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3.' On Indian Earthworms.-Part I. Preliminary Notice of 
Earthworms from the Nilgi1"is and Sheva1 .. oys. By 
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Univ. Coll. Lond., Fell. Madras Univ., Professor of 
Biology in the Presidency College, Madras. (Communi-
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[Received November 16, 1886.] 

When I commenced to find out what Earthworms were to be 
found here fo1· the purposes of class-study, I was totally unprepared 
for tl1e immense variety of forms which seem to occur in the countr)T. 
I have at present examined a very few localities only, a11d as every 
locality yields new forms and I have already found more than twenty 
diffe1·ent species, all of which were hitherto unknown, the field may be 
pronounced to be fai1·ly exte11sive. 

I came across very few worms in my garden in Madras during 
the hot weather, but then I made 110 special sea11 ch for them ; those 
I did find belonged to the genus Pe1~icht£ta, but seemed to be 
new species (I have since determined that they are new); I have 
found up to the present at least three species of Pe1"ickceta in l\iad1·as 
town, but have reserved them for subsequent description. 

In May I went up to the Nilgiris for some weeks, and tl1ere I 
found numerous forms, and these always differed in different 
localities. In October I spent about a week on the Shevaroy Hills, 
and found in that sl1ort time five different forms, all markedly differ­
ing fi·om those from the Nilgiris. 
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I regret that in some cases I was unable to render my observations 
con1plete, owing to want of st1fficient material. It seems, however, 
desirable to publish this preliminary note even though it is in some 
cases incomplete, as more thorough investigations in any particular 
locality may be considerably delayed. The greater number of forms 
belong to the genera Perich~ta and Mo'iiiligaster, and for the 
present I deal with these only. I have found, in addition to these, 
two species of Lumbricus at great elevations at Ootacamund and 
Coonoor. One of these presents a clitellum extending over somites 
xxvii.-xxxiv., and the other over somites xxx.-xxxiv. I refrain from 
naming these until I can characterize them more fully. I have also 
some worms belonging to other genera, but with the scanty literature 
to which I have access l cannot say whether they are new genera 
or not. 

Had it not been for Mr. Benham's 1 most useful resume of known 
Earthworms, I should l1ave been able to do far less than I have done. 
Where I have given measurements or counted the ~omites I have 
chosen the largest individual I could find. 

PERICH.lETID.tE. 

The Perichootidre are characterized by the fact that each somite 
bears numerous setre arranged in a more or less complete ring. 

The genera which are at present included in the group are:­
Perichceta, Schm.; Megascolex, Temp. (Pleurochceta, Bedd.); Peri­
ony.'t, E.P.; and Rhodopis, Kinb. 

These genera are at present distinguished one from the others, 
thus:-

Pericha?ta presents a clitellum in somites xiv., xv., and xvi., a pair 
of laterally-placed male pores in somite xviii., and very numerous 
equidistant setre. 

Jlegascolex presents 100 setre arranged in a ring, but with a dorsal 
break. 

Perionyx presents a clitellum in somites xiii., xiv., xv., xvi., and 
xvii., a pair of male pores placed in a median pit in somite xviii., 
and 30 equidistant setre. 

Rhodopis presents a clitellum in somites xii. and xiii., a pair of 
male pores between somites xiv. and xv., and 50 to 60 equidistant 
setre. 

Now let us consider these characters in relation to the worms 
desc1·ibed below. Among these we find tl1at there are numerous 
int.ermediate conditions, in respect to the arrangement of tl1e setre, 
bet\\'een an almost equidistant series and a series presenting consider­
able dorsal and ventral gaps 2 . Secondly, i11 011e form there are two 
pait·s of male pores (P. stuarti). Lastly, with regard to the extent of 
the clitellum, in the form which I have referred to Perrier's genus 
Pe1·ionyx it extends over three somites instead of five, while among the 

1 Qt1art. J ourn. 1\fic1·osc. Sci. vol. xxvi. n. s. 
2 BJr the terms ventral and dorsal gaps I mean the space between the two 

m ost vent1·al ancl clorsal setre 1·es1)ectively. An ordinary gap is the space bet ween 
any other t,vo contiguous setre. 

