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INTRODUCTION. 

The worms described below have been received from several sources; 
but the great majority have been sent from the Indian Museum, and 
I must thank Dr. Annandale for giving me the opportunity of examining 
some very interesting matel'ial. Of the specimens received from other 
correspondents, mu ch the most noteworthy were contained in a few 
tubes sent by the Government Entomologist, Agricultural College, 
Coimbatore, S. India. These contained two new genera of Ocnerodri
linae. The last of the worms desoribed in the present paper is not an 
Indian species; it was found in Palestine by Major Sewell. I may here 
draw attention to some of the more general results of the present investi· 
gations. 

The Ocnerodrilinae have till recently been represented in India by 
only a single endemio species, Gordiodrilus ttavancorensis (N ematogenia 
panarnaensis and Ocnerodrilus occidentalis are peregrine). Miohaelsen 
in 1921 added a second, GU1yia na1'ayani (7). Gurgia has affinities 
with Maheina, one of the more primitive members of the sub-family, 
which is found in the Seychelles. The, new genera described below, 
Malaba'ria and Aphanascus, are to some extent intermediate between 
Maheina and Ourgia, and therefore, help us in filling in the out
lines of the phylogenetic tree of the sub-family. Malabaria, is in all 
probability the immediate ancestor of Aphanascus, and Aphanascus 
very possibly leads on to OU1yia; Maheina however cannot be the an
cestor of Malabaria; the latter genus, though on the whole the more 
advanced of the two, must have branohed off from the phylogenetic 
tree above the origin of Maheina. 

Zoogeogra phically, the discovery of these worms strengthens the 
evidence of a faunistic relationship between India and E. Africa. While 
these genera, along with Ourgia, point to the Seychelles, the genus 
Gordiod1'ilus, to which the other endemic Indian Ocnerodriline belongs, 
is found outside India in Zanzibar and Madagascar. Several species 
of Howascolex, a genus of Octochaetinae known' before 19'21 only from 
~adagascar, were described from Southern India by Michaelsen in the 
same paper (7) which contained the account of OU1'gia; while Erythraeo .. 
drilus, a near relative and perhaps an immediate d'escendant of Howa-
8colex, is one of the characteristic worms of Western India. 

It is interesting to find the two new genera occurring in the same 
place, and collected ~t the same time. It has already been said that 
Aphanascus is a direct descenda.nt of Malabaria; apart from the fact 
of their oocurring together the evidence from anatomy would, I think, 
be sufficient to show this. It may reasonably be surmised that the 
birth of the younger genus has taken place here, and at no remote 
period. 

But though the significance' of the facts of structure seems to me 
to be unmistakable, still the morphological differences between the two 
worms are not inconsiderable. In the younger genus, Aphanascus, 
the posterior pair of prostates have disappeared, and also the anterior 
pairs of testes and male funnels; i.e., instead of being acapthodriline 
and holandric, it is microscolecine and metandric. These are charac
teristic stages in the evolutionary history of the line, and the result 
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nlust be lnarked by a distinction of genera. The structure of the pros
tate (on which l\Iiehaelsen has laid SOlne stress) is also different in tho 
two, the wall being one cell thick in Malabarict, rnore than one in Apha
nascus. 

If the above considerations are ,veIl founded, it \yould seenl to follow 
that large lnorphological changes,-sufficiently large to give rise not 
merely to ne\v species but to ne,v genera,- nlay come about in no great 
length of tinle; and that evolution nlay proceed, at tinIes, ,vith large 
strides and at a rapid pace. 

The t·wo new Ocnerodrilines, along with the related genus Curgia, 
illustrate one of the difficulties of systclnatic in vestiga tions in the group 
of the l\Iegascolecidae, namely the partial, or sOlnetinles the complete, 
disappearance of the leading character of a group. The Ocnerodrilinae 
originated froln the COlnmon ancestor of the Megascolecidae by the de
velopment of paired vascular sacs on the ventral side of the oesophagus; 
in these three genera the structures have no longer the form of sacs, and 
are merely small tubular diverticula enlbedded in the oesophageal wall; 
so that if the investigation is confined to dissection, the true condition 
will be overlooked. So in the Octochaetinae, the original differen .. 
tiating feature is the development of the micronephridial condition, 
which persists throughout all the ramifications of the subfamily; yet 
in the genus Ralnielll~ the 111icronephridia are few in number and large 
in size,-it may be only one on each side of each segment; and the organs 
can only be recognized as miCironephridia by the fact that they have no 
ciliated nephrostome and no connection ,vith the septa. In the Diplo
cardiinae the characteristic feature, the appearance of which differen
tiated the ancestor of the subfanlily from the original stock, is the double 
gizzard; yet in M onogaster the t\VO gizzards have coalesced again, 
and it is only the geographical relations that permit us confidently to 
assign to the worm its true position . 

. Passing to another of the WOl'111S described below, it is surprising 
to find, for the first time, and in the very middle of India, a species of 
Diplocardia. I have looked carefully for any indication (e. g., in the 
nephridia, or in the presence of calciferous glands) that the \vorm might 
belong to another genus, but without result; and \ve must, I think, take 
the facts as we find them. 

The subfamily Diplocardiinae was already represented in India by 
a number of species of Dichogaster, of \vhich ho,vever the majority are 
peregrine, and have certainly been introduced; these ~mall worms are 
among the common wanderers of the warlner regions of the globe, and 
at Inost only two Indian species are possibly endemic. With Diplo
cardia" the parent genus of the subfamily, it is different. This genus 
has hitherto been found only in North America (United States and 
Mexico), \vhere, therefore, it is probable that the subfamily branched 
off from the "original Acanthodriline." We must suppose that Diplo
cardia reached India in the natural \vay, by s}O\V progression during 
countless generations, and this assumes a continuous land bridge be .. 
tween America and Asia. Such a bridge existed formerly in the North, 
between Siberia and Alaska; and it is this bridge which apparently 
also explains the occurrence of the Megascolecine genera Megascolides 
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and Plutellus in North America. The Megascolecinae origina ted, 
apparenUy, somewhere in the S. E. of the Eastern Hemisphere; and 
Megascolides and Plutellus therefore passed across the bridge in the 
opposite direction to Diplocardia. 

The discovery of N otoscolex palniensis prompts a final remark. It 
must now be recognized (Michaelsen, 5, 6; Stephenson, 10) that species 
of the large genus Megascolex have originated at different times and in 
different places from different ancestors, these ancestors being in several 
cases different species of N otoscolex. I would myself go further than 
this, and say that more than one genus (N otoscolex, Perionyx, and per
haps Spence'riella) has given origin to species of our present genus Megas
colex (9). But however this may be, it is interesting to meet with another 
case where a close relationship, perhaps actual filiation, between certain 
species of M egascolex and a N otoscolex can be traced (cf. the remarks on 
M egascolex sylvicola var. marianae also). 

Fam. NAIDIDAE. 

Genus Nais Mull. em. Vejd. 

Nais communis Piguet var. caeca Steph. 

~mall muddy ohannel, north of Loktak Lake, Manfpur, Assam. 18. xi. 19.20. 
Numerous specimens. 

Nais paraguayensis Mich. var. aequalis Steph. 

Bombay, in a tank. August 1923. J. P. Mullan. Numerous specimens. 

Genus Haemonais Bretscher. 

Haemonais laurentii Steph. 
Within the mantle-cavity of Vivipara hengalensis, in shallow water tanks near 

railway station, Nagpur, Central Provinces. H. S. Rao. 13. xi. 1922. 
A single specimen. 

Length 7 mm.; diameter 0·28 mm.; segments 50. No -budding zone. 
Dorsal setae begin in segm. xvii. 

The curious habitat of the worm naturally led to its being labelled 
8S ~ Ohaetogaster. 

Genus Branchiodrilus Mich. 

Branchiodrilus menoni Steph. 
Madras, in a tank in the Horticultural Gardens in which Victoria regia was 

growing. From IC. S. Padmanabha Aiyer. 1909. A number of specimens. 
~rivandrum, Travancore) from an unused tank in which N ymphaea lolus flou

rished. From K. S. Padmanabha Aiyer. 1922. A number of specimens. 

Fam. TUBIFICIDAE. 

Genus Branchiura Bedd. 

Branch iura sowerbyi Bedd. 
Northern portion of Loktak Lake, Manipur, Assam; ManipUl: Survey; 2,600 ft. 

16-17. xi. 1920. Several fragments. 
Inle Lake, Southern Shan States; N. Annandale. A single small and incom

plete specimen, in two fragments. 
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Genus Bothrioneurum StoIc. 

Bothrioneurum iris Bedd. 

Waterworks, J(odaikanal, Palni Hills, S. India; 7,500 ft.; in wet mud under 
stone. S. Kemp. August 1922. A number of specimens. 

Fam. MONILIGASTRIDAE. 

Genus Moniligaster E. Perro 

Moniligaster perrieri Mich. 

(PI. XXI, figs. 1, 2.) 
Vandel'avu, Palni Hills, S. India; ca. 7,400 ft.; under stones in stream in jungle 

S. Kemp. 26. viii. 1922. Five specimens, of varying sizes, some immature 
Near neutral saddle, Palni Hills, S. India; 4,200 ft. under stones in donse 

jungle. S. Kemp. 14. ix. 1922. A single specimen, in very bad condition. 
Ex. 'V. 7~7. Kodaikanal, Palni Hills, S. India. S. I(emp. August 1922. Three 

specimens, two with hinder ends regenerating. 
From among the snakes, in the Balfour Room, Cambridge University Museum; 

original locality unknown. Sent by Dr. H. R. 1\iehra. A single specimen. 

I give first so:r;ne details of the atrial gland, the distinguishing charac
ter of the genus, and then discuss the great variability of the species. 

The atrial gland is large, much larger than the spermathecal ampulla; 
it consists of two halves, one in segment vii and one in viii; each of these 
forms a large ovoid mass, and takes up the whole length of the segment 
in which it lies. The t,vo portions are joined together by a narrower 
region, and this communicates with the exterior by a short common 
stalk, the whole forming a V or Y -shaped organ (fig. 1). Each half 
is composed of a large number of minute lobules, but the basal part of 
each, as ,veIl as the common stalk, is shining, i.e., muscular; the sper
luathecal duct, conling from above, joins betwet.n the two halves. In 
the specinlen from the Balfour Room, only the common stalk is muscular, 
and the mode of junction of the spermathecal duct differs slightly (fig. 2). 

The great variability of the species may be illustrated by the fact 
that I at first separated as distinct species two of the four batches 
enumerated above; and it 'va~ only when I came to collate my descrip
tions for the purpose of the present paper that I sa'v that all the Monili
gasters must be united. The chief distinctions I had thought to be the 
size, the setal intervals and the prostates; but in all these characters 
intermediate terms are found which link together the extremes. 

The largest ,vorm Vias that from Cambridge; this was 290 mm. long, 
and 15-18 mm. in diameter; it had 256 segments; this large size of course 
,vas ans,verable for its confusion ,vith the snakes. The uninjured 
specimen of the third batch measured 220 mm., with a diameter of 
10 mm., and 230 segments; those of the first batch were of varying 
sizes; while that of the second ,vas only 55 mm. long, and 3 mm. in dia
meter, with 80 segments. 

The setae were noted to be absent or indistinguishable in the first 
few segments in the specimens of t,vo of the batches. As to the setal 
intervals ;-in the first, aa =bc, dd ==half or perhaps five-ninths of the 
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circumference; in the second, aa =be, or anteriorly may be rather greater 
than be, while dd is rather more than half the circumference; in the 
third, aa is throughout less than be,-about three-fourths of be in the 
hinder part of the body, but the difference between the two is rather 
less in front while in some segments behind the genital apertures they 
may be almost equal; in this batch dd=four-sevenths of the circum
ference. In the specimen from Cambridge aa =four-fifths of bc, and dd 
=four-sevenths of the circumference. 

The male pores mayor may not be situated in depressions, as in 
the original description of the species; they may even b6 on small pa
pillae. 

The spermathecal apertures, which in the original specimens were 
in line with cd, were in three of the four batches situated immediately 
below the line of setae c. 

The gizzards vary considerably, both in number and position. There 
may be four, in segins. xvi-xix; or four, in the same segments, with 
rudimentary gizzards in addition in xv and xx; or four, in xv-xviii, with 
a rudimentary gizzard in xlv; or lastly there may be six, in segms. xv-xx. 
Th!3 original description gave five, in xvii-xxi, the last almost rudi
mentary. 

The ovisacs may be confined to segm. xii, or may extend through 
xiii also, or through xiv too. 

The prostate varies very much in length, and also in the form of its 
duct. It is longest in the specimen from Cambridge, where it is sausage .. 
shaped, and bent sharply on itself; but per contra the duct seems to be 
shortest here, since the glandular investment ceases only just before the 
organ joins the body-wall; the ectal end is crossed by two stout mus
cular bands. In the specimen of the second batch the glandular portion 
is ovoid with its long axis anteroposterior, the vas deferens joining it at 
its anterior pole; the duct comes off from the middle of the gland, is 
equal in size to the glandular part, is sw:ollen in its middle, constricted 
above and below, at its junction with the gland and with the body-wall; 
muscular bundles radiate from the outer border of the duct to the body
wall. In the third batch the gland is somewhat mushroom-like,
a rounded mass with·a stout duct, distinctly marked off, underneath it; 
into the duct are inserted a number of muscular bands, mostly trans .. 
verse in direction, and the duct perhaps widens a little as it enters the 
body-wall beneath these bands; the vas' deferens seems to ~nter the 
anterior and internal surface of the gland. Finally in the first batch 
the gland is subspherical, constricted at its base, where it is attached 
by a short stout stalk which swells out as it enters the body-wall; the 
:vas deferens joins the anterior and internal surface of the gland. 

Genus Drawida Mich . .... 

Drawida barwelli Bedd. var. impertusa Steph. 

Bombay. ColI. J. P. Mullan. Thirteen specimens. 

This variety has previously been described from Bombay. The male 
pores were here on small papillae, the ridges previously described as the 
prominent anterior and posterior lips of the pores being in front of and 
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behind the papillae. The gizzards were three In number in the dissected 
specimen, in segments xiv-xvi; there was some strengthening of the 
alimentary wall in xiii also. The spermathecal atrium was represented 
only by a slight widening of the termination of the spermathecal duct 
as it entered the body-wall. 

var. hehoensis var. nov. 
He-ho, Yawnghwe State, S. Shan States, Burma; 3,800 ft. iii. 1922. 

N. Annand"le. A single specimen, hard and brittle. 
He-ho plain. 8. iii. 1922. Four specimens, in bad condition. 

External Oharacters.-Length 45-95 mm. (the latter in softened 
specimens) ; diameter 3·5 mm. Segments 150; no secondary annula
tion. Colour light olive, mottled. 

Prostomium absent or indistinguishable in the first specimen; per
haps epilobous i, the tongue cut off behind in the others. 

Dorsal pores absent; some vestiges seen as small depressions on 
the surface in the second batch, but there were no perforations. 

The setae begin on segment ii, and are relatively- very large at the 
hinder end; they are closely paired; aa=bc; dd comprises five-eighths 
of the circumference. 

The clitellum extends over segms. x-xiii (=4). 
The male pores are in groove 10/11, midway between the lines of 

setae band c. 
The female pores are in 11/12, immediately outside, or possibly in, 

the line of setae b. 
The spermathecal pores are in 7/8, in line with cd. 
Internal Anatomy.-Septa 5/6-7/8 .are stout, 8/9 is thinner but still 

Inoderately stout, 9/10 is thin. 
The gizzards in the first specimen are three in number, in segnls. 

xiii-xv; they are firm, spherical, and very large; those in xiv and xv 
were found lying side by side, the septum between them' being oblique. 
In the second batch four gizzards were found, in xv-xviii; and there was 
some thickening, due to distinot longitudinal strands of muscle fibres 
in the wall of the gut, in xiv also. 

The last heart is in segment ix. 
The testis sacs vary somewhat; in the first specimen they were con

fined to segment x, and had a oharaoteristic shape, being roughly 
ovoid with the long axis transverse and the inner pole prolonged to or 
across the middle line as a long tapering tail-like appendage. In the 
dissected specimen of the second batch the sacs were large, the main 
portion being in segm. x and taking up the whole length of this 
segment, while each had an elongated narrower and shorter portion in 
ix ; a tail-like appendage was continued downwards and backwards from 
the hinder end of each sac. 

