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OLIGOCH1ETA OF TROPICAL EASTERN AFRICA. 201 

A Contribution to our Knowledge of the Oligo
chreta of Tropical Eastern Africa. 

By 

F1·ank. E. Bedda1•(l, Ill.A., F.R.S., 
Prosector to the Zoological Society of London . 

With Plates 16 and 17. 
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1. Introductory. 

THERE seems to be no doubt that at present tropical Africa 
furnishes the most remarkable and inte1·esting representatives 
of the terrestrial Oligochreta. The family Eudrilidre have 
their headquarters there; indeed, with the exception of the 
almost cosmopolitan genus Eudrilus, the family is confined 
to the Ethiopian region, not even extending, so far as we know 
at present, into the more northern part of the continent. 

Eudrilidre are already known from both the west and from 
the east side of Africa; they appear to abound principally in 
the equatorial region, though by no means unknown from 
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more southerly districts. The forms from the east have been 
mainly described by Dr. Michaelsen 1 ; those from the western 
side of the continent by myself. 2 It bas been shown by these 
investigations that, as a rule, the east and west of tropical 
Africa are inhabited by different genera, and al ways by diffe1·
ent species. It also appears that, on the whole, the number of 
worms belonging to this family is greater on the east coast 
than on the west. 

The peculiar interest attaching to this group of Oligochreta, 
independently of their distribution, concerns the structure of 
the reproductive organs; in most of the members of the group 
there are no spermatothecre homologous with those of other 
Oligochreta; the place of these organs is taken by crelomic 
sacs which acquire an opening to the exterior; rarely are there 
true spermatothecre in addition to these crelomic sacs; when 
such spermatothecre are present they are partially or entirely 
enclosed by the sacs in question. In the more specialised 
members of the family the ovaries are also enclosed in sacs 
which communicate with the egg sacs and sometimes also with 
the spermatothecal sac. The Eudrilidre, in fact, are an alto
gether remarkable family of Oligochreta, and it is desirable 
that our knowledge of them should be perfected. I am there
fore glad to be able to contribute towards that end by the 
following account of a number of new forms collected in 
Zanzibar and Mombasa. I was enabled to acquire this mate
rial through the liberality of the Government Grant Committee 
of the Royal Society, who awarded me £100, with which I 
paid the costs of a collector; I was so fortunate as to secure 
the assistance of Mr. Frank Finn, to whom I am indebted fo1· 
the careful way in which he carried out my instructions in the 
matter of preservation, &c. 

1 "Beschreibung der von Herrn Dr. F. Stuhlmann im Miiirdungs gebict 
des Sambesi gesammelten Terricolen," 'J. B. Hamb. wiss. Anat.,' vii. 
"Beschreibung der von Herrn Dr. F. Stuhlmann auf Sansibar und dem 
gegeniiberliegenden Festlande gesammelten Terricolen," ibid., ix. 

2 "On the Structure of Two New Genera of Earthworms, &c.," 'Quart. 
Journ. Mier. Sci.,' vol. xxxii. "On the Structure of an Earthworm allied to 
N emertodrilus, &c.,'' ibid. 
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I received from him a very large number of Oligochreta 
belonging to thirteen species at least; of these I describe eight 
in the present paper as new. The eight new species are the 
following: 

Eudriloides Cotterilli, n. sp. 
Eudriloides brunneus, n. sp. 
Polytoreutus violaceus, n. sp. 
Polytoreutus Finni, n. sp. 
Polytoreutus kilindinensis, n. sp. 
Pareudrilus stagnalis, n. gen., n. sp. 
Gordiodrilus zanzibaricus, n. sp. 
Alluroides Pordagei, n. sp. 

In addition to these there were numerous examples in the 
collection of species apparently identical with Michaelsen's 
Stuhlmannia variabilis. This species is indeed to all / 
appearance the most abundant form of Eudrilid in the regions 
visited by Mr. Finn. Besides the specimens preserved by Mr. 
Finn, he brought me a large number of living Oligochreta; 
the bulk of these were of this species. 

Another species abundant in the gatherings was a Ben -
hamia of small size, which I have not minutely studied as it 
showed no noteworthy differences from the smaller species 
described by Michaelsen. 

In the mud from swamps brought home there was an abun
dant supply of a Dero with two long processes in addition to 
the four " gills;" this species seems to be identical with that 
named Dero M iilleri by Bousfield; in the same mud I found 
a N ais and an Enchytrreid, neither of which have I identified; 
these two species, however, were immature, and they did not 
exhibit any characters of particular interest. 

The worms were all of them, with the exception of the species 
of Eudriloides, the Benhamia, and the Polytoreutus, 
found in, or at the margin of swamps. The aquatic character 
of these Eudrilids is perhaps to be noted in connection with 
the total absence of dorsal pores, a character already known to 
distinguish the Eudrilidre from the majority of" earthworms." 
The other forms were collected in soil outside a bungalow, 
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which was kept continually moi t with the "slops'' of the 
hou ehold. In no other ituation were any Oligochreta to 
be found even after or during rain. It seems probable that in 
the dry season they retire deep within the ground or take 
refuge in swampy ground. As to the former uggestion, it is 
only supported by the presence of the worms in moist g1·ound, 
for Mr. Finn informs me that he examined a deep trench in 
the course of its digging, and did not come upon any traces 
of these animals at all. It is possible that the comparative 
rarity of terrestrial Oligochreta iu other tropical countrie is 
to be accounted for by the fact that they lurk in wamp , and 
only come forth when the ground is thoroughly soaked, and 
fit for them to traverse. On the west coast of Africa the 
earth worms seem to be more purely terre trial in habit. I 
hear from Mr. Finn that I am indirectly indebted to the 
kindness of General Mathews, principal minister of His High
ness the Sultan of Zanzibar, to Mr. Pordage, to 11·. Macalister, 
and to Mr. Cotter ill, for some of the material. To the e 
gentlemen I beg to tender my thanks. 

2. Description of New Species. 

Eudriloides Cotterilli, n. sp. (figs. 1, 15, 16, 18- 20). 

A considerable number of examples of this species were 
collected by Mr. Cotterill outside a house at Kilindini. I 
have studied the species partly by the section method, and partly 
by dissection, and subsequent examination in glycerine. 

The pecies is a small one-an inch or so when preserved. 
The pecimens were preserved with Perenyi's fluid and had, 

after preservation, hardly any definable colour, but the paired 
nephridia were very con picuous as white ma ses shining 
through the transparent skin. 

The pro tomium of the worm i not large, nor does it 
appear to be continued by groove on to the buccal segment. 
In longitudinal sections the pro tomium _eemed to be divid d 
by a transverse fi ure, a haracter which i known to di tin
gui h Phreoryctes but ha not been met with el ewhere in 
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this group. The setre begin on the 2nd segment; they are 
strictly paired, and rather small in size, of the usual form, 
without any ornamentation. The two ventral pairs are rather 
further apart from each other than is either of them from the 
lateral pair of its side, but all the setre are distinctly upon the 
ventral surface of the body. They appear to be absent from 
a few segments of the body. I did not find the ventral pair 
on the 13th segment on either side of the body, nor were there 
any traces to be discovered on any of the clitellar segments of 
either ventral or lateral pairs. They re-commence just on a 
level with the posterior boundary of the male papilla. 

The cli tell um is saddle-shaped. It occupies the Seg
ments x1v-xv11. The median ventral area which is not part 
of the clitellum is chiefly occupied by the prominent pores of 
the reproductive organs. The whole area is hour-glass-shaped, 
being narrower in the middle than at either of the two ends. 
Independently of the very prominent pa pill re which bear the 
reproductive orifices, there is a sing le pap i 11 a upon the 11th 
segment of an oval form. It lies on the posterior half of the 
segment, just causing a slight convexity of the boundary line 
between this segment and the 12th. The papilla lies. entirely 
between the ventral setre. It ends on each side just on a level 
with the iuner of the two setre of that pair. The transverse 
diameter of the papilla is greater than its antero-posterior 
diameter. The median spermatothecal pore lies on the 
line between Segments x111/x1v. The actual orifice itself is 
circular and not large, not so large as the male pore. It is 
borne upon a very prominent swelling of the body-wall, which 
may extend as far forwards as the posterior boundary of Seg
ment xn. In some specimens the terminal section of the 
spermatothecal sac is protruded from the aperture. 

The oviducal pores are not conspicuous until the worm is 
carefully examined with a tolerably high power of the micro
scope; they are invisible under a low power; each aperture is 
on the 14th segment; it lies in a position exactly correspond
ing to the lateral setre. 

The single ~edian male pore is a transversely elongated 
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aperture on the boundary line between Segments xvn/xvn1; 
it is curved, the concavity being forwards; the two ends of the 
orifice are wider than the middle part-like the mouth of an 
Actinozoon; out of this orifice protrude the penial setre; the 
aperture is upon a conspicuous papilla, which is larger than 
that which bears the spermatothecal pore; there are two small 
supplementary papillre at the posterior angles of the cushion. 

The external characters distinguish this species from the 
three others, viz. Eudriloides parvus, E. gypsatus, and 
E. titanotus. 

In the first of these species there is a median papilla upon 
the 19th segment, but none is mentioned by Michaelsen upon 
the 11th. No papillre are mentioned in the remaining two 
species; Eudriloides Cotterilli has not, as have the other 
species, a complete clitellum. 

Vascular System.-There is at present no information as 
to the vascular system of this genus. Michaelsen's two papers,1 

which deal with the only species of Eudriloitles known 
previously to the publication of this memoir, contain not a 
syllable about the blood-vessels. My own notes upon the sub
ject, though few, will therefore be of some use. The dorsal 
vessel has a thick coating of peritoneal cells, and its walls are 
of some thickness; in this it contrasts with the supra-in tes
tin a 1 vessel, which, although of greater calibre, has thin 
walls; the ventral vessel has also a covering of quite conspi
cuous cells. In the 10th and 11th segments there are a pair 
of peri visceral vessels which arise from the supra-intestinal 
vessel alone. I have ascertained that they have no connection 
at all with the dorsal vessel. These "hearts" have thick 
musculaT walls, which commence abruptly at their origin from 
the supra-intestinal trunk; they are furnished along their 
course with frequent valves, and the opening into the ventral 
vessel is guarded with valves, as is also that into the supra
intestinal; in front of these are a series of perivisceral trunks 
of less calibre which arise from the dorsal vessel only, and 
have no connection with the supra-intestinal. The dor. al 

1 Loe. cit. (on p. 201). 
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vessel has valves at the points where it perforates each 
septum. 

The alimentary canal has a gizzard in Segment v1; the 
cesophagus has a number of pairs of peculiar glands, which 
are separately described in connection with those of other 
Eudrilids below. The intestine begins in Segment xv. The 
cesophagus is very vascular. 

The first septum separates Segments 1v/v; it is very delicate; 
behind this are five very thick septa, and then follow two others 
which are somewhat thicker than those which follow them. 

The nephridia commence in Segment 1v. They appear to 
open in front of the ventral setre; in any case their duct was 
traced into the body-wall on a level with the ventral setre; but 
whether it expands into a plexus like that of Libyodrilus, or 
opens at once on to the exterior, I am unable to say; the 
nephridial duct is not a conspicuous sac, as in some other 
Eudrilidre, but a tube having an intra-cellular duct. 

Reproductive organs.-This species has, as have the 
other species of the genus, only a single pair of testes; as is 
customary when there is but a single pair of these gonads, they 
lie in the 11th segment. Each testis is attached to the front 
wall of Segment XI; its shape is a little unusual. The testis is 
a curved rod of narrow dimensions, only a little broader than 
elsewhere near to its origin from the septum; if it were to lie 
in a perfectly straight line in its segment, as the testes usually 
do, it would reach as far as the funnels of the sperm ducts; it 
therefore has to be coiled in order to get it out of the way. 
The cells of which the testis are composed are not very distinct; 
the nuclei, however, are; these nuclei are larger and clearer at 
the base of the gonad. 

The sperm-sacs lie in Segment xn ; they depend from the 
anterior septum of this segment; they are fused together at 
their origin, and the question therefore arises as to whether 
we are to consider that there are two sacs or only a single 
bifid sac. The latter view would bring the sperm-sacs into 
correspondence with other parts of the generative apparatus; 
in any case they are not to be distinguished at their actual 

VOL. 36, PART 2.-NEW SER. P 
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or1gm. The sperm-sacs have a slightly racemose appearance; 
they are attached to the septum by a stalk; this stalk is hol
low, and seems to open into the cavity of the 11th segment; it 
is of cour.se lined by peritoneum, which is especially thick on 
that part of septum near to the origin of the sacs. The walls 
of the sacs are muscular and thin; there are also trabeculre of 
muscular fibres which divide the interior of the sacs into com
partments; these spaces are full of developing sperm. Michael
sen has described in Eudriloides gypsatus, in addition to 
these sacs, a sac in the 11th segment. I have looked carefully 
for this, but can only find a mass of sperm in that segment. 
This mass of sperm is not enclosed by any walls, and there are no 
blood-vessels for the supply of any sac, such as are abundantly 
obvious in the case of the sperm-sacs of the 12th segment. 

