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LITUARIA. PHALLOIDEs (Pallas). 
A single specimen of this, labelled '' Dutch Bay, Ceylon," waa 

sent along with the Oavernularia just described. It presented no 
features of special interest, and differed from other specimens 
which have already passed through n1y hands (Marshall and 
Fowler, '' P ennatulida of the lVIergui Archipelago," J ourn. Lino. 
Soc., Zool. xxi.) only in the point that the siphonozooids practically 
filled all the space between the autozooids, instead of forming 
rings round them. A plane of bilateral symmetry, mentioned in 
the paper quoted, \Vas also indicated here. The s1Jecimen, as so 
often happens \Vith Pennat11lids, had been appare11tly trl1ncated 
above and scarred over; a new al1tozooid and several siphonozooids 
had been formed on the scar. 

EXPLANATION OF PLATE XXII. 

Fig. 1. Oauern-itlaria ?nalabarica, sp. n. ; view of the colony. 
Fig. 2. Surface of the ccenosal'C, showing the siphonozooids filling up the space 

between tbe bases of three autozooids. 
Fig. 3. Spicules of the rhacbis. 
F ig. 4. S1)icules of the stalk. 

3. On Two new Genera, comprising Three new Species, of 
Earthworms from vV estern Tropical Africa. By FRANK 
E. BEDDARD, M.A . ., F.R.S . ., Prosector to the Society. 

[Received April 2, 1894.] 

The specimens of worms now described I O\ve to the luodness 
of Mr. Alvan 1\1.illson, Assistant Colonial Secretary at Lagos, 
to \vhon1 I ba,,e frequently had to express my indebtedness 
for material. Within the last fe,v weeks I have receivecl from him 
a number of tubes contai11iug a large nl1mber of specimens of 
Earthworms, which proved to be referable to four species. Of 
these I only describe three in the present communication ; the 
fol1rth was not 11ew, but was found to be a particularl.Y fine speci
men of my species Siphonogaster millsorii; this specimen I have 
sent to the Oxford Ml1seum. The remaining species belong to the 
family Oryptod.rilidre, ,vbich is not well represented on the Africa11 
continent, so far as Olli' present lrnowledge e11ables a judgment to 
be formed. The most characteristic family of Earthvvorms of the 
Etlliopian region are unquestionably the Eudrilidre, whicl1 are 
indeed limited to that continent, with tl1e sole exceptio11 of the 
almost ubiquitous genl1s Euclrilus. So abundant are the members 
of this faruil_y that it is really a remar1rable fact to receive a 
collection of Earth\.,1orms from that part of the \vorld ,vhich does 
not include representatives of tbat family. Such, bo,vever, is the 
case with the collection upou \vhie:h I report here. It may be 
noted, ho\vever, that the Cryptodrilidre a.re rather more abundant in 
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Wester11 than in Eastern Africa. I have alread_y clescribed se,1eral 
species of a ge11us nearly coufi.11ed to "\Vest~rn Africa, viz. Go,·dio
drilus; and at Lagos a species of P.lf!Jnic,enclrilus also exists. The 
same t,vo genera also occur on tbe ,Vest Coast, but the former is 
there not nearly so common. The present paper increases the 
number of W e~t-African C1·yptodrilids by three; and I refer tbese 
,,orms to t,Yo ne," ge11era. Nan 11ocl,·ilus crfrica nus seems, £ron1 Lbe 
large numbe~· of specimens se11t to me, to be an exceedingly 
common species. 

It is a ct1riol1s fact that both of the two genera show certain 
resemblances to tbe Eudri1idre : there is, in my opinion, little doubt 
but tbat the Eudriliclre are deri\'atiYes of the Cryptodrilidre; but I 
cannot agree ,nth those ,,110 would unite t,vo such extremely 
diverse types in one famil.v. I sball now direct attention to the 
anatomical characters of tl1e ne,~· species, begin11ing ,vith a defi
nition of the first gentlS, which I propose to call afier J\fr . .Alvan 
l\IiJlson. 

Millsonia, gen. nov. 