The vas deferens consists of a not very large number of coils, situated 
altogether in segm. x. 

The prostates are shortly cylindrical, the height of each being about 
twice its thickness; the surface is soft and "glandular", and not shining; 
~ach narrows below to be attached to the body-wall by a short stalk, 
and receives the vas deferens at about two-thirds of its height (measured 
upwards from its attachment). 
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Ovaries and funnels are contained in segm. xi; there is no ovarian 
ohamber. The ovisacs are confined to segm. xii. 

The spermathecal ampullae are ovoid saos of moderate size; the 
duct is contained in segm. viii, and winds somewhat in its course; 
the atrium is represented only by a slight widening of the duct as ~t 
enters the body-wall. 

Rema'rks.-The characters which distinguish these 'Worms from 
both the type form of the species and from the Var. impertusa are the 
enlarged setae at the hinder end, the shape of the prostates, and perhaps 
the" tails" of the testis sacs; in addition, the present specimens differ 
from the type form in having no dorsal pores, and from the var. 'l~mper
tUBa in having the setal interval aa equal to be throughout, and in wanting 
the papillae on segIn. x. 

Drawida fluvaitilis sp. nov. 

(PI XXI, fig. 3). 

Along the White-crow streaUl, tlear Yaw,nghwe, Southern Shan States, Burma, 
S. L. Hora. 29. iii. 1922. Parts of apparently six: worms, but most of them 
in two fragments; five pieces were sexual. 

External eharaeters.-Length 74 mm.; diameter in general about 2 mm. 
at clitellum 2'5 mm. Segments 145; segments in general more or less 
dis~inctly triannular. Colour light brown, equable throughout, exoept 
that the clitellum is rather lighter; no difference between dorsal and 
ventral surfaces. 

Prostomium sm-1ll, round, prolo bouse 
Dorsal pores absent, but small dark spots are seen in places, 

problbly where the lon,gitudinal muscular coat is wanting. 
The set9.e begin on segm. ii; they are small, but larger in the ant

erior part of the body, esp3cially on the clitellum; they are closely paired; 
aa is slightly less than be ; dd is four-sevenths of tb e circluuference. 

The nephridiopores are in line with cd; but in many places, espe
oially towards the hinder end, there appears to be a second, also conti
nuous, series of pores in ab ; this however is an appearance only, and on 
disseotion only one p3tir of n.ephridia arc found in eaoh segment, the 
ducts discharging in the line of the lateral setae. 

The clitellum includes half or rather more of segm. ix and half 
gf more, or even all segm. xiv (=5-ca. 51) ; it is ring-shaped, lighter 
in oolour, and the segments smoother, but is nevertheless not very 
m~rked. 

The ID":tle pores are in groove 10/11 ; they are snutll slits, with their 
centres mid,vay between band c, or perhaps slightly nearer to b. 

The femq,le pores are indistinot, but seem to be in groove 11/12 just 
within the line of setae a. 

The sperrn'ttheo'1l pores are inconspicuous, in groove 7/8, in line 
with c. 

There are no other genital ma rkings. 
Inter-nal Anatomy.-The body-wall is thinner and more transluoent 

th'~n usu"1l, and this is not due to bad preservation. 
Septa 5/6-8/9 are moderately thick ened. 
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There are three gizzards, in segms. xiv-xvi; these are firm and' 

round, and each has behind it, in the hinder part of its segment, a ring 
of thin-walled gut where the muscular development is absent. The 
oesophagus is somewhat strengthened by longitudinal muscular' bands 
in xiii also. 

The last heart is in segment ix. 
The testis sacs are large, reddish, antero-posteriorly elongated, and 

either cylindrical throughout or narrower in front; the greater part of 
each is in segment x, and a bout a third or a fourth of their length in ix ; 
x is a long segment, and the sacs extend quite to its hinder limit, and 
press septum 11/12 backwards. 

The vas deferens is a very fine coiled tube, which lies altogether on 
the posterior side of the septum (9/10). 

The prostate (fig. 3) is relatively· very small, cylindrical, curved so 
as somewhat to resemble a sausage; it has a soft, almost papillose 
surface, and there is no separate duct. The vas deferens enters it about 
one-third of its length from its anterior end. The gland lies on the 
ventral body-wall, and is not curved round the alimentary canal. 

There is an incomplete ovarian chamber, septa 10/11 and 11/12 
being close together but separable; the chamber has however 'u, complete 
flo<;lr above and at the sides of the alimentary canal. 

The ovisacs are large and stoutly cylindrical; they extend back to 
the level of the hinder end of segnlent xiv (by bulging baok septum 
13/14) or halfway through xv (by bulging back septum 14/15). 

The spermathecal ampullae are ovoid sacs; the duot is thin and 
slightly coiled, and lies on the hinder face of the 'septum (7/8) ; there is 
no trace of an atrium. 

Remarks.-The present species comes nearest to Dra~vida bartvelli 
var. impertusa, or to D. pellucida f. typica or var. pallida; but the form 
of the prostate is characteristic. 

Drawida nandiensis Spa nov. 

(PI. XXI, fig. 4). 

Nandi Hills, Bangalore; 4,800 ft.; under damp earth. CoIl. J. P. Mullan. Very 
numerous specimens. 

External characters.-The length of the worms varies, a large one 
being about 90 mm., and one of average size about 70 mm. or less; diame
ter 4-5 mm. Segments of a worm of 70 mm. 205, so that each segment 
is very short; the segments are biannular in the anterior part of the 
body. Colour a light and slightly pinkish grey. 

The prostomium is not distinguishable. 
Dorsal pores are absent. 
The nephridiopores are in line with cd. 
The setae begin in segm. ii, and are closely paired; aa is slightly 

less than be, and dd is slightly greater than half the circumferenc~. 
The clitellum was not distinguisha hIe. 
The male pores are between the lines of band c, but nearer b ; they 

are situated on small papillae, which are sometimes so prominent as to 
resemble small penes. 
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The female pores are small, and are situated in line with setae b, 
The spermatheoal pores are inlmediately ventral to the line of setae c. 

All the genital apertures are in the usual grooves. 
Inte1'nal Anatomy.-Septa 5/6-8/9 are much thickened. 
There are three gizzards, which may be in segms. xv-xvii, ,vith in 

addition some thickening of the alimentary wall in xiii and xiv; or the 
gizzards may be in segments. xiv-xvi, and the thickening in xiii may be 
absent. 

The last heart is in segm. ix. A large vessel leaves the dorsal 
trunk at the anterior limit of segm. x on each side; it passes down
wards, outwards and backwards, and branches on reaching the body
wall at the hinder limit of the segment. 

The testis sacs are of moderate size, and project slightly into segm. 
ix, though their main mass is in x; they are somewhat irregular in shape. 

The vas deferens is very fine, and forms a large tightly convoluted 
coil in segms, ix and x; the portion in x is rather thicker than that 
in ix. 

The prostates are of moderate size; each is roughly spherical, and is 
attached to the parietes by a broad, scarcely constricted base; the vas 
deferens enters the gland at the middle of its anterior face; the surface 
of the prostate is smooth but not shining,-and can scarcely be called 
either" muscular" or " glandular." 

There is a complete ovarian chamber. 
The ovisaos are short, cylindrical, and end behind in segment xiii. 
The spermathecal ampulla is oval in shape; the duct is thin and 

coiled, and lies in segm. viii; it pierces the septum (7/8) low down, 
and unites with the atrium, which forms an irregularly lobed mass in 
segm. vii, low down near its base (fig. 4). 

Fam. MEGASCOLECIDAE. 

Subfam. J.1.EGASCOLEOIN AE. 

Genus PlutelIu8 E. Perro 

Plutellus kempi sp. nov. 

(PI. XXI, figs. 5, 6). 

Kodaikanal, Palni Hills, S. India; 6,850·7,000 ft. August 1922. S. Kemp 
Under logs of wood. A single specimen, in very bad condition, the hinder 
end wanting. 

External cltaracters.-The length of the specimen, which lacked the 
hinder end, was 75 mm., and its diameter 2'5 mm. The segments were 
uncountable, owing to the condition of the worm; a number of precH
tellar segments showed secondary annula.tion,-from two to five rings. 

The prostomium is small and epilobous!; the sides of the tongue 
converge but do not meet. 

Dorsal pores begin in groove 9/10. 
The setae are very small and difficult to see; they are paired, and in 

hoqt of the clit~llum the ~elations are ab=!aa=tbc=fcd; immediately 
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behind the olitellum the pairs seem to be considerably oloser; -e= 
taa=lbc=ied; towards the hinder end an is slightly less than laaJ 

and is equal to ! be and nearly equal to cd; in the rest of the body the 
setae are invisible in the present speoimeD; dd is equal to half the oir ... 
oumference. 

The cliteUum extends over lxiii-xvii (=41). 
The male area (fig. 5) is situated on segm. xviii; it t.akes up 1he 

whole ventral surface of the segment, and bulges the limits of the seg. 
ment forwards and backwar.ds; it is bounded in front and behind by 
a lip, but not at the sides. Within this area are two large rounded papillae, 
approximated in the middle line, where they are separated only by a 
longitudinal groove. The male pores are indicated on the summit of 
the papillae, about in line with the setae abo 

The female apertures were not seen. 
The spermathecal apertures are two pairs, situated on the anterior 

parts of segms. viii and ix., and in line with setae a ; but this statement 
is derived from the results of dissection rather than from external in .. 
spection, the, pores being very inconspicuous,-the anterior pair in
visible. 

Internal Anatomy.-Septa 4/5 and 5/6 are thin, 6/7 is slightly thickened, 
'l/8 and 8/9 somewhat strengthened, 9/10-11/12 moderately stout, and 
12/13 slightly thickened. 

The gizzard is of moderatf) size, firm and barrel-shaped, in segm. v. 
There are no calciferous glands. 

The last heart is in segm. xiii. 
The excretory system is meganephridial. 
Testes and funnels are free, in segms. x and xi. 
The seminal vesicle~ are one pair, in segment xii, of moderate size, 

racemose. 
The prosta~es are tubular; the glandular part forms a closely con

voluted coil occllpying segms. xvii, xviii and xix; the duct is very 
thin, transverse in direction, slightly shining, only slightly bent, and 
rather wider in its ectal portion. 

Ovaries and funnels are situated in xiii. 
The spermathecae (fig. 6) are two pairs, in segms. viii and ix; 

the ampul1a is ovoid; the duct is not sharply marked off, and is as long 
or nearly as long as and half as thick as the ampulla; there is a single 
diverticulum, small, ovoid' and shining, somewhat longer than the duct 
is wide, without stalk, which enters the ectal end of the duot. 

There are no penial setae. 

Plutellus campsiaulus1 sp. nov. 
(PI. XXI, fig. 7). 

Vandaravu, Palni Hills, S. India; ca. 7,400 ft.; under stones in stream in jungle. 
S. Kemp. 26. viii. 1922. Two specimens, one mature. 

External characters.-Length 65-75 mm.; diameter 2·75 mm. Colour 
pale, with no difference between dorsal and ventral surfaces. Sfgnlel).ts 
of the longer worm 155 ; no secondary annulation. 

1 KcXlL~tt;, " curvature" and a.UAOc:. "a tube, vi:pe"; in reference to the bent 
sparmathecal duc~. 
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Prostomium epilobous !, the tongue not closed behind. 
The dorsal pores begin in groove 5/6 in one, and apparently in 4/5 in 

the other but this is perhaps rudimentary, not perforating the body
wall. 

The setae are paired, the ventral widely, the lateral very widely. In 
the middle of the body ab=iaa=lbc=£cd; dd is about equal to aa, and 
is ted. Behind the clitellum ab=~aa=tbc=icd, while dd is equal 
to 2cd. In front of the clitellum dd is much increased; ab=faa= 
-fbc=fcd, while dd=~cd. Thus bc is on the whole the greatest interval, 
being exceeded by dd only in the anterior part of the body. 

The clitellum extends over lxiii-xvii (=41); it is smooth, and setae 
are present. 

The male pores are situated on segm. xviii, in line with setae b, 
on small papillae. The papillae are seated on a slightly dumhbell
shaped transverse thickening of the ventral surface, and are delimited 
in front and behind by slight grooves. 

The female pores are minute, on segm. xiv, immediately in front 
of the setae a. 

The spermathecal pores are two pairs, in grooves 7/8 and 8/9, im
mediately outside lhe line of setae b. 

Inte'l'nal Anatomy.-Septa 5/6 and 6/7 are slightly strengthened, 7/8 
and 8/9 are somewhat thickened, 9/10-11/12 moderately strengthened, 
and 12/13 and 13/14 somewhat less so. 

The gizzard, in segm. v, is small, round, and soft, and in consider 
able degree rudimentary. There are no calciferous glands; the oeso
phagus is somewhat dilated and vascular in segms. vii and viii. The 
intestine begins in xvii. 

The last heart is in xii. 
The excretory system is meganephridial; the nephridia are small 

in the anterior segments, and increase in size from the prostatic 
region. 

Testes and funnels are free in segms. x and xi. 
The vesiculae seminales are two pairs, in segms. ix and- xii; they 

are racemose, and of moderate size, each meeting its fellow dorsally. 
The prostates are tubular, and are thrown into several loops, which 

occupy segms. xviii and xix; the duct is thin, short, and curved, the 
ectal portion being rather stouter and shiny. 

There are no' penial. setae. 
The ovaries and ovarian funnels are contained in segm. xiii. There 

axe relati yaly large racemose ovisacs in xiv. 
The two pairs of spermathecae (fig. 7) are situated in segms. viii 

and IX ; the ampulla is an irregular sac, very definitely marked off from 
the duct, which is bent at a knee-like angle; the length of the duct, if 
straightened out, is somewhat greater than that of the ampulla, and its 
width in general is a quarter that of the ampulla, but it is a little wider 
at the bend. There is a single diverticulum, almost globular, with a 
. short stalk which attaches it' to the bend of the duct; the diameter of th~ 
<Uverticulum is about the s.ame as that of the duct~ 
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Genus Spenceriella Mich. 

Spenceriella duodecimalis Mich. 

(PI. XXI, figs. 8-13.) 

[VOL. XXVI, 

Kodaikanal, Palni Hills, S. India; 6,850·7,000 ft.; under logs of wood. S. Kemp. 
August 1922. 

I{odaikanal; 6,900 ft.; under rotten wood. S. Kemp. August 1922. 

In 1909 Michaelsen (3) described Spenee1'iella duodeei'lnalis from two 
8peoimenl'1 taken at I(odaikanal in the Palni Hills. In the present 
collection there are numerous specimens of the same species, which how
ever fall into at least four groups, with well marked and distinotive 
characters. 

f. typical 

The original specimens investigated by Michaelsen had twelve setae 
per segment in the anterior half of the body, arranged in distinct pairs 
(three pairs on each side) in front of the clitellum ; behind the clitellum 
the paired arrangement ceased, and the distribution became irregular 
behind seg~ent xlv or I, while the number per segment increased to 16 
or 17. 

Several somewhat similar specimens were found in the present collec
tion in the first batch of material mentioned above. For example, in 
one specimen, at the hinder end there was some irregularity of arrange
ment, and the number of setae per segment increased to 14, 16 or 17. 
In another, the number 12 was maintained till near the hinder end, 
which had apparently been regenerated; in this portion the setae were 
irregularly arranged and more numerous, about 16 per segment. In a 
third, the hinder end had obviously been regenerated, and a similar 
irregularity and increase of numbers were found. 

In the first of the above specimens, which was examined internally 
also, the spermathecal diverticulum was three-quarters or five-sixths as 
long as the anlpulla (fig. 8). The prostates extended back to segment 
xlii. Externally, there was a pair of small white papillae on the hinder 
part of segment xvii, in the line of setae b on one side, a little external 
to it on the other; there was nothing internally corresponding to these 
papillae. 

f. regularis. 

From both localities mentioned above, five specimens from the 
first, six from the second. 