The sperm duct runs along the body-wall just at the line 
of implantation of the ventral setre; it is accompanied in its 
course by a blood-vessel. Near to the external orifice of the 
atria the sperm-duct perforates the outer coat of the atrium of 
its own side, and comes to lie where it is represented in fig. 1. 
Anteriorly the sperm-duct of each side opens into the cavity of 
the 11th segment by a large and much folded funnel; the two 
funnels together occupy a great deal of the space in the 11th 
segment; above the nerve cord the two funnels become fused 
together. The atria extend through three or four segments; 
they lie side by side, and are never coiled; this coiling, which 
is often seen in the long atria of other species, is 1·endered 
impossible in the present case by the thick muscular coat 
which forms the outer layer of the atria. This muscular layer 
consists of longitudinal and circular fibres; the circular fibres 
are internal. The epithelinm liniug the atrium appears to 
consist of two layers, but these are not by any means so thick 
as in other Eudrilidre; in transverse sections of the atrium the 
lumen is seen to be crescentic; the convexity of the crescent 
is dorsal; below this lies the sperm-duct, which, as already 
stated, lies within the atrium: the perm-duct pa es just be
tween the epithelium and the mu cular layers; it is accom
panied by a blood-ve sel. Toward ' the e ternal pore of the 
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two atria the lumen of each gets to be more and more oval in 
outline. As in other species of the genus Eudriloides, the 
aperture of the atria is furnished with pen i al s etre; there are 
two of these, one on each side; the penial seta is curved into 
an s-shape; the curvature is much more pronounced than that 
of the ordinary setre; the free tip of the seta appears to be 
bifid; it is ornamented with a series of minute denticulations; 
these occupy a restricted area just in front of the actual tip of 
the seta; their shape can be understood by an inspection of 
the accompanying figure (fig. 20). 

There is in connection with the male efferent apparatus a 
very complicated arrangement of muscles, recalling in many 
particulars the corresponding structures in Eudriloides 
b run n eu s. These structures are best elucidated in glycerine 
preparations of the worm from which the alimentary tract has 
been removed. In such a preparation the two penial setre will 
be seen on either side of the male pore lying somewhat 
obliquely; near to the distal end of each seta a strong bundle 
of muscles is ·attached; the actual attachment is not extensive, 
but the muscles rapidly fan out, and where they are inserted 
on to the body-wall form a bundle of considerable dimensions. 
The muscular fibres forming these two bundles are bound up 
into separate muscles, as is shown in the figure illustrating 
this copulatory apparatus (fig. 18). On the opposite side 
of each seta there is another strip of muscles which runs 
obliquely almost in the same straight line as the first mentioned 
set; this bundle of muscles is, however, of equal diameter 
throughout, and is not nearly so wide as the first. It seems 
clear that these two sets of muscles have an opposite effect, 
moving the penial seta in different directions. We now come 
to the muscles of the bursa copulatrix. The two atria join to 
form a tube, which is much narrower than either of themselves; 
this unpaired tube is covered by a layer of muscles which runs 
transversely across the body, being attached to the body-wall 
in the immediate neighbourhood of the penial seta on each 
side. From the same point of origin arise a few fibres which 
are inserted upon the tube itself, and a still more slender 
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bundle which is inserted upon each of the two atria just in 
front of the point where they become fused. On the opposite 
side of the male pore is a bundle of muscular fibres 1·unning 
longitudinally. The total effect of the contraction of all these 
muscles, as it appears to me, would be the protrusion of the 
terminal apparatus of the male organs. I think that any of 
these muscles could play the part of retractors when the 
terminal sac is protruded ; they could, I should imagine, serve 
both as retractors and protractors, according to the position 
of the organ. 

The ovaries are in the 13th segment; they are unenclosed 
by any sac; the oviducts opposite to them open partly into the 
cavity of the 13th segment and pa1·tly into the egg- ac. In the 
independence of the ovaries, egg-sacs, and spermatothecal sac, 
the p1·esen t species agrees with other Eu d r i 1 o ides. 

The spermatothecal sac is much like that of Eudri
loides b1·unneus; it opens on to the 13th segment and ex
tends a little way in front of its external poTe and 1·eaches for 
some way behind it-as far as the 17th segment. I have 
studied the minute structure in a nearly mature specimen (quite 
mature except as regards the clitellum), and in a much younger 
specimen. The part of the spermatothecal sac lying in front 
of the aperture is not in any way different in structure from 
the rest. The walls of the sac are much thinner posteriorly 
than anteriorly; they are lined by a layer of large cells which 
are covered externally by a muscular coat; at the pore the 
structure is a little difficult to understand; it is shown in 
fig. 16. I could find no actual orifice, perhaps to be accounted 
for by the worm not being fully mature. The epidermis is 
thin just below the pouch and the muscular layer s of the 
body-wall have disappeared. The spermatotheca is lined by 
the thick layer of cells referred to. These get so close togethe1· 
where the lumen narrows towards the pore that the lumen is 
entirely obliterated. It may be that this anangement of the 
cells means that the protru ible t ermination of the male 
efferent apparatus can be thrust into the permatotheca, but 
that the sperm cannot escape from the sac. The ventral half 
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of the pouch is encircled by a cup-shaped layer of epithelium 
whose cells are of an altogether different character. These cells 
are regular columnar cells with the nucleus at about the 
middle. They have every appearance of being epidermic cells 
invaginated, but I could not find that they were at any point 
continuous with the epidermis; there was a slight break on 
either side. This, however, is not fatal to the view that they 
are invaginated epidermic cells. These cells, so easily dis
tinguishable by their characters from the thick mass of cells 
occupying the inner surface of the spermatothecal sac, do not 
immediately abut upon the latter; the two layers are separated 
by a thick, non-staining membrane which has every appear
ance of being of a chitinous natnre; it is homogeneous and of 
a faint horn colour; it completely divides the two layers of 
cells spoken of. This species has, like Eudriloides brun
neus, glands at the sides of the spermatothecal sac (see 
fig. 19). These have, apparently, precisely the same structure 
as in that species, and need not therefore be particularly de
scribed; there is, however, but a single pair of them. The 
ducts of these glands open partly on the exterior direct, and 
partly through the layer of cells already spoken of and pre
sumed to be formed by an invagination of the epidermis. 
This is additional evidence of the justice of this interpretation 
of the cells in question. 

In a younger specimen of the species the spermatothecal sac 
was less fully developed; the posterior part of the sac is very 
thin-walled, and lies to one side of the nerve-cord; it looks like 
a piece of a septum detached, and has a roughly circular con
tour. Following the course of the sac in a series of sections, it 
is seen to get beneath the nerve-cord and to lose its lumen; at 
the same time it decreases in diameter; at the external aperture 
there is a protuberance of the body-wall in which there is a 
slit-like crescentic lumen bordered by tall columnar cells; a 
lumen also suddenly appears in the dorsal part of the sac which 
is quite independent of the crescentic lumen referred to; this, 
indeed, is merely the border line between the tall columnar 
cells, which I believe to be an invagination of the epidermis, 
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and the cells lining the spermatothecal ac. This pecimen 
was remarkable for a plug of cell filling the lumen of the sac 
just where it narrows towards the pore. The plug of cells pro
jects a little way into the lumen, as shown in the figure (fig. 16), 
and is furthermore rendered obvious by its less staining and by 
a fibrous appearance with scattered nuclei. In the more 
mature worm I could distinguish no such plug. Underneath 
the epidermis the mass of cells forming this plug spreads out 
into a more extensive layer. 

One of the three individuals which I examined by longitudinal 
sections showed a difference from the typical structure of the 
genus in the presence of two pairs of sperm-duct funnels. To 
these corresponded two pairs of testes. The additional pair 
was in Segment x. This segment, like the following, was filled 
with a mass of developing sperm not contained in a sperm-sac 
or sperm reservoir. In other particulars I could detect no 
differences from other specimens. It should be stated, how
ever, that the penial setre could not be studied. These setre 
are, of course, frequently most useful in distinguishing species. 
It must, therefore, be left undecided as to whether this worm 
is a distinct species of Eudriloides or is only a variety of 
Eudriloides Cotterilli. 

Eudriloides brunneus, n. sp. (figs. 2, 10, 21-23). 

Of this new species of Eudriloides I have examined four 
exam pies; two were dissected and two examined by means of 
transverse sections. 

As compared with the first species of Eudriloides described 
in the present communication, this is large; it is not, however, 
quite so large as Michaelsen's Eudriloides gypsatus. 

The colour of the species was of a uniform greyish brown 
(after prese1·vationin alcohol); the setre are exceedingly minute, 
so as to be quite invisible when the worm is examined by a 
hand lens alone. Michaelsen has commented upon the minute 
setre of Eudriloides gyp atu . 

The clitellum was not very di tinct; it appears to occupy 
the greater part of Segments xrv- n; the clitellum is not 
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developed upon the ventral surface of the body; the segments 
of which it is composed are a little difficult to map on account 
of the fact that the segments are subdivided by numerous 
transverse furrows, which do not correspond to the actual 
segments themselves. The arrangement is shown in the 
accompanying figure (fig. 10). Behind the median spermato
thecal pore, which lies upon the 13th segment, there is a 
furrow which is the boundary line of Segments xn1/x1v. 
This latter segment bears a median genital papilla of an oval 
form, the long axis of the papilla being disposed transversely; 
in front of and behind this papilla is a short furrow; then follow 
five other transverse furrows, the last of which marks the line 
between Segments xv1/xvn; the clitellum is developed laterally 
in the region which is occupied by the various furrows which 
have been described; on the 16th segment is a pair of genital 
papillre, one on either side of the median line; behind the male 
pore is a single and median papilla upon the boundary line of 
Segments xix/xx. 

The spermatothecal pore is upon the 13th segment; it 
is very conspicuous, being borne upon a prominent projection, 
which is no doubt retractile. The male pore is even more 
conspicuous, and is of about the same area. 

The nephridia of this species appear on a dissection to be 
paired structures like those of other Eudrilidre. This is, 
indeed, the case, but the duct leading to the exterior forms a 
network within the integument, as in the genus Lib yodrilus, 
where I have lately described it.1 I have mainly studied 
the nephridial system of this worm in the anterior segments of 
the body; in transverse sections through one of the anterior 
segments-the ninth, I think-two longitudinal ducts are 
observable running just to the inside of the longitudinal mus
cular layer in the peritoneum on each side of the body. These 
ducts correspond in position with the pairs of setre; the inner 
of the two on each side is the larger. Near to the septum 
dividing the segment from the one in front the inner duct 

1 "On the Structure of an Earth worm allied to N emertodrilus, &c.," 
'Quart. Journ. Mier. Sci.,' vol. xxxii, p. 553. 
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became continuous with the nephridium, and at that point 
gave off a duct which penetrated the body-wall and apparently 
opened on to the exterior, though I did not succeed in dis
covering the actual pore. Following the duct back, the 
longitudinal duct was found to vary in calibre from place to 
place; it was sometimes so reduced as to be very nearly 
invisible; at other times it became of much greater calibre 
than the average. In these places it seemed as if the duct 
formed a kind of rete. In the one segment I counted three 
or four of these retia; in the same segment three or four 
branches arose from the longitudinal duct to apparently reach 
the exterior. At the point where the septum was attached to 
the body-wall the nephridial duct penetrated still deeper within 
the longitudinal muscular coat. When the septum lifted away 
from the body-wall, the inner of the two longitudinal ducts was 
found to have resumed its original position. Immediately after 
the septum a branch was given off from the vessel which, 
penetrating into the body-wall, passed round the circumference 
of the body, ultimately joining the outer of the two longitudinal 
ducts. I confess that the actual junction was not observed, 
but the tube was traced up to a very minute distance away 
from the second of the two longitudinal vessels; in front of 
this there is a connection by way of the peritoneum-a duct, 
that is to say, runs from one longitudinal duct to the other in 
the peritoneum. Here, again, I was not able to find the actual 
opening at both ends; but I have no doubt, from the appear
ances presented, that this takes place. The second longitudinal 
duct-that running on a level with the outer pair of setre-is 
not dilated, and shows no such retia as the inner duct; nor 
does it appear to give off any branches penetrating the integu
ment and reaching the exterior; in other segments, and more 
particularly in the region of the body occupied by the clitellum, 
I could not find the connection of the nephridia from segment 
to segment, such as undoubtedly occurs in ome, at any rate, 
of the anterior egment . The nephridial y tern of this 
species, therefore, is con tructed on the plan of that which 
characterises the genus Libyodrilus, but i in a less differ-
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entiated condition. The integumental plexus appears to be 
much less developed in Eudriloides than in Libyodrilus. 
After finding that this species of Eudriloides showed the 
above mentioned resemblances to Libyodrilus, I examined 
other species, with a view to discovering how far they agreed 
with the present. In Pareudril us something of the same 
kind seems to occur (see below). In Stuhlmannia varia
bilis I traced the nephridial duct into the body-wall at the 
inner pair of setre; instead of opening on to the exterior opposite 
to the point where it entered the body-wall, the tube passed 
along the body-wall below the circular muscular layer, and 
eventually opened on to the exterior on a level with the outer 
pair of setre. In one irn,tance, at any rate, I feel sure that the 
tube did not extend further than this point, but whether there 
was more than one opening on to the exterior for each 
nephridium I am not able to say with certainty. I think 
that in Eudriloides Cotterilli the same state of affairs 
is found. In the two latter cases the small size of the 
worms was a matter of difficulty; the corresponding fineness 
of the tubes rendered their discovery a matter of greater diffi
culty than in Eudri]oides brunneus. I am almost inclined 
to think that all those species ofEudrilids in which Michaelsen 
has described ventral nephridiopores will be found to have a 
nephridial system like that of the species described here. One 
is tempted, in the instances brought forward here, to associate 
the complexity of the integumental plexus with the size of the 
worm. In Libyodrilus and in Eudriloides brunneus, 
which are the two largest species in which the nephridial 
system has been investigated, it is apparently the most com
plex; in Stuhlmannia, at any rate, it seems to be less 
complex. The only time that I was able to follow out the 
tube from the point where it entered the body-wall to its 
external pore, it seemed to me to pass straight from opposite 
the inner pair of setre to the aperture on a level with the outer 
pair of setre. In this connection Professor Hubrecht's1 inter-

