ovarian chamber. One (?) or two atrial glands associated with 
each spermatheca, each gland branched in a more or less regularly dicho- . 
tomous fashion, the branches and termina.l tubules closely compacted 
into an ellipsoidal to disc-shaped body with mamillated surface. 

Distribution.-Western portion of southernmost part or Indian 
Peninsula; Tra vancore and Cochin, British Indian area of Courtallam in 
Tinnevelly District, Palni and Nilgiri Hills, and Tirumalai Hills (Chittoor 
district, Madras Presidency). The significance of the single record 
from the Tirumalai Hills is unknown. Even if the Tirumalais represent 
its northern limit the M oniligaster area is small, the north -south 
extent being less than that of the HtJplochaetella area. 

Rernarlos.-Several characteristics that could have been included in 
the generic definition as applicable to all known species of the genus 
have been omitted as there is evidenee to indicate tha,t these apply 
equally to all other Moniligastrid general. Among these are the follo"r
ing: prostomium prolobus and attached to the roof of the buccal cavity 
at or behind the region of 1/2 ; setae lU1I1bricine and paired; dorsal pores 
lacking; clitellum annular, male and female pores included; reproduc
tive apertures on or close to inter-segmental furrows, spermathecal and 
male pores anterior to femaJe pores in the order named; gizzards oeso
phageal but posterior to the ovarian segment, closely crowded, low but 
lamelliform ridges in a post-grzzard portion of the oesophagus, possibly 
containing tissues with the function of a calciferous gland, paired entero
segmental organs on an anterior portion of the post-gizzard section of 
the gut, absence of a typhlosole; location of the last pair of hearts in 
the segment next but one in front of the ovarian chamber (or ovarian 
segment if not reduced to a chamber), the single dorsal blood vessel, 
lateral hearts, paired extra-oesophageal vessels lateral to the hearts 
and opening posteriorly into a sub-neural trunk; mega-nephric excre
tory organs with very smaH pre-septal funnels; testes in paired, dorsal 
sacs suspended in an inter-segmental septum (or in two successive septa 
as in Desmogaster), much elongated male deferent ducts opening through 
capsular prostates to exterior on or close to inter-segmental furrow 
behind that corresponding to septum bearing testis sacs, presence of 
paired longitudinally placed ovisacs which are outgrow.ths dorsal to the 
posterior waH of the ovarian segment or chamber, spermathecal ducts 
slender and coiled, spermathecal ampullae attached dorsally to the 
posterior face of a septum (or septa). 

Pigment when present in species of Moniligaster is always blue, 
located in the circular muscle layer. This pigment can be completely 

---------------------
1 As has already been pointed out elsewhere the Syngenodrilinae must be excluded 

from the fa.mily Moniligastrirlae. A discussion of the problem of Syngenodrilin relation
ships so far as the Moniligastridae are concerned has been prepared a.nd will be published 
later. 
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bleached out by preservation in alcohol. It is therefore quite possible 
t,hat in those forms in ,vhich the colour is unknown, blue pigment may 
also have been 'present. Clitellar co1ouration seenlS to be oharacteristic
ally red or light yellowish in each species but further information is 
needed as to the appearance in life and post-n1ortem changes that lnay 
occur in alcohol or formalin. 

Relative widths of the major inter-setal intervals have been regarded 
in the past as of systematic importance. So far as can be determined 
from the rather limited material ava.ilable, variation in widths of these 
intervals relative to each other is so great as to prevent its use in taxo
nomic work on species of Moniligaster at least. 

A glance at the specific diagnoses will be sufficient to indicate the 
necessity, at least for the present, of dissection of worms in determination 
of specific identity. 

In 37 specimens in which the location of gizzards was recorded, there 
are four to six gizzards as follows: four gizzards 21 specimens, five' 
gizzards 12 specimens, six gizzards 4 specimens. Segmental locations of 
gizzards will probably prove to be of little, if any, taxonomic value in 
this genus at least, as a result of intra-specific variation. 

In the Moniligastridae, gizzards have hitherto been regarded as 
intestinal, but this is incorreot. The cutioular lining of the oesophagus 
is continued through the gizzards into a post-gizzard portion of the gut 
whioh has closely crowded, low, lamelliform ridges as in the calciferous 
portion of the oesophagus in species of Pheretima, and which opens 
into the intestine proper through a valve as ill the Megascolecidae and 
other earthworms. Unfortunately in many of the specimens examined 
the valve is distended by the soil on which the worm feeds while the 
intestine itself may be deeply contracted or constricted so as to have 
somewhat the appearance of a valve or even of a pre-valvular portion 
of the oesophagus. In these circumstances recognition of boundaries, 
especially in those individuals in ,vhich the gut is macerated, is difficult 
if not impossible. The segment of intestinal origin appears at present 
to be characteristic but nluch more information with regard to this 
matter is needed. 

All speoies of Moniligaster, and probably other Moniligastrid genem 
as well, are characterised by the presence of a pair of longitudinal blood 
vessels which run on or olose to the ventral parietes from the anterior 
most portion of the body to a region behind the ovarian chamber where 
they gradually decrease in size and disappear from sight, with asymme
trical connectives in the region of the ovarian segment to the sub-neural 
trunk. Judging from the appearance in some specimens, it might be 
more accurate to describe this system as composed of a longitudinal 
vessel on each side which opens into the sub-neural trunk, a short 
posterior parietal vessel opening into the anterior trunk as it turns 
mesially to join the sub-neural. Although opening into the sub-neural 
trunk much as in Plteretirna and certain other genera, the trunks in 
Moniligastrids are not, except perhaps in the pharyngeal region, in 
contact with or even close to the oesophagus, and furthermore are lateral 
to the hearts. These trunks have been referred to as extra
oesophageals which may perhaps be unfortunate in view of the lack 
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of information regarding the origin or function of these trunks as in 
the extra-oesophageals of Megascolecid or Lumbricid worms. In view 
of this past usage, and to avoid invention of an inapt term for the 
Moniligastrid trunks the use of " extra-oesophageal" will be retained 
until such time as studies of the method of development or of the 
function in circulation of the blood have indicated the nature of 
these vessels. 

For specific identification in this genus not only is a dissection neces
sary but the external glandular layer must be carefully removed from the 
prostatic capsule as the conformation of the capsule appears at present 
to be the only important criterion of specific identity, and character
istic shapes may be concealed from vie\v by the outer glandular layer. 
Condition of the capsule appears to be variable. In some worms the 
capsule is definitely muscular while in other individuals of the same 
species the capsule is composed of brittle, almost transparent material. 
Possibly we have here to do with a cyclic sexual change in structure. 
Of less importance but still essential, especially in the case of new species, 
is a determination of the relationship of the male deferent duct to the 
longitudinal muscular layer (i.e., whether or not the vas passes under
neath the longitudiual muscle in x prior to its junction with the prostate) 

In a thin-walled chamber within an ectal portion of the prostatic 
duct there may be a copulatory structure in then ature" of a penis. In 
one species this appears to be a definite organ (not temporary as when 
formed by eversion of an ectal portion of the duct or of an invagina
tion), protrusible to the exterior and with a thick muscular wall. In 
another species only a low annulus was found. In other species an ectal 
chamber is apparently not marked off, and there is no definite penis 
though an ectal portion of the duct may be everted to function as a 
temporary penis. In view of the possibility of these structures being of 
some taxonomic importance, studies of the male genital terminalia are 
desirable. 

As a result of immaturity of types and la.ck of sufficient material it 
has not been possible to determine ,vhether a species has only one atrial 
gland, or if the two distinct glands of the juvenile stage are merely en
closed in a common sheath. Even if this distinction does not appear 
to be of very great importance further information should be accumulated, 
especially in view'o.£ the limited number of criteria now available for 
specific iden tification. 

The only difference bet\veen Moniligaster and Drawida is the presence 
in the former of branched glands on the spermathecal atria. In view 
of the close relationship indicated by this similarity Michaelsen (1908, 
p. 137) suggested that" It might even be justifiable to unite these two 
genera, to include the geILus Drawida without restriction in a genus 
Moniligaster sensu lato, or to regard Moniligaster sensu stricto and Draw'ida 
as sub-genera of a genus Moniligaster sensu lato" In the absence of 
evidence to indicate a diphyletic or polyphyletic origin of the Moniligas
ter group, generic status may as well be retained for the present, if only 
for reasons of convenience. (Vide Stephenson 1930 pp. 908, 909). 

Attention has already been directed in previous articles to the necessity 
for caution in the identification of immature individuals of D1·a'wida, 
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and such caution is even more necessary in the identification of M-onili
gastrids from the Moniligaster area where worms still generically ~
recognizable (unless sectioned, and possibly, even then indeterminable) 
may reach a fairly large size. In this connection the question may be 
raised if some of Bourne's species of doubtful status have not been 
mistakenly transferred to Drawida. 

According to Michaelsen (1908, p. 137), Moniligaster has been derived 
from Dra'wida by the development on each lobe of a bifid spermathecal 
atrium simiI~r to that found in certain South Indian species such as D. 
ghatensis Michaelsen, 1910 or D. robusta (Bourne, 1886), of a characteristic 
branched gland. At present this does not seem to be impossible, and 
it may be noted that at least the two species just mentioned have 
flIDctional nephridia in x as determined by the presence of open nephro
poresl . Stephenson (1922, p. 141) disagreed with Michaelsen's deriva
tion and preferred " to read the series if indeed it is a series in the reverse 
direction", deriving Drawida from M oniligaster by reduction in size and 
eventual disappearance of the glands and atrium. In this connection 
it may be noted that those species of D1"awida with a bilobed spermathecal 
atrium in shape much like that of the common atrial duct and indivi
dual gland ducts of Moniligaster were not regarded by Stephenson. as 
primitive. On the contrary those species of Drawida which he considered 
to be the most primitive have a simple (i.e., not bifid) spermathecal 
atrium. The zoogeographical distribution of the Mowligastrids as 
known to-day certainly seems to be more in accord with Michaelsen's 
than with Stephenson's derivation. 

Key to species of Moniligaster. 

1. ct. Vas deferens penetrates into longitudinal muscle layer 
prior to junction with prostate • . 2. 

b. Vas deferens passes directly into prostate without 
penetrating into longitudinal muscle layer •. 4. 

2. u. Outer (coelomic) glandular layer covers prostatic 
capsule; capsule not flattened latero-mesially 

b. Outer glandular layer not covering prostatic capsule, 
and lacking mesially and laterally; ca.psule flat
tened latero-mesially 

3. a. Prostatic capsule spheroidal 
b. Prostatic capsule ovoidal to anvil-shaped 

4. a·. Sp{;rmathecal atria confined to vii 
b. Spermathecal atria in vii and viii 

3. 

AI. slephe-nsoni. 
M. aiyeri. 
.M. hot·sti. 
5. 
6. 

5. a. Leaflets present on va.s deferens, thickened portion of 
vas short . . M. desltayesi. 

b. I~ca.flets la~king, thickened portion of vas long M. yravelyi. 
6. a. Prostate and duct bound to parietes in a C-shaped 

figure, capsule o"oidal • • . . M. rnirhaelseni. 
b. Prostate and duct not so bound to parietes, capsule 

not oyoidal . . • • • • 7. 
7. u. Prostat.ic ca.psule reniform, not nodulated M. perrieri. 

b • . ~ro~tat~c capsule shortly tubular and U-shaped, 
WIth Irregularly place.d nodulations • • • • M. beddardi. 

1 In numerous species of Drawirla nophroporcs are closed with sexual maturity, if not 
before, and the nephridia become reduced in size, or disappear. 
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Moniligaster aiyeri, sp. nov. 

Material examinea.-From Prof. K. S. P. Aiyer: 1 clitellate specimen labelled, 
"Moniligaster species, to be described. Muthukkuzhi, Travancore, 
4,000 ft.", and 3 dissected anterior fragments of aclitellate specimens 
presumably from the same locality. 