In these specimens the setae were 12 per segment throughout the 
body, in three pairs on each side. In general oo=li or nearly 2ab=bc= 
ed=de (or may be rather less than de) if; ab=ef; thus setae cd can 
scarcely be said to be paired. Or again ab =1 aa =ef if; ab is here 
slightly less than be, which in turn =ed and is two-thirds of de. The 
setae are of considerable size relatively to the size of the worm. 

In a dissected specimen of the first batch the spermathecal ampull~ 
was a club-shaped sac with no definitely distinguishable duct; the dI
verticulum was also clubshaped, slightly shorter than the main pouch, 
a~d half as broad as the latter, which it joined at the body-wall (fig. 9), 
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The proportions of ampulla and diverticulum however appear to vary 
very much; the relations in two dissected specimens of the second batch 
are illustrated in figs. 10 and 11. 

Regarding other characters the follo\ving brief notes may be added. 
The length of the longest specimen was 84 mm., the ~J verage diameter 
1·25 mm., and the maximum 1·75 mIn. The segments of the longest 
specimen numbered 125. The dorsal pores began in furro\v 4/5. The 
clitellum was constricted, and embraced segms. xiv-xvi (=3). The 
male pores ,vere on small round papillae in the setal zone of xviii, the 
papillae being in, a~d equal in extent to, the intersetal intervals ab; each 
has a small secondary papule on its surface, the papule being surrounded 
by a groove. The female pore was single and midventral, immediately 
in front of tho setal zone of segm. xiv. The spern1athecal pores were ~n 
f.urrow 7/8, in line with b. The gizzard was in segm. vi. The calciferous 
glands Were sessile on the oesophagus and not stalked, but they formed 
considerable ovoid swellings of the gut in segm. xiii, and there was 
some swelling in xiv also, but less than in xiii. There were small ovisacs 
in xiv. The prostates reached segm. xxxvi. 

f. quadripapillata . . 
A single specimen, from the first batch, was noted. In this form, 

as in the last, the setae are twelve per segment thoughout the body; 
ab=!aa=ibc=ied=!de==ief ;If is little more than ef (ca. It ef) ; at the 
hinder end de is reduced, so that be, ed, de and ef are about equal. 

The male field is characteristic of this form. On each side of segm. 
xviii, on the ventral surface, are two small round papillae side by side, 
taking up the equivalents of the setal interspaces ab and be respectively. 
The male pores are on ,vhat might be called a ".col " between the two 
papillae of a side, i.e., the narrow interval between the two papillae of a 
side is raised somewhat, but not to the level of the top of the papillae 
themselves; the pores are thus in line with b. 

On dissection, the spermathecal ampulla was found to be regularly 
oyoid in shape; the duct was distinct, rather more than half as long and 
a quarter as wide as the ampulla; the diverticulum was cylindrical and 
long,-somewhat longer than the ampulla and duct together, and was bent 
round the end of the ampulla; it was nearly as thick as .the duct, but 
slightly thinner to\vards its ectal end, which was attached to the ectal 
end of the duct (fig. 12). 

Additional characters were as follows :-Length 38 mm.; diameter 
1·75 mm.; segments 81 ; colour pale. Prostomium epilobous 1, tongue 
open behind. J)orsal pores beginning in furrow 3/4. Clitellum lxiii
lxvii (=4), not constricted. The female pores appeared here to be double, 
situated just in front of and internal to a on segm. xiv. The gizzard 
was in segm. vi. The calciferous glands formed a single relatively 
large spherical ~"Telling on each side, occupying segments xiii and xiv; 
the portion in xiii ,vas opaque \vhite in colour, that in xiv sho'wed longi
tudinal vascular striations. The prostates were shorter than in the other 
"forms" and extended back to segm. xxix only. 
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f. ditheca. 

A single speciInen from the first batch of material showed two pairs 
of spermathecal apertures. These were situated in grooves 7/8 and 8/9, 
bet,veen the lines of band c, but nearer b. The alTIpullae w~re ovoid 
S1CS, the duct equal in length to the Dmpulla and half as thick as the 
latter; the diverticulum was cylindrical and very long,-twice or nearly 
t'Nice as long as ampulla and duct together (fig. 13). 

The setae were twelve per seglnent ; but in the last fe, v segnlents there 
was SOllle irregularity, both in arrangement and in nU'mbers; e.g., there 
might be five setae on one side of the body and eight on the other. Not 
all the segments at the hinder end show irregularity, and when there is 
irregularity it more often affects the arrangement than the numbers. 
In the middle of the body ab=1aa=!bc=!cd=~de==-~-ef (or perhaps 
~('f) ; ff==ll ef· 

Among other points the following may be noted :-Length 70 mm.; 
diameter 3 mm.; segments 135; colour pnle~ no diflercnce between 
dorsal and ventral surfaces. The ,vorIn ,vas flattened dorsoventrally. 
Dorsal pores began in furrow 4/5. The clitellum was possibly four 
segments in extent, xiv-xvii, but was scarcely marked. The male pores 
were on a pair of papillae which 'were turned so as to look direc~ly 
inwards; the midventral part of segm. xviii was rather depressed, the 
lateral boundaries of the depression being formed by the papillae. The 
female pore or pores were not seen. Calciferous glands were much a8 in 
f. regularis. The prostates extend back to segm. xxxiii or xxxiv. 

Spenceriella kempi sp. nov. 

Ma.rian Shola, Palni Hills, S. India; ca.. 7,000 ft.; under wood in jungle. So 
Kemp. 24. viii. 1922. A single specimen. 

External characters.-Lcngth 58 mm.; average diameter 2·5 mm. 
Segments 112. Colour an equable grey, "rith narrow middorsal stripe. 

Prostomium epilobous l, the tongue broad, not cut off behind. 
Dorsal pores begin in furrow 5/6. 
The setae are in rings; the dorsal break is small, about equal to 2yz; 

the ventral break is equal to 2-~ab in the anterior and to about 3ab in 
the hinder part of the body; the setae are set closer ventrally. The 
following numbers were counted :-48/v, 50/ix, 51/xii, 49/xix, and 4~ 
in the middle of the body. 

The clitellum was not distinguishable. 
The male field showed a pair of papillae on the posterior third of 

segm. xviii contiguous in the middle line, and abutting on and partly 
obliterating furrow 18/19. A narro,v groove crosses. the' midventral 
region between the anterior and middle thirds of segm. xviii; and the 
male pores are perhaps visible as small whitish points in the course of this 
groove, about in line with cd or d. 

The female and spermathecal apertures were not visible. 
Internal Anato1ny.-Septa 4/5 and 5/6 are very thin, 6/7 is thin, 7/8 

and 8/9 are slightly thickened; 9/10-12/13 are moderately thickened,
the thickest of the series; 13/14 is slightl~T n.nd 14/15-] 6/1? are very 
slightly thickened. 
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The gizzard is cylindrical, and long anteroposteriorly.; it is in 
segm. vi, since septum 6/7 can be peeled backwards from Its surface 
or a needle inserted without injury bet,Yeen the septum and the surface 
of. the gizzard. Calciferous glands are situated in segm. xiv, wh~re 
they constitute large lateral bulgings of the oesophagus, smooth, .wIth 
an ovoid contour, and ,vith longitudinal vascular striations; they are not 
set off from the gut. In segm. xiii there is a small gland on the right 
side, separate from the one behind it; but on the left side there is only 
a slight extension of the gland in xiv forw'ards through the septum. The 
intestine begins suddenly in xvii. 

The last heart is in xii. 
The micronephridia are small, and fairly npmerOllfl in segmE'. xiii· 

xviii (which probably represent t.he clitelh r regi( n) and 1n some of the 
anterior segments; they arc relatively few, and scattered, behind the 
olitellar region; towards the hfnder end one or t,wo of the innermost 
micronephridia of a row seem to be rather larger than the rest, but the 
difference is not by any means constant nor is it at all striking. 

Testes and funnels are free in segIns. x and xi. Seminal vesicles 
are present itt xi and xii, those in xii rather larger, a.nd both pairs much 
cut up into small rounded lobules. 

The prostates are t'ubular, long and narrow, extendIng back to 
segm. xxix or xxx; they are thrown into a number of small loops. The 
terminal portion is shiny, and considerably stouter, and bends inwards 
to terminate in segment xviii; perhaps the part from xxi forwards may 
be called the duct. 

There are no penial setae. 
The. female organs were not identified. 
What appeared to be the spermathecae in an undeveloped condi

tion were seen in segm. ix; but whether the structures, which look 
like flat empty sacs, were really such is doubtful, since they occupied 
the hinder part of the segment over the situation of furrow 9/10, and one 
of them appeared to be further out from the middle line than the other. 

Re1narlcs .. -Leaving aside the doubtful spermathecae, the difference 
of this form from S. duodecirnaUs consists in the very much greater number 
of setae, and, of course, the loss of the paired arrangement. Small 
differences are seen in the prostomium and the calciferous glands; the 
gizzard is probably in the same segment in the two worm~. 

Genus Notoscolex Fletcher. 

NotoscoIex palniensis sp. nov. 

(PI. X.XI, figs. 14-16). 

Marian Shola, Palni Hills, S. India; ca·. 7,000 ft.; under wood in jungle. S. 
Kemp. 24. viii. 1922. A single specimen. 

External characters.-Length 120 mm.; diameter in general about 3 
mm .. , at the bulbous anterior end -1 mm. Colour an equable brown1sh 
grey. Segms. 155; segment vi biannular, vii-x triannular, or with 
one or two further subdivisions; xi-xiii with four or five annuli. 

Prostomiunl apparently absent. 
Dorsal pores begin in furrow' 10/11. 
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The ventral setae are paired, but the lateral scarcely so. In the 
middle of the body ab=iaa=Jbc=fcd; dd =half the circum .. 
ference; behind the genital region ab=!aa=lbc=!ed, and dd is rather 
greater than half the circumference; in front of the genital region au= 
faa =1 or -tbe =1 or fcd. The setae in front of the male region are 
enlarged. 

The clitellum embraces !xiv-!xviii (=4t); setae, dorsal pores and 
intersegmental grooves are present. 

The male area (fig. 14) covers the whole of the ventral surface of 
segm. xviii, and presses its boundaries forwards and baokwards. It 
is bounded by a distinct lip; from within the area rises a beau-shaped 
papilla, transversely placed, with the hilus anterior; the area in front of 
the hilus is depressed. The male pores are possibly represented by a 
pair of small triangular depressions on the surface of the papilla, in line 
with setae b, which are connected across the middle line along the ridge 
of the papilla by a narrow groove; the groove also extends outwards 
beyond the triangles. 

The female apertures were not seen. 
The spermathecal pores are two pairs, in grooves 7/8 -and 8/9; they 

are slit-like, with their centres in line with a. 
There are no other genital markings. 
1 nternal Anatomy.-Septum 4/5 is thin, 5/6 is moderately streng

thened, 6/7-11/12 are all much &trengthened, the last two or three 
(9/10-11/12) perhaps rather less than the others; thence the thickening 
decreases to 16/17, which is thin. 

There is a large firm gizzard in segm. v, rather triangular in shape, 
broad in front and narrow behind. There are no calciferous glands. 
The intestine begins in segm. xvi, but the widening is gradual. There 
are lymph glands over the dorsal vessel an.d intestine, like those in' 
Pheretima, except that here they are single and m~dian, not paired. 

The last heart is in segm. xii. 
The excretory system is micronephridial, the nephridia in the ante

rior segments being in the form of considerable tufts or rosettes; to 
these are added, beginning in segm .. xxi, a pair of meganephridia as 
transversely placed loops in each segment. After segment xxvi the 
whole nephridial system becomes very much less conspicuous, but this 
is probably due only to some accidental cause. In the hinder part of the 
body there are, in addition to micronephridia, well marked mega
nephridia as long loops on each side, though these do not gain any con
nection to the septa, and no nephrostomes were found on microscopical 
examination. 

Testes and funnels are free in segms. x and xi; the funnels are 
conspicuous, but what were taken for testes may possibly have been 
nephridia. Seminal vesicles are found in xi and xii; both pairs are small; 
those in xi are situated laterally in the segment; those in xii have their 
main mass dorsal, but they extend round the sides as a thin band. 

The prostates occupy segms. xviii-xix or xviii-xx. That on the 
right side is shown in fig. 15; I thought at first that it was tubular, and the 
worm accordingly a Megascolides, but on sectioning it there was found 
~o be no central lumen; indeed there were no duct~ at aU in the mass 



1924.] J. STEPHENSON : Indian Oligochaeta. 330 

of the gland, only an irregular aggregate of prostatic cells like those of 
Pheretima. The prostate of the other side was much more pressed to
gether. The appearances are reminiscent of Michaelsen's description 
of Megascolides cochinensis (4), where however the organ was not sec
tioned. The prostatic duct is narrow, bent, with on the whole a trans
versely inward course, slightly wider at its ectal end, where it is also 
very sligh tl y shiny. 

There are no penial setae. 
The spermathecae (fig. 16) are two pairs; the amp~lla is ovoiG. ; the 

duct is as long as or slightly longer than the ampulla and half as wide as 
the latter, and it may be straight or bent on itself; there are two diverti
cula, finger-like and cylindrical, opposite each other and attached to the 
ectal end of the duct, in length equal to two-thirds or three-quarters of 
the length of the duct. 
- Rema'rks.--The remarkable similarity of this worm to Megascolex 
vilpattiensis is apparent on comparing the two descriptions; the resem
blances extend to the colour, extent of dorsal pores, enlargement of an
terior setae, position of spermathecal pores, the gizzard in segment v, 
the nephridia (" Lampito" arrangement), the prostates (" almost 
bandlike" in M. vilpattiensisfand the rather characteristic shape of the 
spermathecae. The differences (besides the generic difference o~ the 
number of setae per segment) are in the shape of the prostomium, and in 
the facts that the last heart is in the present species in segnl. xii, and 
the testes and funnels are two pairs instead of one (the holandric as 
against the metandric arrangement). There is a difference also in the 
male genital field. 

It is not impossible that the present species is the direct ancestol' 
of .1.11. vilpattiensis; both are inhabitants of the Palni Hills. That they 
are closely related seems indisputable; and M. vilpattiensis is to be looked 
on, therefore, as a member of the genus Megascolex which has originated 
separately from the bulk of the remaining species. 

Genus Megascolex Templeton. 

Megascolex konkanensis Fedarb. 

Nandi Hills, Bangalore; 4,800 ft.; under damp earth. Call. J. P. :M:ul1an. One 
mature and a number of smaller immature specimens. 

Bombay. Call. J. P. Mullan. Nine specimens. 

Megascolex mauritii (Kin b.). 
Bombay. August 1923. J. P. Mullan. A single specimen. 
Bangalore. December 1922. J. P. Mullan. Several specimens. 

Megascolex trilobatus (Steph.) 

(PI. XXI, figs. 17, 18). 

Bombay. CoIl. J. P. lVlullan. A single specimen. 
Bombay. From S. Setna. Four specimens. 

The discs on segment xviii, on which the male pores are situated, 
are not here distinctly trilobed on their outer edge (a character froro 
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which the species was named). They may be somewhat depressed in 
their centres, and so rather suckerlike. 

I give drawings of the spermatheca and penial setae of t~e present 
specimens. The penial setae may have the end of the thin lanlella which 
dpans the interval between the terminal prongs scooped out (fig. 17); 
but I am not sure that this is always the case; these setae are difficult 
to observe, since owing to their curvature they settle down on the slide 
in such a position that the distal end is seen edgewise, with the prongs 
one above the other. 

The spermaiheca was originally stated to have no separate duct; 
bUli from the preeent examples it would seem that the ectal portion of 
'the irregularly lobed eac ~hown in fig. 4 of lny previous paper (8) is really 
the much swollen duct; compare the figure here given (fig. 18). 

Megascolex sylvicola ,Mich.) var. marianae var. nov. 

(Pl. XXI, figs. 19,20). 
Marian Shola, Palni Hills, S. India; ca. 7,000 ft.; under wood in jungle. S. 

!(emp. 24. viii. 1922. Four specimens. 

External characters.-Length] 10 Inm.;. diameter 2·5 mm. Colour an 
equahle light grey, the anterior end a little darker. Segments 188; 
slight indications of secondary annulation in some preclitellar seg
ments. 