DEF. La1·ge 1uorms witli strictl,21 pctirecl setCJ3. l,fale pores (single 
or pairecl) upon, :evii. Two gi-::.-::.al'ds i11, v., vi. ; calcife,·oits 
glci1ids, tliree JJairs in, :ev.-xvii. ; iritestine witli ciboitt 30 JJCtirs 
of cceca, er, 1Jc1,ir to eacli segn1erit. lte11liridia clitftise. 0,ie 
pai,· o.f sper·nicithecce witliout (liuerticitla J. spernii(lucal gla11ds 
tubula,·; 1io pen,ial setce.-Hab. West Af,·ica. 

This definition -will differentiate the present genus from any 
other Cryptodrilid at present known. The ~ 'O most salient 
characters of the genus ~-hich are peculiar to itself concern the 
nepbriclia and the intestinal creca. These alone would serve to 
distingl1ish the genus ; it is princi1Jally on account of them that I 
unite the t,vo species, which I shall clescribe, into a single genus. 
These t,vo species, as will be seen in the course of the follo,,ing 
pages, differ from each other in a good many points of, as I 
believe, subsidiary importance. The two matters referred to are 
not exac:tl_y novelties of structure in the grot1p, but they are 
exaggerations, so to speak, of characters already found in allied 
forms. Tbe creca are precisely like those of the ge11us Per,iclireta 
only that there are so many of them. In Pe1·iclireta s-iebolcli and in 
one or t,vo other species there are, it is tr11e, six or seven pairs of 
these appendages of the intestine ; but then they are all contained 
in one segment; ,vl1ereas in the genus lJ.illson,ia they are contained 
in as many segments as there are pairs of creca. The existence of 
these creca is interesting as ten4ing to knit still closer together tL.e, 
in other ways not Yery remote, Cryptodrilidre aucl Pericbretidre. 

The second peculiarity of this genus concerns the nephridia. 
The structure of these organs will be described more at length 
immediatel_y ; but in the meantime attention may be directed to 
the fact that they present the curious appearance illustrated in tl1e 
accompanying dra~·ing (fig. 1, p. 381 ). The excretory t11bes of 
the posterior segments of the body have ceasecl altogether to look 
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like excretory tubes in the usual '' plectonephric" genera; they 
give the impression rather of mjnute pouches opening on to tl1e 
exterior. A closer surve)·, bo,vever, of their structure shows that 
there is really nothing anomalous about them. The vesicular 
layer of cells commonly found attached to the exterior of the 
tubules is here so largely developed that the appearance referTed 
to is produced. 

Most of the other characters of the genus are such as are to be 
met with in other Cryptodrilids. The affinities which they 
indicate are, however, not very plain. The presence of t,,o 
gizzards-to commence ,nth perhaps the least important of the. e 
characters-is found in the genera Digaster (with which I unite 
Didymogc,ste1· and Perrisogaste1· of Fletcher), Ditlio9aste1·, and 
Microcl1·ilus. All of the gPnera mentioned also agree with l,Jill
so1iia in the diffuse nephriclial system. The ]ast t,,,o Cryptodriljds, 
as well as Typliceus, agree with Millson1'ct in that the male pores are 
upon the xviith instead of the more usual xviiith segment. 
l 'inally the calciferous glands are, as in Microcl,·ilus, in segments 
xv.-xvii. The absence of the penial setre distinguishes }Uillsoriia 
from all the Cryptodrilids mfntioned except Dichogaste1·. Mill
s01iia shows, as I bave already intimated, some likeness to the 
Eudrilids. This likeness, ho,,•flver, jg shown only by the species 
Millsonia nigra. The resemblance co11sists fir ·t of all in the 
unpaired male pore; the unpaiTed genital orifices are not abso
lutely unknown in the Ctyptodrilidre, since they are met " ,ith in 
the genus Fletclierodrilus. But :in addition to their being unpaired 
in the worm now under discussion, there are a pair of terminal 
n1uscu1ar sacs which are like the bursa copulatrix 0£ many Eudri
lids. The genus .1.·\·annodrilitS which I describe in the present 
paper is the only other Cryptodrilid in which there is a similar 
bursa or rather a pair of them. But I am disposed to consider 
that the terminal sac ,,·hich is found appended to the end of the 
duc:t of the spermiducal glands in many Perichretc,e is the horuoJogue 
of the structure so universal :in the Endrilids. • o that the exist
ence of well-de,,e]oped burs::e in Millsonia is not a fact of absolute 
novelty for the family. 