-
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numerous forms which I have called Perich<.eta it extends in many 
forms (as in P. armata, Bedd.) over fot1r somites, and in one form 
over five somites instead of three. 

So, as they stand, these generic distinctions seem to me to be of 
little value. I am, however, incli11ed to hope that a careful anato­
mical study in the fresh state of the large variety of forms which I 
have already discove1'ed (I have, moreover, every 1·eason to believe 
that the field is as yet by 110 means exhausted 1) will enable me to 
group these ve1·y interesting forms in a more rational n1anner. I do 
not think that the classification suggested by Benham 2 will turn out 
to be a very natural one. I refrain, however, from making any 
suggestions myself in this prelimina1~y note, as I expect that the 
natural classification will have to be based upon tl1e result of very 
careful examination of a very large number of fresh forms. I shall 
do11btless be able ere long to go to Ceylon, Burn1ah, Java, and other 
places, and compare fresh specimet)S of the forms which have been 
described from these regions with my Indian '3pecies. 

I have in the present note spoken of all the forms as Peri­
ck<Eta, with the exception of Perionyx saltans, although I belie,pe 
that the differences have in many cases a full generic value. A 
glance at my tabular statement (p. 665) will show what great differ-

• ences exist. 

PERICH~TA LAWSONI, sp. n. 

The clitellum extends over somites xiv., xv., xvi., and xvii., but 
is very slightly ma1·ked. Even in adult specime11s it requi1·es ca1·eful 
examination to detect a11 v exte1· nal difference between these somites ., 
and the 01·dinary somites of the body. There is, however, no 
doubt as to its existence and extent i11 either this or the following 
species, P. hivaginata. 

The male pores are placed 011 somite xviii. There are no 
papillre. The oviducts open separatelJ1, although very 11ear the 
median line, in somite xiv. 1'here are two pairs of spermatl1ecre; 
these are placed in somites viii. and ix. Tl1e spermathecal pores 
open between somites vii. and viii., and ,,iii. a11d ix., 1·espectively. I 
have found no nephridia. The gizzard is situated in somite x. 
Intestinal creca are present in somite xxvi. and run forward to somite 

••• 
XXlll. 

There are from 30-35 setre in each somite, which are a1~ranged so 
as to leave small gaps in the median, dorsal, ancl ve11t1·al li11e. The 
vent1·al gap is equivalent to about two 01·clinary gaps, at1d the dorsal 
gap to about tb1·ee 01~di11ary gaps. The setre a1·e p1·ese11t on the 
clitellar somites and a1~e arranged as in t,he other somites. No 
modified genital setre were observed. 

Length 250 millim., circumfei·ence 7 mm. ; number of somites 119. 
Hab. Ootacamuntl, Nilgi1·is, at an elevation of about 7000 feet. 

• 
1 _In the one week which I 1·ecently spent in the Salem and Yercat1cl district, 

1t will be seen that I cliscove1·ed three new species of Pe1·ichr.eta, besicles other 
forms. 

2 Quart. J ourn. Microsc. Sci. vol. xxvi. n. s. p. 225. 
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CHARACTERS OF THE SPECIES OF Perichceta AND Perionyx HERE DESCRIBED. 

Species. 

Perichf£ta law-
• soni • 

Clitcllar 
Somites. 

Male 
pores. 

Fe­
male 
pore. 

• • • • • • xiv., :\.""V., XVI., XVlll.; no XIV., 

xvii., very papillre. paired . 
slightly 
marked. 

Position 
of Sperma­

thecm. 

• • • • 
Vl.11., lX. 

Character 
of Sperma­

thecre. 

? 

Oopu­
lato1 .. y 
setre. 

• 
'"C 
~ 
o3 
N 
N .,... 
~ 

Not seen.1 x. 

P. bivaginata ···lxiv., -~·, xvi., 
xvn., very 

• • • 
XVlll. xiv., vii., viii., ix. With two mi- At least vi . 

paired. nute appen- three 
slightly 
marked. 

P. graciUs .... , . jxiv., xv., xvi., xviii., in xiv., I viii., ix. (?) 
xvii., xviii. clitellum. paired. 

P. sti,arti ...... I xiv., xv., xvi. 

P. bi1;rlia1·ensis • 
XIV., XV., 

• 
XVI., 

• • -xvm11. 