1 "The Nephridiopores in the Earthworm," 'Tijdschr. Ned. Dierk. Ver.,' 
ser. 2, vol. iii, p. 226. 
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esting discovery of the course of the nephridial tube in certain 
species of Lum bricus (or Allolobophora) will occur to the 
reader. The facts discovered by Hubrecht, which I can 
confirm by my own experience, seem to be analogous to those 
described here. In those worms Hubrecht found that the 
nephridial duct, after eptering the body-wall, passed along it 
between the two muscular layers to the opening, which is 
situated in some cases beyond the outer pair of setre; there is, 
however, no question, in Lumbricus, of an integumental 
plexus. Still it is possible that there may be in this peculiar 
disposition of the nephridial duct in some Lumbricidre a re
semblance to the Eudrilidre. We may have here a clue to the 
affinities of the Lumbricidre, which has been hitherto wanting; 
but I do not propose to follow up this matter at present. 

Reproductive Organs.-The sperm mass of the 11th 
segment is, like that of the next segment, apparently not 
enclosed in a sac. When the worm was dissected the mass 
of sperm could be easily disturbed by the dissecting needle. 
There was nothing to offer any resistance to the needle. 
There is) however, seemingly a functional equivalent of the 
m1ssrng sac. The septum which bound this segment pos
teriorly is comparatively thin, though thicker than the septa 
in the posterior region of the body. It is inserted on to 
the body-wall in the usual way. Just before its insertion a 
sheet of muscular tissue, of precisely the same thickness and 
general appearance as the septum, arises from the said sep
tum and passes obliquely forwards, ultimately joining the 
anterior septum of the segment which encloses the mass of 
sperm. There is thus formed a chamber which encloses 
the mass of sperm, but which does not seem to be the exact 
equivalent of the sperm-sacs of other earthworms. It is 
well known that in many earth worms the successive septa are 
bound together by muscular bands running in various direc
tions. This state of affairs is more especially characteristic of 
the anterior and often thickened septa. It is probable, there
fore, that the materials for the formation of the septum above 
described already exist, and that the sheet of tissue which 
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bound the sperm mass of the 11th segment anteriorly is to 
be regarded as a development of these muscular threads. In 
another specimen, however, this peculiar disposition of the 
septa was aH ent. 

The spermatothecal pouch of this species is single and 
median, extending from its opening on the border line of the 
12th and 13th segments for three or four segments posteriorly. 
Anteriorly, also, it extends for a short distance beyond the 
external pore. This portion of the sac is conical in form, as 
is shown in the figure (fig. 22). The general appearance 
of the spermatotheca is clos~ly similar to that figured by 
Michaelsen for Notykus emini (loc. cit. on p. 1, Taf. ii, 
fig. 8). The spermatothecal sac is also, as in that worm, · 
without lateral branches, such as occur in Stuhlmannia 
and form a ring round the gut. There is, moreover, a further 
point of resemblance to Notykus illustrated in my figure, 
which may be compared with that of Michaelsen. Round the 
base of the sac in No ty k us are represented in Michaelsen's 
drawing a pair of small glands lettered "nt." It is described 
by Michaelsen as "ein kleines muskuloses Polster .... 
wahrscbeinlich mit einem Hohlraum versehen, welcher durch 
die oben erwahnten spaltformigen Offnungen neben de1· Samen
taschen-Offnung ausmiindet." I shall revert to the probable 
nature of these organs later. The anterior part of the spermato
thecal pouch which lies in the 12th segment ·is histologically 
different from the region which it precedes. There is in this 
particular a remarkable analogy between these sacs which 
function as spermatothec:::e and the true spermatothecre of, for 
example, the Perichretidre. In the latter the diverticula of the 
spermatothecre have invariably a different structure from the 
pouches of which they are diverticula. This, it will be noticed, 
is also the case with the spermatothecal sac of the present 
worm. When the sac is examined by a series of transverse 
sections, from in front backwards, the first pair to appear in 
the series is of course the anterior diverticulum already 
referred to. This (fig. 23) is seen to have a circular form in 
section, and it presents a most curious resemblance to a 
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section through the resophagus of a worm. Its walls are 
muscular and stout. They are lined within by a layer of 
da1·kly staining cells which have much the appearance of a 
low columnar epithelium; the lumen, however, i~ not simple. 
Numerous folds of the lining membrane are vi ible, which 
project far into the lumen) and nearly meet in the centre. 
These folds have a fairly regular arrangement. They are not 
only folds of the lining epithelium, but also of the strong 
muscular layer. This anterior diverticulum gradually passes 
into the bursa. The latter is a somewhat flattened sac, with 
strong muscular walls. It is lined by a regular columnar 
epithelium. This epithelium is markedly different in appear
ance from the epithelium lining the diverticulum of the sper
matothecal sac; the two layers do not in any way pass into 
each other. In a series of sections the epithelium of the pouch 
terminates more or less abruptly; near to its end it gets to 
be covered by the cells of the diverticulum, which ultimately 
replace it. In a series of sections quite complete through the 
anterior of the two genital pores it was impossible to find any 
external aperture. This was also the case with a S(:_!Cond 
series. Both worms, it should be said, were sexually mature. 
The epithelial lining of the pouch already 1·eferred to dips 
down towards the epidermis. Some little way above the 
epidermis it ends abruptly, and the lining of the sac is made 
up of cells of a quite different appearance. There is, however_, 
no communication that I could discover between the inside of 
the bursa and the exterior of the body. A moderately thick 
layer, chiefly cellular, blocks the spot where the aperture 
should be. The principal part of the spermatothecal pouch 
lies behind the aperture. At fir t the pouch is lined with 
epidermic cells entirely similar to tho e which line the bur a. 
Th e cells form numerous folds in the interior of the sac. 
The folds, however, are not, as in the anterior diverticulum, 
supported by upgrowths of the mu cular layer. Further back 
still the fold die away. At fir t, as already aid, the pouch 
is lined by cell which resemble tho e of the bur a, and mu t 
be, I should imagine, formed by an ingrowth of the epidermis. 
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These cells are in places partly covered by isolated groups of 
cells much smaller than themselves. These cells lie to a great 
extent loose in the cavity of the spermatotheca; only here 
and there are they congregated into little heaps covering the 
epidermic lining of the pouch. Presently the covering of 
peritoneal cells gets to be closer, and coincidently with this 
the cells which they cover diminish in height, though they are 
still clearly separated from each other; indeed, the separation 
is usually marked by a darkly staining but structureless layer, 
which seems to be thrown off by the epidermic cells. The 
peritoneal cells which cover the subjacent epidermis are long 
and filamentous cells, which proliferate freely at their free 
extremity. The whole structure of the spermatothecal sac of 
this speciesseems,asin the case ofEudriloides Cotterilli, 
which it greatly resembles, to indicate that it is formed out of a 
peritoneal sac into which an epidermic invagination has grown. 
The fact that there seems to be no external pore is very 
remarkable and unintelligible. It is a further point of agree
ment with the other species of this genus described in the 
present paper, and also with Stuhlmannia. All the worms 
that I examined were sexually mature, but in no one of them 
were there any bodies of any sort within the spermatothecal 
sac, except the detached cells evidently derived from the lining 
peritoneal epithelium. In no one of them was there any pore 
leading to the exterior. It is, of course, possible that at stated 
seasons there is a pore which is at other times blocked; but 
this is only supposition, and I have no facts which suggest 
any interpretation of the use of these sacs. In front of and 
behind the point where the external aperture of the sper
matothecre ought to be, were it visible, is a glandular mass 
lying upon the bursa. This mass reaches down on either side, 
thus forming two rings, one anterior and one posterior, nearly 
enclosing the spermatothecal sac. These two ring-shaped 
glands are composed of small nucleated cells, which above · the 
spermatotheca are arranged in a continuous mass. As the 
gland comes to lie at the sides of the sac its cells become 
arranged in a series of columns, which anastomose here and 
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there. In transverse section these columns are seen to be 
formed of about eight or ten cells whose nuclei lie peripherally. 
I could not detect any lumen for the most part. In places a 
lumen appeared to exist. Each disc of cells (as seen in trans
verse sections) is enclosed in a delicate sheath not closely 
adherent to the cells. These rows of glandular cells appeared to 
open on to the exterior, but their external apertures were not 
very evident. They were plainer in Eu d ri loi des Cott er ill i. 
Glands in the neighbourhood of the spermatothecal orifices 
are common in the Oligochreta; but the form of these glands 
in the present species is unlike that which I have seen in any 
other, excepting, of course, in the other species of the same 
genus described in tbe present paper. It may be that 
Michaelsen's Not y k us is furnished with similar glands. The 
figure given by him seems to indicate a similarity. 

The atrium (see fig. 2) differs in structure from that of 
Eudriloides Cotterilli in the fact that the muscular layers 
surrounding the glandular lining are thinner; but> though thin, 
both layers are there. The cellular lining of the atria re
sembles that of other Eudrilids and of nearly all other earth
worms in being composed of two layers of cells. The layer 
immediately abutting upon the lumen is composed of columnar 
cells. In certain tracts of the atrium near to the external 
orifice this layer of cells is very plain, and resembles such 
columnar cells as line the sperm-duct and their funnel, &c. 
Elsewhere the inner lining of the atria consists of cells which 
are loaded with granules, and of which the nucleus has got 
obscured. The sharply marked layer of epithelium referred 
to is furthermore remarkable by the presence of cilia. 
Cilia are also visible in other parts of the atrium, but more 
obvious along this tract of unmodified epithelium referred to. 
I believe that this is the first record of ciliation of 
the atrium in any earthworm. The sperm-duct comes to 
lie within the muscular sheath of the atrium as in other Eudri
lids, but I have not a certained the exact pot at which it opens 
into the lumen. 

The terminal pouch of the male efferent y tern i furnished 
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with a rather complicated arrangement of muscular bands. 
These are illustrated in the accompanying figure (fig. 21). 
Just behind the muscular bulb us arise by a common stalk the 
two atria. At the angle on either side of their entrance 
into the terminal bulbus is a bundle of muscular fibres 
running transversely to the longitudinal axis of the body. 
These muscular fibres appear to be mainly concerned with 
the penial seta1 which is enclosed by them. From each 
of these bundles of fibres arises a fiat strap-shaped band of 
muscles, which passes forwards obliquely and is inserted on to 
the body-wall just in front of the edge of the muscular bulbus. 
Besides these muscles, a number of delicate fibres pass from the 
parietes to be inserted round the periphery of the bulbus. 
The latter muscles are, I take it, retractors, while the single 
strap-shaped muscle on each side, perhaps, by its action when 
contracted, protrudes the bulbus by drawing back the body
wall just in front of it. 

The penial set a of each side of the body lies, as already 
stated, in the mass of muscles lettered iu my figure. These 
setre are very strong and rather short, in fact very short if 
compared, for example, to those of Eudrilus Cotterilli. 
They are strongly curved into an S-shape, and are a deep 
yellow colour. The free extremity is not at all ornamented, 
but it thins off like the blade of a knife, and on this thin 
edge a few transverse strire are to be noticed. The genital 
setre of this species are decidedly peculiar in form and very 
characteristic of the species. 

Pareudrilus stagnalis, n. g., n. sp. (fig. 9). 