External characteristics.-Length 456 mm. Diameter 13 mm. Num
ber of segments, ca. 310. Pigmentation unrecognizable (alcoholic pre
servation). The body wall is slightly thickened laterally. In sections 
the thickening is recognizable only in the circular muscle layer, the 
thickened region extending from slightly below c well into dd, the dis
tance from d definitely greater than be. The body is shortly elliptical 
in cross section behind the clitellar region. The prostomium is prolo
bouse 

Setae are small but black and readily recognizable, closely paired, 
the lateral couples slightly more so than the ventral; on xix-xx, aa and 
be about equal (2) or aa slightly smaller than be (2). On the type only 
a and b of the right side are visible on ii, while the lateral couple is un
recognizable or lacking on the left side of iii. 

Nephropores begin on iii and from xiii posteriorly may be dislocated 
dorsally or ventrally to ab but quite irregularly as follows: dorsally, 
vii, viii, xii, xiii-xiv-right, xv, xvii-left, xix-left, xxi-right, xxiii-xxiv
left, xxvii, Xxix-right, xxxii-right, xxxiv-right, xxxv-left, xxxvi-left, 
ventrally, xiii-left, xiv-left, xvi-right, xviii-left, xxii-left, xxiv-right, 
xxv, xxvi-right, xxx-right, xxxi-right, xxxii-left (type); dorsally, vii, 
viii, xii, xviii-left, xix-right, xxiii-right, xxvi-left, xxix, xxx-right, xxxii
left, xxxiii-left, xlii, xliii-right, ·xliv-right, xlvi-left, ventrally, xiii-right, 
xxi, xxiv-left, xxvii-left, xxx-left, xxxi-right, xxxiv-right, xxxvii-left, 
xl-right, xlvi-right; dorsally, vii, viii, xii, xiii-right, xv-xvi-left, xvii, 
xix-right, xx-left, xxiii-right, xxvi-right, ventrally, xiv-left, xvi-right, 
xxii-xxiv-left; dorsally, vii, viii, xii, xiv-left, xix-right, xxii-left, xxiii, 
right, xxxiii-left, xxxv-xxxvi-right, xxxvii-xxxix-left, xli-right, xliv 
ventrally, xiv-right, xviii, xix-left, xxiv-left, xxv-right, xxxii-left, xxxiii,,: 
right, xxxiv-left, xxxix-right, xlv-right. Nephropores of x are func
tional. 

The clitellum is annular, extending across x-xiii and slightly on to 
xiv, clitellar colouration light yellow. The epidermis of x-xiii is mar .. 
kedly thickened, of xiv and probably also of ix slightly thickened. 

Spermathecal pores are transversely placed slits on 7/8 in the region 
of cd, the margins of the apertures tumescent and slightly wrinkled. 
Removal of the atrial duct from the parietes leaves an aperture in the 
epidermis about as large as .that left by removal of the prostatic duct 
in the same w~y. 

Male pores are transversely placed elliptical apertures on 10/11 with 
median margins slightly nearer to b than the lateral margins are to c. 
Through each aperture of the type there is protuberant to the exterior 
an antero-posteriorly flattened, soft, penis-like structure with a trans
versely slit .. like aperture on the ventral face. Removal of the prostatic 
duct from the parietes leaves an elliptical opening in the epidermis 
about two mm. wide. In the paratypes the protuberance may be lack
ing and when present is variable as to shape and location of the pore. 
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Female pores are minute, on 11/12, on b. 
No genital markings. 

[VOL. XLII, 

Internal anatomy.-None of the septa is thickly muscular, 6/7-8/9 
strengthened but transparent or translucent. 

Gizza.rds are in xvi-xxi (type), xvii-xx (1), xvii-xxi with some special 
muscularity in xvi and xxii (l),.xviii-xxiii (1). The post-gizzard portion 
of the oesophagus extends through nine or ten segments, the (calci
ferous 1) ridges longitudinal, regularly zig-zagged. A definite valve is 
present. Intestine begins in xxxi (1) or xxxii (1). Entero-segmental 
organs are quite large in xxiv-xxx (type) but gradually decrease in 
size from xxx posteriorly . No typhlosole. 

The vascular system is much like that of M. deslu-.tyesi except that the 
anterior commissures arise from the extra-oesophageals just behind 8/9 
and passing through 8/9 open into the hearts of ix just lateral to the 
median plane. The hearts of viii unite just above th~ dorsal level of 
the gut and from the median region a single, short vessel passes up to 
open through the ventral face into the dorsal trunk (relationships of 
hearts of viii and anterior commissures in this species the same as of 
the hearts of ix and the posterior commissures of M. deshayesi). The sub· 
neural passes forwards to a point just in front of the subpharyngea.l 
ganglia. Nephridia are present in x. 

One or both testis sacs dislocated posteriorly under the ovarian 
chamber. Septum 9/10 is attached to the equator of the testis sac 
but no constriction is recognizable. The ·entalmost portion of the vas, 
about 5 mm. long is rather thick, the next 100 mm. relatively slender 
and just underneath the testis sac in a, cluster of hair-pin loops part of 
which may be in x. The next portion of the vas is much thicker, 1210 
mm. long, looped, the cluster of loops entirely in ix and larger than the 
testis sac. Emerging from this cluster the vas passes (twice 1) around 
the heart of ix, through 9/10 and into the longitudinal musculature, 
passing laterally under a wide but thin band of muscle (4.specimens), 
emerging again into the coelomic cavity and passing straight upwards 
into the prostate through a vertical cleft in the glandular layer on the 
anterior face. The prostates are mushroom-shaped, the diameter of 
the spheroidal head slightly less than, or about as great as, the length 
of the duct. The approximately spheroidal capsule is muscular, thick, 
opaque and lined internally with a white material which is raised into 
irregular ridges which considerably reduce the size of the lumen. The 
duct is 3-4 mm. long, with thick neck and slightly bulbous ectal 
portion concealed from view by strong muscle bands, the wall thickly 
muscular, the lumen slit-like in cross section. and usually nearer the 
median side. On the ,vall of the passage are several vertical ridges of 
which two are especially large and close together. The wall of the ectal 
chamber is thin, in the paratypes the lumen is practically filled by a 
short, thick penis which is circular in cross section and with a wall 
mainly of circular muscle. 

The spermathecal duct is 20 mm. long and apparently passes into 
the base of the posterior atrial gland, but after removal of connective 
tissue the duct can be traced 011 to the median face of the common duct. 
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Two atrial glands with the usual mammillate surface, one on each side 
in vii, and the other in viii, the posterior about 9 mm. long, and the 
anterior about 7 mm. long. Ectally the two glands appear to 
be united but can be separated after removal of the investing tissues. 
The common duct of the atrial glands is thick (2-21 mm. antero-poste
riorly, flattened latero-mesially), short (height from parietes I-I! mm.), 
the ental bifurcations (individual ducts of the glands) very short and 
only recognizable after removal of basal portions of the glands (vide 
fig. 1, which shows a similar type of duct). Within the atrial duct 
and attached broadly by a dorsal base is a rather conical, soft and 
wrinkled structure the ventral tip of which is barely visible through 
the spermathecal pore after separation of the margins. On the conical 
protuberance there are several vertical fissures one of which is deeper 
than the others and contains at its upper end, near the bifurcation of 
the duct, a minute pore which may be the opening of the spermathecal 
duct. The lumen of the atrial duct is large, its waH with several, low, 
vertical ridges. 

Segment xi is closed off to form a horse-shoe-shaped ovarian chamber. 
Ovisacs extends into xvi or xvii, and have a thick wall. The lumen 
is filled with a yellowish coagulum in which no ova are recognizable. 
A few free ~va are present in the ovarian chamber. The type has cer
tainly not reached the climax of sexual development, and is probably 
post-sexual. 

Rentarks.-It was impossible to determine the segmental location 
of the atrial glands in the dissected paratypes, but Prof. Aiyer was 
kind enough to write that he had noted from one of his dissections that 
both glands were in vii on the right side while on the left side the glands 
"rere separated from each other by 7/8. The little evidence available 
indicates that the glands are usually separated by 7/8. 

Brown discs are present in coelomic cavities of anterior segments 
in two specimens. 

]JI. aiyeri belongs to a hitherto unrecognized group of species in 
which the vas deferens, prior to junction with the prostate, penetrates 
into the longitudinal muscle layer, and is distinguished from other 
species in that group by the characteristic prostates. 

Diagnosis.-Male pores with centres nearer b. Pigmentation? 
Clitellum light yellowish. Length 456 mm. Diameter 13 mm. 

Gizzards in xvi-xxiii. Intestine begins in xxxi (± 1 1). One or 
both testis sacs dislocated posteriorly under ova.rian chamber . Vas 
deferens very long (1,300 mm.), loops of slender portion in ix and x, thick
ened portion in a cluster of loops in ix wpich is larger than the testis 
sac, passing laterally in x underneath a band of longitudinal musculature 
and then emerging to pass into the anterior face of prostate. Prostates 
mushroomooshaped, thickness of head and length of duct about equal. 
length of gland and duct 6-8 mm., capsule spheroidal. Atrial glands 
usually in vii and viii, common atrial duct thick and short. 

Distribut'l:on.-Known only from the type locality, Muthukkuzhi, 
Tra vallcore, at 4,000 feet. 
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Moniligaster beddardi, sp. nov. 

1924. },{oniligaster perrier'i (part), Stephenson, Bee. Ind. Mus. XXVI, p. 322 •. 
(Excluding all except specimens from Kodaikanal referred to below.) 

j;Iaterial examined.-From the Indian Museum: 4 small juveniles, 1 aclitellate 
and 4 clitellate (1 dissected) specimens labelled, "Moniligaster perrieri 
Michaelsen. Kodaikanal, 6,900·7,200 ft. Palni Hills, S. India. Aug. 
1922. Dr. S. W. Kemp. W 707/1." From the Rev. Father Munch 
S. J.: 1 aclitellate anterior fragment labelled, "Shembaganur, Madura 
district. 25th September 1936." 

External characteristics.--I..4ength 320-347 mm. Diameter 14-16 mm. 
The aclitellate Kodaikanal specimen is 270 mm. long and 9 mm. thick, 
the diameter of the Shembaganur fragment 11 mm. Pigmentation 
blue, dense, restricted to the dorsum except anterior to the clitellum 
and on one specimen at the hind end, the pigmented portion rather 
sharply demarcated with boundary close to region of cd. The pigment 
of the circular muscle layer is unrecognizable in sections through the 
ventrum. The body wall is thickened laterally beginning some distance 
behind the clitellum though this thickening is not always recognizable. 
In one specimen the body \vall in dd is thicker than in cc. In 3n anterior 
region extending to some distance behind the clitellum the body is 
almost circular to shortly elliptical in cross section. Posteriorly the 
body is markedly flattened dorso-ventrally and elongately elliptical in 
cross section. The prostomium is of the usual Monjligastrid prolobous 
type. 

Setae are small, closely paired, deeply retracted in the anterior 
portion of the body ,vhen they are invisible or only occasionally re
cognizable. Behind the clitellum the relative widths of the major 
inter-setal intervals are variable; on the Kodaikanal aclitellate speci
men bc is one half mm. wider than aa while on the Shembaganur frag
ment aa is one half to one mm. wider than bc. 