Millsonia rubens, n. sp. (Fig. 2, p. 381.) 
DEF. Le11gth. 320 r,ini.; clianiet,er· 12 mm. .Jlumbe1· of seg1ne>its 

363. llale JJOres pai;·ecl. 1.'\"'o bit,·sa co1Jitlctt1·i.,.:. 

Ex tern.al characters.-This worm was remarkable on account of 
its pec11liar colorn,tion. In alcohol the front end of the bod_v, 
in front of the clitellum, is of a pale ,iolet-grey. The clitellum 
itself is of a pale brown. Behind the clitellum the colour is a 
brick-red, a tint that I have ne,er before seen in any Earth,, orrn . 

• 

The prostomium is large and does not at all encroach ll)JOn the 
buccal segment. The setre, as alread_v mentioned in the definition 
of the genus~ are very strictly paired ; they lie entirely upon the 
ventral surface of the bod)'. .A. distance of 2 mm. separates the 



1894.J NEW GENERA OF EARTHWORMS, 383 

two couples of each side, while the ventral couple of one side is 
separated from its fellow of the other side by a distance of 2·5 mm. 
I could not find any trace of setre at all upon the first five 
segments of the body. I£ this absence of setre upon the head end 
be confirmed it is of interest, as tl1is cephalization is rare among 
the Cryptodrilidre, though a com1oon character in the family Geo
scolicidre. G-eod1·ilus in fact is the onl.v Cryptoclrilid in which I can 
recall anything of the kind. Segments vii.- xii. are bi-annulate. 
The dorsal pores are very obvious. They commence on the border
line of segments x./ xi., possibly one or two segments earlier. 
There are tlu·ee of these pores upon the clitellum-one marks its 
posterior boundary, while t,vo lie ou the first two segments. The 
clitellum is rather exte11sive, occupyi11g segments xiii.-xxii. The 
median ventral region behind the male pores seems to be free, at 
any rate to a large extent, of glandular tissue. The two male 
pores lie upon seginent xvii.; the.v are highly conspicuous and are 
transversely elongated oritlces, ~·hich correspond in position to the 
missing veutral setre of the segment. Neither the oviducal nor the 
sperrnathecal pores were visible. The body-,vall of both the present 
species and ltlillson,ia ?iigra is exceedingl_v tot1gb. i1r. 1\1illso11 
informs me that this was also the case during life. 

Vascular syste1n.- The dorsal blood-vessel of the v\·orm is single 
from end to end of the body. In segments xvi. and xvii. it is 
disti11ctly dilated, forming thus a kind of heart. A local dilata
tion of the dorsal vessel is not unknown, though rare, among the 
Oligochreta. In the Geoscoleeid ll!lic1·ochceta, I and Be11bam have 
described the same kind of thing, ,vhile many Enchytrreicls also 
show a dilatation of the dorsal blood-,,essel jast after its emergence 
from the peri-intestinal sinus ( or ple:xt1s). I regard all these local 
expansions of the clorsal blood-,,essel as having some r elatior1 to the 
heart of the Arthropods. The last pair of circumresophageal 
trunks are in segment xii. ; the five pairs which lie in front of 
these are equall.v large. 

Inte1·segr1ientctl Septa.-Tbe first distinguishable septl1m lies 
bet\'reen seg1nents iv./ v. It is tolerabl)· stot1t and runs in a straight 
course across the body. The four following septa are excessively 
clelicate and are pushed back by the stout gizzards so as to have 
lost their definite relation to the segments which they separate. 
After these thin septa come a number '\\·hich are very strong 
and muscular. The septa dividing segments ix./xvii . are stout, 
diminishing in thjckness posteriorly. The a11terior of these and 
those which lie in front of them as far back as sept1.1m xiv./xv. are 
traversed by or give rise to muscttlar straps which are also 
attached to the parietes and to the alimentary canal. 

Ne1:;lirid1·a.-I clo not give a long acco1.1nt of the nephriclia under 
the present species as they are constrt1cted upon the same plan as 
those of .J.liillsonia nig1·a, in ~rhich species it so happeus that I inves
tigated them more closely. The peculiarity of the nephridia of this 
ge□us, to which I have already referred, is not quite so strongly 
marked in the present species as it is in the next to be described. 
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In the middle region oE the body the nephridia form a deruer 
coating of the parietes than I haYe before noticed in any worm 
with plectonephric excretory organs. 