I have had for examination a considerable number of indi
viduals of this worm, which is referred to a new genus. It 
presents upon a casual inspection all the characters of the 
genus Eudrilus, to '7\'.hich genus I was at first disposed to 
assign it. Not only are the colour and general appearance 
quite similar to those of that genus, which also appears to exist 
on the east coast of Africa, but the position of the reproductive 
pores are identical, and they are paired-a character which is 
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only known in the genus Eu dri 1 u sJ and in the not very nearly 
allied Nemertodrilus. Nevertheless, a more detailed tudy 
of the worm has convinced me that it is an entirely di tinct 
genus, showing, except for the paired aperture of the genera
tive ducts, no particular likeness to any Eudrilus with which 
I am acquainted. It is probably true that the genus Eu d ri-
1 us requires revision. It is pos ible that the individuals from 
Africa, America, New Zealand, &c., differ specifically among 
themselves. I confess that I have not been able to detect any 
such differences) and I am at a loss to understand by what 
characters Dr. Horst distinguishes his E udril us j ullieni, 
though I admit that he only creates the new specie in a very 
diffident manner. On the other hand) Michaelsen's Eu d ril us 
pallid us is, in my opinion, unquestionably a di tinct form. 
These two species of Eudrilus and Nemertodrilus griseus 
are at present the only Eudrilids with paired genital pores. 
These Michaelsen places in a distinct sub-family from the 
members of the family) the great majority of which have 
median unpaired pores. I shall attempt to show in the equel 
that this character is not alone sufficient to distinguish two 
such groups; that the resemblances between the genus Par
eudril us and certain genera of the sub-family Teleudrilini is 
closer than that which obtains between Pareudrilus and 
E udrilus. 

The colour of this worm is a dark purplish brown upon the 
dorsal surface) becoming light below. The colour was not well 
preserved in specimens that had been treated with Perenyi's 
solution. In a single individual) which was brought home 
alive and preserved by myself in gradually increasing strength 
of alcohol, the colour was very dark) as dark as during life ; it 
was much bluer than the rest. All the pecimen were found 
either in the mud at the edge of a pond on Mombasa I land or 
from a bog up country about four mile from the coasi line 
opposite to Mamba a. The length of a worm selected for 
measurement wa 63 mm.J the breadth , mm.; thi repre ents 
about the average size. The pro tomium i continued for a hort 
distance on to the peristomial gment by two grooves euclos-
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ing a narrow space. The set re are strictly paired, and ventral 
in position; the last segment of the body had four pairs just 
like those of any other segment. The only modification of the 
setre that I could see was that the ventral setre of Segment 
xvn were wanting) being here replaced by the large penial 
setre. 

The ma 1 e pores are paired. They lie on the border line of 
Segments xvn/xvu1. In one or two specimens a round mass 
was protruded from the pore which I take to be the partially 
protruded bulbus atrii. The male pores are on a line with the 
ventral setre. 

The spermatothecal pore is on the border line of Seg
ments XIv/xv. The clitellum I am unable to place. The only 
specially noteworthy matter to be recorded about the e pi
dermis is that there is no trace whatever of the peculiar sense 
bodies) so like the Pacinian corpuscles of Vertebrates) and so 
commonly met with among the Eudrilidre. The circular 
muscular layer can be seen in longitudinal sections to show 
a decidedly bipinnate arrangement of its fibres; these are 
grouped into narrowish tracts which are two to four fibres 
wide. 'fhe fibres of the circular muscular layer are laxer in 
their packing than the longitudinal layer. The interspaces are 
filled up by delicate strands of an appearance like that of con
nective tissue. The pigment is chiefly lodged in this outer 
layer of muscles. It is disposed in tracts that follow the 
direction of the fibres. Here an<l there threads of pigment pass 
down through the longitudinal layer following the course of 
the blood-vessels. These are so regular in their arrangement 
that the longitudinal muscular layer is divided up by them into 
a series of squarish blocks. The peritoneum lining the walls 
of the body is also pigmented, and pigment also occurs in the 
peritoneum covering the septa. 

The body-cavity contains in parts numerous corpuscles. 
The septa are, as in so many, if not in all, earthworms,not 

attached to the parietes entirely along the grooves which cor
respond to the external metamerism. The first septum divides 
Segments v/v1. It is very delicate. The next six are thick-

VOL, 36, PART 2.-NEW SER, Q 
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ened, but not so greatly as is o often the ca e. The next 
eptum is also thicker than those which follow, but not so 

thick as those which precede it. All these thickened septa lie 
behind the gizzard. The anterior septa are cup- haped. 

The alimentary canal is differentiated into a gizzard 
which lies in the 6th segment. It is long and rather narrow. 
The resophagus which follows extends as far as the 17th seg
ment. It is very vascular throughout its whole length, and 
the lining membrane is so folded that in cross sections the 
edges look like a mass of tubes containing blood and cut 
across. The resophagus is entirely unprovided with glands of 
any kind appended to it. The intestine has a very small 
typhlosole. 

The n e p h rid i a are paired structures. Those of the pos
terior segments are, as is the genera._l rule, much more obvious 
in dissections than the few most anterior. This is due to the 
development of the peritoneal cells which clothe them. These 
cells are often filled with quite large lumps of an amorphous 
secretion which stains darkly in borax carmine. It is these 
secretions which give the white colour and therefore the con
spicuous appearance to the nephridia in the posterior segments. 
When the worm was examined with a hand lens, or even 
mounted in glycerine on a slide and studied with compara
tively high powers of the microscope, there was no indication 
of nephridiopores. These are usually conspicuous in the 
Eudrilidre, but they were absolutely invisible in P areu
dril us. 

The reasou for the apparent absence of nephridiopores was 
revealed by an examination of transverse sections. In such 
preparations the duct of the nephridium could be ea ily traced 
into the body-wall in the region of the ventral pair of setre; the 
duct of the nephridium was quite obvious on account of its 
considerabie width, and the fact that it has an intercellular 
lumen. Directly it penetrates the body-wall it becom of less 
calibre, and instead of opening on to the ext rior forms a duct 
which runs right round the body-wall 011 the boundary line 
between the two muscular layer , and in immediate proximity 
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to the principal nerve. I have in many cases followed out 
these ducts to the dorsal mid-line. I am inclined to believe 
that there is a connection between those belonging to the 
nephridia of opposite sides of the body. In any case the con
nection below the nerve cord seems to exist, the duct as it 
enters the circular muscular layer dividing into a right and 
left half. The arrangement of the nephridia of this worm is 
very similar to that which characterises the gen us Lib yo -
drilus, but in Libyodrilus there are not only numerous 
branches of the circular ducts which lead to the exterior, but 
numerous branches which lead in other directions, thus form
ing a plexus of tubes within the body-wall. In the present 
species I did not observe anything of the kind. In one case 1 
found a branch apparently leading to the exterior. Such 
branches cannot, I am convinced, be very numerous or they 
would have been more obvious; on the other hand, fine tubes 
would be very difficult to detect without a special mode of 
demonstration, and it seems likely that the present species 
has more resemblance to Libyodrilus than I have at present 
been able to discover. 

rrhe vascular system has not been studied in great detail. 
In the intestinal region the dorsal ves sel gives off three pairs 
of branches in each segment. The vessel itself lies upon the 
chloragogen cells, and is covered superiorly by a layer of thin 
cells, which are not continuous with those of the intestine. 
Here and there are delicate muscular strands, two or three 
fibres wide, attaching the dorsal vessel to the intestine ; they 
pass from the muscular layer of one to the muscular layer 
of the other. There are six or seven of them on each side 
in each segment. The openings into the dorsal vessel of the 
branches are guarded by valves. Two pairs of vessels supply 
the intestinal walls, the third pair spread out over the septum. 

Reproduc.tive organs.-Unfortunately there was only a 
single specimen out of the ten or a dozen examples collected 
for me that was sexually mature. In this individual the gene
rative organs were dissected, parts of them being investigated 
later by the section method. 
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The ovaries were not seen in this specimen, but I have 
found that they occupy the normal position in the 13th seg
ment. Apparently they are enclosed in a large sac which ex
tendsfrom the septum bounding the 11th and 12th segments. This 
sac (see fig. 9) is somewhat pear-shaped; it gradually narrows 
to a fine tube which opens into the large permatothecal sac. 
The latter OJ>ens on to the exterior between the Segments 
XIv/xv. The pear-shaped sac, which I believe involves the 
ovary, is the "ovarialblase" of Michaelsen. A narrow and 
shol't tube leads from it to the egg-sac, which occupies the 
usual position attached to the anterior wall of the 14th eg
ment. From the egg-sac leads another tube, which appears to 
open into the ovarian sac. This tube, as I have ascertained 
from a continual series of sections through the entire appa
ratus, only lies within the ovarian sac; its lumen doe not 
communicate with that of the ovarian sac; the tube soon issues 
again from the sac, and opens on to the exterior by the ovi
d ucal pore. The first tube mentioned which connects the 
egg-sac with the ovarian sac is really a portion of the funnel 
of the oviduct-that portion which in other Oligochreta does 
not open into the egg-sac, but freely into the cavity of the 13th 
segment. As in the present species, there is a sac developed 
which involves the ovary; it must happen that the funnel 
partly communicates with the sac in question. As the latter 
grows a stretch is put upon the funnel which grows out in the 
way that we see. The spermatothecal sac is a large pouch 
which is somewhat bilobed at its free extremity. Thi r gion 
lies posteriorly to the end which opens on to the exterior. In 
sections it is seen to be lined by an epithelium which is 
columnar in form, and shows no igns of tliat proliferation o 
frequently seen in the spermatothecal sac of these Annelids. 
Its interior is folded. 

The male organs of generation are a in many other 
Eudrilid . There are two pair of te t e ituated in Segments 
x and XI; the perm ac are in egment XI and n, and, like 
the te tes, are attached to the front wall of their egment . 
The sperm-ducts retain their distinctness until their point of 
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opening into the atrium. The atria lie perfectly straight on 
each side of the body; they are comparatively short, and are 
not twisted as is so frequently the case with the longer atria of 
other species. Each atrium consists of two parts; the external 
pore leads into a nearly spherical and very muscular bulbus; 
from this arises the atrium proper. This tube is quite as wide 
as the terminal bulbus, and has a nacreous appearance. This 
appearance is of course due to the stout muscular walls of the 
organ. In longitudinal sections the atrium is seen to be com. 
posed of four layers exclusive of the peritoneum; beneath the 
peritoneum is a layer of longitudinally disposed fibres; beneath 
this, again, a layer of circular fibres. These two layers are of 
about the same diameter. The lining membrane of the atrium 
is built up of two strata of epithelium; the innermost layer is 
composed of not very tall columnar cells, outside which are 
several layers of slightly staining pear-shaped glandular cells. 
The two layers of epithelium together are twice as thick as the 
muscular coats. 

Each atrium is accompanied by a long, thin, muscular sac, 
which is nearly, if not quite, ·as long as the atrium itself. This 
sac is placed to the outside of the atrium, and is slightly 
curbed. Each of the two sacs contains a single very long 
penial set a. It is very thin, and curved more sharply at the 
free extremity. The free end of the seta expands at the actual 
extremity into a thin, flattened plate; just before this the seta 
is beset with a few short spinelets. 

I have been able to study the female reproductive system in 
immature worms, and to ascertain that the spermatothecal 
apparatus is formed from at least two sources. The sper
matotheca appears to be formed by an epidermic invagina
tion. Its lining epithelium is continuous with the epidermis. 
This sac is large and has very thick walls. It appears at 
first sight to be independent of any other part of the system 
and I believe that originally it is so. However, in all the 
specimens examined by me there is a strand of tissue, princi
pally constructed of muscular fibres, which bas in the imme
diate neighbourhood of the spermatotheca no lumen, This 
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solid strand joins the spermatotheca. Traced in the opposite 
direction it is seen to gradually develop a lumen, which gets 
wider and wider until it expands into a trumpet-shaped orifice 
which opens into the 13th segment. It seems in fact to be 
clear that this tube, which ultimately forms the communica
tion between the ovary egg-sac and spermatotheca, is merely 
a backward growth of the septum separating Segments 
x1n/x1v. The oviducal funuel lies just above the mouth of 
this diverticulum of the septum, and is placed within the 
mouth of the egg-sac. The oviduct itself, shortly after it 
expands to form the funnel, projects into the interior of the 
septal sac; it does not open into it, but is enclosed by the 
walls of the said sac. At this stage the ovary is quite free, and 
i attached in the usual position to the anterior septum of the 
13th segment. 