P. hulikalensis • xiv., xv., • 
XVl., 

• • 
-xva?"ll11. 

P. mirahilis ... I xiv., xv., xvi. 

• • • 
xv11., XIX., 

four in 
number. 

• •• 
XVlll. 

• •• 
XVlll. 

• • • 
XVlll. 

• • • • •• 
XIV., Vll., Vlll. 

single. 

• • • • 
XlV., VI., Vil., 

single. • • • • 
Vlll., IX. 

• • • • •• 
XIV., VU., Vlll. 

single. 

• • • • 
XIV., Vl., Vll., 

single . 
• • • • 

Vlll., lX. 

dices. pairs 
• • •• 
lll XVlll. 

Not seen. Not seen.!vii.? 

Frill at base. Special 
setre in 

With a 
small 
pendix. 

• • • 
Vlll. 

long Special 
ap- setro in 

vii. & 
• • •• 
1n Vlll . 

With long! Absent. 
thin appen-
dix. 

x. 

x. 

? 

Witl:t long No obser-1 x. 
pouch-like vation. 

Intes­
tinal 
creca. 

• -x-vx-uv 1. 

Absent. 

? • 

-

4 pai1 .. s, 
abot1t 

xxiii. to 
• 

XXVI. 
• 

XXVl • 

I tl1ink 

C+,-4 

0 ~ . 
a) Cl) 

~ $14...;) 
a) • ..-4 

..0 ~ s 
SB o 
,-J ~ ell 
~ UJ z 

C+,,4 '"C (1) 
0 . ~ C:..' 
~ . t11 d A ,..., CD Q.) 

A t Q)+-'~1 .. 
1 .. ran~emen ~ •s..-4 ~ ~ ~ 

...., ~ b.O"~ ~ 
of setro. :::, o ~ 0 S 

CD Q) ~ 

Z H 6 

• 

Habitat. 

• 
~ 
0 ·n 
~ 

~ 
~ 

~ 

-~---·---1--1----1----------1• ----

30-35 

56 

? 

G2 

Prese11t onl 119 
clitellum; 
small clorsal 
and ventral 
gaps. 

Present onl 162 
clitellum; 
sma.11 clorsal 
a11d ventral 

. gnips. 
Present on I 332 

clitellum; 
la1·ge dorsal 
and ventral· 
gaps. 

Present on 
clitellum; 
small gaps. 

111 

38-40 I.Abse11t on 1123 
clitell11m ; 
venti·al gaps 
uneqt1al. 

42 IP1·esent onl 209 

mm. 
250 

7 

140 
8 

400 
8 

140 
15 

100 
9 

Nilgi.1•js ( Oota­
camuncl a11cl 
Naduvatam). 

Salem. 

'N ilgi1 .. is (Nadu­
vatam). 

She,·a1·o)TS 
(Salen1 and 
Yercaucl). 

ft. 
6500 

to 
7500 

1000 

6000 

1000 
to 

5000 

NilITT1~is 
b 

liar). 
(Bur-I 2000 

to 
3000 

• 

200 Nilgi1~is (Ht1li- l GOOO 
p1·esent clitellum; 9 kal-cl1·ug). 
• • 
lil XXVJ. 

• 
XXVI. 

la1'ge gaps. 
39 !No ga1)s. · I 114 130 Nilgiri~ (N ad u- 6000 

8 vatam). 

P. salettensis ... Ix.iv., xv., xvi., 
• • • 

XVlll. 
• nv., • • • •• 

Vll., Vl.11., 

appendix. 
Two small ap-lAbsent. 

pendices . 
vi. IN o obse1 .. -I ? ? 112 

61 

70 1 Salem. 
9 

1000 

6500 
to 

7500 

!I 

Peri(YflljX sal­
tans. 

• • 
XVll. 
• • 

XlV., XV., XVI. 
• • • • 

XVlll., lll 

median 
pit. 

single . 
• 

• 
lX. 

• • • 
X.lV., Vl., Vll., 

single. 
• • • 

Vlll. 

Two small ap-lAbsent. 
pen dices . 
A pert. nea1 .. 
.median line. 

·-

? 
vation. 