Prostomium absent. 
Dorsal pores exist from groove 9/10 backwards. 
The setae are in ringn; the dorsal break is in general large, in the 

most anterior s~gments one~third of the circumference, behind the clitel
lum one-fourth of the circulllference, in tho llliddle of the body one-tenth 
of the circumference, or 3-4yz, while at the hinder end it is small, equar 
to 2yz. The ventral break is in the first few segments equal to 2ab, then 
for the rest of the anterior half of the body it is equal to 3ab, and again 
decreases some"\vhat towards the hinder end, where it becomes equal to 
2ab. Setae ab are paired, the interval be being greater than ab, equal 
to It or sometinles nearly 2ab"; in the anterior part of the body there is> 
Borne indication of the pairing of cd also (de slightly greater than eel). The 
following numbers were counted ;--16/v, 18/ix, 19/xii, 24/xix, 24/27 in' 
the middle of the body, and 29 at the hinder end. 

The olit'ellum extends over perhaps xiv-lxviii, but it is indietinct. 
The male area (fig. 19) is marked by a transverse ridge (r), slightly 

bowed backwards, stretching across the ventral surface of the anterior 
part of segm, xviii; the anterior margin of the ridge coincides with 
the anterior margin of the segll!ent, and the ridge runs up to a fairly 
distinct crest. Behind the ridge is a correspondingly curved shallow 
trench (g), which takes up the posterior part of the segment. The male 
pores (d'l appear as small papillae in this trench, in line with the setae 
abo 

The female ap{lrtures were not visible, nor the spermathecal aper-
tures ; but from internal dissection the latter open in grooves 7/8 and 8/9 
in line with setae fZ. 

Internal Anato1ny.-Septum 4;/5 is very thin, 5/6 thin, 6/7 and 7/8 
slightly, 8/9, g/10, and 10/11 increasingly thickened; 10/11 and 11/12 are 
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perhaps the thickest of the series, and luay be called moderately strong; 
the reet as far as 15/16 are slightly thickoned. 

The gizzard is in segm. v; ~eptum 5/6 can be peeled back from its 
surfaoe, though it seems at first to be in vi. There are no calciferous 
glands. The intestine begins in xvi. 

The last heart is in xiii. 
Micronephridial tufts are present by the side of the alimentary 

oanal in the anterior segments, but no nephridia are visible on the general 
body-wall anterior to the clitellum. A number of fairly large tufts are 
visible on the body-wall in the clitellar region; while behind this there 
exists a row of small tufts on the hinder side of each septum (though 
they are perhaps not attached to the septum), and from xxi onwards 
there is also a considerable meganephridialloop placed transversely on 
the body-wall. 

Testes and funnels are free in seglU. xi ; there are none in x. The 
seminal vesicles, of moderate size and much cut up into lobes, are one 
pair only, in segment xii; a mass of coagulum in xi simulates a pair of 
vesicles however. 

'The prostates, of the Pheretima-typ'e~ and cut up into lobes, take up 
segments xviii and xix; the duct, transverse in its general direction, 
is bent into an S, slightly shiny, and narrow, though slightly wider in its 
aectal portion. 

There are no penial setae. 
Ovaries and funnels are present in segnl. xiii; there are small 

ovisacs in xiv. 
The spermathecae (fig. 20) are two pairs, in segms. viii and ix; 

the ampulla is ovoid or fusiform, narrowing to the duct, which is not 
sharply marked off; taking the place of origin of the diverticula as the 
beginning of the duct, this latter is half to two-thirds as long and about 
a quarter as thick as the ampulla. The· diverticula are two, opposite~ 
slightly clubshaped, and one-third to two-fifths as long as the ampulla 
(that part of the main pouch above their origin). 

Remal'ks .-The present~form resembles both M. vilpattiensis and M. 
sylvicola, but is perhaps closest to the latter. The differences are the 
absenoe of the prostomi~m in the present fornl, the absence of the 
cushion on segm. xix, the configuration of the male are~, and perhaps 
a difference of one segment in the position of the gizzard; probably 
however the position of the gizzard is the same in both. 

Striking resemblances between all three forms are round in the nephri
dial arrangement, in the metandric condition of the male organs, and in 
the shape of the spermathecae. All are found on the Palni Hills, and 
together-with Notoscolex palniensi8 (trOll the sanLO place and in the same 
tube as the present· form) constitute a well marked natural group. 

Megascolex porphyrozonus sp. nov" 

(PI. XXII, figs. 21, 22). 
Nandi J[ills, Bangalore; 4,800 ft.; under damp earth. 0011. J. P. Mullan. Nu

merous specimens. 

External chal'acteJ's.-Lcngth 52-68 nun.; diaillcter 2'5-3'5 lllnl. 
Sogms. 101 in each of two spccinlcns, 103 in a third. Colour a pillki~h 
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brown, somewhat darker on the dorsal than on the ventral surf~ce; the 
clitellum a deep purple, standing out against the rest of the animal. 

Prostomium epilobous or combined pro-and epilobous!; a median 
longitudinal furrow extends over the prostomium and first segment. 

Dorsal pores begin in furrow 6/7; or there may be a rudimentary 
pore in 5/6. 

The setae are in rings; the ventral break is fairly regular, equal to 
2ab ; the dorsal break varies fronl one specilnen to another, and from 
one part of the same specimen to another, and is fronl 2-4yz, averaging 
about 3yz. The setae are rather closer' set ventrally. The following 
numbers were counted:-28/v, 32/ix, 29/xii, 26/xix, 25 in the nliddle of 
the body. 

The clitellum extends ov€r xiv-xvii (=4). 
The male pores are on segment xviii, in line with b or ab, on small 

papillae which are approximated in the nliddle line and separated only 
by a longitudinal groove. The ·thickening of the male field may extend 
on to the anterior part of xix. 

The female pores, on segment xiv, are apparently paired, in a whitish 
area, in front of the setal zone, and about in line with setae a. 

The spermathecal apertures are on minute papillae in grooves 7/8 
and 8/9, in line with a. 

1 nternal Anato'lny.-Septa 4/5, 5/6 and 6/7 are all thin; 7/8 is moder
ately, 8/9-11/12 much thickened; 12/13 is moderately and 13/14 slightly 
thickened. 

The gizzard, in segm. vi in one, in segm. vii in another, is rounded, 
rather short antero-posteriorly, firm, and of moderate size. There are 

. no calciferous glands. The intestine begins in segm. xv. 
The last heart is in segm. xiii. 
The excretory system is micronephridial; there are a fe\v large tufts 

on the body-wall in the clitellar region; behind this the tufts are of 
moderate size, and are still relatively few. 

The testes and funnels are free in segms. x and xi, along with 
masses of firm coagulum. Seminal vesicles are present in ix and xii, 
ot moderate size, deeply lobulated along the dorsal border. 

The prostates occupy. segms. xviii and xix, and are much cut up 
into small lobes; the duct is very short, straight, lying transversely, 
not shining; a large and long penial setal sac is seen on the inner side 
of the gland. 

Ovaries and funnels are present in segment xiii. 
The spermathecal ampulla is ovoid, and is continued into the duct 

without sharp demarcation; the duct is as long and half as thick as the 
ampulla; the single diverticulum is as large as the ampulla, and a·s long as 
the duct, from which it arises at the ectal end of the latter; the margin 
of the diverticulum is lobulated by a number of small more or less 
spherical seminal chambers (fig. 21). In a second specimen the ampulla 
was more elongated, and irregularly bent and doubled up. 

The penial setae are much curved, into a semicircle or into the shape 
of an S, and the curves lie in more than one plane; they have a purplish 
tinge. The full length may be 2·5 to 3 mm., and the shaft is 16EL thick in 
its middle. The tip is flattened, and about half as broad again as the' 



1924.] J. STEPHENSON: Indian Oligochaeta. 339 

shaft, and the extremity of a number of setae appears to be softened 
and deformed, twisted and bent; normally it appears to be cut off some
what squarely, and jagged, toothed or indented (fig. 22). There is no 
other ornamentation. 

Genus Pheretima I(inb. 

Pheretima .elongata (E. Perr.) 

Betel Vine Gardens, Singanallur, Coimbatore District, S. India. 2. x. 1922. 
Two specimens. 

Same place. 27. i. 1922. A number of specimens. 
Poona. March 1923. J. P. :M:ullan. Ten specimens. 
Bombay. August. 1923. J. P. Mullan. A single specimen. 

In the latter part of last year (1922) the Government Entomologist 
at the Agricultural College, Coimbatore, S. India, wrote to me as follows: 
-" The Betel-Vine (Piper betel) Gardens in the neighbourhood of 
Coimbatore have for some years past been reported to be damaged by 
earthworms burrowing into the soil around the roots till it becomes 
honeycombed \vith the tunnels. They are also reported to feed on the 
cattle manure supplied, and to rob the plants of their . nutriment. The 
Rootknot Eelworm has been found in many of the roots of the plant, 
but it is not yet proved how far (or whether at all) the earthworm itself is 
responsible for the reduced yield." The worms that were sent for 
identification were ho\vever in such extremely bad condition that I de
oided not to describe them, and sent a request for more worms. These 
arrived in the early part of this year, and proved to be Pheretima elongata 
(~. Perr.). ~ 

I now recognize that the first consignment also consisted of worrps of 
the 8ame species; but the copulatory papillae were invisible on account 
of their bad condition. As is well known, spermathecae may be al
together absent in worms of this species, and this was t1ie case in one of 
the first batch; in the other of this batch there were three spermathecae 
side by side on the right side of one of the anterior segments (opening 
-apparently in furrow 5/6, but it was impossible to be certain), and none 
elsewhere. 

Pheretima hawayana (Rosa). 

Bombay. ColI. J. P. Mullan. Eight specimens. 

Pheretima heterochaeta (Mich.) 

Kodaikanal, Palni Hills, S. India; 7,000 ft. Fletcher coll. September 1921. A 
single specimen. . 

Kodaikanal; 6,850 ft.; under stones at edge of lake. S. Kemp. August 1922. 
Ten specimens. 

Kodaikanal, 6,900 ft.; under rotten wood. Same collector and date. Several 
specimens. 

Kodaikanal, 6,850~7,000 ft.; under logs of wood. Same colleotor and date. 
Three specimens. 

Cantonment Hill, Cherrapunji, Assam; 4,300 ft.; under stones In damp places. 
S. L. Hora. 20. xi. 1923. Numerous speoimens. 



34:0 Records of the Indian Museum. [VOL. XXVII 

Pheretima houlleti (E. Perr.) 
Matheran, ncar Bombay, ColI. J. P. Mullan. October 1921. A single specimen. 
Bansda, Surat; in muddy pools. ColI. J. P. Mullan. October 1922. Four 

specimens. 
Gorge below Chota Tank, Buldana, Berar; 2,190 ft. H. S. Roo. 17. 

xi. 1923. Two specimens. 
Bombay. ColI. J. P. Mullan, Two specimens. 

Pheretima lignicola Stepha 
Bombay. ColI. J. P. Mullan. A single specimen, not quite mature. 

Pheretima posthuma (L. Vaill.) 
Bombay. ColI. J. P. Mullan. A number of specimens. 

Pheretima suctoria Mich. var. mullani var. nov. 
Bombay. ColI. J. P. Mullan. Eleven specimens. 
Bombay. From S. Setna. A single specimen. 

In a previous paper (10) I described some specimens of Pke'1°etima 
8uctoria which differed from Michaelsen's original examples in a number 
of points; these were from Bombay, while Michaelsen's specimens came 
from the Andaman Islands. I have recently had two fresh batQhes of 
the same worm, again from Bombay, and I find that these agree with my 
former specimens from Bombay in all particulars. The only notes I 
would add are that the length of these worms was 120-170 mm., and
that the enlargement of the setae of the anterior segments extended 
a little further back than in my previous examples, to segment viii. 

Since the peculiarities of the Bombay specimens are, thus constant, 
it seems proper to separate them as a definite variety. The points of 
difference from the type of the species are the following. 

The prostomium is epilobous i-, the tongue not cut off behind, and the 
grooves which bound it at the sides hardly differ from the numerous 
oth& longitudinal grooves round the mouth. The setae of segments 
ii to vi or viii are enlarged. The male pores are at the centre of the 
oharacteristic discs on segment xviii (not on their outer border), and 
scarcely a quar~r of the circumference apg,rt; a faint ridge runs trans
versely across f ach disc; twelve to fourteen setae intervene between the 
male pores, the setal ring being continued a little way on to the disc on 
each side. The female pore is single. Septa 5/6-7/8 are extremely 
stout. The testis sacs enclose the hearts, and in segm. xi the senlinal 
vesicles also. The prostatic ducts -become stouter towards the ectal 
end. There are no ovisacs. The spermathecal ampulla is ovoid, and the 
duct narrowed at its upper end. 

Genus Perionyx E. Perro 
Perionyx excavatus E. Perr. 

Calcutta, from a filtered water tap; 14. vi. 1922. Sent by the Corporation of 
Calcutta Analyst to the I~dian Museum. A single specimen, in two pieces, 
in very bad preservation. 

Tai-o, near tho iron bridge, Yawnghwo, S. Shan States, Burma, 28. iii. 1922. 
Numerous specimens. 

Rangoon, under bricks at edge of a pond; 5. iii. 1922. N. Annandale and 
H. H. l\!larshall. Two specimens. 

Ballygunge, Calcutta. March 1923. E. C. Dormieux. A single specimen. 

Though this species is one of the commonest Indian worms, and 
notwithstanding the fact that I had just previously had the specimens 
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from Tai-o through my hands, I did not suspect the identity of the 
worms from Rangoon till, at the very close of the oxamination, I inves
tigated the penial setae under the microscope. Instead of being, as 
ueual, of approximately oqual diameter throughout the greater part of 
the body, the present specimens were nluch constricted at the clitellum, 
and swollen in front of this; in particular, the Inale area was much 
more distinctly characterized than usual :-a nloderately deep depres
's~on, with clean-cut margins and steep or even overhanging sides, rather 
irregUlar and somewhat trapezoid in shape, the anterior border rather 
longer than the posterior, was situated midventrally on segment xviii, 
taking up, with the lip which bordered it, the whole length of the 
segment; taking up the greater part of the bottom of the depreesion 
were two papillae, oval in shape, with their long axes longitudinal, 
touching each other in the middle line; the male pores were seen as 
black dots on the centres of the papillae. In addition, the gizzard was 
fairly well marked,-smalI, but moderately firm. 

Perionyx m 'into~hi Bedd. 
Cantonment Hill, Cherrapunji, Assalll; 4,300 ft.; under stones in damp places. 

S. L. Hora. 20. ii. 1923. A single specimen. 

The specimen differed in one or two points fronl previouH exanlples 
of the epecies. The prostorpium was epilobous i, the tongue cut. off 
behind. There were small dorsal and ventral breaks in the setal rings; 
the ventral broak was only Ii or Ii ab, or even ilnperceptiblc; the dorsal 
was variable and irregular, up to 2 yz. 'rhe setal numbers \vere (maIler 
than in previous spocilncns :--57 lv, 69/ix, 71/xii, 64.jxix, 63 in the Iniddle 
of the body. The male area wa~' llluch loss marl{cd, and there was no 
oiitellum; posfJibly the present f:lpecimen ,vas not fully mature, though 
there was no evidence of this internally. Interesting similarities to 
former exanlples 'v ere the rudimentary E'eminal vesicles in segm. xiii, 
and 'rudimentary ovi~acs in xiv. 

On the other hand there were a nUluber of rescnlblances between the 
present specinlen and P. modest'us, which I have recently described 
from the ~alne locality (10). But the differences are also fairly con
siderable ;-the prostomium, the larger number of setae, the greater 
approxima,tion of the male and sperIllatllecal pores, the much better 
developed gizzard, which is here in segm. vi. In SOllIe ways,-e.g., 
size, and nUlllberf:l of setae, the preeent specimen is intermediate between 
P. m'intoshi and P. modestus. 

Pet~onyx sansibaricus Mich. 

Kodaikanal, PaW Hills. S. India; 6,900 ft.; under l'otten wood. S. Kemp. 
August 1922. A singlo specimen, incomplete posteriorly. 

Kodail{anal; 6,850-7,000 ft.; under logs of wood. S. Kemp. August 1922. 
Three speoimens. , 

Goreghar, between Panchgani and Mahableshwar, Western Ghats; in damp 
earth. Prof. J. P. Mullan. November 1922. Numerous specimons, the 
majority immature. 