The development of the corresponding regions of the female 
generative apparatus has been studied by myself in Li byo
drilus violaceus; I was able to show that nearly the whole 
of the large spermatothecal sac originated from the crelom, 
the septa being modified to form its walls; at most the 
merest trace of an invaginated part was to be found at the 
external orifice. I suggested that the large spermatothecal 
sacs of E udril us and Teleudril us were also probably to be 
regarded as the homologues of the unpaired sac of Libyo
drilus. The facts that I make known in the present paper 
do not lead me to adhere to that opinion. For in Pareu
d ri 1 us it seems to be more than probable that the whole of 
the spermatothecal sac is an invagiuation, and that the egg
conducting apparatus only is of me oblastic origin, and ha a 
cavity which is an enclosed section of the crelom. The nature 
of the permatothecal sacs of the Eudrilidre was first proved 
by myself to be different from that of other earthworms in the 
paper upon Libyodrilus referred to; at lea t it was ren
dered exceedingly probable that the condition obtaining in 
Libyodrilus were not confined to that genu, but were cha
racteri tic of the whole gronp. Ro a, however, independently 
in point of observation, but uh equ utly to myself in date of 
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publication) arrived at the same results. His results, how
ever, wel'e not the outcome of a study of the young stages, 
but of a comparison of the structure of the several regions in 
the adult. He found that the epithelial lining of the sac 
stopped abruptly at a point not far removed from the external 
apertul'e, and gave place to a layer of cells of an entirely differ
ent character) and like the peritoneal epithelium. It may, I 
think, be regarded as certain that a great part of the compli
cated system of sp~ces surrounding the ovary, and communi
cating with the exterior, in the Eudrilidre are derivatives of the 
crelom, but it is also clear that a variable tract of what has 
been termed the spermatotheca is really an invagination of 
the epidermis, and is therefore comparable to the spermato
thecre of other worms. I shall recur to this subject in describ
ing the anatomy of some species of Eudriloides. The deve
lopment of the sac a shows how the oviduct comes to be partly 
enveloped by it; as it is simply a part of the crelom, there is 
nothing to be surprised at in the fact that the oviduct lies 
within it. 

§ Affinities of Pareudrilus. 

This genus evidently is referable to the second of the two 
sub-families into which I divide the Eudrilidre (see below). 
It has no integumental sense-organs of the characteristic form 
found in Eudril us and other allied genera. The sperm
ducts are not dilated at their junction with the funnels. 
There are no calciferous glands. It is the only genus in this 
sub-family besides Nemertodrilus which has paired repro
ductive apertures. A very marked peculial'ity of the present 
genus is arrangement of the nephridia. This is only paralleled, 
so far as we know at the present time, in the West African 
genus Libyodrilus. In that genus there is a complex 
system of integumental nephridial tubes. Nevertheless it is 
not pel'haps the only other genus in which this peculiarity 
occurs. In the description given by Michaelsen of Meg a
chreta tenuis, it is stated that the nephridiopores could 
not be discovered; so, too, with Notykus and Metadrilus. 
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In the latter genus, however, Michaelsen was unable to see 
the nephridiopores, but found ( by transverse sections) that 
the nephridiopores were placed in the neighbourhood of the 
ventrnl setre. It seems to me to be possible that in these 
species there are nephridia of the type which characterise the 
genera Libyod1·ilus and Pareudrilus. When thenephridia 
are of the usual form, the orifices are so conspicuous that it is 
almost impossible to overlook them. In these th1·ee genera, 
moreover, as well as in Libyodrilus, the atria are compara
tively short and have very muscular walls. These are addi
tional points of resemblance to Pareudrilus. Pareudrilus 
differs from Libyodrilus mainly in the form of the female 
reproductive apparatus, and in the absence of the three poste
rior gizzards. With 1\i:Ietadrilus, the genus Pareudrilus 
agrees in the position of the spermatothecal orifice. But in 
Metadrilus the spermatothecre are much reduced, and there 
are besides only the rudiments of penial setre. The affinities 
of Pareudrilus are with the genera mentioned, but no one 
of them can be said to be much nearer than the others. 

Polytoreutus violaceus, n. sp. (figs. 3, 7). 

Two species of the genus Polytoreu tus have been at pre
sent described. The type species of the genus, P. creruleus, 
was described briefly by Michaelsen in a preliminary account 
of the earthworms of Zanzibar and the opposite mainland,1 
and subsequently re-described in a more thorough fashion.1 

A second form, P. magilensis, was afterwards described by 
myself from Magila, East Africa.2 I have now to add a third 
species, which I name P. violaceus, on account of the colour 
of the worms. 

There were four examples of this species in the collection; 
all of them were fortunately sexually mature, and all of them 
were about the same size. The length of one individual which 
was selected for measurement was 83 mm., it:s diameter 4 mm. 

1 Loe. cit. (on p. 201). 
2 "Some New Species and Two New Genera of Earthworms," 'Quart, 

Journ. Mier. Sci.,' vol. xxxiv. 
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The species is therefore fairly stout in build. This individual 
had 190 segments. The sjze of the species is therefore about 
the same as that of Polytoreutus cceruleus, and consider
ably less than that of P. magilensis. 

The dorsal surface of the preserved specimens was of a red
dish purple, bluer perhaps in some than in others; but there 
was nothing that could be fairly described as " leuchtend 
himmelblau/' a term which Michaelsen uses in writing of 
Polytoreutus cceruleus. The under surface was yellowish. 
The clitellum also was readily distinguishable from the rest of 
the body by its yellowish coloration. The coloration of this 
species was indeed almost, if not exactly, that of the genus 
Eudrilus. 

The prostomium is broad and does not indent in the least 
the buccal segment. This is a generic character, and not 
peculiar to the present species. 

The clitellum occupies Segments XIV-XVIII or in some 
specimens xvn only. It is less developed on the ventral than 
on the dorsal or lateral surface, and it is here only that the boun
daries of the segments, which compose it,are clearly visible. The 
clitellum may in fact be spoken of as "saddle-shaped," though 
there is really no distinction to be drawn between a clitellum 
of this kind and a a cingulum." In both the remaining 
species of the genus the clitell l m 1-r.~been described as com
plete, and consists of an additional segment, the 13th. 

The nephridiopores are lateral in position. 
The setre are paired, and are nowhere deficient except upon 

Segment xn (see below). The two setre of each of the ventral 
pairs are, however, further apart from each other than are 
those of the lateral pairs. This arrangement was apparent on 
the posterior as well as on the anterior segments of the body; 
it is not peculiar to the present species, but also characterises 
P. magilensis and P. cceruleus. Michaelsen found no 
setre upon the clitellum of the last-mentioned species; they 
were certainly not absent from this region of the body in 
Polytoreutus violaceus. 

'fhe median genital :rores lie, as in the other two species, 
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on Segments xvn-xrx. The middle region of the 18th 
segment is occupied by a protuberant welling of the body
wall, which also extend for a short distance on to the segment 
in front; this lies entirely between the ventral setre. The 
posterior border of this projection appears to be the boundary 
line of Segments xvnr/x1x. Anteriorly, however, the border 
line of Segments xv11/xvn1 is seen to end on each side behind 
the anterior part of this protuberant pad. The anterior ori
fice therefore lies on the 17th segment, and not on the border line 
between this segment and the one which follows. On the other 
hand, the posterior aperture, which is that of the spermato
thecal pouch, is distinctly on the borde1· line of Segments 
xv1n/xrx. The latter orifice appears to be very much smaller 
than themale pore, which has slightlycrenated lips. The ventral
most seta of Segment xv11 is absent on both sides of the body. 
The present species is also remarkable for a median unpaired 
papilla situated upon Segments xx11 and xx111. This is oval 
in form, and is flattened with a raised margin. It commences 
at the level of the setre of Segment xx11, and extends back as 
far as the end of the next segment, the border line of which 
convex backwards. The median region of this segment is, in 
fact, very much wider than that of the neighbouring segments. 
The ventral most seta of Segment xxn1 lies on the papilla on 
both sides of the body; on the 22nd segment that seta of the 
left side is upon the papilla. 

Reprod uc ti ve Organ s.-As in other species of the genus, 
Polytoreutus violaceus has only a single pair of testes. 
These lie in the 11th segment; they are not, however, attached 
to the front wall of their segment, nor are they, as is some
times-though rarely-the case with earthworms, attached to 
the posterior wall. They are attached to the wall of the 
sperm-sac, which commences in this segment. It can hardly 
be doubted that originally the tP.ste were attached to the 
front septum of the 11th segment; but the growth ·of the 
sperm-sac appears to have cut them off from this po ition, an<l 
in the adult worm the heart lies between them and the s ptum 
in question. The testes lie in the proximal eod of the perm-
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sac. The sperm-sacs are paired, and extend, as in Poly
toreutus magilensis, through a large number of segments. 
Their commencement is in the 11th segment, and here they are 
somewhat dilated. The upper wall of the sperm-sac curves 
round, and is attached to the dilated part of the sperm-duct, 
the testes lying just in the angle formed by it and the wall of 
the sperm-duct dilatation. The lower wall of the sperm-sac is 
formed by the septum separating Segments x1/xn. The sperm
sac then perforates this septum, and becomes a very narrow 
tube not more than a quarter or less of its dimensions at first. 
'l1hese two fine tubes pass along the dorsal surface of the gut 
side by side, and in contact with each other. They are 
pal'tially concealed from view by the bulky atria, which also 
lie-at least for the greater part of their course-upon the 
dorsal lateral aspect of the intestine. At about the 30th seg
ment of the body the two elongated and narrow sacs appear to 
fuse together and form a much wider sac, which extends back 
for about ten segments, and is deeply constricted at the points 
where it passes through the intersegmental septa. The atria 
are circular in section. The lining epithelium is, as usual, 
composed of two kinds of cells; it is much folded. The 
muscular layers are excessively thin. On the lower surface of 
the atrium, but within the muscular coats, run two blood
vessels, between which is a distinct thickening of the longi
tudinal muscular coat. The two atria fuse together before 
opening on to the exterior. The exact point where the sperm
duct enters the atrium I have not discovered, but in any case 
it is not at a very great distance from the external pore. 

The illustration (fig. 7) will give some idea of the very re
markable character of the sperm at o the ca 1 sac. It extends 
through five segments-from its beginning in the 14th to its 
external aperture on the border line of Segments xv111/x1x, 
and for two segments beyond this point-to the 21st segment, 
in fact. The spermatothecal sac is single, but shows unmis
takable indications of being the result of a fusion between 
two originally separate sacs. Anteriorly it is in contact with 
the wall between Segments xin/xrv. There are two diverging 
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horn-like processes which meet in the middle line of this 
segment. They end blindly in front. Just at the blind end 
the egg-sac is attached to each whence the oviduct passes out
wards, as shown in the figure referred to. The median ac 
formed by the fu ion of the two anterior sacs passes straight 
down the body-wall below the ventral blood-vessel and the 
nerve cord. It is a narrow tube, but is rendered conspicuous 
by the fact that it gives off on either side a series of diver
ticula. These diverticula are accurately symmetrical. They 
are narrower at their origin from the median sac, and become 
dilated at their free end, which is of course closed. Their 
shape reminds one of the Polian vesicles of the Holothurians. 
In another specimen, also mature, which I dissected, these 
lateral vesicles showed an asymmetry. Those of the left side 
were, with the exception of the fifth, much smaller than those 
of the right side. I regard this as an abnormal or perhaps, in 
spite of appearances, not a fully mature specimen. The e 
lateral creca of the spermatotheca bore a distinct relation to 
the metamerism of the body; there were, in fact, a pair of 
them to each segment. The atria pass between the fifth and 
sixth pairs. The two last pairs are beyond the aperture of the 
spermatotheca. The most anterior pair of diverticula-tho e 
which bear the egg-sacs-differ from all the rest in being a 
little longer and narrower. I have investigated the minute 
structure of the spermatothecal apparatus in this species by 
longitudinal sections. The first point of importance to be 
noted is that they contain spermatophore exactly like tho e 
of Poly tor eu tus magil ens is, a species recently described 
by myself in this Journal. 

These spermatophores do not for this reason need any 
particular description. Their di tribution, however, is remark
able. They do not, as perhaps they might have been expected 
to do, occur in the entire spermatothecal sac. They are 
restricted to the end of the sac, which, a already mentioned, 
lies in the 13th egment. The e two ac at the end of the 
spermatothecal sacs are crowded with permatophores. I have 
also seen permatophores at the external pore of the spermato-
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thecal sac, but never in between. I find it difficult to under
stand this. The spermatothecal apparatus is so large that it 
must, one would think, perform some function not performed 
by spermatothecre which are smaller in size; for instance, those 
of Eudri 1 us. The presence of spermatophores needs more 
room, supposing that there is about the same amount of sperm. 
But the restriction of the spermatophores to the anterior end 
of the spermatothecal apparatus is still unexplained. In Poly
toreu tu s creruleus and in Polyto1·eutus magilensis the 
oviduct is dilated near to the opening into the egg-sac. In this 
dilatation are lodged bundles of sperm. Michaelsen has sug
gested that this looks as if the ova were fertilised in the egg
conducting apparatus. The facts described in the present paper 
support this contention, but unfortunately throw no further light 
on the exact place where fertilisation takes place. The spermato
thecal sac is lined throughout with a layer of very tall columnar 
cells, the nuclei of which are near to the attached base of the 
cells. In the anterior part of the spermatothecal sacs where 
the spermatophores are lodged these latter are seen to lie 
partly among the cells, having, as it were, thrust their way in 
between them. There were, however, no indications that the 
cells lining the sacs are in any way responsible for the forma
tion of the spermatophores. 