No obser- 45-54 Present on 
vation. clitellum ; 

no gaps. 

60 Nilgiris (Oota-
6 camund, Na­

duvatam). 

- -!.....!!. - - - -----
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PER1CH&TA BIVAGINATA, sp. n. 
This species resembles P. lawsoni in the condition of the clitellum 

and in having separate oviducal pores. 
The clitellum exte11ds over somites xiv., xv., xvi., and xvii., but is 

very slightly marked. 
The male pores are placed on somite xviii., they are inconspicuous; 

there are no papill~, although special penial setre are present. 
The oviducts open separately, very near together, in somite xiv., 

ventrad of the ventral setre. 
There are three pairs of spermathecre; these are placed in somites vii., 

viii., a11u ix. The spermathecal pores open between somites Yi. and 
vii., vii. and viii., viii. and ix., respectively. Each spermatheca pos­
sesses a pair of small diverticula at its base. Nephridia are present in 
most somites, if not all, and are very large and present rosettes of 
tubules in certain anterior somites, I think in v., vii., and ix. The 
nephridiopores I have not observed. 

The gizzard is situated in somite vi. I ntesti11al creca are absent. 
There are about 56 setoo in each somite, which are arranged so as 

to leave small dorsal and ventral gaps, as in P. lawsoni. The setre 
are also present on the clitellar somites. 

There are a pair of small sacs in somite xviii. containing long, thin, 
curved, ornamented setre, as in P. orm.ata, Bedda1~d 1

• Each sac 
contains at least 3 setre. 

Length 140 millim., circumference 8 mm. ; number of somites 
162. 

Hah. Salem (about 1000 ft.), in wet ground. 

PERICHlETA (PLEUROCHlETA ?) GRACILIS, sp. n. 

The clitellum extends over somites xiv., xv., xvi., xvii., and xviii., 
and is very well marked. 

The male pores are placed in xviii. ; there are no papillre. 
The oviducts open separately, very near together, in somite xiv. 
I think that there are two pairs of sprrmathecre in somites viii. 

and ix., respectively, but am a little doubtful about it. 
The gizzard seemed to be in somite vii., but possibly this is a 

mistake for vi. 
There are two pai1·s of groups of small nephridia opening on the 

posterior edges of somites vii. and viii., respectively, a little nearer 
the ventral line than the spermatbecal po1~es, which occu1~ between 
somites vii. and viii., and viii. and ix., respectively. I have not 
asce1·tai11ed the number of setre per somite, but there are large 
dorsal and ventral gaps. 

I have found no specially modified genital setre. 
Length 400 millim., circumference 8 mm.; number of somites 332. 
Hab. N aduvatam, at an ele,·atio11 of about 6000 feet, in very wet 

ground. 
I 011ly obtained a single specimen of this very interesting worm, 

for wl1ich I shall make a special sea1·ch on a future oGcasion. 
1 .Ann. & Mag. Nat. Hist., Oct. 1883, p. 217. 

• 
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PERJCHJETA STUARTI, sp. n. 
The clitellum extends over somites xiv., xv., and xvi. ; it is very 

well marked. 
1.'here are two pairs of male pores in somites xvii. and xix., 1·espec-

tively ; these are all fo11r placed upon a whitish, sligl1tly dep1·essed 
patch, which tl1us extends ove1· tl1e greater portion of somite xvii., the 
whole of somite xviii., and the greater portion of somite xix. 
Co1111ected with each of these pores is a la19 ge coiled prostatic gland, 
which extends back\va1·ds i11 eacl1 case through some 8 or 9 somites. 

The1·e is a single media11 oviducal pore in tl1e anterior portio11 of 
son1ite xiv. 

There a1·e two pairs of spet'mathecre, situated in somites vii. and 
viii., respectivel)r. They do not possess any appendages, but 
p1·esent a sort of f1·illed appearance around the base. 

Tl)e gizzard is situated in somite x. 
In son1ites xxiii.-xxvi. (?) the1·e are four pairs of special diverticula 

on the do1·so-lateral portions of the intestine. 
I have not observed a11y 11epl1ridia. 
There are about 52 setre in each somite arranged with small 

dorsal and ver1t1·al gaps; setm are prese11t on the clitellum. 
There are no special setre in somite xviii., but in the anterior 

po1·tion of somite viii. ( i. e. between the anterior and posterior pair 
of spermathecre) the1·e a1·e t,vo groups of"' large modified setre. Where 
these p1·oject on the surface, there is a papilla which in some speci­
mens becon1es very well marked. 