Nephropores begin on iii and are functional on x, on vii, viii and 
xii usually dislocated dorsally, behind xii irregularly dislocated dorsally 
or ventrally to abe On one clitellate specimen the pores of vii are dis
located only slightly or not at all, the left pore of vii of another spe
cimen in cd. On the Shembaganur fragment dislocations are as follows: 
dorsal, vii, viii, xii, xx, xxii, lxix on the right side, vii, viii, xii, xviii, 
xxvi, xxvii, xxix, xxxv, xli on the left side; to ab, xxxv, xl, xlv, lxii, 
lxx, lxxix, lxxxvi, xciii, xciv, cviii on the right side, xJcii, xxx, xxxiv, 
xxxvi, xxxix, xliv, xlv, lx-lxv, lxxiii, lxxv, lxxxiv-lxxxvi, lxxxix, xc, 
xcvii, ci, cv, cxi, on the left side. 

The clitellum is on x-xiii, annular, and of a creamy yellow colour. 
Blue pigment is present in the circular muscle layer of the clitellar 
segments, at least dorsally, but is unrecognizable externally because 
of the thickness of the clitellar epidermis .. 

Spermathecal pores are transversely placed slits on 7/8, in the region 
of cd, about as large as the male pores. 

Male pores are transversely placed slits on 10/11, in the median 
half of be, or perhaps reaching slightly lateral to mid bc on some of the 
I{odaikanal specimens. 

Female pores were not actually seen but are probably on 11/12, in 
or close to abe 
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Internal anatomy.-Septa 5/6-8/9 are strengthened with muscular 
fibres but arc translucent; a variable number of post-gizzard septa 
muscular. 

The inner wall of the oesophagus in the region of vi-xii is provided 
with irregular, low and rounded, longitudinal ridges. The gizzards 
are in xv-xix, xvi-xx, xvii-xxi, xviii-xxi, xviii-xxii, or in xix-xxii. The 
inner wall of the oesophagus in most of the post-gizzard :eortion, except 
at the mid-ventral and mid-dorsal lines is provided with rather irregular, 
low, lamelliform, vertical, white ridges. The intestine begins in xxxi 
(specimen with gizzards in xvii-xxi). No typhlosole (2 specimens). 
Contents of the gut are black. Entero-segmental organs are present as 
usual. 

Hearts are present in vi-ix and are median to the extra-oesophageal 
trunks. Paired commissures from the extra-oesophageals are present 
on the posterior faces of 8/9 and 9/10. The sub-neural is recognizable 
anteriorly to a point· slightly in front of .the sub-pharyngeal gaIlglia. 
Nephridia are present in x. 

The testis sacs at first appear to be entirely in x but an anterior 
portion of each sac is contained ,vithin a posteriorly directed pocket 
of 9/10, the sacs unconstricted by the septum. The vas deferens is 
looped in a hair-pin fashion, some of the loops 3 mm. long, the loops 
in the pocket of 9/10 and on the anterior face of the septum forming 
a cluster that may be as large as or even larger than the testis sac, the 
heart of ix passing through the ventral portion of the cluster. An 
ental portion 46 mm. long is slender, followed by a slightly thicker re
gion 16 mm. long, the widened portion 490 mm. long (measurements 
without stretching or straightening out some of the kinks at apices 
of the loops). Emerging into x the vas is close to but not in contact 
with the ventral parietes to which it is connected by transparent tissue, 
sinuous but not looped, then passing str&ight upwards to the ventrally 
directed anterior end of the prostate. In two specimens a fairly wide 
strand with strong muscular appearance passes across the ventral por-

vd. 
TEltT-FIG. 1. ~~ree hand sketch of prostatic capsule of lUoniliga~ter beddard,: a£l,el' 

removal of external glandular layer. Nodulatiolls on external surfaco not shown. 
vd., vas deferens. 

tion of the vas in x so that the vas appears at first glance to be within 
the parietes, but . the strand appears ,to ·be diagonal and the vas is not 
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actually in contact with the ventral parietes. The prostate at first 
appears to be latero-mesially flattened and of a reniform type like that 
of M. perrie·ri, but removal of the external glandular layer diRcloses a quite 
different and characteristic shape. The capsule (text-fig. 1) is short 
U -shaped, the ventrally directed limbs almost in contact, the duct 
passing into the ventral end of the posterior limb, the vas into the ante
rior limb. The U-shape is not regular as the result of development of 
slight bulges or lobes (nodulatioDs) which are most obvious on the cap
sules of the previously dissected specimen. If straightened out the 
capsule would be a somewhat irregular tube probably 5 mm. or slightly 
less in length. The capsule is muscular and lined internally with a 
layer of soft white material raised into several fairly high ridges. The 
coelomic portion of the duct is probably about 2 mm. long but is 
bound to the parietes by diagonal muscle strands, and is far from being 
as conspicuously protuberant into the cavity as in M. perrieri. The duct 
is bulbous ectally but the ne~k region is thicker than in M. perrieri and 
about as thick as the posterior limb of the prostatic capsule excluding 
the external glandular layer. In the neck the lumen is small, widened 
ectally and irregular as a result of the presence of longitudinal ridges. 
Within the parietes the lumen is of about the same width as the male 
aperture but is abruptly widened just above the level of the ventral 
parietes. This chamber is shut off from the wide IUInen of the ental 
part of the bulb by a horizontal partition. At the centre of the ventral 
face of the partition is a small aperture into the more ental chamber 
of the bulb and around this aperture is a ring of tissue which in the 
previously dissected specimen is so high as to form a definite, rather 
short, conical, thick penis. 

The spermathecal duct is 22 mm. long. The atrial glands are in vii 
and viii (each specimen), each gland a rather flattened disc of elliptical 
outline, about 6 mm. long, bound down around and concealing from 
view its own duct. The coelomic portion of the common atrial duct 
is fairly stout, thickened entally, the inner lining ridged, a circular ridge 
around a tiny tubercle which bears the aperture of the spernlathecal 
duct. 

Segment xi is reduced to a horse-shoe-shaped ovarian chamber. 
?vi~~cs m~r extend as far back as xvii but are usually turned upwards 
In xu or XIll. 

Renl.arks.-None of the clitellate worms is sexual, free ova lacking 
in the ovarian chamber and ovisacs, though ovaries may be large. Ovi
sacs may be yellowi~h or reddish but appear to be contracted, the lumen 
of the sac filled with a felted mass of white fibres in the interstices of 
,vhich there may be particles of yellowish debris but no free ova (a few 
free ova in sacs of previously dissected specimen 1). The female funnel 
is represented by a marked thickening of the posterior wall of the ovarian 
chamber in the form of a vertical~y placed disc about 5 rom. high 
with irregular, low but thick, rounded ridges. Ventrally the median 
margin of the disc is folded over laterally so that only a small ventral 
portion of the disc is really funnel-like. 

In one of the smaller juveniles the spermathecal atria and prostates 
are just barely protuberant into the coelomic cavities above the parietal 
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level. The vas deferens does not pass into the parietes. Gizzards 
are in xiii-xvii. Identification of immature juveniles is at present 
impossible. 

One of t.he clitellate worms is an anterior fragment. A small terminal 
portion of each of the other clitellate specimens is linpigmented, almost 
triangular in outline dorsally and ventrally, with anus at the pointed 
tip, and is of about ten segments. These short portions appear to be 
regenerates. 

The dissection was completed in the specimen opened by Stephenson. 
The aclitellate and clitellate specimens were opened, and one prostatic 
capsule of each examined. 

M. beddardi is distinguished from M. perrieri by the characteristic U
shaped and lobed prostatic capsule, the larger size, and possibly also 
by the restriction of pigmentation to the dorsum, and from M. miohaelseni 
sp. nov. by the shape and lobing of the prostatic capsule, vertical erection 
of prostate into the coelomic cavity (not bound to parietes) and possibly 
also by the absence of red colour in the clitellum. (As all types of 
M. beddardi, M. miohaelseni, and of M. alyeri have been preserved for 
some time in alcohol the differences in clitellar colouration appear to 
be characteristic.) 

Diagnosis.-Male pores in median half (1) of boo Pigmentat. 'n res
tricted to dorsum. Clitellum light yellowish. Length 320-34'; mm. 
Diameter 14·16 mm. 

Gizzards in xv-xxii. Intestine begins in xxxi (± ~). Vas deferens 
long (550 mm.), loops of slender portion in a posteriorly directed pocket 
of 9/10, loops of thickened portion in a vertical cluster in the pocket 
and on anterior face of 9/10, passing directly into the anterior end of 
the prostate. Prostatic capsule tubular, ca. 5 mm. long, about as thick 
as neck of duct, bent into a short U-shaped, vertically placed figure 
with ends of limbs ventrally; surface with several low, rounded nodula
tions ; duct bound to parietes. Atrial glands in vii and viii, common 
atrial duct rather stout and thickened entally. 

Distribution.-Kodaikanal and Shembaganur, Palni Hills at eleva
tions of 6,500 to 7,200 feet. (Shembaganur is said to be 500 feet below 
Kodaikanal. ) 

Moniligaster deshayesi Perrier. 
1872. M oniligaster deshayesi Perrier, N. A'relt. MUll. Parill VIII, p. 130. (Type 

locality unknown. Originally supposed to have been in Ceylon. 
Type in the Paris Museum.) 

1889. Moniligaster Deshayesi, Vaillant, Hist. Nat. Annel. III, (1), p. 180. 
1894. Moniligaster deskayesi, Bourne, Quart. Jour. Mic. Sci. XXXVI, p. 373. 

(Diagnosis. ) 
1895. Moniligaster deshayesi, Beddard, Monog. p. 199. 
1897. Moniligaster deshayesi, Michaelsen, Mitt. Mus. Hamburg XIV, pp. 6 

and II. 
1900. Moniligaster deshayesi, Michaelsen, Das Tier. X, p. 112. 
1903. Moniligaster Deshayesi, Michaelsen, Die Geogr. Verbr. Oligo p. 65. 
1909. Moniligaster deshayesi, Michaelsen, Mem. Ind. Mus. I, pp. 107, 136 

and 149. (After examination of type.) 
1910. Moniligaster De8hayesi, Michaelsen, Abh. Nat. Ver. Hamburg XIX, (5), 

pp. 9 and 54. 
1911. Moniligaster deshayesi, Cognetti, Ann. Mag. Nat. HiBt. (8) VII, p. 494. 
1913. Moniligaster deshayesi var. minor, Michaelsen, Mitt. Mus. Ham"IJurU 

XXX, p. 78. (Type locality Chimungi, Travancore. Types in the 
Hamburg Museum.) 
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1923 . .Jlfoniligaster·de.shayesi (pa.rt), Stephenson, Oligoohaeta in Faun. Brit. Ind., 
p. 121. (Excluding M. deshaYe8i Stephenson 1915.) 

1926. Moniligaster deshayesi, Stephenson, Reo. Ind. lrfus. XXVIII, p. 250. 
1929. Moniligaster deshayesi + D. travancorensis (pa.rt, 2 specimens from Ten .. 

"malai), Aiyer, Ree. Jnd. MltS. XXXI, pp. 44 and 49 . 
. M aleria.l examined.-From Prof. IC S. P. Aiyer ; 4 aclitellate specimens labelled, 

"Moniligaster deshayesi. Tenmalai. Aug. 1936.", and two juveniles 
(undissected) labelled, "D. travanr.orensis Mich. Tenmalai. 11th Septem
ber 1926". From the Mad-ras Museum: l' aclitellate,dissected specimen 
labelled, "Moniligaster de8hayesi E. Perrier. Nedumangad,· Travan
core". From the Hamburg Museum: 1 clitellate specimen labelled, 
"Moniligaster deshayesi Perro Travancore. Pittny." (this specimen is 
probably from Anachardie, vide Michaelsen 1910, p. 54), and 1 clitellatc 
specimen labelled, " Moniligaster deshayesi Perro l'ar. minor Mich. Travan· 
core, Chimungi. Shunkara Narayana leg ". From the Indian Museum: 
1 aclitellate and 1 clitellate, dissected specimens labelled, "M oniliga~ter 
deshayesi, E. Perro Anachardie, Travancore. R. S. N. Pillay. ~EV. 
4147/7 ", 1 juvenile anterior fragment labelled, "Moniligaster deshqllesl, 
E. Perro On the way to Shenbagadevi Falls, Courtallam. H. S. R.. 24th 
October 1924, W 3199/1 ". 