Alinienta,·y Ca1ictl.-The phar3111x of Jfillson,ia ruben,s encls ,vith 
the fourth segment; in each of segments v. and Yi. is a strong 
gizzard which measures aboL1t 7 mm. in length and not less in 
breadth . The two gizzards are separated by an interYal of soft 
walled resopbagus. Calciferous glands are lJresent and sho\v 
a rather unusual appearance. There are three pairs of them, \,·bicl1 
lie in segments xv., xvi., andxvii. These segments, be it noted, are 
the eame -in which the calciferous glands of the Acanthodricl gen11s 
B e11liamia lie. I have ah·ea<ly point.ed out that another Cr.vpto
clrilid, viz. Microd,·ilus, is distinguished by the same position of its 
calciferous glands. These glanc1s in 1lfillsonict 1·ubens have a very 
remarkable appearance; the surface is so much furrowed as to 
give them the look of a small though highl_y convoluted mamma
lian brain. In microscopic examination they are seen to present 
the characters usually found in these glands ; the interior is 
occupiec1 by n11merous long folds of the lini11g epithelit1m, "'·hose 
cells are rather flattened. Tbe jntestine begi11s in segment xviii. 
This part of the gut is most remarkable for a Jong series of creca, 
\-vhich I ha,,e already referred to as a character of the genus. I 
counted altogether 32 pairs of these creca, ,,bich begin at about the 
28th segment. They begin and end abruptl_y ; the first pair and 
the last are neither larger nor smaller than those -which precede 
and follow them. The shape of the creco. is preci ely that of the 
creca of the genus Perichceta. They taper gradually to\·vards the 
free extremity and are in fact exactly like the finger of a glove. The 
length averages some 6 mm . In the region of the intestine occt1-
pied by these creca, the dorsal blood-vessel gi,,es off iu each segment 
tv.'o equi-sized ti·tmks ; one of these-the most anterior-is entirely 
concerned with the blood-supply of the crecum of its side. The 
other supplies the ,valls of the intestine and appears not to run 
over the crecum; in the section of intestine in front of the region 
where the creca are I only noticed a single pair of intestinal trunks 
in each segment. It will be understood that these creca are 
entirely metameric in arrangement-that is to say, there is a pair 
to each segment; they arise at first more laterally in position, 
afterwards their origin is nearer to the dorsal line. 

ReJJ?'orlurtive Orgctris.-Tl1ere are t\vo pairs of testes and oE 
sperm-cluct funnels, '"'·hieh occupy the t1sual segn1ents, i. e., 
seg1nents x., xi. The sperm-sacs are in segments x:i., xii. attached 
to the front '"-alls of these segments; the sacs are not particularly 
large and clo not stra.v beyo11cl their segments. The spermiducal 
glands lie entirely ,vithin the xviith segn1ent ; they are coiled 
it1to a cou1pact mass. The muscular duct is of a moderate length 
and has a nacreons appearance. I am unable to state ,vhat is tbe 
relation l)et .. veen the gland and the sperm-ducts. The ovaries are 
large anc1 occupy the xiiitb segment. There are only a single pair of 
spermathecre ; these lie in the ,'llith segment. The sacs are 
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rather thin-wallecl, but have a stot1t dt1ct leading to the exterior. 
I cou1d not see the least trace of a di verticulum. It is rare fot· 
the me1nbers of the family Crypt.odrilidre, indeed for any .vorm 
belonging to the Megascolicidre, to be without diverticu11. to the 
spermatheca. There are here and there a few cases, bl1t these are 
mostly of woi-ms which have a simple structure and are perhaps 
rather degenerate in their organization. Examples are fur11ished 
by the genera Gordiod1·ilus arid Oo1ierod1-ilus. I Jrnow of no large 
and well-developed gen11s like J.llillson,ia in which the s1)ermathecre 
are devoid of diverticula. It may of course be that there are 
really cliverticltla, but tl1at they are concea1ed in the thickness of 
the muscular '"alls of the dt1ct of tl1e spermatheca. 