Le11gth 148 n1illim., circumfe1·ence 15 mm.; number of somites 111. 
Hab. Yercaud, at an elevation of about 5000 feet, and also down 

the gl1aut as low as Salem ( l 000 ft.). I have specimens from 
Salen1. 

This is an exceedingly common worm in this region. It occurs in 
dry ground, and often under large stones. 

PERICH~TA BURLIARENSIS, sp. 11. 

The clitellum extends over somites xiv., xv., xvi., and xvii., and 
is well marked. 

Tl1e male po1·es are sitt1ated in somite xviii. ; segments xix., xx., 
xxi., and xxii. beat· papillre (ai>ertu1·es ?). 

'l~he oviducts open in somite xiv. by a single n1edian pore. 
Tl1e spe1·n1athecre a1·e placed in s01nites vi., vii., viii., a11d ix. ; tl1e)r 

p1·esent a single appendage.. I am unable at present to say anytbi11g 
about neilh1·idia. 

The gizzai·d is situated i11 so mite x. There are a single pair of 
intestinal creca i11 somite xxvi., 1·eaching for,,,a1·ds to somite xxiv. 
There are 38 to 40 setre per somite. Setre are entirely abse11t f1·om 
tl1e clitellum. I find no special seta:' i11 so mite xviii., but there a1·e two 
pairs of' g1·ot1ps of enlarged setre in somites vii. and , .. iii., 1·es1lecti,·ely. 

1~l1ere is a la1·ge ventral gap, eSJ)ecially i11 the soi11ites i1nn1ediately 
followi11g tl1e 1nale por·es, wl1ere the most ventrally placed setre are 
larger tha11 the otliers. 
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Length I 00 millim., circumference 9 mm. ; number of somites 123. 
Hah. Burliar, 2000-3000 ft. 

PERICHJETA HULIKALENSIS, sp. n. 
The clitellum extends over somites xiv., xv., xvi., and xvii., and 

is well marked. 
The male pores are situated in somite xviii., and are rather near 

together, and placed Uf)On slight papillre. 
1'he oviducts open by a single median pore in sornite xiv. 
The spermathecre are placed in somites vii. and viii.; they present 

a single filiform appendage. 
No nepbridia were observed. 
I believe intestinal diverticula are present in the usual positio11. 
There are about 42 setre pe1· somite. The ventral gap is equal to 

4 ordinary gaps, and the dorsal gap to 7 01·di11ary gaps. Setre are 
present on the clitellum. 

No special setre were observed. 
Length 200 millin1., circumfe1·ence 9 mm.; number of somites 209. 
Hab. Hulikal-drug, Nilgiris. Elevation abo,1t 6000 ft. 

PERICHJETA MIRABILIS, sp. n. 

The clitellt1m extends over somites xiv., xv., and xvi., and is well 
marked. 

The male pores are widely separated, and situated on low papillre 
• • ••• 
JO som1te XVIII. 

The oviducts open by a median pore in somite xiv. 
The spermathecre are situated in somites vi., vii., viii., and ix.; they 

present a single appendage. They open, as is usually the case, exactly 
between the somite in which they lie and the preceding somite. 

The gizzard is situated in somite x. 
Intestinal creca are present in somite xxvi., and run forwards. 
Nephridia seem to be present in certain anterior somites only, as 

in P. gracilis. 
There are four pairs of groups of small nephridia in the poste1·ior 

portio11s of somites v., vi., vii., and viii., 1·espectively, and these open 
on minute ci1·cular papillre which are placed in diamond-shaped 
depressions lying in the posterior portion of the somites, in which 
the nephridial groups lie, and just ventrad of the nephridiopore 
which lies between each of the somites and the succeeding somite. 