The ovaries of Polytoreutus creruleus have been de
scribed by Michaelsen as lying in a spherical chamber which 
itself lies at the extreme end of each of the two branches in which 
the spermatothecal sac ends anteriorly. The epithelium lining 
this chamber is believed by Michaelsen to be the ovarian epi
thelium. This spherical pouch is attached to the Septum 
xn/xrn by a strand of connective tissue. In Polytoreu tus 
violaceus the position of the ovarian chamber-if I am right 
in so calling it-is rather different. At the point where the 
large terminal chamber of the spermatothecal pouch comes 
nearest to the Septum xn/xrn there is a minute sac attached 
to its wall, and formed of a muscular coat with a lining of epi
thelium. Where this sac is in contact with the wall of the 
spermatothecal sac there is no development of muscles, so 
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that the epithelium of both pouches is iu actual contact. This 
minute sac is attached to the Septum xn/xur by a strand of 
fibrous tissue (muscular or connective ti sue). It is situated ou 
the opposite side of the spermatothecal sac to that on which is 
placed the orifice of the duct leading from the oviduct. 1'he 
sac was filled with a few small rounded cells which might be 
immature germinal cells or might, indeed, be any kind of cel
lular tissue in an immature state. I have no evidence to bring 
forward that this tissue is really what is left of the ovary, ex
cept its position and the fact that it is enclosed in a special ac. 

The egg-sac and the oviduct appear to have the same struc
ture and relations as in Polytoreutus creruleus. The only 
difference that I noted was the absence of any diverticula of the 
oviduct lodging sperm masses such as Michaelsen has figured 
and described in that species. The egg-sacs contained, besides 
ripe ova, germinal cells in various stages of growth. 

In describing the structure of Polytoreutus kilindi
nensis I shall have some observations to offer about the de
velopment of the different parts of the female reproductive 
organs. 

Polytoreutus kilindinensis, n. sp. (fig. 8). 

The present species was represeuted by two individuals, both 
of which were collected at Kilindini, on Mombasa Island; 
they were found, together with another species to be presently 
described, in damp ground where the slops of a household were 
deposited. 

This species cannot be confounded with the next, nor with 
either of the two remaining species of the genus. It is larger 
than the last; the larger of the two individuals measures 
120 mm. in length by a diameter of 5 mm. This specimen 
consisted of 220 segmeut . The colour, too, is different; it is 
characterised by the same general coloration, but the violet is 
less deep and less extensive. 

The pros tom i um is broad, and does not invade in the lea t 
the buccal segment; the latter segment has numerous wavy 
lines anteriorly. 
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The s e tre seem to be as iu other species of the genus. 'fhere 
seems to be a tendency for the ventral setre to be defective 
upon the segments which bear the genital pores ; I refrain, 
however, from giving any details, since I am not certaiu how 
far this deficiency may be normal. 

The nephridiopores are lateral in position. 
'fhere is no median genital papilla such as occurs m P. 

viol ace us. 
The clitell um extends over Segments xiv-xv111, being 

only developed upon the anterior half of the last segment. 
Behind the clitell um is a median area bounded by the ventral 
setre, which looks like an extension of the clitellum; it has the 
same tumid appearance, and the boundary lines between the 
segments are there not apparent. This area reaches from the 
18th to the 21st segments; when the worm is seen in profile it 
is seen to project so mew hat. lt is very possible that this area 
serves the purpose of the genital papilla in Polytoreutus 
violaceus. 

The anterior of the two median and unpaired genital open
ings is situated on the border line between Segments xvn/xvnI; 
it is a widish aperture with crenated margins; behind it is a 
transverse groove which runs for a considerable distance right 
and left; this groove is not, as might be supposed, the boundary 
line of Segments xv11/xv1n ; it, can be easily seen that the 
furrow between these segments is anterior to it and bisects the 
genital pore already described. Immediately behind the groove 
referred to is the posterior genital aperture; this is much less 
conspicuous than the anterior pore, and has not crenated 
margms. 

The internal structure of this species is very similar to that 
of the last, but there are certain recoguisable differences. 
There are six specially thickened septa; the first of these lies 
behind the 5th segment, and the last behind the 11th segment. 
As appears to be usual in the family Eudrilidre, these septa are 
not much connected together by threads. 

The gizzard lies in the 5th segment, and is small; the 
calciferous glauds, of a white colour, are in Segment XIII; the 
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unpaired calciferous pouches are in Segments ix-xr, aud are 
reddish in colour. 

Reproductive Organs.-T.he sperm-sacs are, as in the 
other species of the genus, long, but they are by no means so 
elongated as in Polytoreutus magilensis; they commence 
in the same way in the 11th segment, and are at first thin tubes; 
in the next segment, however, they attain their ultimate size, and 
extend back to about the 27th segment. The two sacs run close 
together on the dorsal surface of the intestine, but they do not 
become fused as is the case with Poly tore u t us v io 1 ac eus; 
the sacs are constricted where they pass through the segments; 
their whitish colour contrasts with the orange colour of the 
atria, which extend through the same segments that they do. 

There is a single pair of sperm-ducts which open into the 
11th segment; they show the usual dilatation before thefr 
opening; the atria present no noteworthy particulars; they 
extend as far back as do the sperm-sacs. It is in the disposition 
of the spermatothecal pouches that the present species is chiefly 
to be distinguished from its congeners. 

Fig. 8 illustrates the arrangement of the sacs. From the 
point of opening on to the 17th segment a narrow median 
tubular sac passes forwards beneath the nerve-cord up to the 
14th segment; here it divides into two sacs, each of which 
immediately becomes dilated into a wide pear-shaped pouch 
lying transversely to the longitudinal axis of the body; just 
where this pouch narrows into the stalk which connects it with 
the median spermatothecal sac a short tube arises, which very 
soon dilates into the funnel of the oviduct; the latter is a 
globular sac, as in other species of the genus, and is connected 
on the one hand with the oviduct, and on the other with the 
egg-sac, as is shown in the figure. I could find no sper
matophores in the sac-not the least trace of the bundles 
of spermatozoa figured by Michaelsen (Taf. iv, fig. 30, sk.), 
and observed by myself in Polytoreutus magilensis, were 
to be seen in the pre ent species. 

The spermatothecal sac of the present species is the simplest 
that has yet been met with in the genus. The appendices of 
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the median sac, that occur in the remaining species, are here 
quite absent; the storage of the sperm is effected by a de
velopment, not met with in the other species, of the anterior 
end of the sac on each side. 

I investigated the structure of the female reproductive 
organs in an immature example of this species. The sper
mat othecal sac was almost filled by small rounded cells, 
quite unlike the tall columnar cells which line the mature 
spermatothecal sac of Polytoreutus violaceus. So nume
rous were these cells that the lumen of the entire tube was 
almost completely obliterated. I had hoped to find some 
indication of the position of the ovary in this specimen; but, 
unless the epithelium lining the two end pouches into which 
the spermatothecal sac divides anteriorly is the germinal 
epithelium, I could find nothing at all. There is not, as there 
is in P. violaceus, a small sac attached to the main sperma
tothecal sac, set apart for the lodgment of the ovary. It is 
probable that the ovary is only free in very young specimens, 
and it is also possible that it has a very transitory existence. 
There is a precedent for this in Libyodrilus. In that genus 
the ovary appears to exist only for a short time, its contents 
being early transferred to the interior of the egg-sacs. In this 
young specimen of Polytoreutus kilindinensis the egg
sacs were quite fully developed as regards size, but they 
contained only quite immature cells; the germinal cells filling 
the egg-sacs were exactly like the cells in the immature ovary 
of other worms; it is evident, therefore, that the germinal 
tissue is transferred en mass e to the egg-sac, and that the 
entire development of the ova goes on in those sacs. The 
spermatothecal sac seems not to be formed by an invagination 
from the _epidermis; the epithelium lining it bears no resem
blance at all to the epidermis; the structure of the sac is 
exactly like that of the developing sperm-sac which lies in the 
preceding segment; in the section of the worm the two could 
be very well compared, as they almost came into contact. 
Judging from structure only, no one would hesitate to regard 
the two structures as of the same nature. 

VOL, 36, PART 2.-NEW SER, R 
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§ Note upon an Immature Example of this Species. 

From the same locality I have an example of a Poly
toreu tus which I regard as an immature specimen of P. 
kilindinensis. It measured 98 mm., and consisted of 158 
segments. The external characters, except those afforded by 
the apertul'es of the repl'oductive organs, were as in the species 
P. k i 1 ind in ens is. The reproductive openings were only 
represented by a pore upon the boundary line between Seg
ments xvu/xv1u. This pore was, however, extremely conspicu
ous, and showed no indications of being in an immature con
dition. Behind the pore was a short transverse groove such as 
exists in the mature worm, but there were no signs of the 
second pore. The internal anatomy, apart from its immature 
state, showed one or two small differences from that of the 
species of which I presume the present example to be an im
mature one. There was a thick septum in front of the gizzard, 
which, therefore, separated Segments 1v/v. The dorsal vessel 
also was double, a rare condition in this family. The dorsal 
vessel was formed of two tubes, at any rate in Segments v111-
xn. The two tubes became fused at the septa. There are 
other examples beside the present which appear to show that a 
double or a single dorsal vessel is not necessarily a diagnostic 
character of a species. Thus I described the dorsal vessel of 
Megascolex creruleus as double, while Bourne saw no signs 
of any such doubling. Another point in which the present 
specimen differs from the type of the species is in the fact that 
the two sperm-sacs join together at their distal extremity. 
The median calciferous pouch of Segment x1 was distinctly 
smaller than the two which precede it. 

The sperm- ac , it should be said, are of preci ely the same 
form as in the mature examples; that i , they ari e from the 
septum bounding po teriorly the 11th o-m nt. At fir t each 
sac is thin, and this region extends through one segment only. 
It may, therefore, be pointed out that the probability of this 
hape of the perm-sac being charact ri tic of the pecies and 

distingui bing it from, for exampl , Polytoreutu magi-
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lensis is increased by the fact that the immature worm 
exhibits the same condition. The funnels of the sperm-ducts 
were by no means so prominent as in the fully mature worm; 
they, of course, occupied the same position. The only other 
part of the male apparatus that was visible were two little 
sacs lying one on either side of the extremity of the spermato
thecal sac. I do not think that these were the immature sacs 
of the penial setre of a species of Polytoreu tus provided with 
these structures. It seems, therefore, that the first rudiment 
of the terminal apparatus of the male ducts is double, which is 
so far a demonstration that originally this apparatus was 
double. Beyond these two minute sacs nothing was visible of 
the male efferent ducts. On the other hand, the spermatothe
cal sac was as well developed as in the matu1·e worm. It 
showed no differences that I could detect from the structure 
already described. There was, however, no sperm in the sac. 

We may, therefore, note that the female apparatus is de
veloped before the male, and that the sperm-sacs are the first 
part of the male apparatus to reach maturity. 

Polytoreutus Finni, n. sp. (figs. 6, 17). 

I have unfortunately only a single specimen of this worm 
for examination. It is extraordinarily long and thin-perhaps 
I may say even for an Eudrilid. The preserved specimen 
measured 183 mm. by 3 mm. in breadth at the clitellum, which 
is distinctly broader than any other region of the body. The 
worm consisted of rather more than 500 segments, a most 
unusual number. The c 1 i tell um is exceedingly conspicuous, 
being raised above the level of the surrounding segments; it 
occupies Segments xnr-xvur. It is quite complete except 
for the area which lies between the genital pores. The genital 
pores (fig. 17) are, as is usual with. this genus, situated on 
the 17th, and on the boundary line between the 18th and the 
19th segments respectively. These apertures are very large 
and prominent, and are surrounded by thick tumid lips. The 
integument at the actual orifice is marked by numerous slight 
furrows which have a radiate arrangement. These pores, 
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together with the modified integument immediately surround
ing them, occupy nearly the whole of the ventral surface of 
the worm. Between the anterior and the posterior orifice is a 
tract of integument of the same character as that which imme
diately encircles the pores, and differing from the clitellar 
tissue. 

The setre are as in the other species of the genu . 
The internal structure, no less than the external charac

ters, distinguishes Polytoreutus elongatus from the re
maining species of the genus Polytoreutus. These dif
ferences mainly concern the spermatothecal sacs, which are 
different in all the species of the genus. In other particulars 
there is less difference. The last pecially thickened septum 
divides Segments XI and XII . The last pair of hearts are in 
Segment xr. There are the usual three median calciferous 
pouches in Segments IX, x, and xr. '£he calciferous glands 
are present, but have a very unusual form; they appear to 
lie in the 15th segment, but I am not able to be quite certain, 
as the segments just about this region were hard to fix. ot 
only are the calciferous glands unusual by reason of their 
po ition, they are also peculial' in shape. Each gland is 
situated at the sides of the resophagus, and is curved up like a 
Tam's horn. 