External characteristics.-Blue pigmentation is recognizable in small 
regions in spite of the alcoholic preservation. The prostomium is pro
lobous (4). Lateral thickenings of the body wall are practically un
recognizable externally and in sections, but the musculature of the 
ventral portion of the body appears to be thicker than the dorsal por
tion (clearly visible on Tenmalai juveniles). Behind the clitellar region 
the cross section of the body is short elliptical. Nephropores begin on 
iii and are functional on x, from xiii posteriorly dislocated dorsally or 
ventrally to ab but quite irregularly as follows: dorsally, vii, viii, xii, 
xv-right, xix-left, xx-right, ventrally, xvi-right, xviii-right, xix-right, 
xxi-right, xxii-xxv-Ieft, xxx-right, xxv-right, xxxix-left; dorsally, vii, 
viii, xii, xiii-left, xiv-right, xv, xviii, xix-right, xxv-left, xliii-left, xlv
left, ventrally, xiii-right, xiv-left, xvii-left, xix-left, xx-left, xxii-left, 
xxvi-right, xxx-left, xxxi-right, xxxiv, xxxv-left; dorsally, vii, viii, 
xii-left, xxi-right, xxv-right, xxvii-right, xxviii-right, ventrally, xiii, 
xiv-left, xxxi-left, xxxii-left, xxxvi-right, xxxvii-left; dorsally, vii, viii, 
xii; dorsally, vii, viii, xii, ventrally, xvii, xviii-left, xix-right, xxii, 
xxiii-right, xxiv-left, xxv-right, xxvii, xxxiii-right (Anachardie speci:" 
men) ; dorsally, vii, viii, xii (Courtallam specimen) ; dorsally, vii, viii, 
xii, xviii, ventrally, xiii-left, xvii-right, xx-xxi-right, xxii-left, xxiv
left, xxvi-right, xxvii-left, xxviii-right, xxx, xxxi-right, xxxiv, xxxv
xxxvi-left, xxxvii, xxxix-right, xl-right, xli-right·, posteriorly many are 
displaced to ab (Pittny specimen) ; dorsally, vii, xii, ventrally, xiii-right, 
xiv-left, xv-right, xvii-left, xviii-right, xix, xxi-left, xxiii-left, xxvii
left, xxviii-left, xxix-right, xxx-right, xxxii (Chimungi specimen). In 
the last worm the left nephropore of ix is dislocated ventrally to abo 
On Tenmalai juveniles the nephropores of vii-viii and xii are dorsal 
except on-right side or left side of xii; all pores! of vii-viii and xii dorsal 
on the two Anachardie specimens from the Indian Museum. 

Clitellar col~uration is unrecognizable, possibly as a result of the 
method of preservation. The epidermis of one specimen is markedly 

1 Opacity or adherence of cuticle, folding or twisting of body, etc., may render 
determination of nephropore locations difficult or impossible in certain regions. Loca
t~ons are usually determined on each specimen posteriorly as far as the last segtuent mell
tloned. 
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thickened on x-xiii. The clitellar colouration, when visible (1 Ana
chardie specimen, 1 Pittny specimen, 1 Ghimungi specimen), is dark 
red and extends across x-xiii or the pre-setal portion of xiv in addition 
(Pittny specimen). 

Sp~rmathecal pores are transversely placed slits of 7/8 in or just me
dian to cd. 

Male pores are transversely placed slits on 10/11, with centres on 
or close to mid be. On one specimen an ectal portion of the prostatic 
duct is everted as a short, columnar, translucent, soft protuberance 
bearing a tiny, transverse siit-like aperture on its ventral face. 

Female pores are minute, on 11/12, on or close to b. 
Genital markings are lacking but a semi-circular area just in front 

of and just behind each male pore of the clitellate specimens lacks the 
red clitellar colouration and is white. Similar areas are recognizable 
on the Tenmalai worms even in the absence of clitellar colouration. 

Internal anatomy.-Septa 5/6-8/9 are muscular, 7/8-8/9 slightly 
thicker than the others. Several post-gizzard septa are muscular. 

Gizzards are located as follows: xiii-xvi (1, Tenmalai juvenile), 
xiv-xvii (2, Nedumangad and a Tenmalai juvenile), xiv-xviii (1, Ten
malai), xv-xviii (2, Anachardie), xv-xviii and rudimentary in xix (1, 
Tenmalai), xvi-xix (2, Tenmalai and the Pittny specimen), xvi-xx (1, 
Tenmalai). The inner wall of the oesophagus in xx-xxv is provided 
with closely crowded, vertically placed, white, lamelliform ridges slightly 
zig-zagged and of variable h'eight, lacking at the region of the mid
dorsal and mid-ventral lines (2, Anachardi,~ specimens). In both of the 
Anacbardie worms the oesophagus is straight. The intestine begins 
in xxvi (somewhat doubtfully in one Nedumangad specimen), xxvii 
(1, Anachardie specimen with gizzards in xv-xviii) or xxviii (1, Anachardie 
specimen with gizzards in xv-xviii). Entero-segmental organs are 
present, in a specinlen with the last gizzard in xviii beginning in xix 
but small in xix-xx, large from xxi posteriorly for several segments 
and then decreasing in size posteriorly. No typhlosole (6 specimens). 

The single dorsal blood vessel is continued anteriorly on to the 
pharyngeal bulb. The ventral vessel is continued forwards to the sub
pharyngeal ganglia where it bifurcates, the branches passing dorsally 
along the circumpharyngeal nerve commissures. The sub-neural trunk 
is slender and scarcely recognizable fronl ix anteriorly, but after receiv
ing a commissure from the extra-o~sophageal of the left side in vi is 
larger than elsewhere from this segment to just in front of the sub
pharyngeal ganglia. Extra-oesophageal trlmks are lateral to the 
hearts, gradually decreasing in size posterior to x and unrecognizable 
behind xv-xvii, with a commissure to the sub-neural in x or xi (two 
sides asymmetrical) with a commissure to the dorsal vessel in v (two 
sides asymmetric-a.l as regards size and antero-posterior location in 
segment), passing latero-dorsally anterior to v. Paired hearts are 
present in vi-ix (4 specimens), all opening into the ventr~l trunk. Hearts of 
vi-vii and possibly also of viii open directly into the dorsal trunk. Just 
above the level of the dorsal face of the gut each heart of ix is slightly 
constricted and beyond the constriction has a thin, translucent or trans
parent wall, The transparent portions of these hearts unite mesially 
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below the level of the dorsal trunk. Into the thin, transverse com
missure between the hearts and slightly lateral to the median plane 
there opens on each side the posterior commissure from the extra-. 
oesophageal trunk. A short vessel passes straight up to the dorsal 
trunk in the median plane from the transverse commissure between 
the hearts 9f ix. The anterior commissures from the extra-oesophageal 
trunks arise just behind 8/9 and are firmly bound by strong but trans
parent tissue to the posterior face of 8/9, apparently opening directly 
into the dorsal trunk just behind 8/9. In vii a large vessel from the 
extra-oesophageal passes on to the spermathecal atrium. One or two 
large blood vessels pass along the prostate with the vas deferens, one 
of these apparently from the extra-oesophageal or from the posterior 
commissure close to its j unction with the extra-oesophageal. 

One or both testis sacs are usually dislocated posteriorly underneath 
the ovarian chamber. If a sac is not displaced posteriorly the equato
rial attachment of 9/10 is usually indicated by a very slight constric
tion, and the sac is about equal in ix and x. The vas is slender as it 
emerges from the testis sac and is twisted into a number of hair-pin 
loops immediately underneath the sac and then passes into and down
wards through a vertical column of "leaflets" Emerging from the 
column median to the heart of ix and close to the ventral parietes the 
vas passes around the heart of ix, through 9/10 and straight on to the 
prostate without penetrating into the musculature, the portion ectal 
to the leaflets being 15-20 mm. long. Short loops of the nephridium of x 
on the posterior face of 9/10 close to the ventral parietes may easily be 
mistaken for a portion of the vas unless the latter is carefully traced 
from its emergence at the bottom of the column of leaflets. In several 
specimens some of the hair-pin loops of the slender ental portion of the 
vas deferens as ,veIl as several of the leaflets appear to be in x. In 
some cases however a thin nlembrane, presumably a portion of 9/10, 
can be discovered behind the protuberances. The posterior dislocation 
of the testis sac produces a considerable posterior pocketing of 9/10 
with a portion of the leaflet column contained within the pocket as 
well as the ante~ior portion of the testis sac. Prostates are 12-15 mm. 
long, ca. 1 mm. thick, rather rod-like, dark red, slightly and very 
gradually narrowed ectally, short elliptical to almost circular in cross 
section. The vas disappears from sight into the prostate slightly below 
the ental end. The capsule is thin and transparent or nearly so. The 
inner lining of the capsule is a ~oft, dark red tissue raised into irregularly 
criss-crossed ridges which may meet at the central axis. These ridges 
mark chamber-like cells, of which five to seven or even more may be 
seen in a single transverse section. Passing ectally, ridges and cham
bers are smaller, eventually disappearing. The prostatic duct is about 
2 mm. long with strong muscular appearance, slightly narrower than 
the prostate entally, and somewhat widened passing ectally. The 
main lumen of the duct in a considerable ental portion is 4efinitely 
crescentic. In the longitudinal ridge producillg this crescentic appear
ance is a narrow canal. Ectally the ·ridge disappears and the lumen 
widens, an ectal chambel though apparently lacking one or two circular 
ridges may be fairly conspicuous. 
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The spermathecal duct is 10-16 mm. long. Spermathecal atria 
are in vii (0 specimens). The duct passes into, or at least on to the 
posterior limb of the atrial duct. slightly ental to the crotch, the portion 
of the spermathecal duct in vii 3-4 mm. long and with severa] 
short loops. Delicate tissue binds the two atrial glands together, usually 
in such a way that one gland is dorsal to the other. 

Parasites.-Several nematodes were found in the coelomic cavities 
of the anterior-most segments. In post-genital segments thicker and 
more transparent nematodes are present in the coelomic cavities. In 
a posterior portion of the body the larger nematodes are each contained 
within a spheroidal cyst on the parietes. 

Remarks.-The description given above is of the aclitellate Tenmalai 
specimens except where otherwise indicated~ The horseshoe-shaped 
ovarian chambers are filled with a yellowish debris which is also present 
in the somewhat contracted ovisacs. The worms are doubtless slightly 
post-sexual. 

After removal of the external glandular layer of the prostates in one 
of the Anachardie specimens, small, rather circular, translucent and 
very slightly raised spots are visible on an ental port.ion of the capsule. 
The translucent appearance of these spots is due to local thinning of the 
layer lining the capsule. The prostate of the Chimungi specimen is 
twisted in a rather zig-zagged or slightly spiral fashion and is about 5 
mm. long. This worm is distinguished from others referred to M. 
deshayesi only by its dwarf size (114x4 mm.) and the correspondingly 
shortened prostates. 

Prostates may be bent into a J or U-shape or twisted in a rather spiral 
fashion or may be almost straight. Except in one specimen the glands 
are dark red. In alcoholic specimens the red colouration may leach 
out from the glands and stain the parieties in contact .with the glands. 

Lateral thickenings of the body wall may be much more obvious 
on some of the specimens than OD the Tenmalai forms. 

The individual stalks of the atrial glands may be longer than the 
united common stalk. 