GorO'e below Chota Tank, Buldana, Berar; 2,190 -ft. II. S. Rao. 17. ii. 1923. 
o 1 . Severa speClmens. 

Poona. March 1923. J. P. Mullan. Numerous specimens, mostly immature 
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Perionyx borai sp. nov. 

(PI. XXII, fig. 23.) 

[\TOL. XX", 

Cantonment Hill, Cherrapunji, Assam; 4,300 ft.; under stones in damp places. 
S. L. Hora. 20. ii. 1923. A number of specimens. 

External Characters.-Length 86 mm.; diameter 3 mm. Body 
somewhat flattened dorsoventrally. Segments 144; no secondary annu .. 
lation. Colour deep purple dorsally, pale ventrally. 

Prostomium variable; epilobous t, the sides converging but not 
meeting, and the tongue not cut off behind; epilobous i, the side! 
parallel, open behind; or epilo bous t, the sides parallel, open behind. 

Dorsal pores begin in furrow 4/5. 
The setae are in rings; the dorsal and ventral breaks are small 

(l!ab or l!yz) or absent; they are closer set ventrally, and none 'are 
specially enlarged. The following numbers were counted :-54/v, 
55/ix, 50/xii, 48/xix, and 49 in the middle of the body. 

The clitellum ,vas indistinct or absent. 
The male area showed a relatively large and deep excavation on the 

ventral surface of segm. xviii, with sharp edges; with its lip, this excava
tion takes up the whole of the length of the segment, pressing the bound .. 
ing grooy-es respectively forwards and backwards; in shape the excava
tion.is roughly circular, or slightly oval in a transverse direction, and in 
transverse extent it takes up the middle third or rather more of the 
ventral surface. 

From the bottom of this pit protrude, directed rather inwards, a 
pair of penis-like projections, each grooved on its outer and anterior 
side. The tips of these processes mayor may not attain or project 
beyond the level of the ventral surface of the animal; as a consequence 
of the position of the penes, their tips are near together and not far from 
the middle line. 

The female pore was not recognized. 
The spermathecal pores are two pairs, with slight whitish lips, in line 

with setae c. Their situation varies; out of six specimens, they were 
once in . furrows 6/7 and 7/8, once in 8/9 and 9/10, and four times in 
7/8 and 8/9; the latter thus appears to be the normal condition. 

Internal Anatomy.-Septum 5/6 is extremely thin, 6/7 is thin, 7/8 
and 8/9 are slightly and 9/10 and 10/11 somewhat thickened. 

There is a vestigial gizzard in segm. vi. There are no calciferous 
glands, but the oesophagus shows yellowish brown ovoid lateral bulgings 
in segms. xiii and xiv. The beginning of the intestine is indefinite. 

The last heart is in segm. xiii. 
The nephridia end in the same line. 
Testes and funnels are free in segms. x and xi; these segments con

tain large masses ·of flocculent coagulum much resembling seminal 
vesicles. The seminal vesicles are in segm. xii; they are large and 
flocculent, fused in the. middle line above the intestine in segm. xii, 
and extending back to the level of the hinder end of xiv (by bulging 
back septum 13/14). 
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The prostates are small, in segm. xviii, with a smooth surface. The 
duct is moderately. stout, curved or looped, shining, of equal diameter 
throughout. 

The ovaries and funnels are situated in segm. xiii. 
The spermathecal amp~lla is small, pyramidal, and uodulated; the 

duct is long, nearly twice as long as the ampulla, and stout, its first part, 
below the ampulla and above the diverticula, being the narrowest, and 
the part below the diverticula swelling out somewhat; this s,vollen 
part is fully equal to the ampulla in width. The diverticula are two in 
number, each fiat, composed of a large number of excessively nlinute 
seminal chambers; the diverticula alnl0st meet on the inner side of the 
duct, but are separated by an interval on the outer; between them 
they embrace the greater part of the circumference of the duct; the diver
ticula are situated at two-thirds the height of the duct (fig. 23). 

Remarks.-A second specimen, with the spermathecal pores in 8/9 
and 9/10, ,vas dissected. Besides the difference in the position of the 
spermathecae, the last heart was found to be in segm. xiv, and the testes 
and funnels in xi only. 

Perionyx sp . 

. Bombay. CoIl. J. P. Mullan. A few specimens, immature. 

The above record is made only because Bombay does not happen 
to have been hitherto noted as a locality for the genus. Possibly the 
species was one of the peregrine ,vorms, P. excavatus or P. sansibaricus. 

Subfam. OCTOCHAETINAE. 

Genus Octochaetus Bedd. 

Subgenus Octochaetoides Mich. 

Octochaetus (Octochaetoides) fermori Mich. f. typica. 

Bombay. From S. Setna. A single specimen, considerably softened. 
Born bay. J. P. Mullan. Four specimens. 

f. tetracystis. 

Bo~bn.y. Cell. J. P. Mullan. Thr0c ~p('cimcns. 

It is perhaps worth while distinguishing these specimens as a separate 
form on account of the possession of t,vo pairs of seminal vesicles instead 
of one pair. These occur in segms. xi and xii, and are small and scarcely 
lobed. 

The penial setae end in a gentle simple curve, without any S-shaped 
twist; but I have seen this in specimens of the f. typica, with only one 
pair of seminal vesicles. The attachment of the Rpermathecal diver
ticulum was here higher up on the duct than in the original examples 
of the species; and the tongue of the prostomium was very narrow, 
in one merely a groove, so that the prostomium here appeared pro
lobous. But it is quite possible that these features also may be present 
80methnes in s:pecimens of the typical forJll, . 
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Genus Ramiella Steph, 

Ramiella parva ap. nov. 

(PI. XXII, figs. 25-28.) 

[VOL. XXVI 

Along the White Crow Stream, near Yawnghwe, S. Shan States, Burma. 
29. iii. 1922. S. L. Hora. Two specimens. 

External Okaracters.-Length 30-35 mm.; diameter 1 mm. Un-
pigmented, pale on both dorsal and ventral surfaces. 

Prostomium proepilobous. 
Dorsal pores not seen. 
The body-walls are very thin, the nephridia appearing through 3S 8 

pair of opaque masses in each segment of the middle region of the body. 
In the pregenital region setae a and b are enlarged; ab is slightly 

greater than !aa, and = the and = cd; behind the genital region 
ab is nearly equal to laa, while the other ratios appear to be the same 
as further forward. 

The clitellum (seen in sections only) extends over segments xv-xix 
(=5). 

The prostatic pores are on segments xvii and xix, on transverse 
.elevations with pointed lateral extremities; these elevations ]Day be 
divided by a slight depression in the middle line so as to produce two 
small triangular papillae in each segment (fig4125); or on the other hand 
they may be joined by a longitu.dinal ridge in the midventralline, with 
the result that a fignre is produced ·which some"rhat reeembles the 
letter H lying on its side (fig. 26). The prostatic pores are clo~e to setae 
a of their respective ~egments, and those of the same side are connected 
by a straight groove bordered by faint white walls. 

The male pores, seen only in sections, are on segment xviii close to 
setae a. 

Setae a and b are present on all three segments, and are not modified 
in shape; but on xvii and xix they are closer together than in other 
segments. 

The female and spermathecal pores were not distinguished exter
nally. In sections the two paire of spermathecal pores are found to open 
respectively on the anterior part of segment viii and in groove 8/9. 

Internal Anatomy.-Septa 5/6-8/9 somewhat thickened, 9/10 
slightly so, sucoeeding ones thin. 

There are no calciferous, glands. 
The last heart is in segment xii. 
The nephridia are one pair per segment; behind the genital region 

they are relatively very large flocculent looking lobed'masses, while in 
front they are smaller, more transparent and consequently less cons
picuous. They have no connection with the septa. In sections they 
are seen to begin as, apparently, a blind tubule;· ~o sign of a nephro
stome was seen in the organs of a number of successive segments, but the 
possibility of the existence of a nephrostome can perhaps not be defi
nitely excluded. For a short distance the beginning of the tUbul.e ~8 
free from any special investment, and floats freely in the body-caVIty; 
bu~ further down a large number of very granular celIs--the granuleR 
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large, but not staining deeply-form a covering for the tubule; and 
there are in addition a number of large clear cells. 

Testes and funnels are relatively large, a,nd are free in segment~ 
x and xi. Segment x is rather short, D,nd contains a mass of coelomic 
corpuscles (in the specimens sectioned). 

Seminal vesicles are invisible in the dissected specimen; in sections 
a pair are seen in segment xii, but these contain no morulae or sper
matozoa, but only coelomic corpuscles .. The vas deferens can be traced 
back on the ventral body-"rall to end in segment xviii in line with the 
prostatic pores. 

The prostates are narrow tubes, of relatively very great length, 
twisting and winding about in several segments~in a complicated manner. 
Microscopically the tube consists of a single layer of granular very faintly 
staining cells (fig. 27). The duct is the short thi1:lner terminal portion 
of the tube. 

The ovaries are large; they and the funnels occupy the usual position. 
The spermathecae are two pairs, in segments viii and ix; each 

ampulla is an elongated ovoid sac of rei a tively moderate size, with a 
long thin tubular and somewhat winding duct which is as long as or 
longer than the ampulla (fig. 2S); there is no diverticulum. 

T~ere are no penial setae. 
Re1Mrks.-·The presence of only a single nephridiunl (which however 

is to be considered as a rnicronephridium) on each side in each segnlent 
is a charaeteristic shared by the present species with R. bishambar~~ and 
R. heterochaeta; from theee it is distinguiehed by the absence of penial 
setae and spermathecal diverticula. 

Genus Eudichogaster Mich. 

Eudichogaster trichochaetus Steph. 

(PI. XXII, fig. 29.) 

Bombay. Coll. J. P. Mullan. Two specimens. 
Andheri, a few miles from Bombay. ~"rom S. Sotna. Nine specimens, much 

softened. 

The present specimens are more fully rna ture than the original 
examples, and some features are worth recording. Those of the second 
batch were larger than the original specimens, being SO-lOO mm. in 
length, and 3 mm. in diameter. The prostomiulu was in these pro
epilobous o 

Fully mature specimens lho\v the following features :-The clitellum 
extends over segms. xiii-xvii (=5). The Inale field is depressed, with a 
prominent lip; it includes segms. xvii-xix, and perhaps a little of xvi 
and xx; it is square or rectangular in shape, -and extends over almo~t 
the whole breadth of the ventral surface. Two rather deep and narrow 
trenches cross the area, one on xvii and one on xix. The prostatic 
pores are situated near the ends of these trenches, in line \vith a or abo 
The seminal grooves are shaped like brackets ([ ]), and rull in or a little 
outside the line b, just within or even on the lateral lip of the area. In 
one specimen there is a distinct kink outwards at the middlo of their 
extent, presunlably to connect with the male pores, which would thus 
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be on the summit of the lip; the brackets here have somewhat the 
form of f J. 

The spermathecal pores are visible externally, in or very Bli~htly 
behind the setal zones of segms. viii and ix, between setae a and b, on 
large flat oval papillae which take up nearly the whole of the segment; 
tpese papillae are confluent in the middle line, and extend outwards 
to c. 

The seminal vesicles are two .pairs, in ix and xii, of fair size, those in 
ix rather the larger; both pairs are cut up into small lobules, being 
almost racemose. The spermathecae (fig. 29) are also rather different 
from those of the. previous examples ; the ampulla is pear-shaped, with 
the smaller end either a~ove or below (ental or ectal); the duct is fully 
as long as the ampulla., stout, rather constricted off from the ampulla, 
and dilated in its upper part where it is about as wide as the ampulla; 
the diverticulum is single, cylindrical, sausage-like, and at its fullest 
development as long as the duct and half as wide as the ampulla (it is 
thus, at its largest, rehitively larger than shown in the figure); the 
diverticulum joins the upper part of the duct. 

The last heart is definitely in segm. xii· (" apparently in· xii" in the 
original specimens). 

The original descriptions should therefore be amended in respeot 
of the sexual characters. I may say that the examination of the penial 
and copulatory setae of the present specimens dispels any doubt as to 
the specific identification. 

Eudichogaster matberanensis sp. nov. 

(PI. XXII, fig. 24.) 
Matheran, near Bombay. Oc~oher 1921. ColI. J. P. Mullan. Ten specimens, 

some immature. 

External Characters.-Length estimated at 90-100 mm. (the speci
mens are strongly curled). Maximum diameter (in the anterior seg
ments) 5 mm. Colour light greyish brown; no difference between 
dorsal and ventral surfaces. Segments 225 ; vii triannular, viii quadri
annular, thence to the clitellum the segments may be 5-annular, or the 
secondary annulation may not be marked. 

The majority of the specimens had a peculiar conformation of the 
anterior end; segments i and ii were in these very small a~d narrow, 
and looked like an appendage stuck on in front of the succeeding bulbous 
portion. 

Prostomium variable; it may be nearly tanylobous, with a very 
narrow tongue which is not closed behind; or combined pro- and epi
lobousl, the tongue narrow and closed behind; or epilobous ! and not 
closed behind. 

Dorsal pores begin in 11/12, or perhaps in 12/13. 
The setae are paired; in the middle of the body ab = faa = tbe 

= cd, OT = iaa = bc = slightly less than cd ; just behind the genital 
region ab=l to faa = 2bc = ted; in front of the clitellum ab =
laa = ibc = -!cd, though these ratios 'are variable; dd = half the 
circumference in the hinder part of the body, and rather more than 
half at the middle of the body. 
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The clitellum is constricted, but there is not much other change, 
except that its surface is rather rough; it seems to extend over ~·xii
lxviii (=6). 

The male pores are on segm. xix, on large papillae, in line with b ; 
rnature specimens show large penial setae projecting from the apertures. 
The papillae press the boundaries of the segment forwards and back
wards; they extend inwards to within the line of a, and outwards nearly 
as far as the line of c. 

The female pore is single and median, just in front of the setal zone 
of segm. xiv. The spermathecal pores are one pair, in furro\v 7/8, and 
appear as transverse slits in line with b. 

In anum ber of specimens are, more or less distinct, a series of genital 
markings in the midventral ljne, in segms. x, xi and xii (once in ix, x 
and xi) ; when \vell marked these have the form of low transversely 
oval papillae, slightly depressed in the centre and of eyelike appear
ance, contained well within the limits of the lines of setae a. 

Internal Anatomy.-Septum 5/6 is stout, 6/7 extremely thin, 7/8 thin; 
8/9 is somewhat and 9/10 moderately thickened, as are also 10/11 and 
11/12; 12/13 is thin. 

There are two stout gizzards, in segms. vi and vii. Calciferous 
glands are present in segms. x, xi, xii and xiii; they are flattened antero
posteriorly, oval in outline, not lobed, and stalked. The intestine 
begins in xvii. 

The last heart is in segm. xii. 
The excretory system is micronephridial ; the organs are numerous 

in the clitellar segments, and sparser elsewhere; throughout the hinder 
two-fifths of the body there is a transverse row of about six on each side 
in each segment, the innermost on each side being considerably larger 
and more conspicuous than the others; this difference ill size is not to 
be observed in the a.nterior part of the body. 

Testes and funneh are free in segms. x and xi. Seminal vesicles are 
.present in ix and xii, of moderate size; those in ix form a row of small 
lobulated masses stretching across the segment on the anterior face of 
septum 9/10 ; those in xii are also lobulated, but more compactly. 

The prostates are one pair; each consists of a number of closely 
addressed loops, which take up two or three segments (xix-xxi) ; the duct 
is of some length, is much thinner than the glandular portion, with a 
generally transverse direction but with considerable windings, of the 
same diameter throughout, and shiny in its ectal part. 

The sperm~thecae (fig. 24a) are one pair, of moderate size, the am
pulla ovoid and slightly nodular, the duct conical, broad where it joins 
the ampulla and narrowing to its ectal end; there is no diverticulum. 
. The penial setae (fig. 24b) are thick, strong, and brown; the shaft 
is gently curved, 2·2 mm. in length and 35/-L thick at the middl~; the 
distal portion tapers gently, is somewhat sinuous, and bluntly pointed; 
a part of the shaft near tlte distal end, but not the tip, is ornamented 
with numerous stout flat triangular spines of an average length of 15/-L. 