Millsonia nigra, n. sp. (Fig. 1, p. 381.) 

DEF. Lerigth 230 ?nni. ; clia1nete1· 7 1nni. :J!lale po're sirigle. 
Spe-r1nidiiocil glct1ids 01-1en, each, into a bursa oopula,trix. 

Exte1"1ial oharacters.-This speeies, judging from tl1e single 
specimen at my disposal, is rather smaller than tbe last. I t is 
also rather differe11t in colour, being of a d::i,rk bro,vn thoughot1t, 
almost black in parts. The setre, dorsal pores, a11d prostomium 
are as in the last species ; the clitellt1m was uncleveloped. The 
most salient external clifference, apart from colour, that distinguishes 
this species from the last is in the orifices of the male organs. 
The male pore, as stated in the definition of t.he species, is single 
and median. It is o-E some size and occupies an area equal to that 
which wot1ld be occ11pied by the missing ventral setre of its 
segment. It is surrounded by a smooth area of skin, dot1btless 
the commencement of the otherv\'ise v\'anting clitell1.1m. The 

. spermathecal pores are also fairly conspicuous, but they are paired, 
tbot1gh the orifices are very close together. These orifices 
correspond in position to the ve11tral setre. They are on the 
boundary line of segments viii .fix., thougl1, as will be pointed out 
later, the pouches themselves lie principally in the viith segme11t. 

Interseg1rie11,tal Se1.:;itct.-The character of the septa plainly 
distinguishes this species from tbe last. They commence at the 
same segment, i. e., bet~1een segments iv./v., but they are from tl,e 
first thickened ; the last of the series of thiekened septa separates 
segn1ents xiii./xiv. Numerous stout muscular strands tie them 
together and to the parietes. These bands are fot1nd also attached 
to the septa separati11g segments xiv./xvi . 

..Neph1·idic,.-This species sho'\T's the peculiar character of the 
nephrid.i..1, better than does the last. On opening the body the 
nephridia of the anterior segments were seen to present tl1e usual 
characters of tbe di:fft1se nepbridia; those of the fourth and fifth 
segments seemed to be a little thicker than the ot-hers, bt1t v\1 hether 
these formed a compact'' peptonephridiuru" I am unable to say. 
Elsewhere (in the anterior segments) the nf>phridia were scattered 
tubules not quite so densely packed as in l,fillson,ia 1·ubens. Furtl1er 
back the coiled masses of tubes seem to disappear and to be 
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replaeed by flattened oYal ,esicles of Yarious sizes, wbirh have 
much the look of small spermatbecre, such as characterize many 
Geo colicidre, e. g . .Jlwrocliceta. The transition is not abrupt, but 
gradual . By the thirteenth segment, or even a little before, the 
transition is accomplished and the nephridial system has the 
curio1.1s appearance indicated in the accompan_ving drawing (wood
cut, fig. 1). \\'hen the vesicles are removed separately and 
examined in glycerine the.v are seen to be sacs with excessively 
delicate n·alls and crammed "ith cells. The e cells are oYal to 
rounded in shape and are sometimes granular, sometimes homo
geneous in appearance. In transverse sections these globular sacs 
were seen to overlie the nephridial tubes. I am of opinion tl1at 
tbey are merely an exaggeration of the coYering of peritoneal 
cells, which often take on a glandular appearance and gi,e to the 
nepbricua ,vbich they cover a white colour, o,,,ing to the granules 
mth which they are laden. The cells are very differently acted 
upon by the borax carmine which ,,as used as the staining 
reagent. The homogeneous cells ,vere -rery deeply stained; the 
more granular cells were not at all stained. In these sections the 
masses appeared oval or circular; at the side nearest to the body
wall were one or t,vo nephrid.ial n1bules cut transversely. 

Ali1nentary Canal.-As in the last species, there are two stout 
gizzards in segments v. and vi. The calciferous glands also 
occupy the same seginents as in .i.11illsonict rubens; they are 
perhaps a little less furrowed and appear to be smaller. Tbe 
intestine bas a moderate typblosole and also the cmca of the last 
species. I counted the same uumber of these and they begin at 
the same point; their con1mencernent is indicated by the dark 
pigmentation of the intestine. The posterior set of creca are 
rather shorter. 