In the Tenmalai juveniles (labelled D. travancorensis) the ovisacs 
are mere threads, testis sacs small and only slightly behind 9/10, prostates 
(together with ducts) only about 3 mm. long. Leaflets are unrecog
nizable in one specimen (preservation poor internally), but so are 
the loops of the vas of the ordinary type. In the second specimen leaflets 
as well as mammillae are· just recognizable on the surface of the atrial 
lobes. In the first specimen the spermathecal atria are rudimentary 
and only slightly T-shaped. In both worms the atria are confined to vii. 

Diagnosis.-Male pores with centres on or near mid be. Clitellum 
red. Length 114-160 mm. Diameter 4-8 mm. 

Gizzards in xiv-xx. Intestine begins in xxvii (±1 1). One or both 
testis sacs dislocated posteriorly under ovarian chamber. Vas deferens 
with loops of slender portion in posterior pocket of 9/10 (and in x ?), 
thickened portion about 20 mm long, passing through centre of a cluster 
of leaflet-like glands-each gland a fine, convoluted tubule opening into 
the vas-and directly into prostate slightly below ental end, leaflets in 
pocket of 9/10 and'ix (in x 1). Prostates rod-like, 12-15 mm. long, red 

K 
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lining of capsule raised into criss-crossed ridges. Spermathecal atria 
in vii, common atrial duct slender. 

Distribution.-Travancore (Anachardie, Nedumangad, Chimungi, 
Tenmalai) and Courtallam, ca. 15 miles from Tenmalai (Tinnevelly dis
trict) up to elevations of 4,000 feet. No information has been avail
able during the last 30 yea.rs to indicate that Michaelsen's conclusion 
regarding the supposed Ceylon provenance of the type of the species is 
incorrect. 

Moniligaster gravelyi Stephenson. 
1915. Moniligaster deshayes-i (part), Stephenson, Mem. Ind. MU8. VI, p. 57. 

(Including only yare .gravelyi. Type locality of gravelyi Trichur, 
Cochin. Type in the Indian Museum.) 

] 92:t Moniligaster deshayesi (part), Stephenson, Oligochaeta in Faun. Bf'it. Ind., 
p. 121. (Including only M. deshayesi var. gralJelyi Stephenson 1915.) 

1925. Moniligaster de.shayesi, Stephenson, Rec. Ind. MU8. XXVII, p. 48. 
}Jate1'ial examined.-From the Indian Museum: 1 juvenile, dissected speci

lllen labelled, "Moniligaster deshayesi vn.r. gra.velyi Stephenson. Type. 
Trichur, !l,OOO ft., Cochin State, 1-4.x.1914. F. H. Gravely. ZEV 6913/7." 
From the Madras Museum: 1 aclitellate, dissected specimen labelled, 
U Moniligaster deshayesi E. Perrier. Kavalai, Cochin Forest. Sept. 
1914. " 

External characteristics.-Pigmentation unrecognizable, the "reddish 
brown" appearance noted by Stepehnson (1925) probably 'an alcoholic 
artefact. The body wall is thickened laterally. The prostomium is 
of the usual moniliga~trid prolobous type (2 specimens). 

Setae, when visible, are closely paired, fine, unrecognizable on some 
of the anterior segments and elsewhere though this may be due in part 
to the condition of the specimen. 

N ephropores begin on iii and are functional on x. Pores are not 
dislocated dorsally on vii and viii or the left side of xii of the Kavalai 
specimen or vii-right side and viii of the Trichur specimen; dislocated 
dorsally on the right side of xii (Kavalai specimen) or both sides of xii 
(Trichur specimen), and ventrally to ab as follows: xiii-right, xvii-right, 
xix-xxi-right, xxv, xxvi-xxvii-right, xxix-left, xxx-right (Kavalai speci
men). Behind the clitellar region an occasional pore is dislocated dorsally 
(Trichur specimen) . 

• 4.. clitellum is unrecognizable externally but the epidermis of ix-xiv 
at the dorsal incision appears to be slightly thickened (Kavalai speci
men). 

The spermathecal pores are transversely placed slits on 7/8 just med
ian to c. 

Male pores are transversely placed slits on 10/11, in be, quite definitely 
nearer to b than to c, each aperture surrounded by a rather wide, finely 
wrinkled, annular band that may have been formed by a slight evagina
tion of the ectal end of the prostatic duct. 

Female pores are possible on 11/12 on or near b. 
Internal anatomy.-Septum 6/7 is thickly muscular, 7/8-8/9 very 

thickly muscular, much more so than in M. deshayesi. 
The gizzards are in xiii-xvii (Kavalai specimen) or xv-xviii (Trichur 

specimen). On the inner wall of the post-gizzard portion of the oesopha
gus, except at the mid-dorsal and mid-ventral lines there are closely 
crowded, vertically placed, slightly lamelliform, white ridges. The 
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intestine begins in xxv (2 specimens). No typhosole (2 specimens). En
tero-segmentalorgans are present. 

The last hearts are in ix. Anterior commissures from the extra
oesophageals are visible from behind 8/9 but are covered over with a 
fairly thick layer of tissue and probably are within the septum. Extra
?esophageal trunks are lateral to the hearts. Nephridia are present 
lfl x. 

The vas deferens is long, an ental portion slender and in two clusters 
of ha ir-pin loops, one in ix and one in x. Emerging from the more ectal 
of these clusters the vas is thickened and looped in an elongately hair
pin fashion, part of the loops in x and part in ix, the cluster of loops larger 
than the testis sac. The heart of ix passes into the ventral portion of 
the cluster of loops. Passing through 9/10 the vas disappears from sight 
on the prostate ca. 2 mm. below the ental end without first passing 
into the parietes. The prostate is flattened and rather strap-like, with 
slight incisions of the lateral margins, ca. 10 mm. long, 2! mm. wide 
and 1 mm. thick or slightly less. Ectally the gland is slightly and 
gradually narrowed. The capsule, after scraping ofi the external glandu
lar layer, also appears at first to be strap-shaped but with nodulated 
surface and incised margins, some of which are quite deep. The lumen 
is relatively quite small and in at least a considerable portion of the 
capsule with an appearance of being twisted backwards and forwards 
in a fairly regular zig-zagged fashion, the limbs of the loops transverse 
to the long axis of the capsule. The prostatic duct is ca. Ii mm. long, 
with muscular appearaIl.ce, a short and slender neck, and an ectal bulbous 
portion which is partly imbedded within the parietes. A horizontal 
partition appears to divide the cavity of the bulb into two chambers. 
The aperture in the partition is small, slit-like, and surrounded by an 
annular ridge. 

The spermathecal duct. has a muscular (1) appearance. SpermathecaI 
atria are confined to vii. The atrial stalk (coelomic portion) is slender\ 
passing into a single (n gland with characteristic mamillated surface. 

Segment xi is reduced to a horseshoe-shaped ovarian chanlber. 
Ovisacs extend into xiv (Kavalai specimen). 

Parasites.-Several nematodes were found in the coelonllc cavities 
of the Kavalai specimen. 

Remarks.-Except·when otherwise indicated the account given above 
is based on the Kavalai specimen. As a result of the rather poor external 
condition of this worm setae are almost unrecognizable. Failure to 
recognize dorsal dislocations of the nephropores on this specimen may 
also be due to t.he condition of the sdecimen rather than to the ab
sence of such dislocations. 

The ovarian chamber and ovisacs (Ka valai worm) are not sexual 
but a strong (spermatozoal 1) iridescence characterizes the testis sacs. 
The ovisacs of the Trichur specimen are tiDy rudiments in xii. 

The internal organs of the Kavalai worm were brittle, and what 
remained of the spermathecal atrium crumbled into fragments while 
attempting to disco vel' if the usual two glands were bound toget.her in a 
common investment of connective tissne, Discrete glands are unrecog
nizable in both specimens. 
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Accurate characterization of the prostate must await further study 
of more material, but from the dissection of a single gland of the Kavalai 
,vorm it is clear that the muscular capsule is a slender tube looped in-a 
regularly z~g-zag fashion with the limbs of the loops in contact and bound 
together in such a way as to produce an appearance of a flattened and 
strap-shaped organ. In the Trichur specimen margins of the prostates 
are deeply incised but the looping here appears to be more irregular 
(external glandular layer firmly adherent to capsule and removed in 
part only with difficulty). 

M. gravelyi is clearly distinguished from M. deshayesi by the absence 
of " leaflets" on the male deferent ducts as well as by the characters 
of the prostates. If there is only one atrial gland on each side this will 
further serve to distinguish M. 9ravelyi frem Moniligaster Spa from 
Parambikulam (vide below). Further possible distinctions are slender
ness and looping of the capsule. 

Diagnosis.-Male pores in median half of be (1). (Nephropores of 
vii, viii and xii not usually dislocated dorsally 1) Pigmentation1 
Clitellum 1 Length 118 mm. Diameter 6 mm. 

Gizzards in xiii-xviii. Intestine begins in xxv (± 1). Vas deferens 
long, loops of both slender and thickened portions in ix and x, passing 
directly into prostate towards ental end. Prostates ca. 10 mm. long, 
2! mm. wide and 1 mm. thick, with a flattened, ectally narrowed, rather 
strap-shaped appearance, capsule slenderly tubular and looped in a more 
or less regularly zig-zag fashion with limbs of loops short and closely 
bound together (1). Atria confined to vii (only one atrial gland on each 
side 1); common atrial duct slender. 

Distribution.-Trichur and Kavalai, Cochin State, South India, at 
elevations of ea. 3,000 feet (eleva.tion of Kavalai, according to Dr. Gravely, 
1 ,300-3,000 feet). 

Moniligaster horsti, Spa nov. 

_Material e.camined.-Fl'om the Madras Museum: 1 juvenile specimen and 2 
aclitellate anterior ends labelled, "Buugit.appal. The K1.mdabs, Nilgiri 
District, May 1928. E. BarneR." 

External cha'l'aeteristics.-Diameter 9 mm. Pigmentation unrecog
nizable (alcoholic preservation). The body wall is thickened laterally. 
The prostomium is prolobous. 

The setae which begin on ii are small but with black and readily recog
nizable tips, closely paired, e and d a trifle more closely than a and b 
and probably slightly smaller than the ventral setae; on xvii-xx aa 
slightly smaller than be. 

Nephropores begin on iii and from xiii posteriorly may be dislocated 
dorsally or ventrally to ab but quite irregula,rly as follows: dorsally, vii, 
viii, xi-left, xii, xiii-right, xx-xxi-right, xxii-xxiii-left, xxv-rig4t ; 
ventrally, xiv-right, xvii-right, xxvii-left, xxxi-left, xxxix-left, xl-left, 
xliii-xliv-left; dorsally, vii, viii and xii (other dislocations not noted). 
N ephropores of x are functional. 

The spermathecal pores are transversely placed slits on 7/8 just median 
to e, 
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Male pores are transversely placed slits on 10/11, with centres about 
mid be. 

Female pores are minute, on 11/12, on b. 
Internal anatomy.-Septa 5/6-8/9 are slightly muscular. Some of the 

post-gizzard septa are slightly strengthened with muscular fibres. 
Gizzards are in xiv-xvii (juvenile) or xv-xviii, with some special 

muscularity of the gut in xiv of one specimen. A post-gizzard portion 
of the oesophagus has a thickened wall and on the inner face numerous, 
closely crowded, low, longitudinally placed and zig-zag, white ridges 
which are lacking on the intestinal wall. Valves were not definitely 
identified but the intestine appears to begin in. xxviii (1 specimen) or xxx 
(1 specimen). No typhlosole (2 specimens). Entero-segmental orga,ns 
are present. 

The last pair of hearts is in ix. Paired commissures from the extra~ 
oesophageal trunks are present on the posterior faces of 8/9 and 9/10. 
Extra-oesophageal trunks are lateral to the hearts. 