The1·e are furthe1· two pairs of groups of nephridia lying in somites 
vii. and viii., respectively, and ope11ing on similar papillre placed 
ventrad of those above described, and just anterio1· to the seta-ring 
in each sornite. The fu1·ther details with regard to this remarkable 
arrangement I l1ope to wo1~k 011t on a future occasion. I may 
mention here that I at first mistook these nephridiopore-bearing 
papillre t~or the pores of the spermatl1ecre, and it is quite possible 
that pre,,ious observe1·s have do11e the same thing in other species of 
Pericliteta. It needs the most careful and rep eated observation to make 
out the exact ar1·angeme11t. There 39 setre per somite, with no gap 
either dorsally or vent1·alljT. It is al ways possible, howeve1~, to re­
cognize the median ventral or do1·sal lines, as both ventritl and dorsal 

• 
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setoo point forwards and away from the middle line, while the lateral 
setre point straight forwa1·ds. I lay no stress on this arrangeme11t 
at p1·esent ; it n,ay be caused by my method of flatteni11g out the 
body-wall afte1· a median dorsal incision. I have no observatio11s 
,vith 1·egard to penial setre. 

Length 130 1nillim., circumference 8 mm. ; nt1mber of somites 
about 114. 

Hab. Naduvatam, Nilgi1·is. Found along with P. gracilis. 
I hope to make some special observatio11s at a later period with 

regard to the distribution of tl1ese worms, but I n1ay poi11t out now 
that the only two species prese11ting this 1·ert1arkable ar1·ar1ge1ne11t of 
nepl1ridia, while differing in almost all other essentials, we1·e found 
together. 

PERICHlETA SALETTENSIS, sp. n. 
The clitellum extends over somites xiv., xv., xvi., and xvii., at1d 

is well marked. 
The male pores a1·e situated on somite xviii., without much ridge 

arou11d tl1em. 
The ovi<lucts ope11 by a media11 pore i11 s01nite xiv. 
The spermatl1ecre lie in son1ites vii., viii., and ix. ; they prese11t a 

pair of small appendages. 
The gizzard is situated in somite vi. 
I have no observation regarding intesti11al creca. 
The 11ephridia occu111 in, at any rate, most of the somites ; they are 

very large and p1·esent rosettes of tubules i11 certai11 anterior somites. 
The setre present a do1·sal gap equal to about three orrlinary gaps, 

and a ventral gap equal to about five ordinary gaps. There seem 
to be no modified }lenial setre. 

Length 70 millin1., circumfe1·ence 9 mm. ; number of somites 112. 
Hab. Sale1n, elevation about 1 OOl> feet, in wet grou11d togetl1er 

with P. bivaginatct ; I 011ly found two speci1nens. 

PERIONYX SALTANS, sp. 11. 

The clitellum extends over somites xiv., xv., and xvi. l11 the 
hitherto k11own species of Perionyx, P. excavatus, E. P.1

, and P. 
macintoshii, Bedd. 2, tl1e clitellum extends over somites xiii., xiv., xv., 
xvi., and xvii. 

The male pores are situated 011 papillre in a media11 pit in somite 
••• 

X \"'111. 
The oviducts open by a si11gle media11 po1·e iu somite xiv. 
Tbe1·e a1·e th1·ee pai1·s of SJ>ern1athecre ; these a1·e placed i11 somites 

vi., vii., and viii. 'l"he spe1·mathecal pores at·e placed between son1ites 
vi., and vii., vii. a11d viii., viii. a11J ix.. Tl1is is an unusual arra11ge­
ment, tl1e spermatbeca generally ope11s between the s0111ite in whicl1 
it lies and tl1e somite in f1·ont. Each spermatheca p1·esents two 
minute appendices. The spermathecal pores a1·e placed ver.v near 
tl1e median li11e ; in all the Perichceta species they a1·e very ~ateral 
in position. 

1 Nouv. Arch. d. Museum, t. viii. 1872, p. 126. 
2 Ann. & Mag. Nat. Hist., Oct. 1883, p. 217. 
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The nephridia are small and present a unique arrangement. The 
nephridiopores are all placed on the anterior edge of a somite. They 
are placed in two rows on eacl1 side, a11 in11er and an outer row. 
The inner row is about in a line with the 11 th setre. Counting 
from the median ventral line, the outer row is about in a line with the 
17th setre, while the spermathecal pores are i11 a line with the 4th setre. 