Be1)roductive O,·ga1is.-Tbe testes are t,vo pairs of little white 
tufted bodies, which lie on the anterior septa oE segments x. a11d xi. 
The ovaries are rather larger, but occupy an exactly sin1ilar 
position in the xiiith segment. There are three pairs of sperm
sacs in segments xi., xii., xiii. ; they are attached in every case to 
the anterior walls of their respective segments. Only those of 
segment xiii. are of any size, and they are not ,ery large. The 
termi11al part of the male efferent apparatus bas a ,-ery unusual 
structure. It has been already mentioned that the e:xternal pore 
is single; the internal organ , bowe,-er, are double, only uniting 
just at the pore. ""\\nen the ,,arm is dissected and the intestine 
remo,ed, two large ele-rations, one on either side of the nerYe-cord, 
are exposed. Each of these is about :five tnil)jmetres long and is 
quite conspicuous. They are tied d0'-''11 to the parietes by thi11 
straps of muscle, which doubtless se1'1·e to retract them after 
protrusion. The nerve-cord sends to each two nerYes on either 
side, which are the ordinary nerves of the segment. These nerves, 
instead of coming off at right angles to the cord, run, the anterior 
pair forwards, the posterior pair back~arcls. The t erminal 
chamber of the efferent apparatt1s bears a close resemblance to the 
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terminal chamber of the efferent apparatus in the genus Geoscole:c, 
anll it is of course also comparable, as I have already mentioned, to 
the bursa eopulatrix of the Eudrilidre. The walls are thick and 
muscular and of a spongy texture. At the posterior inner 
bot1ndary of each sac opens the spermiducal gland. The gland bas 
the tubular character of that of the last species, but it is decidedly 
more slender; it is, as usual, divisible into two parts-the non
glandular duct, and t,he glandular portion. The former is of a 
fair length and slender. I t widens out at its actual orifice into 
the termjnal sac. The glandular part of the tube is long and 
coiled and slender ; it is attached to tbe posterior border of the 
bursa by a rnesentery, which i::upports it and gives to it somewhat 
the appearance of a minute vertebrate intestinal tract. The 
sperm-ducts cross the sac towards the outer border; they are 
enclosed in a muscular sheath, as is the case with the sperm-dncts 
of MicrodrilitS and Pygmceoclrilus. The thickness of this musc11lar 
coat makes the sperm-ducts harclly, if at all, thinner than the 
duct of the spermiducal gland. The sperm-ducts pass beneath 
the terminal sac, so that it is just hiclclen on a superficial view and 
opens into it at the posterior outer border, at the opposite 
"corner," as it were, to that occupied by the orifice of tbe spermi
ducal gland. There is, as in the last species, no trace whatever of 
penial setre. 

There are but a single pair of spermathecre, which have moved 
a segment further in front and lie in the viith instead of the viiith 
segment. They have a remarkable arrangement ,vhich I h:1ve not 
seen paralleled elsewhere. The two spermathecre are very close 
together; in fact they are in actual contact abor-e, but they are 
separated below by the nerve-cord which runs between them. 
The area in which the t;,o pouches lie is walled off from the 
s11rrounding space by a perfectly circ1tlar folcl of muscle, which 
arises posteriorly from the septum, but anteriorly from the ventral 
parietes. This is really produced by a perforation of the septt1m 
to let the spermathecre pass through it. Each spermatheca passes 
through a forameo, so that it lies in segment Yii. to a great extent, 
bl1t opens on to the exterior bet,veen segments viii.fix. The 
spermat.heca itself is the shape of a sock with a very short 
foot; the toe is directed back"ards. The spermatheca is tbick
\valled but very soft; there is nothing apparent in the shape of a 
diverticulum. 

The following is a table of the differe11ces between the species:-

Male pores ..... . ... . 
Spermatbecal pores . . 
Stout septa .... ... . 
Sperm-sacs ......... . 

B1trsa copulatrix ... . 

,.l,fillsonia rubens. 

Paired. 
VII.fVIII. 
IX./XVII. 
in XI., XIII . 

Absent. 

ltfillsonia nigra,. 

Unpaired. 
VIII ./ IX. 
IV./XIV. 
in X I., XII., XIII. 
Present. 
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Naunodrilus, noY. gen. 