Testis sacs at first appear to be confined to x but an anterior end of 
each sac is in a posteriorly directed pocket of 9/10, the sacs unconstricted 
by the septum. The vas deferens is long, an ental portion slender, looped 
in hair-pin fashion, the cluster of loops nearly twice the size of the testis 
sac. The loops at first appear to be in ix but are covered over by a trans
parent sheet of tissue which is continuous mesially and laterally with 
septum 9/10. No leaflets. After passing around the heart of ix and 
through 9/10 the vas penetrates into the longitudinal muscle layer just 
lateral to the nerve cord and then passes laterally, emerging into the 
coelomic cavity just in front' of the prostate into the anterior margin 
of ,vhioh and near the parietes it passes. The prostate gland is ca. 3t 
mm. long, ovoid in shape, and with the long axis longitudinal. The 
capsule is anvil-shaped, the bluntly rounded end posterior, the more 
pointed anterior end directed slightly ventrally. The capsule is opaque 
and muscular, the lumen very irregular due to the projection into it 
(especi~lly dorsally) of high, short ridges of the lining, some of the ridges 
so high and short as to be almost finger-like. The duct which passes 
into the ventral face of the posterior elld of the capsule is bulbous, 
narrowed entally and just at the parietes, the coelomic portion slightly 
mOl'e than 2 mm. long, nearly circular in transverse section, the lumen 
tra.nsversely slit-like in section, narrowed abruptly half-way to'wards 
the capsule and then widened again entally. Muscle strands from the 
body wall are attached to the duct. Nephridia are present in x. 

Spermathecal ampullae are slightly distended and translucent. Th~ 
duct ha,s a white (muscular 1) sheen apd is about 15 mm. long. One 
atrial gland is in vii and one in viii on each side (2 specimens), the glands 
erect and reaching to, or nearly to, the dor,sal parietes, slightly fiat
tened, 5-6 mm. long, 2-21 mm. wide and l-ll mm. thick. A slight 
annular basal constriction marks off each gland into two portions, the 
ental about twice the length of the ectal part. The common duct is a 
longitudinally placed body partially buried in the parietes ,vith longi
tudinal ridges on the inner wall. The spermathecal duct at first appears 
to pass into the anterior face of the stalk of the posterior gland but can 
be dissected off to the j unction of the two stalks. 
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The ovarian chamber is horseshoe-shaped. The ovisacs \ extend into 
XUl or xv. 

Parasites.-A number of nematodes was found in the coelomic 
cavities of vii, viii and ix of one of the specimens. These parasites have 
been forwarded to the British Museum for study. 

Remarks.-The juvenile worm is macerated in a short region behind 
the gizzards. Male an~ spermathecal apertures of the juvenile speci
men are minute, the genital organs rudimentary, the ental ends of the 
prostates and atrial glands just protuberant into the coelomic cavities 
from the parietes. Ovarian ch~mbers of other specimens are not sexual, 
and the ovisacs are juvenile. 

In the Bungitappal worms one of the taxonomically most important 
characters is the penetration of the vas into the longitudinal muscula
ture. It is extremely unlikely that this feature will be changed on a,tta.in
ing full maturity. Prostatic capsules seem to have attained definitive 
sha.pe and appear to provide adequate means of distinction from other 
species having the male deferent ducts similarly buried within t.he longi
tudinal musculature. The diagnosis is of course incomplete and provi-

. sional. 
Diagnosis.-Male pores with centres at or close to mid bc. Pigmenta

tion 1 Clitellum 1 Length 1 Diameter 9 mm. 
Gizzards in xiv-xviii. Intestine begins in xxix (± 1 1) 1 Vas deferens 

very long, the cluster of loops nearly twice the size of the testis sac, loops 
nlostly in ix but covered over by a thin sheet that is attached mesial1y 
and laterally to 9/10, passing laterally in x within the longitudinal muscu
lature, emerging to pass into the prosta.te anteriorly. Prostatic capsule 
oyoidal to anvil-shaped, ca. 3! mm. long, the more pointed end directed 
antero-ventrally, and the duct into the ventral face of capsule post
eriorly. Atrial glands in vii and viii, coelomic portion of common atrial 
duct a longitudinally placed body. 

Distribution.-Known only from the type locality, Bungitappal, ~n 
the Nilgiri Hills, at an elevation of 8,000 feet. (The type locality could 
not be found on any maps available locally, but Dr. Gravely writps that 
" Bungitappal is a point about 8,000 feet high, on tIle Kundah range 
of the Nilgiris in South India.") 

Moniligaster michaelseni, sp. nov. 
]faterial examined.-Frolll the l\fadras MUSeU1l1: 1 ullllissect('(l, elitcllate speci

Inell labelled, " J(odaikanal, ca. 6,000-6,800 ft., Palni Hills, 17-27.ix.19:10. 
Gravely.", and I clitcllate (?) specimen labelled, "Kodaikallal, ca. 6,00U
fl,800 ft., Palni Hills. April-l\fay 1929. Gravely." 

External characteristics.--Length 175 mm. (clitellate specimen) and 
2741nm. Dia.meter 16 mm. (clitellate specimen) and 9 mm. Pigmenta
tion dark bluish in the dorsum. The body wall is thickened laterall:r. 
The buccal region is everted and softened but the prostoniium appears 
to be prolobous (2 specimens). 

Setae are smal1 and close1y paired, invisible on ii and on some of 
the clitellar segments ( 1) and also elsewhere on the other worm; on 
x\rii-xx (1) aa slightly greater than bc. 

Nephropores begin on iii and from xiii posteriorly may be dislocated 
dorsally or ventl'a.Ily to ab but quite irregularly as follows: dorsally, 
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vii, Vlll, xii, xix-left, xx-left, xxi-left (1), xxiii-left, ventrally, xiii-left, 
xvi-left, xviii-right, xxiv-left, xxv-left, xxix-left ( 1); dorsally, vii, 
viii, xii, xiv-right, xx-left, xxii-right, xxvi-left, x~ii-right, xxx-left, 
xxxii-right, xxxiii-right, ventrally, xvii-left, xxi-right, xxv-right, xxvii
left, xxviii-left, xxxi-right, xxxiii-left, xxxiv-left, xl. Nephropores on 
x are functional. 

The clitellar colouration is reddish and extends from a posterior 
portion of ix on to xiv (I). On the second specimen only the faintest 
trace of a reddish clitellar colouration is visible. 

Spermathecal pores are wide tra.nsversely placed slits on 7/8, extend
ing from d mesially. On the anterior and posterior margins of the aper
tures there are fine, longitudinally placed furrows. 

Male pores are transversely placed slits on 10/11 in the median part 
of be, reaching mesially to b. On the first specimen the ectalmost 
portion of each prostatic duct is slightly everted to form a low annular 
lip around the male pore, the lip wrinkled and soft. ·Just anterior and 
just posterior to tlle lips of each male pore, on the anterior and posterior 
portions of x and xi, there is a smooth, \vhitened, transversely placed 
area of crescent shape (I only). 

Female pores are minute, on 11/12, on b. 
Internal anato'lny.-Septum 9/10 is tough but membranous and traus

parent; 5/6-8/9 muscular but slightly translucent, some of the post
gizzard septa strengthened with muscular fibres. 

The gizzards are in xviii-xxi (1) or xvi-xx. A valve is unrecoguiz
able but a post-gizzard portion of the gut to xxviii or xxx has a thickened 
,vall and, on its inrJer face, numerous closely crowded, rather irregula.r, 
longitUdinally placed \vhitish ridges. This portion of the gut, with a 
structure like that of the post-gizzard section of the oesophagus in other 
Moniligastrid species is accordingly considered to be oesophageal even 
though a valve is unrecognizable (probably because of distention by 
the dark, almost black soil). No typhlosole (2 specimens). Entero
segmental organs are present from xxii or xxiii posteriorly. 

The last pair of hearts is in ix. There is a pair of commissures from 
the extra-oesophageal trunks on the posterior faces of 8/9 and 
9/10. Extra-oesophageal trunks are lateral to the hearts. Nephridia 
are present in x. 

A testis sac may at first appear to be wholly in x though an an.terior 
portion is in a posteriorly directed pocket of 9/10, the testis sacs lllcons
tricted by the septum. The vas deferens is long, wit.h the elongately 
hair-pin-shape loops in a vertically placed cluster underneath the testis 
sac, and the ental portion of the vas slender. The cluster of loops is 
about as large as the testis sac or larger and appears to be in ix, but is 
actually covered over by a transparent sheet of connective tissue which 
is continuous (or appears to be so) mesially and laterally with septum 
9/10. No leaflets. After passing around the heart of ix and through 
9/10, the vas drops on to the floor of the coelomic cavity to which it may 
be bound but without passing into the longitudinal muscle layer, and 
'with a few very short loops in x. The vas passes into the prostate 
slightly below the ental end and .is slightly thickened just prior to its en
trance. The prostate (including the duct) is 5 .. 6 mm. long and 
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slightly more than 2 mm. thick in the widest portion, bent into a 
C-shape, wit.h the concave side facing antero-laterally. The duct emerges 
from the parietes and passes posteriorly on the floor of the coelomic 
cavity and then is bent around mesially and anteriorly. The duct and 
gland are of about equal length, the duct bulbous and thickest ectally, 
almost conical, with strong diagonal muscle bands to the basal portion, 
and with a rather slender short neck. The gland and capsule are almost 
ovoidal, slightly flattened, and narrow ectally. The capsule is thick 
and muscular, lined 'with soft pinkish material jn several high, 
longitudinal ridges, and with a large lumen. In the basal portion of the 
duct the lumen is large and transversely slit-like, with its inner wall 
provided ,,·ith vertical ridges, or the lumen may be H-shaped in cross 
section with one side definitely thicker. 

The spermathecal duct is 18 mm. IOIJg, and has a white muscular 
appearance; it is coiled underneath the ampulla and passes il1to the 
dorsal face of the common atrial duct between the two glands. One 
atrial gland is in vii and one in viii on each side (2 specimens). The 
gland is ovoidal and about 3! mm. long, and its stalks at first 
appear to be very short, but the basal portion of the gland is bound down 
around the ental part of the stalk. The common duct of the glands is 
short but the c~elomic portion resting on the parietes is a longitudinally 
placed body noticeably longer than thick or high. The wall is mus
cular, ,vith the a.nnular ridges on the inner face and a wide lumen. 

Segment xi is closed off to form a horseshoe-shaped ovarian chamber 
\vhich is sexual. From the posterior margin of the chamber a sheet of 
tissue (septum 1) passes to the dorsal parietes. In the first specimen 
the right ovisac is rudimentary, whitish and ,vithout ova, the left ovisac 
reaching into xviii. In the other worm the ovisacs extend only into xv. 

Re1na1"ks.-·The shorter specimen may have lost a considerable length 
of its posterior portion at some time but the narrowed, almost pointed, 
a,nd rather soft tail does not show any definite evidence of autotomy 
or of regeneration aside from shape, size and a possible lack of pigment. 
The tail end of the other specimen is bluntly rounded. The second 
specimen appears to be sexual in spite of the faint colouration of the 
clitellar segments. The gut had been ruptured in both specimens as a 
result of crowding jnto small tubes. 

M. michaelseni is distinguished from M. perrieri by the shape of the 
prostatic capsule, the relation of the gland to the prostatic duct, and 
by the prone position of prostate and duct on the parietes. 

Diagnosis.-Male pores in median half of be. Clitellum red. 
Pigmentation restricted to dorsum? Length 175-274 mm. Diameter 
9-16 mm. 

Gizzards in ·xvi-xxi. Intestine begins in xxix (± 1 1). Vas deferens 
long, the cluster of loops as large as, or larger than, the testis sac, and 
in ix covered over by a thin sheet that is attached mesially and later
ally to 9/10, and passing directly into prostate slightly below ental end. 
Prostates 5-6 mm. long, gland and duct of about equal length, bent into 
a C-shape ,vith concavity antero-Iaterally, and bound to the. parietes ; 
capsule rather flattened and ovoid. Atrial glands in vii and viii, the .coe-
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Iomic portion of the common atrial duct being a longitudinally placed 
body. 