Remarks .-The penial setae are characteristic ; and so also is the 
balantine reduction (one pair of prostates opening on segm. xix). While 
most species of the genus have the acanthodri1ine condition of the pos-

If 
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terior male organs, several show the microscolecina reduction, while iD. 
one (E. barodensis) the single pair of prostates opens on xviii; but in 
no other does the single pair of prostates open 'on xix. 

Genus Eutyphoeus Mich. 

Eutyphoeus incommodus Bedd. 
Knsauli, W. Himalayas; under grass rootS. 3. viii. 1922. Sent by Prof. Mat., 

thai, La·hore. Four specimens. 

Genus Erythraeodrilus Staph. 

Erythraeodrilus mullani sp. nov. 

(PI. XXII, figs. 30, 31.) 
Matheran, near Bombay. CoIl. J. P. Mullan. October 1921. A number of 

specimens. 

External Oharacters.-Length 110-120 mm.; maximum diameter 
6 mm. Segments 122 ; no secondary annulation. Colour light brown, 
rather darker dorsally, especially in the anterior part of the body. 

Prostomium epilobous !, with a transverse groove across the 
tongue at the middle of the length of segm. i. 

Dorsal pores begin in furrow 4/5. 
The setae are in rings, rather closer set ventrally; the ventral break 

is small, up to 2ab in the anterior part of the body, smaller or absent 
behind; the dorsal break is similar, up to 2yz in front, diminjshing to 
ca. 11Yz behind. The following numbers were counted :-70/v, 77/x, 
76/xii, 61/xix, and 58 in the middle of the body. 

The clitellum emb:.:aces segms. xiii-xvi (=4) ; it is purple in colour, 
rather swollen, and setae are present. · 

The male field (fig. 30) presents two small but deep depressions, on 
xvii and xix respectively, which, with their lip, take up the length of 
each of these segments and slightly encroach on and narrow segm. xviii. 
The ttans'yerse extent of the depressions is somewhat greater than their 
length, and varies, reaching the line of the fifth to the eighth seta on each 
side. The pros~atic pores are indicated by small circular depressions 
within these larger ones, in the setal zones of segms. xvii and xix, and 
near the middle line. In the lateral parts of the larger depressions 
there may be small papillae, e.g., on the left side in xvii, or on the left 
side in xix; the depression may then be extended further out so as to 
embrace the papilla, and is then asymmetrical (vide fig.). ·No male 
pores were visible, nor any seminal grooves. 

The female pore is single, in front of the setal zone of segm. xiv, in a 
small white area. 

The b perma thecal pores are two pairs in the setal zones of segms. 
viii and ix, small and very nea.r together; there mayor may not be a 
few black points in their neighbourhood,- setae displaced from their 
normal line. 

I nternal Anatomy .-Some of the anterior septa are displaced ; the 
first, septum 4/5, is normally placed; 5/6 is at the level of the setal zone 
of segm. vi ; 6/7 i~ at the level of iurrow 7/8, 7/8 is behind the furrow 8/9, 
In part about the level of the &etal 7,one of ix; 8/9 is inserted a littl~ 
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behind furrow 9/10 ; 9/10, 10/11 and 11/12 are united together at the 
periphery, and inserted at the level of furrow 1.1/12 ; these three septa 
thus enolose t,vo narrow chambers, representing segms. x and xi. Septa 
11/12 and 12/13 are slightly thickened, 9/10, 10/11, 13/14 and 14/15 very 

'slightly so. 
The gizzard is large, firm and barrel shaped, and- occupies segm. vi. 
Calciferous glands are present in segms. x, xi, xii and xiii; they are 

rathel' bean shaped, and well set off from the oesophagus; those in x and 
xi are smaller than those of the two hinder segments, the glands of x being 
smallest of all. The intestine begins in xvi; there are no lymph glands 
like those of Pheretima. 

The last heart is in segm. xiv; this is a little, but not much, smaller 
than that in xiii; I described a corresponding vessel not as a heart but 
as a "commissure" in previous accounts of species of this genus. The 
first heart is in segm. vii. 

The micronephridia are numerous and small. The first meganephri
dia are visible in segm. xiv, but they only attain their full size in xx 
(they were not distinguishable in segma. xvii, xviii and xix in the spcci
men dissected). 

Testes and funnels. are free in segms. x and xi (testis doubtfully 
identified in x). The seminal vesicles, in segms. ix and xii, are of mode
rate size and slightly lobed. 

The prostates are two pairs. The anterior pair begin behind in segm. 
xxvi, and form a succession of loops, closely pressed together in a series, 
~bout eight in .number in each gland; this glandular portion occupies 
xxii-xxvi, and the tube then suddenly becomes much thinner, and 
passes forward, dilating towards its end into a stout shining fusiform 
chamber lying transversely or obliquely and "ending in xvii. Lying 
against the inner side of this terminal portion is a soft and yellowish 
accessory gland, without duct, sessile on the body-wall. The pos
terior glands are similar to the anterior, and begin behind in segm. xxx; 
the glandular portion extends forwards to segm. x~v ; accessory glands 
are present, as just described. 

In addition, in the specimen first dissected, there was, on the outer 
side of the left posterior prostate, a second and much larger accessory 
gland,-a very conspicuous stoutly sausage-shaped mass, extending 
back to segm. xxiii, the inner end then curling forwards. This gland 
was several times the diameter of the terminal portion of the prostate, 
had no separate duct, and joined the body-wall in a position correspond
ing to the papilla within the posterior depression (of. fig. 30). In a second 
specimen, where there was a papilla within the left border of the anterior 
depression, one of these large sausage-like acccssory glands had a cor 
responding situation internally. 

The vas deferens was not seen. In the region of the thin portion 
of the prostatic ducts three tubes [lJre seen, lying side by side; one of 
.these is the duct, and the other two are probably blood vessels. 

Ovaries and funnels are present in segm. xiii; there appear to be 
small ovisacs in xiv. 

The spermathecae (fig. 31) are of considerable size. The ampulla 
is of an inverted pearshape, or sometimeR rounded; the duct is short, 

F 211 
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about one-third the length of the ampulla, narrow where it joins the body
wall, swollen in its upper part; the diverticula are 7-10 in number, 
small, sessile and wart like, on the upper part of the duct; they may be 
at unequal distances, so that gaps appear in the ring. 

A number of spermathecal accessory glands are present, soft, white, 
cylindrical and fingerlike, without set-oft ducts, in length about one
third of the spermathecal ampulla and duct together; a cluster of three 
or four such glands occurs quite close to the middle line, rather behind 
or behind and internal to the ending of each spermathecal duct (fig. 31). 
Each such cluster may be enclosed in a thin-w:alled sac; sometimes 
however they are not so enclosed, and the sac then lies by the side of the 
glands. These sacs seem to oorrespond to those which may be seen in 
Lumbricids enveloping the ventral setae of certain anterior segrne~t8. 
One or two similar glands rna y be present, in addition, on the outer 
side of the ducts of the posterior pair of sperma thecae; these are not 
contained in a sac. 

Re'Yi1.lL-rks .-The present species comes near E. suctorius, from which 
it is distinguished by the configuration of the male genital field, the 
po~ition of the posterior spermathecal apertures, and the two kinds of 
aCC}QRRory prostates. 

Erytbraeodrilus kbandalaensis sp. nov. 

(Pt. XXII, figs. 32-34.) 

Khandala (20 miles from Matheran) ; under stones. J. P. Mullan. Twenty .. 
six specimens. 

Bombay. Coll. J. P. Mullan. Numerous specimens. 
Andheri, near Bombay. July 1923. J. P. Mullan. A single specimen. 

External Oharacters.-Length of an average specimen 130 mm.; 
diameter 4·5 mm. Colour brown, with sometimes a pinkish tinge; 
slightly darker dorsally. Segments 98 ; no secondary annulation. 

Prostomium epilobous t, the sides parallel, the tongue not cut oft 
behind; no transverse groove across the tongue. 

Dorsal pores begin in furrow 4/5. The setae are in rings, and are set 
closer ventrally. The dorsal break is usually about 3yz, but may be 
as much as 4yz; the setae on the dorsal side are as a rule arranged 
pretty regularly in pairs throughout the body. The ventral break is 
about 2 ab ; there is no regular pairing of the ventral or lateral setae, 
though indications of pairing are visible in the region between the" 
genital apertures and the middle of the body. The following numbers 
were oounted :-46/vi, 49/ix, 48/xii, ca. 44/xix, and 44 in the middle 
of the body. 

The clit.ellum was hardly distinguishable; it appears to extend frQm 
xiv (or I xiii) to xvi. 

The prostatic pores are small, and in line with setae b (the setae ab
of segms. xvii, xviii and xix are absent) ; they are seated on minute 
papillae which are themselves in minute depressions in the course of 
furrows 17/18 and 18/19; finally the papillae and depressions are all 
within but near the margin of a shallow saucer-like depression which takea 
up the interval betweeI\ the setal zOI\e of xvii a~d th,at of ~ix (fig. "32). 
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Over furrow 19/20, midventrally situated, is a considerable well 
defined circular or transversely oval depression with a flat bottom; 
in its centr~ is a minute papilla bearing a definite pore. The centre of 
the depressIon may be accurately over the situation of the furrow or it 
may be ~ather in front o~ behind, the depression then being mai~ly on 
segm. XIX or xx respectIvely. 

On segms. xx to xxiv or xxv there were seen a number of indefinite 
slight elevations, reddish brown in colour, and approximately circular 
in shape, one per segment, midventral, each about equal to the length 
of its segment. The condition of the specimens was not very good and 
what these structures might be like in the fresh condition I cannot say. 

The female pore is minute, in the middle line, and just in front of the 
setal zone of segm. xiv. 

The spermathecal pores are two pairs, small, on small Hattish papillae 
pretty near the middle line (about in line with setae b), one pair in front 
of and the other pair behind the setal zone of segm. viii,-rather nearer 
the setal zone than the anterior and posterior intersegmental furrows. 
There was no disarrangement of the seta~ in the neighbourhood. 

Internal Anatomy.-Septum 4/5 is slightly thickened, thicker t,!u.n 
5/6 which is very thin; 6/7 and 7/8 are also thin, 8/9-13/14 are slightly 
thickened, 10/11 and 11/12 rather more than the rest; 9/10, 10/11 and 
11/12 are, as in the last species, united at their periphery, the whole 
appearing like one greatly thickened septum. 

The gizzard, in segm. vi, is large, firm and barrel-shaped. 
The calciferous glands are four pairs, in segms. x, xi, xii and xiii; 

they are somewhat kidney-sht:t.ped, and are attached at the hilus; they 
are all about equal in size. and rather small. 

The last heart is in segul. xiii; but a fair-sized vessel, which hOWB\· er 
has not the appearance of a heart, is present in xiv; this vessel, arises 
nearer the anterior than the posterior limit of the segment (cf. the last 
species). 

The micronephridia are numerous throughout the body; mega,
nephridia begin in xiv, and are small at first, attaining their full size in 
s~gm. ~x. 

Testes and funnels are free in segms. x and xi. Semina] vesicles are 
found in ix, x and xii; those in ix and xii are large, and deeply cut up 
into a transverse series of large lobes; those in x are quite small, are 
found towards the bottom of the segment, and are n~t out up. 

The glandular portions of the anterior prostates extend f1'orn ~ segtn ~ 
xxvi or xxv to xxii or xxi; as in the last species, each consist!) 01 II 

number of closely apposed loops; the duct, thin at first, enda in a wider 
shiny portion (fig. 33, a.p.d.). The glandular parts of the posterior 
l?rostates extend from xxxi or xxx to xxv, and are similar to thos~ of 
the anterior pair. Close to the termination ~f each duct is a Spherl?al 
bulb, placed posterior to the end of the duct In the case of the anterIor 
prostate (a.b.), anterior in the case of the posterior prostate (p.b.). 
The.vasa deferentia (v. dej.) are separate throughout the whole of theIr 
course, and run side by side; one enters the bulb whioh is sit~ate~ near 
the termination of the anterior, the other that near the termInatIon of 
the posterior prostatic duct. 
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A relatively very large, thickly cylindrical gland lies on the ventral 
body-wall, occupying segms. xx-xxiii, and attached to the parietel\ 
in the middle line between segms. xix and xx ; it thus corresponds to the 
circular depression on the external surface ('v. fig. 32), and is to be com
pared with the glands of similar appearance but of different position in 
the last species. Smaller accessory glands are situated around and 
between the ends of the prostatic ducts, in segms. xvii, xviii and xix ;
these are sessile and have no separate ducts. 

Ovaries and funnels are found in segm. xiii; there are well marked 
, , , 

racemose oVIsacs In XIV. 
The spermathecae together with their ducts form pear-shaped organs, 

a slight constriction marks off the duct, while the broader upper part 
forlns the ampulla. The duct is about equal in length to the ampulla, 
and narrows towards its termination. The diverticula are like those 
of the last species, and about twelve in nu~ber ; the circle being (lou,ble, 
however, for a part of its extent (fig. 34). 

_A.ccessory glands are present here also, two on each side; each is 
of large size, like a tubular prostate in appearance, undulating in form; 
when stra.ightened out each would be longer than the ampulla and duct 
of the spermatheca, and each has its own short, narrow and shining 
duct. The two accessory glands of each side are encased'in a sac, which 
h.1s to be ripped open before the glands can be displayed; the sac and 
glands together are inserted between the e(4tal ends of the two sperma
thecao of a side (fig. 34). 

Remarks.-There is a general resemblance to the last species; but 
there are also very definite differences. The number of setae is smaller; 
the form of the male field, and tho position of the pores differ; the posi
tions of the spermathecal apertures is distinctive; there are here seminal 
vesicles in segm. x also; the . position of the accessory prosta~e, and the 
fewer and larger accessory spermathecal glands, also distinguish the two 
speCIes. 

f. dichordarius.1 

Bombay. July 1923. CoIl. J. P. Mullan. Several specimens. 
Andheri, near Bombay. July 1923. J. P. Mullan. A single specimen. 

The character from which I have named this form is the presence 
of two median large accessory prostates, instead of one only. One or 
two other chd.racters also differ in the two forms. 

The prostomium is epilobous t or more,-almost tanylobous; 
a transverse' groove crosses tne tongue near its anterior end. 

The setal numbers are rather greater than those previously given :-
57/v, 62/ix, 62/xii, 62/xix, and 54 in the middle of the body. The dorsal 
hreak i.~ irregular, about 2-3yz. I have no note of any pairing of the-. 
I'\etae. 

The m-3,le area is as for the la.st form, with the addition of a similar 
luedian depression, with central pa.pilla a·nd pore, in front of the pros
tatic region as well as behi;nd it ; this anterior depression has its centre 
over furrow 16/17 or on the posterior part of xvi. In one case there was 

\ yop8&ptoY, diminutive of xop8~, a sausage; referring to the accessory glands 
n the prostatic region. 
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a third such depression, in front of the setal zone of xvi, the lip of the 
depression lying over furrow 15/16. 

Internally, as was to be expected, a second accessory gland, large 
and oylindrical, corresponds to the anterior of the two depressions on 
th.e surface. The posterior of the two glands passed fronl its attach
ment at the body-wall obliquely backwards and to the right on the 
body-wall; the anterior was curved upwards round the alimentary 
oanal. 

. The spernlathecal diverticula here form a double, or incompletely 
double ring round the duct. 

Subfanl. DIPLOOARDIINAE. 

Genus Diplocardia H. Ga.rman. 

Diplocardia indica sp. nov. 

(PI. XXII, fig. 35.) 
Gorge below Chota Tank, Buldana, Berar; 2,190 ft. H. S. Rao. 17.ii. 1923. 

Three specimens. 

Ezte-rnal Oharacte1·s.-Length of the longest specilllen GO Dlm.; 
diameter 2·5 mm. Colour pale, slightly olive green, the sanlC on botu 
dorsal and ventra.l surfaces. Seglnents 117 ; no secondary annulation. 

The prostomium is tanylobous; the tongue is fairly broad; a trans .. 
v~rse groove passes across the tongue at about the middle of the length 
of segment i. 