D EF. ,<:Irnall iuornis 1uitl1, 1>ai,·ed setrP. 1\-eJ!hrirlia paired. Oalr-
cife,·011s gla,irl i,i id·. {:JJJernii,lircal gla,icls t1110 ]Jairs lin,ed b11 -a single la_yer of gla)lclula,· cells, 01Jeni119 o,i to e:rte,·io,· iii 

xuii., a;1•iii. ; tlie a,1leri.or pair 01,,,,i i,i a b1£rsa C01_Julatrix 
iuitn, but incle1_1eitclenll_11 n_f, spcr;;i-clucts. 1S1Je,-1,iatliecc,; witliout 
dii·e,·ticula .-Hab. Tl ~est .Af,·icrt . 

• 

This new genus e,idently belongs to that group of small-sized 
Cryptoclrilidre ,vhich iuc]udes the genera Oc,ierocl,·illls, Oo,·cliocl,•ilu.~, 
and Pygrnrnod,·ilus. They all agree in the fact tLat the sperrniduca.l 
glands are lined by a single layer on]y of glandular cells, a 
character not found anywhere else except in the A.canthoclrilid 
~enus K e,·,·ia . The pre ·ent genus comes nearest to Gorlli.o(l,·ilus·; 
but it should be, I think, regarded as the t_vpe of a new genus on 
account of the bursa copu1atrix.. I n other respects it agrees fairly 
closely with Go1·diod,·ilus. 

Nannodrilus africanus, n. s1L 

DEF. Length an iricli to tiuo i,1cht?s. Clitell111ri ,'riii .-xvii. Ti1Jo 
rudime,1ta,·?1 gi::::rtrcls in, 11ii., viii. .,_\'"'e11li,·idia begin, i,i u. 
Spe1·rnathec~ tY•o z,ai,·s iii 1·iii., ix. 

As the present is the only species of the genus, the above 
definition of the species is of course 011ly Yery tentati,ely put 
forward. 

The clite11um occupies the segments stated in the definition; it 
extends right rouud the bodj· and jg conspicuous in mature 
specimens. Such specimens are also al wa_rs ob, ious on account of 
the protruded penes. These are as Jong as the diameter of the 
body·. Tbeir structure ,~ill be more con·renieutly deferred until 
the description of that of the efferent apparatus in general. The 
inter egmental septa in the anterior region of the body are much 
prolonged back\Tards and lie ~itbin each other like a series of 
cups; those separating segments Y./u. are particularly thickened. 
The cesopbagus runs in a pPrfPctly straight uniform ,vay without 
dilatations from the pharynx to segment L"'\: ; in segments vji. and 
viii . it is ftrrni,bed with r11di1nentary gizzards, whose calibre is not 
greater than tbat of ihe cesopba~. 

On a cli section these gizzards ,,oul<l be hardly recognizable ; 
the increased tbic:k.ue s of their mu cular v.-alls entitles this section 
of the cesophagus to be termed gizzard, but the epithelium l1as no 
trace of the thick chitinous lining so constantly a<:.sociated ,nth the 
gizzard. In the ninth segment is the calciferou gland, \l hich 
appears to be an unpaired structure. It is cou~tricted in the 
middle, dividing it into an anterior and a posterior section. The 
mint1te anatomy appears to be most like that of Go,·dioc1rilus. Tbo 
mass of the gland bas a granular structure and contains ntrmE-rous 
nt1clei: but in spite of the undoubted nuclei no cell-boundaries 
could be detected. The tiss11e is in fact quite like that ,, hich 
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makes up the greater part of the calciferous gland of Gorcliodrilits. 
Through this tissue pass numerous small blood-vessels of equal 
calibre, which radiate out fron1 the top of the gland bt1t run 
para.llel through its st1bstance. A single diT"erticulL1m from the 
resophagus dips down into it, but appears to end crecally and not 
to be continued on into a fe,v intracellL1lar tubes such as I have 
described in Go1·diodrilu,s. In the xth and xith segments the 
resophagus to some extent retains the strt1ctL1re of the calcifero11s 
glancl; outside the lining epithelitrm of the tube is a granular and 
nucleatecl mass which is precisely like the glandular mass of the 
calciferous gland ; outside of this are the muscular layers and the 
peritoneal covering of the gut; it seems therefore JJrobable that 
the granular tissue of the calciferoL1s gland is of hypodermic origin 
and is not formed out of the modification of the peritoneum. The 
intestine begjns in the xiith segment. The nepl1ridia commence 
in segment v. ; they have no muscular end sac. The last heart is 
in segment xi. 