Distribution.-Known only from the type locality, Kodaikanal, Palni 
Hills, at an elevation of 6,000 feet or more. 

Moniligaster perrieri Michaelsen. 
1907. Mon-iligaster perrieri Miohaelsen, Mitt. Mus. Hamburg XXIV, p. 146. 

(Type looality-Kodaikanal, Palni Hills, Sout.h India. Types in the 
Indian Museum.) 

1909. Moliligaster perrieri, Miohaelsen, }'lem. Ind. _'Mus. I, PI" 107 and 150. 
1910. Moniligaster pel'rieri, Miohaelsen, Abh, Nat. Ver. Ha;n,hm'Y XIX (5), 

p.9. 
1923. M oniligaster perrieri (part), Stephenson, Oligochaeta in Faun. Brit. Ina., 

p. 123. (Exoluding Travanoore worms, from. Bonaccord and Ponmudi.) 
1924. AMonili(laster perr·ieri (part), Stephcnson, Ree. Ind. Mus. XXVI, p. 322. 

(Inoluding only one specimen from Neutral Saddle.) 
1925. Moniligaster perrieri, Stephenson, Ree. Ind. MU.<J. XXVII, p. 48. 
1Jfalel'ial examined.-From the Indian MusemD: 1 disseoted specimen lahelled, 

" M oniligaster perrieri Miohlsn. Type. Kodaikanal, Palni, Hills, 7,000 ft. 
June 1907. J. R. Henderson. ZEV 2902/7.", 1 undissected speoimen 
labelled, " Moniligaster perrie1'i l\Hchlsll. TYlle. Kodaikanal, Palni Hills, 
7,000 ft. June 1907. ,T. R. 'Henderson. ZEV 2903/7.", and 1 macerated 
anterior fragment labelled, "Under stones in dense jungle near Neutt'al 
Saddle, 4,200 ft. Palni Hills, S. India. 14 Sept. 1922. S. Kemp. "V 1109/1." 
}1"rom the late Dr. Michaelsen: 1 disseoted speoimen labelled, " Monili
gaster perrieri Miohlsn. Palni Hills. J. R. H{\nderson." From the Madras 
Museum: ] aolitellate and 3 olitellate, dissected speoimens labelled, 
"Moniligaster pe"ieri Michlsn. Sirumalais. June 1914. Undcr stone 
near a s.tream. Colour dark blue." 

External eharaete'l"isties.-Length 105-160 mm. (types), 100-140 mm. 
(Tirumalai specimens). Diameter 4 mm. Pigmentation now unrecog
nizable in all specimens. The prostomium is always of the characteristic 
Moniligastrid prolobous type. The body wall is thickened laterally. 

Nephropores begin on iii, and from xiii posteriorly they may be dislo
cated dorsally or ventrally to ab but quite irregularly as follows: dorsally, 
vii, viii, xiv on the right side, vii (viii 1), xii, xiii, xv, xvi, xx, xxi, xxiii 
on the left side, ventrally xv, xx, xxiii, xxv, xxx, xxxi, xxxix, xxxv, xlii 
on the right side, ix, xxx, xxxii on the left side (Michaelsen's paratype, 
rjght pore of xii in cd) ; dorsally, vii, viii, xi, xii, xiv, xx on the right side, 
vii, viii, xii, xiii, xv, xxii on the left side, vent,rally xv, xix on the right 
side, xiv on the left side (type) ; dorsally, vii, viii, xii (Indian Museum 
paratype). Nephropores of x are functional. 

Clitellar colouration is unrecognizable, but the epiderpris is markedly 
thickened on x-xiii or xiv and posteriorly on ix at the mid-dorsal incision 
(types a.nd Tirumalai specimens). 

Spermathecal pores are transversely placed slits on 7/8 just median 
to e or reaching laterally to or nearly to d (Tirumalai specimens). 

Male pores are transversely placed slits on 10/11, slightly lateral to 
b but in median half of be (types) or nearer m~d be (Tiruma.lai specimens). 
A small region immediately it!, front of and behind each male pore may 
be finely furrowed, the grooves longitudinal, the anterior areas obviously 
though only slightly depressed (types). 

Female pores are on 11/12 in ab (types and one Tirumalai specimen) 
on or just lateral to b (Tirumalai specimens). 

Internal anatorny.-Gizzards are in xiv-xvii (I~dian .. ~useunl pa.r~
type); xv-xviii (Neutral Saddle); xiii-xvi, XIV-XVlll, or XV-XIX 
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(Tiru-malai specimens). On the inner wall of the oesophagus in xxi-xxvi 
there are numerous} closely crowded, rather irregular but longitudinally 
placed, white ridges (types). Between these ridges in one of the speci"! 
mens there are clusters of fine white granules, probably calcareous. The 
intestine begins in xxviii (twb types, one Tirumalai specimen and the 
Neutral Saddle specimen). No typhlosole. Entero-segmental organs 
are present. 

Hearts are present in vi -ix. Paired commissures from the extra
oesophageals are on the poster.ior faces of 8/9 and 9/10. Extra-oesopha
geals are lateral to the hearts. Nephridia are present in x. 

Testis sacs are apparently not dislocated posteriorly behind 
the ovarian chamber'l _A. short ental portion of the vas deferens is slender, 
coiled in short hair-pin loops just under the testis sac, the remainder 
of the d nct thickened and in longer hair-pin loops on the anterior face 
of 9/10. Passing through 9/10 the vas is fairly close to, but not in con
tact with, the parietes though connected therewith by transparent tissue, 
slightly sinuous but not markedly looped, passing directly into the 
anterior end of the prostate. The thickened portion of a male deferent 
duct of one Tirumalai specimen is 405 mm. long. The prostate is 
reniform, concave side ventrally, antero-posteriorly directed (occasion
ally twisted around on the neck so as to be transversely placed), slightly
flattened latero-mesially, 3-4 mm. long, I-It mm. thick latero
mesially or dorso-ventrally. The capsule is muscular (type, trans
parent in Tirumalai specimens) with its surface fairly smooth, i.e., 
without nodulations. The duct passes into the hilus (concavity of the 
ventral side) and approximately midway between the anterior and 
posterior ends. The capsular lining is raised into several conspicuous 
ridges, the aperture of the vas on the end of a slightly conical protuber
ance, and the opening into the duct at the centre of a tiny tubercle. 
The prostatjc duct is 2-3 mm. long (coelomic portion), a short 
ental portion slender, the remainder of the coelomic portion of the duct 
markedly bulbous and conspicuously protuberant into the coelomic 
ca vity. To the lateral face of the bulb near the parietes there arc 
attached several rather weak diagonal muscle strands. In the neck 
the lumen is small and transversely slit-like in cross section, rapidly 
,videned passing ectally and irregular as a result of the presence of longi
tudinal ridges. Within the parietes the lumen is slit-like and of about 
the same width as the male aperture, but abruptly widened just internal 
to the parietes. A horizontal partition shuts off this cavity from the 
one in a more ental part of the bulb, but the method of communication 
between the two chambers was not determined. The ectal chamber 
is presumably lined with cuticle as the walls have a smooth glistening 
appearance. 

The spermathecal duct is 12-15 mm. long (Tirumalai specimerJs). 
Atrial gla.nds are in vii and viii (types, Neutral Saddle and Tirumalai 
specimens}. The rather stout common atrial duct appears to be thickened 
entally but this appearance is due in- part to the fact that the glands 
cover over and conceal from view the origin of the individual ducts. The 
lining of the common duct is :ridged. 
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Parasites .-In the ovisacs of one of the Tirumalai specimens there 
are cysts, probably protozoan. A fairly large, encysted nematode was 
seen in the coelomic cavity of one of the types. 

Remarks.-There is nothing in the literature to indicate that the 
pigmentation is restricted to the dorsum, in fact quite the contrary as 
Michaelsen notes with reference to the colour, "dorsally darker than 
ventrally" (1908, p. 150). 

Setae are closely paired, the lateral setae of the Tirumalai specimens 
more closely than the ventral. Setae of Tirumalai specimens are orna
mented near the tips with several closely cro'wded, transversely placed 
rows of fine teeth. 

Female pores are invisible on one of the types but the sites of the 
pores are indicated by tiny but relatively rather conspicuous tubercles. 

Internal organs had beeu partly removed in earlier dissections so 
that redetermination of gizzard locations in two types is impossible. 

In the Indian Museum paratype the outer (coelomic) glandular layer 
of the prostate has a slight reddish tinge which is either lacking or ,vas 
not observed in certain worms. 

The three types are probably post-sexual, the ovarian chambers 
and ovisacs being djstended by a yellowish debris in which ova are un
recognizable. The ovarian chamber of the Neutral Saddle specimen 
(which is probably a fairly late juvenile) is not sexual, the ovisacs also 
being juvenile. As a result of maceration the connective tissue binding 
the branches of the atrial glands into ellipsoidal bodies in the Neutral 
Saddle specimen is perfectly transparent though still remarkably tough, 
the terminations of the branches clearly visible, and the connective 
tissue extending into the interior of the gland along the branches. 

In view of the restricted distribution, apparently characteristic of 
most species of Moniligaster, the occurrence of M. perrie1·i in the Tiru
malai Hills of Chitto or distric.t, some distance from the type locality, 
seems unusual. Unfortunately the Tirumalai specimens or the specilnen 
from Neutral Saddle, could not be studied simultaneously with the types 
of M. perrieri but the laboratory notes on the prostates of \vorms from the 
two localities are almost identical. 

Diagnosis.-Male pores in median half of be. Clitellum 1 Piglllenta
tion on ventrum as well as dorsum? Length 100-160 (-210 1) mm. 
Diameter 4 (-5 1) mm. 

Gizzards in xiii-xix. Intestine begins in xxviii. Va.s deferens long 
(405+mm.) loops in a vertical cluster on the anterior face of 9/10, passing 
directly ventral to the anterior end of prostate. Prostatic capsule reni
form, concave side ventrally 8.nd longitudinally directed, slightly flat
tened latero-mesially, 3-4 X I-It mm.; duct passing into ventral face 
of capsule about midway between anterior and posterior ends. Atrial 
glands in vii and viii, common atrial duct rather stout and thickened 
entally. 

Distribut·ion.-Kodaikanal, Neutral Saddle (Palm Hil1s, at elevations 
of 4,200-7,000 ft.) and the Tirumalai Hills (exact locality and elevation 
unknown). 
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Moniligaster stephensoni, Spa nov. 
1924. Moniligaster perr-ieri (part), Stephenson, Bee. Ind. Jlus. XXVI, p. 322. 

(Including only Vanderavu specimens and one spe(,imen from Kod
aikanal.) 

Material examined.-From the Indian Museum: 1 disseoted and 4 undisseoted, 
aclitellate specimen.'3 labelled, "M oniligaster perrieri Mich. Vanderavu, 
ea. 7,400 ft. Under stones in stream in jungle. Palni Hills .. S. India. 
Aug. 1922. S. Kemp W 1106/1", and 1 aclitellate, maoerated speoimen 
labelled, "Moniligaster perr·ieri Miohaelsen. Kodaikanal, 6,900·7,200 ft. 
Palni Hills, S. India. Aug. 192:? Dr. S. W. I{emp, W 707/1." 

External characteristics .-The dissected specimen is incomplete 
posteriorly but is 90 mm. long and 8 mm. thick. Undissected speci
mens from Vanderavu are 60-92 mm. long and 4-5 mm. in 
diameter. The Kodaikanal specimen is about 165 mm. long and 
7 mm. thick. Pigmentation now unrecognizable. The body is 
slightly flattened dorso-ventrally behind the clitellar region, and the 
body wall is thickered laterally. The buccal cavity of each of the 
,r anderavu specimens is everted, but the prostomium appears to be 
pl'olobous, and characteristically so on the Kodaikanal specimen. 