Dorsal pores begin in furrow 10/11 . 
. The setae ~"re paired. In the middle of the body .b = 2aa = .:bc 

:;.;ca,; dd-.ca. 4 of the oiroumferenoe. Behind the male pores ab = 
iaa=!bc == cd; and the ratios are much the same in front of the 
olitellar region. 

The clitellum is not very dist~nct ; it covers xiv-xvii (=4). 
The seminal grooves are seen, slightly bowed inwards, bet\veen the 

lines of a and b on segm. xviii and the neighbouring portions of xvii and 
xix. The prostatic pores are presumably .at the ends of the grooves, 
and therefore behind and in front of the setal zones of xvii and xix res
peotively. Segln .. xviii is short, as seen from the ventral surface, and i,he 
grooves are short also. The male pores were possibly seen on segIn. 
xViii rather internal to the bottonl of the groove. 

- The female pores were not distinguished. 
The spermathecal pores are two pairs, respectively- in front of and 

behind furrow 8/9, and not far frOin the nliddlc line. The distance 
between the line a and the pore of that side is equal to the distance 
between the two pores. 

A pair of small transversely oval papillae ure present on the anterior 
part. of segul. xvii, a little outside the line of b ; a sinlilar single Inediun 
papilla is seen in the setal zone of xviii. 

Internal Anatomy.-Septum 4/5 is thin, 5/6 somewhat thiekcned!, 
6/7 moderately and 7/8-9/10 oonsiderably strengthened; 10/11 is SOlllC

what thickened and 11/12 slightly so. 
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There are two fairly well developed and shortly barrel-shaped gizzards 
in segms. v and vi. There are no calciferous glands; the oesophagus 
is somew~at bulged in segms. x-xiii, but this would ordinarily have 
passed wIthout comment; there are no signs of special vascularity. 
The intestine begins gradually, about xvi or xvii. 

The last heart is in segm. xii. 
The excretory systenl is meganephridial throughout the body; the 

funnel has the nornlal relation to the septuln, and is of the usual type, 
with central and peripheral cells in the upper lip. I thought that certain 
small nlasses by the side of the nerve cord in the hinder part of the animal 
might be micronephridia ; but on microscopical exanlination they proved 
to be only small coagula. 

Testes and funnels were free in segms. x and xi. The seIllinal vesicles 
are two pairs, in xi and xii, of moderate size, racenlose, meeting dorsally 
a hove the d,lilllentary canal. 

There ar~ two pairs of prostates, one extending frolll segm. xxii or 
xxi to xvii, the other from xxiii or xxii to xix. They are tubul~r, and 
each consists of a series of apposed loops. The duct is thin,-thinner 
at its ental end, and oylindrical in the rest of its extent; shining, and 
p:1ssing transversely inwards from the anterior end of the glandular 
portion. 

There are no penial setae. 
Ovaries and funnels are present in segm. xiii. 
The spermathecae (fig. 35) are two pairs, in segms. viii and ix. The 

ampulla is somewhat pyramidal, or pear shaped, the inner end being the' 
smaller. The duct is relatively thin, oylindrical, and half the length 
of the .ampulla. There is a single diverticulum, cylindrical or finger
like in shape, which is given off from the junction of ampulla and duct, 
and is as long as the duct; it lies on the posterior side of the septum, 
and a fine strand passes from its free end to be attached to the septum 
in its dorsal part and not far from the middle line. 

Remarks.-The interest of the occurrence of a worm of this genus 
India has been referred to in the Introduction. 

Subfam. o ONERODRILINAE. 

rhe two ne'\v Ocnerodriline worms described below, for which I have 
ereoted the genera Malabaria. and Aphanascus, are interesting as showing 
relat:.ons on the one hand to the recently discovered Ourgia (Michaelsen, 
7), and on the other to Makeina, and as illustrating a relationship between 
the Oligochaete faunas of India and East Africa. 

In 1897 Michaelsen desoribed Acanthodrilus b1'aueri from the Island 
of Mahe in the Seychelles (1), and in 1899 he instituted for it a separate 
genus Maheina (2). In 1921 (7) he transferred the genus frOln the 
AC1.nthodrilinae to the Ocnerodrilinae, on account of its paired oes~,'" 
ph::tgeal appendages in segments ix and x; in this same pap~r he. also 
described a. new genus Ourgia, with unpaired oesopha~eal divertI~ula 
in segments ix and x, which showed some degree of affinIty to Maketna. 

The new genera Malabaria and Aphanascus ar.e to some e~ent 
intermediate between Maheina and Ourgia,-not striotly so, as wIll be 
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seen immediately,-but still forming something of a series :-Maheina, 
MaZabaria, Aphanascus, C1.trgia. 

Maheina has a purely acanthodriline posterior Inale apparatus (two 
pairs of prostates opening respectively on xvii and xix; vas deferens 
opening on xviii); it is however metandric (testes and funnels in xi 
only), though it. retains the original two 'pairs of spermathecae opening 
in 7/8 and 8/9. There are two pairs of large stalked oesophageal appen
dages in ix and x, without proper central lUlnen. There is a strong 
gizzard in vi. The setae are very widely paired in the anterior and 
middle regions of the body. 

Malabaria has a much Iuodified acanthodriline arrangement of the 
posterior male apparatus (t\VO pairs of excessively long prostates dis
oharging respectively on xvii and xx; vas_ deferens opening in conjunc
tion with anterior prostates on xvii). It is holandric (two pairs of testes 
and funnels in x and xi respectively); but it has only one pair of sper
mathecae, which open in 8/9. There are no projecting oesophageal 
a~pendages, but in the substance of the thickened ventral wall of the 
oesophagus there are two pairs of snlall tubular diverticula. There is a 
rudimentary gizzard in vii. The setae ate closely paired throughout. 

Aphanascus has a purely microscolecine posterior male apparatus 
(one pair of prostates-here excessively long-opening on xvii in con
junction with the vas deferens) ; it is metandric, and has only one pair 
of spermathecae, which open in 8/9. The oesophageal diverticula, 
gizzard, and setae are as in Malabaria. The wall of the prostatic glands 
appears to be (for the most part) more than one cell in thickness (in 
Maheina, .Zlfalabaria and CU'l'gia the wall is only one cell thick). 

Curgia resembles the last genus in the nlicroscolecine arrangement 
of the posterior nlale organs, in being metandric, and having only one pair 
of spermathecae. The oesophageal sacs, in ix and x, are sessile on the 
ventral wall of the oesophagus and unpaired,-single and m~dian,
in each segment. The gizzard is fairly large, in vii. The setae are 
closely paired. 

It is evident, from a conlparison of Malabctria and Aphanasc'Us, 
that the latter can easily be derived from the former. The anterior pairs 
of testes and funnels, and the posterior pair of prostates, have dis
appeared; i.e., the holandric and acanthod:dline conditions have given 
plaoe to the metandrio and microscolecine. An additional la yer of cells 
seems also to have been added in the prostate glands. The two worms 
are found in the setme place, and there seems no reason to doubt that 
Malabaria is the immediate ancestor of A phanascus. 

Though Maheina· shows in several ways more primitive charact~rs 
than M alabaria (purely acanthodriline posterior male organs, two paIrs 
of spermathecae, well developed gizzard), it is not the ancestor of the 
latter. In the Inatter of the anterior male organs Malabaria, being 
holandrio, is more primitive than Maheina, and must therefore have 
branched off from the phylogenetic tree above the origin of Maheina. 
The setal disposition of Malabaria also is probably more primitive than 
that of Maheifta; and the gizzard is in a different segment. The evolu
tion of the oesophageal pouohes has proce~ded along different lines 
in the two genera; in Maheina the appendages remain as oonsiderable 
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st-1lked Inasses, but the central lumen has disappeared; in Malabaria 
the appendages arc no longer recognizable as such, but the centrallunlen 
is distinct, though elnbeddcd in the oesophageal wall. 

()uJ'gta Inay, I think, be considered as a direct descendant of Apl~a
'}tascus. The disposition of the sexual organs corresponds in the two 
throughout. The oesophage3.1 appendages are sessile by the whole 
of their bases in O~trgia,-a condition \vhich is perhaps not very different 
frolH that \vhich I figure for r1phanascus (fig. 40); the diverticula are 
unp~ired in Ourgia, paired in Aphanasc1ls, and I illustrate below (fig. 39) 
frolll n,n actual specilnen of lI1.alabaria the way in which the unpaired 
has probably arisen frOl11 the paired condition. The double layer of cells 
in the prostate gland of Aphanascus has again given place to the single 
la.yer; and the atrophied gizzard has begun to strengthen again. This 
last is ·what causes 111e SOllle hesitation; as is well known, Dol1o has shown 
good reason for believing that an organ which has once undergone 
degeneration never redevelops in its previous fornl, though its function 
luay on occasion be taken cv~r by SOllle other structure which becomes 
11lodified in accordance \vith ~eqnir~lll~nts. Perhaps we nlay say that, 
though Curgia luay not be descended frolu Aphanascus as \ve have it 
at the present day, still its ancestol' \vould probably, if we knew it, be 
sufficiently close to the present··day Aphanascus to be classed together 
\vith it in the salHe genus. 

Both these \Ve·l'lllS \vcre sent to l11e by the Government Entonlo
logist at the AgricultuI'()J College, Coilubd,tore, nlong with the second 
LJ,tch of Plterethna elongata (v. nut., p. 339); they \vere reported to be 
dam.tl.ging paddy l'OOt8 at Kollengode, South l\1:a]a,bar District. 

Genus Malabaria gen. nov. 

Diagnosis.- Setge closely pa.ired. Tv{o pairs of prostatic pores, 
on xvii. and xx; vasa deferentia discharging in conjunction with the 
anterior prosta.tes. One pair of spermathecal pores in 8/9. Gizzard 
vestigial, in vii. No projecting oesophageal appendages, but in the 
substance of t.he thickened ventral wall of the oesophagus there are, 
in segments ix and x, t,vo pairs of sUlall tubular diverticula. T'wo pairs 
of testes and funnels, in x and xi. Spel'lnathecae \vithout diverticula. 

Distribution.--S. Malabar (a district on the \vestern coast of India, 
neal' the southern end of the peninsula). 

Malabaria paludicola sp. nov. 

(PI. XXIII, figs. 36-39.) 
Among the roots of Anaikomban paddy in the wet lands, K.ollengode, S. 

l\Ialabar. January 1923. Sent by the Government Entomologist, Coiro
batore. A number of specimens. 

External Oharactcrs.-Length 70 Ull11. ; dial11eter 2-2·5 mnl. Colour 
v~tiable,--pale to light brown; darker, sOlnetinles \vith a reddish tingf:\ 
:.tt the n,nterior end. Segnlents 173. 

Prostolniulll cpilo bous ~, tongue cut off behind. 
Dors3,l pores a bscnt. 
Setae closely paired; aa = Gab == %bc = Ged; dd = hl,l£ the circum

ference. 
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I estimated the clitellum variously in different specimens,-xi-xx, 
xii-ixxi, Xiii-Ixxi (=8~-10) ; it is rather sIno other than the rest of the 
surface. 

The male pores are conjoined with the anterior prostatic pores on 
segment xvii, on small but rather prolninent papillae in line with the 
seiae b, and in the setal zone; setae a and b are absent. The posterior 
prostatic pores are on segnlent xx, in the setal zone, on small papillae 
which are oontiguous in the middle line; the posterior pores and papillae 
are rather closer together than the anterior, the centres of the papillae 
being in line with the setae a; setae a and b are absent. 

The female pores were not distinguished. 
The spermathecal pores are one pair, in groove 8/9, on small papillae 

in line with setae b. 
Internal Anatomy.-Septum 5/6 is considel'ably strengthened, 6/7, 

7/8, and 8/9 are much thickened, 9/10 is fairly strong, 10/11 somewhat 
thickened, and 11/12 slightly so. 

There is a vestigial gizzard in segment vii. 
There are no distinct oesophageal sacS to be seen in the dissection; 

but in each of the two scgluents ix aHd X there is on the ventral side 
of ,the oesophagus an opaque yellowish ovoid bulging, not set oft from the 
gut; or, it may be, merely a general swelling, perhaps rather more 
marked below; a pair of blood-vessels may be seen coursing over the 
ventra~ projeotion, one on each side of the middle line (figs. 37, 38, 39, v.). 

The structure of this part of the alimentary tract will perhaps be best 
eluoidated by following a series of transverse sections backwards through 
f\egments ix and x. 

The first departure fronl the norlnal condition of the gut ,vall is the 
appearanoe, in segnleut ix, of an increased thickness of the gut epithelium 
on the ventral side; a number of cells (cell outlines are however not 
visible in the actual preparations) are seen below the cohuunar epithelial 
lining of the lumen of the canal (ep. col.), and the lower ends of the 
oolumnar layer are continued down without interruption into this deeper 
layer (ep. deep.) (as shown in fig. 36" whioh however is taken from further 
baok) . 

. Next, the blood space which normally e~ists outside the gut epi
thelium begins to penetrate into this deeper cell nlass. There is a certain 
regularity in the way in which this penetration occurs; in transverse 
seotions the appearance is that of inward projections of the blood sinus 
into the cellluass. Actually, these projections must represent antero
posteriorly extended layers of blood (l. bl.), separated by intervening 
layers of oells (l. c.) (fig. 37). Each cell layer is only one cell in thick
ness; there are several alternating couples of blood-layers and cell 
la.yers on each side of the midventral line. 

The ll1ass of cells into which the blood-layers penetrate has a 
faintly pink-staining cytoplasm. The blood stains brightly with the 
eosin, and the pink of the cytopIaslu graedes so gently, in sonle places 
(where the regular layering of blood and cells is not so nlarkcd), into the 
deeper tint of the blood that the impression is given of a gradual dis
integration of the cells to forlll the blood. There is never any kind of' 
separating membrane between the cells and the blood. 
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Passing ou\vards, the \vhole gut wall becomes thinner again between 
segl~lents. i~ ~nd x,. the deeper lllass of cc~ls, belo,Y the colulllnar layer, 
h'lVlng dImInIshed In bulk (fig. 36). OutsIde the whole cell-layer is the 
blood sinus (s), \vhich here sends ilnvards only short projections into the 
cell mass. This condition, a halhvay house bet,Yeen the usual structure 
of the gut \vall and that above described, illustrates the interpretation 
of the lllore conlplic~tted state of affairs ;-these projections lengthen 
iu\vards so as to produce the layers of hlood intervening between the 
18. yers of cells. 

In segment x the thickening of the gut wall due to the luass of cells 
belo,v the columnar layer extends further upwards into the dorsal half 
of the alimentary tube. As before, the deeper cells are in direct conti
nuity \vith those of the colulllnar layer (ep. col.). The blood spaces are 
in comnlunication with the dorsal vessel above, and with the two vessels 
on the ventral aspect of the gut below (these t,vo vessels, v. in figs. 37, 
38, 39, are those seen on the ventral side of the oesophagus in the disseo
tion). The combined vascular and cellular layer extends all round the 
oesoph~Jlgus, but is thickest below (cf. fig. 40, taken fronl Aphanascus), 
and the arrangement of alternating plates of cells and blood (l. c., l. bl.) 
also only exists belo\v. 

In another series, the plates of cells which intervene between the 
plates of blood seem to split (fig. 38), so as to give two thin layers sepa
rated by a narro\v space; the individual cells are much flattened, 'and 
the appearance in a transverse section is that of blood spaces with definite 
walls of flattened cells. Indications of such a cleavage of the cell plates 
are seen in other series also (fig. 37, and slightly in fig. 39). The differ
ence in the appearances may perhaps be due to a difference in the stage 
of functional activity. . 

The diverticula are sinaJI, and extend downwards side by side in the 
substance of the oesophageal 'wall in both the segments. They are 
lined by ordinary colunlnar epithelium (as in fig. 40, taken from Apha
nascus, and fig. 39). In segment ix the pits are vertical; in x they bend 
forwards, so that in following a series of transverse sections backwards 
they are first seen at their blind anterior ends, which are deep in the cell 
Inass, and near the position of the two ventral blood-vessels on the 
under-surface of the oesophagus. In one series of sections, the two 
diverticula in seglnent x unite to open into the IUlnen of the gut in 
comnlon (fig. 39); this was' not seen elsewhere in either segnlent (the 
circular cavities (x) in the gut wall near the nliddle line in this figure 
represent slnall backward projections fronl the pits, which originate just 
in front of the plane of the section). 