As in the other species of the genus there is but a single pair 
of funnels; and I presume, though I have not actually verified 
the fact for the present species, they have only a single pair 
of testes. The funnels of the sperm-duct lie in the 11th 
segment, and the funnel itself is preceded by a dilated section 
of the sperm-duct, which has an opaque white appearance, and 
is of large size. It is directed obliquely backwards. I have 
not followed the course of the sperm-duct. 

The atria are long; they open together into a terminal 
bulbus which is median in position, and ao-ain opens on to 
the exterior by the anterior of the two genital orifices already 
described. The atrium belonging to the right side of the body 
was extended at full length, while that of the opposite ide 
was looped once or twice. The fully extended atrium reached 



OLIGOOHlETA. OF TROPICAL EA.STERN A.FRIOA. 243 

back to about the 25th segment behind the clitellum; a 
peculiarity about it was the fact that the last' half or rather 
less of the gland was double, the two portions, however, 
running in close contact. Whether, as seems likely, this is a 
mere abnormality I am unable to say; but I may point out 
that in Eu dri 1 us each atrium is normally divided into two 
separate tubes by a continuous longitudinal septum. 

The sperm-sacs are very remarkable. On the dorso
lateral surface of the intestine I observed a pair of fine tubes 
running a fairly straig~t course, which I put down at first as 
being the sperm-ducts, thinking that they teTminated in the 
atrium. They do as a matter of fact terminate close to the 
atria, but quite independently of them. These slender tubes 
are the speTm-sacs. One of them, that of the left side, was 
distinctly varicose, being dilated here and there into oval 
chambers. Traced forwards, they appeared to end in the 
immediate neighbourhood of the funnels. Each sperm-sac 
was accompanied by a blood-vessel. It is a pecularity of this 
genus to possess long sperm-sacs, which in Polytoreutus 
magilensis are of enormous extent, but in no other species 
are they of the extreme tenuity exhibited by Polytoreutus 
Finni. This state of affairs may be simply due to the fact 
that the sperm did not happen to be present in any great 
amount; but this is unlikely, as the worm was in all other 
respects fully mature. Besides, this is not the only case of a 
worm possessing such extraordinarily long and thin sperm
sacs. I have described elsewhere the sperm-sac of the Geos
colicid genus Trichochreta, which are of pTecisely the same 
character as those of the present species of Polytoreutus. 
On the other hand, it will be recollected that there are a 
number of different degrees in the development of the sperm
sacs in this genus which may perhaps be interpreted as dif
ferent grades of development of the sacs. In Polytoreutus 
magilensis the sperm-sacs are at first extremely narrow, 
and later become mnch wider. In Polytoreutus kilindi
nensis, described on a preceding page of the present paper, 
the narrow region of the sperm-sacs is reduced greatly, nearly 
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the whole of the sacs being wi<le. Finally m the present 
species we have the other extreme. The entire sperm.sacs 
are formed by the slender tubes referred to. 

The female reproductive organs present a fourth variety, all 
the species at present known being different in the form of 
these organs. They are most like those of Polytoreutus 
kilindinensis. P. Finni agrees most closely with P. kilin
dinensis in the general form of the spermatothecal sacs. As 
in the last-named species, there are only a single pair of diver
ticula of the median unpaired sac. The latter runs beneath 
the nerve cord until it reaches the anterior boundary of the 
bulbus of the male efferent apparatus. Arrived at this point 
it diverges to the left, and, forming a semicircle, again bends 
to the middle line, and opens by means of a dilated terminal 
sac behind the orifice of the atria. Anteriorly this median 
sac extends as far as the 13th segment. Just below the septum 
which divides this segment from the one in front, it divided 
into two. Each branch swells out as in P. kilindinensis 
and forms a largish oval sac. The two sacs are coiled to some 
extent round the intestine. From the base of each, not far 
from the point where it joins the median sac, a short tube is 
given off, which passes into the receptaculum ovorum and 
thence becomes continuous with the oviduct. The arrange
ment of these parts is, in fact, precisely as in Polytoreutus 
kilindinensis. They are illustrated in :fig. 6. 

Alluroides Pordagei, n. gen. (figs. 4, 5). 

I shall describe this new form under the name of All u
roid es Pordagei. It was collected along with a number of 
examples of Stuhlmannia variabilis in a swamp four miles 
up country, opposite to Mombasa Island. The species is re
presented by only two individuals, measuring in the preserved 
state about an inch in length. They had a delicate appear• 
ance owing to their small ize and the thinnish body walls, 
and re emble omewhat, except in colour, an aquatic member 
of the family Phreoryctidre which I have lately described from 
New Zealand under the name of Pelodrilns viol ace us. In 
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fact, any one acquainted with this group of worms would pro
bably assign the species from its general appearance to the 
Lumbriculidre or perhaps to the Tubi:6.cidre. 

Re productive organ s.-The test es are a single pair 
only, which are placed in the 10th segment attached to the 
front wall of that segment. There appear to be no actual 
sperm-sacs, but the 10th and the 11th segments are filled with 
a mass of developing sperm. This is so compacted together 
that the appearance of a definite sac is produced, and the 
sperm is so abundant and occupies so much of the interior of 
the two segments in question that the septum dividing them, 
which is thinnish, is hardly visible without a very careful 
inspection. 

The funnels of the sperm-ducts correspond in number to 
the testes, that is to say there is only a single pair, which lies 
opposite to the testes in the same segment. They are much 
folded. 

The terminal apparatus of the male efferent duct is formed 
by an atrium. 

The atria (fig. 5) extend through more than one segment, 
and are long enough to be coiled. They open on each side 
on the 13th segment, the aperture being lateral in position, 
showing therefore, which is remarkable, no relation to the 
pores of the spermatothecre. The tubular atria have, however, 
not a close resemblance in structure to the tubular atria of 
such genera as Ac ant hod r i l us. Their structure is as follows: 
-The internal lining of the tubes is for med by a single layer 
of cells, which have a clear appearance, as they were not 
stained by a long immersion in borax carmine. The cells 
were certainly in some places ciliated. Towards the external 
pore these lining cells got to be more and more like the epi
dermic cells, and were also ciliated, until at the actual orifice 
they became continuous with the epidermis. Outside the epi
thelium is a layer of muscular fibres of some thickness. These 
fibres are entirely circular in disposition. They do not form 
an absolutely continuous covering of the epithelium; here 
and there slight gaps are to be seen. These gaps correspond 
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to the exits of the ducts of a mass of glandular cells which 
form the outer covering of the organ. As in Moniligaster, 
the atrium is invested externally by a mass of pear-shaped 
cells, which are loosely compacted into separate masses. 

The structure of the atrium, therefor;e, is like that of M oni
ligas ter alone among "earthworms." In fact, it only differs 
from the atrium in that genus in its greater length. The 
external aperture of the atrium is placed upon a fan-shaped 
outgrowth of the body wall, which in all probability serves as 
a penis. Whether or not these penes are in- and evaginable I 
am unable to say. They were extruded in both the specimens 
at my disposal. I should imagine that they are protrusible. 

The ovaries are in the 13th segment.1 They are attached 
as usual to the front wall of this segment. From the 13th to 
about the 20th, there are ova and masses of ovarian cells appa
rently lying loose within the body cavity. In the most ante
rior of the segments in question, there are only egg masses 
consisting of immature ova surrounded by groups of small 
cells, but in the segments situated further back, there were 
only ripe ova visible. These ova are of special interest on 
account of their large size; they are also, like the ova of the 
aquatic Oligochreta, generally crowded with yolk. The ova 
are fully as large as those of such a genus as Rbynchelmis. 
In longitudinal sections of the body the ova reached across 
nearly from one side of the body to the other. 

I could find no egg-sacs. There is a single pair of oviducts 
which open into the 13th segment. The tube remains very 
wide after it has entered the 14th segment, and has a much 
folded lumen; it narrows rapidly before the external pore. 

The spermatothecre are present to the number of a single 
pair, which are in the 8th segment. They are oval pouches 
without any diverticula, and with perhaps unu ually thick' 

1 The septum dividing Segments m/ IV was largely deficient, and masses 
of young egg-cells and non-differentiated germinal cells passed into the 14th 
from the 13th segment. I should not like to be certain that these were not 
developed in situ; younger specimens are required to clear up the matter. 
In the meantime there is only one pair of oviducts. 
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muscular walls. They open quite dorsally close to the median 
dorsal line of each side of the body. This is a remarkable 
but not unknown position for the spermatothecal pores. 
Another instance of a similar position, which occurs to me, 
is in the species Allolo bophora f reti d a. 

Other facts in the anatomy of the worm which are of some 
little importance are the following. 

The pros torn i um is, as is indeed usual, covered with a 
thick columnar epithelium. This thickened pad is prolonged 
for a very short distance into the mouth-cavity. This epithe
lium is very possibly of a sensory nature. The crelom is, of 
course, divided up by transverse sep,ta into a series of chambers. 
Some of the septa which divide these chambers are thicker 
than others. The first of these thickened septa divides Seg
ments 1v/v. The following seven septa are, with the exception 
of that which divides Segments x/x1, also thickened. The next 
septum to the last of the specially thickened septa is rather 
thicker than the excessively fine septa which separate the 
following segments. As in so many of the lower Oligochreta, 
there are septal glands present; these glands commence in 
the present species in the 5th segment, and the last pair were 
observed in the 9th. The brain lies in the 3rd segment. 
From the brain one among several nerves which pass forward 
ends in a medianly situated ganglion in close juxtaposition to 
the epithelium of the prostomium, which consists of but few 
cells. A median ganglion in this position has not, I believe, 
been described as existing in any earthworm, but it has been 
met with in certain aquatic Oligochreta belonging to the family 
Tubificidre. In this family Stolc1 has figured such a ganglion 
in Bothrioneuron and in Lophochreta. 

The alimentary tract has no traces of a gizzard. The 
resophagus does not appear to be at all vascular; it termi
nates in the 13th segment, in which segment begins the 
intestine. There are no glands of any description appended 
to the alimentary tract unless the septal glands can be referred 
to this category. 

1 "Monogr. Ceskych Tubifi.cidu," 'Abh. bohm. ges.,' 18 8. 
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The nephridia commence in the 16th segment. They open 
on to the exterior by the second seta. They are clothed with 
a thick layer of peritoneal cells. 

The question now to be considered is the family into which 
this new type should be placed. That it is generically distinct 
there is in my opinion no doubt whatever. This genus Allu
r o ides is one of those forms which render the distinction 
between the old groups of the " Limicolre" and the "Terri
colre" untenable. In some respects it is even more perfectly 
intermediate than Mon ili gas te r. 

Aside from Moniligaster, the ''waterworms,'' all of them, 
differ from any earthworm in the following characters: 

1. Clitellum one cell thick. 
2. Ova very large and full of yolk, few in number. 
3. Genital aperture situated far forwards. 
4. Egg-sacs occupy more than one segment. 
These are positively all the distinguishing marks if we leave 

aside the genus Mon ili gas ter. Mo nil igas ter itself, as I have 
shown in several papers 1 dealing with the structure of this re
markable worm, breaks down the first, third, and fourth of the 
above distinctions. Moreover, it has eggs which, although they 
are not greatly above the average size of the eggs in earthworms, 
differ from those eg·gs in containing a great quantity of yolk in 
the form of large spherules. Moniligaster, in fact, is only 
an earthworm in having a gizzard or rather gizzards, and in 
the comparative thickness of the body-wall. This latter 
character, however, is seen in Phreoryctes, which is one of 
the genera assigned by Claparede to his division Limicolre. 
Besides the points enumerated in the above tabul~r statement, 
Moniligaster has various other resemblances to several 
Limicolous Oligochreta, which are not of first-rate importance 
from the present point of view, inasmuch as they also occur in 
other earthworms, though not to so marked a degree. The 
atrium, for example, is almost exactly like that of the Lumbri
culidre. 'rhe protrusible penis is constructed more on the lines 

1 For a list of literature see "Description of New or Little Known Earth
worms from various localities," 'Proc. Zoo!. Soc.,' 1892, p. 690. 
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of the corresponding organ in the Tu bificidre than is the penis 
in the Eudrilidre and other terrestrial Oligochreta which 
possess an organ of this kind. The atrium is lined by a single 
layer of cells, a feature which is also found in Ocnerodril us 
and in some other genera. The sperm-duct has a very short 
course, opening on to the exterior in the next segment to that 
which contains the internal funnel. It is quite possible, how
ever, that Tetragon urus shares this peculiarity with Mon ili
gaster. So, too, with the ovi<lucal pores. Moniligaster is 
not alone among earthworms in the fact that they are in front 
of the sperm-duct pores. In both Allurus and Tetragonurus 
the oviducal pores are nearly certainly (in All uru s quite cer
tainly) in front of the sperm-duct pores. Dr. Rosa has 
rebuked me for laying much stress upon the fact that the male 
pores of Moniligaster are so far forward as the boundary 
line of Segments x/x1, a position which of course recalls the 
very anterior position of the corresponding apertures in the 
generality of the "Limicolre." It is true that the difference 
between an opening upon the 10th and 11th segments and one 
upon the 12th segment is not a very great one, but the differ
ence, such as it is, is in the direction of the lower Oligochreta, 
and not in the reverse direction. 