In somite iv. there is a single 11eph1·idiopore on tl1e left-hand side, 
in so mite v. tbe1·e is a single pore on the 1·igh t-hand side, i11 son1ite 
vi. there is a single pore on the left-hand side; these three pores all 
belong to the inner rows. In somite vii. I found no pore. The 
ren1aining somites each p1~ese11t two pores. In so1nite.5 viii., x., xii., 
xiv., &c. the pore on the right side belongs to the outer 1·ow, and the 
pore on the left side to the inne111 row. In so mites ix., xi., xiii., xv., 
&c. the reverse ar1 .. angement obtains, viz., the left-hand pore belongs 
to the outer row and the right-hand pore to the in11e1· row. 

In too many cases we do not, unfortunately, know the position of 
the nephridiopore : I have not access out here to the description of 
Plutellus 1, but the nephridiopores are there said to alternate in 
position ; with this exception the arrangeme11t is unique a11d bears a 
most interesting relation to the theory that the spermathecre are 
modified nephridia. It will be noted that the dista11ces between tl1e 
outer and inner 1·ows of nephridiopores, between the inner row of 
nepbridiopores and the 1·ow of spermatl1ecal po1·es, a11d, lastly, 
between the rows of spermathecal pores, are almost exactly equal, a11d 
the pores have exactly similar positio11s in the so1nite. 

I have made no observations on the alimentary canal. 
The1·e are 45-54 setre in each somite arranged in an almost con-

• • t1nuous ring. 
Setre are p1·esent on the clitellum. No modified genital setre were 

observed. 
Length 60 millim., ci1·cumference 6 mm. ; number of son1ites 61. 
Hab. Ootacamund; N aduvatarn, Nilgiris. Elevation about 6500-

7 500 f'eet. 
It is a very strong little worm, and the nan1e refers to its power 

of leaping into the air when touched. 

MoNILIGASTRIDJE • 

The huge worm which is mentioned in Da1·win's book as occurring 
on the Nilgiris turned out to be a Moniligaster, a form then known 
from Perrier' s description of a single specimen wl1ich he called 
M. deshayesii. I have si11ce received informatio11 that Mr. Beddard 
has described another species from CeJ1 lo11 as M. harwelli 2• 

I found, in addition to the large worm, four smalle1· species of 
Moniligaster on the Nilgiris, and two others on the Sl1evaroys or 
rather at Salem, at the foot of the ghaut. 

I have thus recog11ized seven species altoget.he1·, but it is exceed­
ingly difficult to charactet .. ize these accurately until we know tl1eir 
general organization better, so that I regard the following very scanty 
descriptions as preliminary. 

1 Arch. de Zool. Exp. t. ii. (1873). 
2 .Ann. & Mag. Nat. Hist., Feb. 1886, p. 940. 
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Moniligaster has been described as being devoid of any clitellum. 
In, at a11}· 1·ate, one of my species the clitellum is, howeve1·, ,re1·y 
well ma1~ked, so that this cannot be taken as a ge11e1·ic cha1·acter. 

The genus is, l1owe,,e1·, sufficiently characterized by the four pores 
sitt1ated in pai1·s between somites vii. and viii., and x. a11d xi., 
respect.ively, by tl1e peculiar arrangement of the ge11e1·ative organs, 
and by the mo11ilated gizza1·d. It is often exceedingly difficult to 
dete1·mine the exact position of the gizzar<l, and I believe that its 
position may va1·y by a somite in different i11dividuals of the same 
species; still there is no doubt that in some cases it will serve as a 
specific characte1·-e. g. M. sapphirinao'ides aud M. 1·obustus, which 
resemble 011e another in most 1·espects, diffe1· markedly in the }Josition 
of the gizzard. 