I, do not think that the narrow spaces produced by the splitting 
of the cell layers cornnl unica te with the Iunlen of the oesophagus; 
appearances ,vhich here and there suggest such a communication are 
perhaps due to faulty preservation or to tearing in the cutting of the 
sections. 

To reSUlne the systeillatic account of the anatoluy :-The last hearts 
are in segment xi. 

The excretory systenl consists of meganephridia ; these are opaque 
and yello\vish, and are only di sting uisha hIe in the dissection behind 
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segment xx; they exist, however, in front of this, and are seen in sec
tions; but they are not rendered conspicuous in the dissection by the 
opaque peritoneal investment. This investment, in the middle of the 

. body, forms the main Inass of the nephridium; the peritoneal cells are 
full of large granules, and recall the similar cells in the nephridia of thr 
Diplocardiinae (Dichogaster, etc.). 

Testes and funnels are free in segments x and xi; they ar~ of mode
rate size, and equal in the two segments. 

The seminal vesicles are large and racemose; there are two pairs, 
in segments xi and xii, or one pair only, occupying segment~ xii and xiii. 

The prostates are two pairs of tubes, ending in segments xvii and xx; 
they are excessively long, extending more than half way towards the 
hinder end of the body; but this by no means represents their full 
length, since they are much looped and convoluted in the hinder part 
of their extent. Their terminal portion is slightly shiny, and is to be 
considered as the duci. 

The prostatic gland cells are one layer only in thickness, the elongated 
cells extending through the whole substance of 

• the wall (text-fig .. 1) ; the nuclei however are in 
two layers,-one nearly halfway up the height 
of the cells, nearer to the lumen than to the base 
of the cells, and the other peripheral, close to the 
peritoneal layer. The cytoplasm stains lightly, 
and contains numerous granules. 

The posterior prostatic pores are without the 
bulbs which are so conspicuous in Aphanascus 
(v. post.). The epithelium of the whole of the 

$ ventral surface around and between the pores is 
~~~ . very high, and the ventretl body-wall is very 

Te~t.fig. 1. Malabarta thick. This thickness is due partly to the 
paludtcola ; transverse sec· .. . . 
tion of prostate; X 330. thIckness of the epIthehunl, and also and more 

especially to the thickness of the longitudinal 
muscular layer, here divided up into bundles by very numerous strands 
of connective tissue which run transversely arllongst the Inuscle fibres. 
A number of gland cells in the body-wall near the pores take up the 
liaema toxy lin so strongly as to appear black .. 

The anterior prostatic pores are also without bulbs. The papillae 
on Which they are situated are obvious in sections; the epitheliunl 
surrounding the pores is high, especially to the inner and outer sides 
of the centres of the papillae; the ventral body-,vall however is not 
thickened between the papillae. Gland cells are present in the immediate 
neighbourhood of the pores, as in the posterior pair. 

There are two vasa deferentia on each side, "7 hich run close together; 
they enter the substance of the anterior prostatic papillae, and join the 
anterior prostatic duct just before it discharges on the surface; the t·wo 
vasa are separate to the end. 

There is one pair of spermathecae, in segment ix; these are irregular 
saos, each with a long bent cylindrical duct which comes off from one side 
of the sac; the duct is slightly thicker in its ectal half. There is no 
diverticulum; a fine tube nlay perhaps be seen in association with the 
organ, but it will be found on microscopio examination to be nephridial. 



360 Records of the I ndian Museum. [VOL. XXVI. 

There are no penial setae. 
Remarks.---In spite of the fairly large nlllnber of specinlens at my 

disposal (and the same applies to Apltanascus), the investigation by 
means of sections was by no means ensy; the histological condition 
was in SOUle very unsatisfactory, and as there had been no attempt 
to clean the aliulentary canal there was a large amount of tearing due 
to earth in the gut. For the prostatic region I opened the specimens 
and dissected out the alimentary canal before sectioning. 

Genus Aphanascus1 gen. nov. 

Diagnos1:s.-Setae closely paired. One pair of prostatic pores on 
xvii; vasa deferentia discharging in COl1lmOn with the prostates. One 
pair of spernlathecal pores, opening in 8/9. Gizzard vestigial, in vii. 
No projecting oesophageal appendages, but in the substa.nce of the 
thickened ventral wall of the oesophagus there are, in segments ix and x, 
two pairs of slnall tubular diverticula. One pair of testes and funnels, 
in xi. Spermathecae \vithout diverticula. 

Dislribution.-S. Malabar (a district on the \vestern coast of India, 
near the southern end of the peninsula). 

Aphanascus oryzivorus sp. nov. 

(PI. XXIII, figs. 40-42.) 

Among the roots of Anaikom ban paddy in the wet lands. I(ollengode, S. 
Malabar; January 1923. Sent by tho Government Entomologist, Coirn
batore. A number of specimens. 

External Characte1's.-Length 75 mm.; dialneter 1-1·25 mm. Seg
ments 205. Unpigmented., grey in colour o\ving to the intestine and its 
contents sho\ving through the body-"rall; the prostates also seen through 
the t4in parietes, going back to xxxiv, and fornling. fi much coiled maSR 
in xvii and xvi. 

Prostomium zygolobous. 
Dorsal pores absent. 
Setae closely paired; ab =cd, aa . be, dd =half the circumference. 
Clitellum not distinguishable in most specimens; seen in a series 

of longitudinal sections extending over xiv-xxii (=9). 
On seglnent xvii are a pair of snlall round pronlinent papillae, teat

like, bearing the prostatic pores, 'which are just external to the line of 
setae b. 

The fenlale pores were not distinguished. 
The spermathecal pores are in groove 8/9, on small papillae, in line 

with setae b. 
Internal Anatomy.-Septa 5/6, 6/7 and 7/8 are considerably thick

ened; 8/9 and 9/10 are sonlewhat strengthened, 10/11 and 11/12 very 
little. Segment x is very short, since ix is bulged out by the sperma
thecae, and xi by free spermatozoa. 

Pharyngeal gland cells extend back as far as segment vij. 

1 From &.qHXV~C;, "hidden, concealed," and &.crx6c;, "a sac"; since the 
oesophageal diverticula arc hidden in the wall of t.he gut. 
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There is a vestigial gizzard in segment vii. 
The oesophageal diverticula and the structure of the oesophageal 

wall are much as has been described for Malabaria. No ventral sac 01' 

saos can, be seen distinct from the oesophagus external1y. In sections, 
there is seen in segment ix a pair of pits (fig. 40, div.), ventrally situated 
in the thiokened wall of the oesophagus, side by side, and separated 
in the middle line only by a blood space; the pits are surrounded by a 
oellular mass (ep. deep), to which the thickening of the oesophagea.l 
wall is due, and in which are occasional blood spaces (1. b1.). 

In segment x is a second pair of diverticula; these open at their 
hinder ends into the lumen of the oesophagus and, extending forwards, 
end blindly in front about the level of septum 9/10, in the midst of 8, 

cell mass composed of layers of cells; the cell-layers are one cell thick, 
and blood spaces intervene between the layers. The two vessels seen 
in the dissection on the ventral wall of the oesophagus are visible also 
in seotions (v. fig. 40). 

The last hearts are in segment xi. 
The excretory system is meganephridial. The nephridia begin to 

ha.ve an opaque peritoneal investment ill ~egment xxii; this investment 
increases gradually in thickness and opacity through a few succeeding 
segments before attaining its full development. 

The worms are metandric ; testes and funnels are free in segment 
xi. Free spermatozoa are present in segment xi. Seminal vesicles are 
present in segluent xii, or xii-xiii, racemose in form. 

The prostates are one pair, tubular, and very long; they form." ~ 
large closely coiled mass in segments xvi and xvii, and to a less degree' 
in xviii; thence they extend backwards through many segments, with 
only slight undulations; in one specimen they extended back to seg
ment liii. In xvi and xvii the two glands are t\visted together. The 
duct is the excessively fine and short terminal portion; it is very much 
finer than the glandular portion, and is transparent in its ental, slightly 
thioker and opaque in its ectal half. 

Microscopically, the cellular wall of the glandular part of the prostate 
is more than one cell thick (text-fig. 2). 
The bulk of the tube consists of a layer of 
elongated cells, which extend through 
nearly the whole of the thickness of the 
wall; but t.here is also another layer, of 
small low cells, which lines the lunlen. 
These smaller cells are continued into the 
epithelial layer of the prostatic duct, the 
larger, glandular, cens having disappeared; 
they are less numerous towards the hinder 
end of the gland, where, therefore, the 
structure approximates to that which 

"Text-fig. 2.-Apkanascu8 oryzi. is supposed by Michaelsen to be charac
vorus; transverse section of pros. teristic of the Ocnerodrilinae,-a singlo
tate; X 160. 

layered epithelium (7, p. 57). 

Surrounding the termina tion of the prostatic duct on the inside of the 
'body-wall, and corresponding therefore to the papilla scac:n exte.rnally, 
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is a spheroidal mass (fig. 41). The ~uct as it enters the Inass (p. d.) has 
a lUlnen about 121£ or less in diameter; within the lllass it beconles 
suddenly dilated into an irregular chamber (tefm. dil.) with a lumen of 
about 33JL in diallleter before it opens on the surface. Also comprised 
vvithin the spheroidal mass is a gland (gl.), composed of a layer of large 
clear cells surrounding a pearshaped lumen, which opens into the 
prostatic duct just before it ends. The remainder of the mass consists 
of a thick layer of muscular fibres (m.), in which the clear gland and the 
terminal part of the prostatic duct are embedded. 

In only one specinlen \vas the vas deferens distinguished. It joins 
the termination of the prostatic duct \vit.hin the lllass. In this speci
men, apparently the only quite fully developed one that \vas sectioned, 
there ,vas no distinct clear gland in connection with the termination of 
the prostatic duct; it is possible therefore that this gland disappears 
at full maturity. 

A.ccessory structures may be present in neighbouring segments. 
In one specimen there was, in segnlent xviii, in line with the male pore 
in xvii, and just behind septum 17/18 (in front, therefore, of the setal 
zone of xviii), a well defined ellipsoidal mass equal in length to the ante
rior half of the segluent (fig. 42). The mass rests broadly on the body
\vall, and consists of llluscle fibres (m.) \vith cells lying in the interstices; 
in its centre is an irregular cavity (gl.) lined by clear cells of the same 
type as those described in the " clear gland" of segment xvii; outside 
these cells with their contained cavity muscular fibres are arranged in 
a layer (m.), and there is another layer of tall rather clear c~lIs (c. c.) 
outside this Inuscular layer. Oil the surface there is a low elevation, 
with a minute depression apparently representing a pore, which how
ever does not penetrate far inwards. No duct of any kind opens on the 
surface (fig. 42 ; the section is the one that shows the fullest extent of 
the cavity within the clear cells, not that which shows the small eleva
t.ion with its minute pore-like depression on the surface). 

In another specimen there \vas, in the anterior half of segment xvi, 
a pair of white opaque bodies lying on the body-wall, unconnected with 
the prostates. In these nlasses there was a considerable cavity, which 
however here opened to the exterior. Each mass was conlposed of 
rather large clear cells resembling those of the" clear gland" in segment 
xvii, and the cavity was bounded by a regular layer of these cells ~r-
ranged as a columnar epithelium. . 

There are thus in all four conditions, found in as many specimens :
(1) A rounded mass in xvii, in which the prostatic duct and vas deferens 
en<;l; within this nlass a distinct" clear gland" joining the termination 
of the prostatic duct; (2) the same, but no distinct clear gland; (3) 
a mass in xvii, and also in the anterior part of xvi; (4) a mass in xvii, 
and also in the anterior part of xviii. 

The sperma thecae are large irregular thin-walled sacs, adherent to 
surrounding parts, and filling up the greater part of segment ix. The 
duct is thin, of some length,-approximately equal in length to the 
diameter of the sac,-cylindrical, tubular, and some\vhat bent, There 
is no diverticululn. 

There are no penial setae, 
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Remarks.-The saDIe difficulties were encountered in the investiga
tion as in the case of the preceding species. 

Fam. LUMBRICIDAE. 

Subfanl. GLOSSOSCOLEOIN AE. 

Genus Pontoscolex Schmarda. 

Pontoscolex corethrurus (Fr. M iiI I. ) 

Bombay. ColI.-J. P. Mullan. Eleven specimens. 
Bangalore. December 1922. J. P. Mullan. Numerous specimens. 

Subfam. LUMBRICINAE. 

Genus Allolobophora Eisen. 

Subgenus Eisenia MaIm. 

Allolobophora (Eisenia) foetida (Sav.). 

Kasauli, W. Himalayas, from cowdung; 5. viii. 1922. Sent by Prof. MwtthaJ, 
Lahore. Four specimens, mature. 

Calcutta, between cabbage leaves; 10. viii. 1921. E. C. Dormieux. A single 
specimen. 

Subgenus Allolobophora Eisen em. Rosa. 

Allolobophora (A1IoIobophora) caliginosa (Sa v.). 

Kasauli, W. Himalayas, under stones; 16. vii. 1922. Sent by Pruf. l\ratthaJ. 
Three specimens, mature. 

Of the three specimens two had two pairs .of papillae, on segment·s 
xxxi and xxxiii respectively, which however extended backwards and. 
forwards so as to meet at the middle of segnlent xxxii. In the thinl, 
the papillae were fused to fornl a continuous wall on each side. 1'he 
first two specimens may be referred to -the f. typica, the third to the 
subsp. trapezoides (Ant. Dug.). 

Subgenus Eiseniella Mich. 

Allolobophora (Eiseniella) tetraedra var. sewelli var. DUV. 

Wadi Ain Zirka, Palestine. R. B. S. Sewell. 20. iv. 1917. A single specbllen. 

External Cha,racters.-Length 58 mm.; dianleter 2·75 mm. Seg·. 
ments 79. Colour pale, yellowish, the sanle on dorsal and ven(.ral 
surfaces. The body is four-sided throughout; all surfaces are hollowed 
behind the clitellum. The anus appears on the end of the square last 
segment (~ hinder end had been broken off). 

Prostomium proepilobous. 
Dorsal pores begin from furrow 4/5. 
The setae are fairly closely paired, and are situated at the angle~ of 

the four-sided body. The relations are as follows :-ab=!aa=!b,,=: 

G 
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cd; dd is rather greater than ab,-considerably greater in front of the 
clitellulll, ,vhere the dorsal surface is broad and flat. 

The clitellunl, saddleshaped or at least less marked ventrally, 
extends over segms. xxi-j·xxvi; there is possibly some chal;lge in xix 
and xx also. Setae are present, and the interseglnental furrows are nl't 
altogether obliterated on the clitellunl. The" walls" are very narrow 
ridges, ahnost short" wings," extending over! xxi to nea.rly ,all xxv; 
there is a sharply define'd groove below the ridge. Segillents xi, xii, and 
xiii are also somewhat swollen, and the intersegnlenta,l furrows hel'e are 
fainter. 

No sexual apertures were visible, except that the sperinathecal 
pores were possibly indicated, in furro,vs 9/10 and 10/11, about in line 
with d. Internal examination in fact showed that the sperinathecae 
do discharge in these grooves, apparently a little above the line of d. 

Internal Anatomy.-Septum 5/6 is thin, 6/7 very slightly and 7/8-
11/12 slightly thickened. 

The gizzard occupies one segment only,-xvii; the intestine begins 
in xv, so that the gizzard is in the anterior intestinal region; it is a little 
soft, but well developed as regards size. There are slight thin-'walled 
bulgings of the oesophagus in segm. x, but none were visible in xi or xii. 

The last heart is in xi. 
Testes and funnels are free in segills. x and xi. The seininal vesicles 

are in ix to xii; those in xii are the largest, and these bulge septum 
12/13 backwards; those in xi and xii meet dorsally over the alilnentary 
canal; those in ix and x are about equal in size, smaller than the others, 
but still considerable; all are divided up into a few large lobes. 

The sperlnathecae are two pairs of ovoid sacs, situated in the anterior 
parts of segms. x and xi, sessile, without ducts, opening into furrows 
9/10 and 10/11 a little above the line d. Copulation had taken place, 
the spermathecae being full of glistening spermatozoa. 
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