The reproductive organs are constituted upon the plan of those 
of Gordiod1·ilu,s, bt1t there are differences of detail . The testes and 
sperm-dL1ct fttnnels are in x. a11d xi. The t,vo sperm-ducts run 
side by side along tbe ventral body-wall until about the xvith 
segment; after tl1is they get to lie in the body-cavity and are to 
some extent coiled; they pass back beyond the point where they 
open on to the exterior, which is no doubt correlated with the 
pTotrusible tel'mination of tbe efferent apparatus. \Vhen the 
worm is dissected the most obvious part-indeed practically the 
only part to be seen on acconnt of the s1nall size of the wor1n- 0£ 
the efferent apparat11s is a pair of oval or pear-shaped sacs ; these 

Fig. 3. 

:::itannodrilus. 
Male efferent apparatus. 

a. Sperrniducal glauds. d. Orifice of one of the spermi~ 
b. Bursa copulatrix. dltcal glands. 
c. Penis. , v.rl. Sperm-ducts. 

Prtoc. ZooL. Soc.- 1894, No. XXVI. 26 
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have a nacreous appearance 011 account of the thickness of their 
muscular wall . Tl1ese sacs end blindly and are not, as I at first 
thought the1n, the dilated ends of the muscular duct of the spermi
dt1t:al glands. They occupy t,,o or three segn1ents and open on to 
the exterior in the xviiith segment througl1 the penes. Tbeir 
,,alls are excessively thick and the lt1n1en therefore is not ,vide. 
Tbe penis on to ,vhich each of them opens is a l)ortion of the body
,,·all ,vhich projects ; it does not appear to be simply the everted 
portion of tbe sacs. The extremity of the organ is vascular and 
has a wide lumen; but ,vbere it h·averses the body-,,all the lumen 

• 

of the bursa is narro,,·. The two s1Jer1n-ducts become uuited ju~t 
where they di1) into the thickness of the ,rails of the bursa; they 
are ciliated on their JJn.ssage through the bursa and open iuto its 
interior. The spermiduc:al gln11d · have the structure ,vhich bas 
been referred to in the definition of the genus. 011e pair of them 
opens into the bursa near to, but quite independentl)' of, the 
orifice of the sperm-ducts; the other opens in front of this on to 
the XYiith segment. The accompanying diagram (,voodcut, fig. 3) 
sho,~1s the relatio □ s of the different parts o[ the male efferent 
apparatus. The ovaries and oviducts are in the usual places for 
these organs to occupy. There is a single pair of spermathecre in 
the viith segment; they are long and tubular ,rithout a diver
ticulum. The very exh·emity of the pouch differs from the rest 
in that its walls are Y-ery thin ; this is brought about by the 
absence or very slight de\'elopment of the muscular 1a;rers and the 
thinness of the epithelium. Else,vbere the epithelium is tall and 
folded. The pouch ,,·as filled ,rith s1)ermatozoa, arranged in a 
peculiar fashion. The heads of the spermatozoa U"ere attached to 
the cells lining the pot1cb and presented quite a regular appearance, 
so much so that they might easily be mistaken for cilia. 

May 1, 189'4:. 

D r. A. GtrNTITER, F .R.S., Vice-President, in the Chair. 

The 'ecretary read the following report on the additions to the 
Society's l\Ienagerie during the month of April 1894 :-

Tbe total n111nber of registered adcLitions to the Society's l\fenn.
gerie during the month of April ,ras 160, of which 87 ,vere bv 
presentation, 6 by birth, 49 b_v purchase, 2 received in exchang~, 
a.nd 16 on deposit. The total num1Jer of departures during the 
same period, by death and ren1ovals, "Was 83. 

A.mongst these I wish to call particul,1r attention to the collection 
of Mammals and Reptiles sent to us by Dr. J. Anderson, F.R. ., 
being the proceedR of his recent expedition to Egypt and Suakim. 