There is a great diffe1~ence in size among the species; M. g1·andis 
is quite as large as Microch(JJta rappi, while 111. 1ninutus is one of 
the smallest ot· Earthworms. · 

MoNILIGASTER GRANDIS, sp. n. 
There is no trace of clitellum. 
The distance between the ventral seta rows is greater that1 that 

between the ventral rows and the lateral rows. 
The gizzard extends th1·ough somites xvii.-xxi. i11clusive. 
The septa between v .-vi., vi.-vii., vii.-,,iii., and viii.-ix. a1·e ve1~y 

strong and thick. 
The septum between ix. and x. is absent. 
I obtained this worm in lVlay an<l June. In May, before the 

rains, I only found it deep <lown : I have made coolies dig pits as 
much as 9-10 feet deep before coming upon a single worm, although 
their burrows were quite obvious; then one would suddenly come 
upon a specimen lying in a hollow which seen1ed to exactly fit its 
body, all rolled U}J together in a mass 11early tl1e size of one's fist, 
and upon the surf'ace of the body, crawling about in the mucous, 
were young individuals which i11 one instance were less t.han half an 
inch long, but from larger specimens I easily determined them to be 
young Moniti9asters. I expect that the1·e is sometl1i11g very inter­
estit1g about this, and probably it is co11nected with the absence of 
clitellum and consequently of' cocoons, but it seemed to be too late 
in tl1e year to n1ake auy further observations. 

l11 June at Naduvata1n, after there had IJeen son1e rain, I fou11d these 
worms quite nea1· the su1·face, even in some cases c1·awli11g about, but 
I neve1· the11 t·l,und yo,1ng 011es. I never fou11d these worn1s at a lower 
elevation than 6500 feet; at Coonoor, which is just below that alti­
tude, and much warn1er than Ootaca111u11d, I could not find a single 

• specimen. 

~iONILIGASTER UNIQUUS, sp. n. 

So called because for some time I had only a single specimen, but 
I subsequently found a few others. 

There is no clitellum. 
The gizzard occupies somites x,-.-xix. 
The ventral seta rows are very near together, there is less distance 
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between them than between a ventral row and the lateral row of the 
same side. 

It is a small weak-looking worm. 
I fou11d specimens at Ootacamund and at Naduvatam. 

MoNILIGASTER SAPPHIRINAOIDES, sp. n. 
This worm presents a well-marked clitellum extending over somites 

x., xi., xii., and xiii. 
The gizzard occupies somites xvii.-xxi. 
This is a very strong active worm, rather larger than a big English 

Lumhricus agricola, and presents most exquisite iridescent colours, 
among which a metallic bluish-green is the most marked. 

I found it in imme11se numbers in some very wet black mud 
under turf near the Py karah W aterfal]s, at, I believe, an elevation 
of about 6000 feet. Whe11 placed in spir·it it becon1es olive-green 
in colour, while the clitellum becomes almost pinkish. 

MoNILIGASTER ROBUSTUS, sp. n. 
The gizzard occupies somites xi.-xv. 
This worm is easily recognized by its ve1·y poi11ted posterior 

ext110emity, just the anal somites being b110ight pink, while the rest of 
the worm is dull in colour. In other respects it resembles IYI. sap­
phirinao~des. 

I found a few specimens only, crawling across a path on a dre11ch­
ing day, on top of one of the hills at Ootacamund. 

MoNILIGASTER PAPILLATUS, sp. n. 
This species is characte1~ized by 1011g tubular papillre i11 con11ection 

with the pores between somites x. and xi. 
The gizzard occupies somites xvi.-xx. 
I found this at Ootaca111u11d and Coo11oor. 
This is a much longer wor1n than any of tl1e other species, witl1 the 

exceptio11 of M. grandis. 

MoNILIGASTER RUDER, sp. n. 

The gizzard seemed to occupy only somites xiii. and xiv. In 
somites x., xi., and xii. there were soft-walled swellings of tl1e i11tes­
tine looking like gizzard, only not 111 uscular. The worm had a thin 
body-wall, and the organs showing through give it a blood-red 
appearance. It is a small worm about 100 millim. long. 

I obtained only a single specime11 from Salem. 

MoNILIGASTER MINUTUS, sp. n. 
The gizzard occupies somites xii., xiii., and xiv. 
This is a small wo1·m resembling Perionyx saltans in appearance, 

but not very active. The ovaries, or at an)· rate sacs contai11ing ripe 
ova, occupy somites xii.-xv. at least. 

I found numerous specimens in wet ground at Salem. 
When I have determined more accurately the structure of the 

generative organs in this genus, this species· will probably prove an 
interesting one. 
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