Setae are fine, closely paired, unrecognizable, or recognizable only 
with difficulty, anteriorly. On the 8 mm. specimen aa<bc on the 
post-genital segments but on the smaller worms aa and bc may be about 
equal. 

Nephropores begin on iii and are functional on x, dislocated dorsally 
on. vii, viii and xii (except that one pore of xii of a Vanderavu specimen 
is in cd, the right pore of vii and both pores of viii in or close to cd 
on the Kodaikanal specimen). On the largest Vanderavu specimen pores 
are dislocated as follows: dorsally xiv-left, xvii-right, xx-xxi-Ieft; 
ventrally to ab, xv-right, xvi-left, xviii-right, xxi-left, xxiii, xxv-left, 
xxix-left, xxxviii-right. On the KodaikanaJ specimen left pores of ix 
and x are in abo 

Spermathecal pores are trallsversely placed slits on 7/8 in the region 
of cd. 

Male pores are large transverse slits on 10/11, in bc with centres 
nearer to b than c. 

Female pores are probably on 11/12, on or close to b. 
Internal anatolny.-·Septa 5/6-8/9 are muscular; severa] post-gizzard 

septa, as many as nine in the largest Vanderavu worm, are muscular. 
Gizzards are in xiv-xix (one Vanderavu specimen) or xvii-xxii (Kodai

kanal specimeIl). In the other two dissected Vanderavu specimens some 
unusual contraction appears to have driven the gizzards forward so that 
the first gizzard appears to be in front of the ovarian chamber. The 
post-gizzard portion of the oesophagus is markedly sigmoid, the inn~r 
,vall provided ,vith closely crowded, longitudinal, ,vhite ridges. The 
intestine appears to begin in xxx (speciluen ,vith gizzards in xiv-xix) 
or in xxxiii (Kodaikanal specimen). No typhlosole. Entero-segmental 
organs are present. 

Hearts are present in vi-ix and are median to the extra-oesophageal 
trunks. Commissures from the extra-oesophageals are on the posterior 
faces of 8}9 and 9/10. Nephridia are present in x. 

Testis sacs at first appear to be wholly ill x but the anterior ends 
are in posterior pockets of 9/10, the sacs unconstricted by the septum. 
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The vas deferens is long, a short and slender ental portion in a small 
cluster of loops just under the testis sac and in the pocket of 9/10, the 
w~dened portion in a cluster of hair-pin loops on the anterior face of 9/10 
that is nearly as large as the testis sac. Emerging into x the vas passes 
into the parietes and laterally underneath a fairly wide strand of longi
tudinal muscle, emerging just anterior to the prostate and passing up 
and into the anterior face of the prostate just above the ectal margin 
of the ext.ernal glandular layer. The prostates are latero-mesially 
flattened and rather disc-like, with convex dorsal surface, the ventral 
side slightly concave and symmetrical with regard to the attachment of 
the duct. The external glandular layer extends further ventrally on 
the anterior and posterior surfaces than on the median and lateral faces, 

TEXT-FIG. 2. Camera luoida sketch of a spermathecal atrium of a speoimen of Mon;'· 
ligaster sp. from t.he Palni Hills after removal of atrial glands. 

ad., common atrial duot; gd., duot or stalk of a single gland; pd., parietal portion 
of common duct; 8., septum; tId., vas deferens: X ca. 39. 

so that portions of the lateral and median faces of the capsule are exposed. 
The capsule is muscular and lined with a layer of soft material that is 
raised into a few ridges. A very short ental portion of the duct is slender 
and with the sheen of a. muscle, the lumen in this neck narrow and slit
like in section. Ectally the duct is widened and bulbous, with numbers 
of strong muscle bands a.ttached to the lateral face of the bulb, and 
the lumen in this portion irregular as a result of the presence of vertical 
ridges. 

One atrial gland is in vii and one in viii on each side. The common 
atrial duct is slender, erect in vii just ant~rior to 7/8. 

The horseshoe-shaped ovarian chamber contains a few loose and 
appa.rently ripe ova. Ovisacs are sexual and extend into xvi. 

Remarks.-The account given above is mainly based on the previously 
dissected worm which appears to be mature in spite of apparent lack 
of a clitellum, epidermis of x-xjii thickened though recognizable only 
at the dorsal incision. In one other Vanderavu specimen and the Kodai
kanal specimen the prostates appear to be of a characteristic form 
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though small. In another opened specimen the prostates just pro
trude thro.ugh the parietes into the coelomic cavity. In all opened speci
mens the vas passes into the longitudinal musculature and is not 
again visible in the coelomic cavity in juvenile prostates. 

A horizontal partition and penis in ap ectal portion of the bulb of 
the duct (as in M. beddardi) are lacking, but the passage into the neck is 
constricted by an annular ridge. 

M. stephensoni belongs to a group of three species in which the vas 
deferens passes into the parietes and under the longitudinal muscle prior 
to its junction with the prostate, and is distinguished from the other two 
species of the group by the latero-mesially flattened disc-shaped capsule. 

Diagnosis.-Male pores with centres nearer h. Pigmentation 1 
Clitellum 1 Length 92-165 mm. Diameter 7-8 mm. 

Gizzards in xiv-xxii. (Intestine begins in region of xxx-xxxiii 1) 
Vas deferens long, loops of slender portion in a posterior pocket of 9/10, 
loops of thickened portion in a cluster in ix that may be as large as the 
testis sac, passing laterally in x underneath a strand of longitudi.nal 
muscle, emerging to pass into the anterior face of the prostate just above 
the ectal margin of the glandular layer. Prostatic capsule disc-shaped, 
latero-mesially flattened, with convex dorsal surface and slight concavity 
at centre of ventral face, exterHal glandular layer lacking on portions of 
lateral and median faces of capsule; duct to ventral face of capsule 
midway between anterior and posterior ends. Atrial gland in vii and 
viii, common a trial duct slender and erect in vii. 

Distribution.-V andera vu and Kodaikanal, in the Palni Hills, at 
plevations of 6,900-7,400 feet. 

Moniligaster sp. 
1915. llf oniliga.ster deshayesi (part), Stephellson, ltf em. Ind. A/us. VI, p. 57. 

(Excluding var. gravelyi.) 
1923. Al oniliga..~ter deshayesi (part), Stephenson, Oligochaeta in Fa'ltn. Brit. 

Ind. p. 121. (Including only 1JtI. desha..lIesi Stephenson 1915. sppci. 
IncnR, from Parambikulam only.) 

Jfaierial e.tamined.-From the Indian Museum: 1 aclitellate and 1 elite-Hate'. 
dissected specimens labelled, " M oniligaster deshn!Je.~i E. Perrier. Paranl
bikulam, 1, 700-~,200 ft., Cochin State. 16-24.9.14. F. H. Gra\rely. ZEV 
~595/7." . 

External characteristics.-The prostomium is retracted but is of the 
characteristic Moniligastrid prolobous type (2 specimens). 

Nephropores begin on iii and are functional on x, dislocated dorsally 
on vii, viii, xii, except on the left side of vii and viii of the clitellate speci
men, dislocated dorsally on the right side of xiii and xiv of one specimen. 

The clitellum has a light yellowish colouration. 
Interna anatomy.-Gizzards are in xv-xviii (2 specimens). The inner 

wall of the post-gizzard portion of the oesophagus except at the mid
dorsal and mid-ventrallin.es is provided with closely crowded, low a.nd 
lamelliform, white ridges. The intestine begins in xxv (2 specimens). 
No typhlosole. Intestinal contents are black. Entero-segmental organs 
are present. 

Hearts are present in vi-ix and are median to the extra-oesophageal 
trunks. Anterior commissures from the extra-oesophageals appear 
to be on the posterior face of 8/9 but are bound to the septum by- stron~ 
tissue. 



1940.] G. E. GATES: Indian Earthworms. XIII. 517 

The vas deferens is long, in a cluster of elongately hairpin-shaped 
loops and does not pass into the parietes in x thollgh transparent tissue 
from the vas passes ventrally to the body wall. . The vas disappears 
from sight on the prostate slightly below the ental end. No leaflets. 
The prostates are about 10 mm. 101lg (mature specimen), slightly and 
gradually widened passing entally, circular in cross section ectally, 
elliptical in section entally. The margins are not incised but there are 
slight nodulations of the surface. The lining of the capsule is raised 
into an irregularly criss-crossed network of ridges which may meet and 
unite centrally. The duct is slightly less than 2 mm. long, the ental 
half with sheen as of muscle and small, slit-like lumen, the ectal portion 
bulbous but not thicker than the gland, lumen wide and irregular as a 
result of the presence of vertical ridges. A horizontal partition in the 
bulb was not found. 

Spermathecal atria are in vii, two distinct lobes clearly recognizable, 
each with its own individual duct (clitellate specimen). The common 
atrial duct is slenderJ 2-3 mm. long. 

Segment xi is reduced to a horseshoe-shaped ovarian chamber. 
Remarks.-The citellate specimen appears to be slightly post-sexual, 

with no free ova in the ovarian chamber but with ovisacs distended by 
a yellowish debris. The second specimen is juvenile, the ovisacs being 
small rudiments in xii. 

Prostates of the clitellate specimen differ from those of M. gravelyi iIi 
the absence of deep marginal incisions of the capsule, the smooth surface 
(slight irregularities appear to be due to twisting or crowding by other 
organs), and the regularly elliptical to circular cross section. Prostates 
of the second specimen have a few slight marginal incisions, and may be 
more like those of M. gravelyi but the external glandular layer is strongly 
adherent to the capsule. 

Both specimens are clearly distinguished from M. deshayesi by the 
absence of leaflets on the vas deferens. The clitellate worm appears 
to differ from M. gravelyi in characteristics of the prostatic capsule which 
are of sufficient importance to· indicate that the worm belongs to a 
distinct species. The juvenile worm should perhaps be referred to 
M. gravelyi but is really too immature for specific identification. 

The specimens referred to below could not be secured for examina
tion. In view of the possibility tltat these specimens do not belong 
to the species to which they were referred they have been excluded from 
the preceding portion of the paper. 

Moniligaster sp. 
2. 

1909. Moniligaster perrieri (part), Micluwlsen, Mem. Ind. Mus. I, p. 150. 
(Specimen from Tiger Shola.) 

Quite possibly correctly identified. 

3. 
1913. Moniligaster perrie1'i, Michaelsen, Mitt. Mus. Hamburg XXX, p. 78. 

(Specimens from Ponmudi and Bonaccord, Travancore, at elevation~ 
of 500·750 M.) 

1929. Moniligaster perrieri, Aiyer, Rec, lnd, M'll8, XXXI, p. 15, 

Possibly M. ai,!!eri 1 
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4. 
] 924. 1Jf oniliga8ter pcrrieri (part), Stephenson, Rec. Ind. Mus. XXVI, p. 322. 

(Inclu~ing only Cambridge Museum specimen.) 

Present location of this specimen, if still in existence, is unknown. 
It is not in the Cambridge Museum or in the British Museum. The 
diameter is only slightly greater than that of M. beddardi. The descrip
tion of the prostate as sausage-shaped and bent on itself, together with 
the information that the prostates are longer than in those specimens 
no\v referred to M. beddardi, mayor may not be evidence for a similar 
iden tifica tion 1. 
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1 Dr. L. Cernosvitov has been kind enough to check over the material in the British 
Museum, and writes that the only specimen of perrieri is labelled as-follows: " MonUi
gaste1' perr·ieri 1925.5.12.9:3. Kodaikanal, 8. India. Indian Museum. Ex. W 707/1." 
This obviously is not the Cam bridge specimen but is from the batch that contained the 
types of beddardi as well as a specimen of stephensoni. 