So much, then, for Moniligaster. 1rhe only point in 
which it differs in an important way from the aquatic forms is 
in the relatively small size of the ova. The Annelid which 
forms the subject of the present communication is the only 
known example of an Annelid with marked affinities to the 
terrestrial Oligochreta which has that hitherto distinctive 
character of the lower Oligocbreta-large ova filled with yolk. 

It resembles the aquatic Oligocbreta in the following points: 
1. Clitellum consisting of a single layer of cells. 
2. Ova very large and full of yolk, few in num her, and 

occupying several segments. 
3. Atrium lined by a single layer of epithelium, and covered 

by masses of pear-shaped cells; sperm-ducts open into it. 
4. Longitudinal muscular layer of body-wall consists of a 

single row of plate-shaped fibres. 
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The above resemblances are in structures which are, with 
the sole exception of NI on ili gas ter, confined to the aquatic 
Oligochreta. Besides these, the genus A 11 uroides departs 
from the u ual structure of the tenestrial Oligochreta in a few 
other points, viz. : 

1. Them is no gizzard, no calciferous glands, and no typhlo-
sole. 

2. The nephridia are deficient in the anterior segments. 
3. There is no subnervian vessel. 
These points do not absolutely distinguish the terresti·ial 

from the aquatic Oligochreta, but they occur in a few of the 
former while characteristic of the latter. For example, there 
is no gizzard in certain species of Microscolex; Ponto
dril us has no calciferous glands, &c. 

The points in which the present genus resembles the terres
trial Oligochreta are by no means numerous. They are as 
follows: 

1. The segments occupied by the clitellum. 
2. The position of the male pores, and the fact that the sperm

dnct traverses several segments on its way to the external pore. 
3. The situation of the ovaries in Segment xnr. 
In addition to these, there are some points in which A 11 u

roi des agrees with earthworms to differ from the majority of 
the lower Oligochreta. The sperm masses in Alluroides are con-

~ £ned to the 10th and to the 11th segments; it is the rule among 
the lower forms for the sperm-sacs to extend much further 
back. The testes being limited to the 10th segment is rather 
unusual among earthworms. When there are but a ingle pair 
of these gonads they are, as a rule, in the following egment. 
Among the Lumbriculidre the te tes are in the 9th egment, 
or, as in Rhynchelmis-and pos ibly in other genera,-in the 
9th and 10th. However, in Phreoryctes the te te are in 
Segments and r, but here the sperm-ducts open on to the 
exterior in the following segments. The same is the ca e with 
the nearly allied Pelodrilus.1 

1 "Anatomical Description of Two New -enera of Aquatic Oligochreta," 
'Trans. Roy. Soc. Ed.,' 1 0 . 
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While we may, as it appears to me, term Moniligaster an 
earthworm ·with numerous points of affinity to the "water
worms," it is better to speak of A llu r oides as a "water
worm" with affinities to the terrestrial worms. If an exchange 
could be effected between these two genera of various characters, 
we should get as a result either an obviously terrestrial genus 
or an equally obviously "Limicoline " genus. Thus A 11 u
ro ides would be undoubtedly referable to the terrestrial sec
tion of the Oligochreta if it possessed the body-wall and the 
ova of Moniligaster; on the other baud, Moniligaster 
would be an undoubted "waterworm" if we could transfer to 
it the body-wall and the ova of Alluroides. 

It is therefore, in my opinion, useless to attempt any 
comparison with any particular family of terrestrial Oligo
chreta; it is rather with some family of the aquatic Oligochreta 
that A 11 uroides should be compared; be it noticed, however, 
that,judged by external characters only, Alluroides would 
probably be referred to the immediate neighbourhood of 
AU-urus. 

The family of "waterworms" with which Alluroides has 
the closest affinities is that of the Lumbriculidre. It agrees 
with that family in the following charactern: 

(1) Setre paired and $-shaped. 
(2) Atrium with thick peritoneal investment.1 

(3) The great depth of the single layer of longitudinal 
muscular fibres. 

These two characters are found together in the Lum briculidre 
alone among the aquatic Oligochreta; in other respects, however, 
there are not any striking resemblances between the genus 
All uroides and the Lumbriculidre. 

Two of the most characteristic features of this family are 
wanting in A 11 uroid es; these are (1) the absence (?) of the 
vascular contractile creca, and (2) the absence of a second pair 

1 I have shown that in Moniligaster the cells enveloping the atrium are 
prolonged through the muscular layer and epithelium to open into its lumen; 
Vejdovsky's figure(' Zeitsch. wiss. Zoo!.,' Bd. xx vii, pl. xxiv, fig. 3) seems to 
show that this is also the case with Rhynchelmis. 
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of sperm-ducts. As to the latter point, I have discovered that 
in Su tr o a the second pair of sperm-ducts are much thinner 
than the first pair, and that coincidently with commencing 
disappearance (?) of one of the two pairs of sperm- ducts the 
testes belonging to the vanishing pair are absent.1 In my genus 
Phreodrilus 2 there is a crecum of the sperm-duct, which is 
possibly a still further reduced condition of a second pair of 
sperm-ducts. Among the higher Oligochreta the absence of 
one pair of testes and of the corresponding sperm-duct is not a 

matter upon which great weight is usually laid. In any case it 
appears to me that Alluroides shows no marked affinities to 
any other family of worms. 

Alluroides, gen. nov. 

Setre simple, S·shaped, arranged in pairs; clitellum occupy
ing Segments XIII-XVI, consisting of a single layer only of 
cells; alimentary canal without a gizzard or any appended 
glands; some of anterior septa thickened; testes, one pair in 
x; sperm-ducts open on to exterior on XIII through a moderately 
long atrium, which has much the same structure as in the 
genus Moniligaster; above the apertures of the atria is a 
process of the body-wall (a penis?); ovaries in XI; ripe ova of 
large size, and filled with yolk, occupy five or six segments of 
the body; oviducts open on to Segment XIV; spermatothecre, 
one pair, without diverticula, in VIII. 

The genus contains one species, Alluroides Pordagei, of 
which I shall not attempt a definition. 

1. Gordiodrilus zanzibaricus, n. sp. 

A large number of specimens of this species were collected 
from damp mud at the edge of a pool. They are, when 
preserved, an inch or so in length. Their colour during life 
was red. 

1 "A Contribution to tl1e Anatomy of Sutroa," 'Trans. Roy. Soc. Ed.,' 
vol. xxxvii, p. 195. 

:l "Anatomical Description of Two New Genera of Aquatic Oligoclireta," 
'Trans. Hoy. oc. Ed.,' vol. xxxvi. 
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The setre are strictly paired, and are not in any way orna
mented. The pairs are equidistant, and are all of them 
decidedly ventral in position. The only modification of the 
setre occurred on the 17th and 18th segments. On both of 
these segments only one ventral seta. was present on each 
side; the remaining seta appeared to be the outermost of each 
pair. 

The atrial pores are two pairs, which open on both 17th and 
18th segments. Each pore is situated in a groove with 1·aised 
and somewhat folded margins, which connects the two pores of 
each side. 

The oviducal pores lie a little to the outside of the outermost 
seta of each ventral pair. 

The spermatothecal pores occupy a corresponding position 
between Segments vn/vn1, vn1/1x. 

The clitellum occupies Segments x1v-xv111, and is complete 
except over the area lying between the atrial pores. 

The nephridiopores lie in front of the inner seta of the outer 
pau. 

The alimentary canal shows the structure which is charac
teristic of this genus. 

In Segment IX is the median ventral calciferous gland, which 
to describe would be merely to recapitulate my description of 
other species. From the 9th segment the walls of the resopha
gus are highly vascular; the intestine begins in the 13th 
segment; the intestine is not at first so regularly constricted 
in successive segments as it is posteriorly, and appears to be 
of a rather wider calibre. The ciliation of the resophagus 
commences just in front of the opening of the calciferous 
pouch. 

The first distinct septum separates 1v/v; this septum is thin, 
but the four following are thickened ; the next three septa, 
though thinner than those which precede them, are thicker than 
those which follow. 

As in other species, there are masses of unicellular glands in 
the neighbourhood of the pharynx, which have been termed by 
myself and others "septal glands/' on the view that they 
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correspond to the septal glands · in certain genera of aquatic 
Oligochreta. These glands extend back as far as the 7th 
segment. 

The nephridia are paired structures. The first pair lie in 
the 5th segment; they are not ab ent in any of the genital 
segments; but in the 11th, 12th, and 14th segments the 
nephridia are more or less rudimentary. That they are present 
can be made out without any difficulty, for the large ve icular 
cells which clothe the nephridia from the 9th segment onwards 
can be readily seen. 

The degeneration of the nephridia in these segments must, 
as it appears to me, be correlated with the development of the 
genital ducts, or rather their funnel ; so complete is this 
degeneration in the case of the nephridia of Segment xiv that 
nothing is left but a ma s of ve icular cell to tell of the former 
existence of :t pair of nephridia in this segment. 

As to the reproductive organs, the testes lie in Segments x 
and XI, in which are also to be found the funnels of the sperm
ducts ;. there is nothing unusual in either their structure or 
their position. The same segments, with the addition of the 
12th, contain the sperm-sacs. The sperm-ducts and atria are 
precisely like those of the West African Gordiodrilus 
elegans, and call, therefore, for no particular remark. The 
ovaries are in Segment XIII, and there is nothing remarkable 
about them or their ducts. There are however, and I have 
not yet observed this in the genu , egg-sacs in Segment IV. 

The spermatotheca are in Segments VIII and IX. 

§ Calciferous Glands in the Eudrilidre. 

I have studied with care the calciferous glands in two of the 
species described in the present paper, viz. Eud.,r iloides 
Finni and Stuhlmannia variabilis. These two species 
and another which I have lately de cribed in a paper com
municated to the Zoological Society, and named Eudrilo ides 
durbanensis, show a peculiar form of thee glands which 
present various points of intere t. I find also that Eudri-
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loides brunneus has glands of a similar character, but I 
have not studied them in detail. Michaelsen has not men
tioned the existence of these glands at all in the two genera 
referred to. In fact, he distinctly states them to be absent in 
the following genera :-Eudriloides, Notykus, Stuhl
mannia, M egachreta, and Metad r il us. It is not the case 
that calciferous glands are absent from at any rate two of the 
genera mentioned in the above list. But the glands are so 
little like the usual form of these glands in the Eudrilidre that 
it is not at all surprising that their existence has been over
looked. 

In Eu d ri 1 us and in other genera there are a pair of calciG 
ferous glands in the 13th segment or thereabouts, which recall 
in every particular the calciferous glands of other earth
worms. In addition to these there are in Eudrilus, Polyto
reutus, Heliodrilus, and Hyperiodrilus unpaired median 
pouches which agree with the calcife1·ous glands in structure, 
and are clearly to be referred to the same category. The 
only ways in which these glands differ from calciferous glands 
are-(1) their unpaired character-which I am not able to 
rngard as of importance, and (2) the excessive complication of 
the folded interior of the organ, which is so developed in some 
forms that the lumen becomes partially intra-cellular. Of 
these "Chylus-Taschen/' as Michaelsen terms them, there are 
never more than three. In longitudinal and transverse sec
tions of Stuhlmannia, Segments v1-xn are largely occupied 
by whitish masses on either side of the intestine. These have 
a paired arrangement, there being a pair to each segment. 
The shape of these masses is more or less irregular. They 
are roughly oval with indented margin, as shown in fig. 12; 
they have in certain regions the form of a coiled tube_, the 
individual coils being closely pressed together. The diameter 
of each gland varies at different points. The w bite colour of 
the glands appears to be due to the presence of innumerable 
rounded granules which make up the tissue. 'l1hese granules 
suggest the yolk spherules of ova. Lying among them are a, 
comparatively speaking, limited number of small darkly stain-
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ing bodies which I take to be nuclei. There is, however, no 
trace of cell limitations corresponding to the nuclei. 

0

The 
whole gland is covered with a darkly staining but thin sheath. 
Through the middle of the gland runs a stout blood-vessel, 
which I found to be nearly everywhere filled with coagulated 
blood. Its track through the gland was therefore not difficult 
to follow. The blood-vessel runs through the gland from end 
to end, but gives off very few 0ranches; it is, however, of 
such great width as compared with the gland that any branch
ing seems to be unnecessary for the adequate blood-supply of 
the surrounding tissue. The vessel belonging to each gland 
could be traced in three directions. Anteriorly it leaves the 
gland, and traversing the septum becomes the blood-ves el of 
the corresponding gland of the segment in front. Po teriorly 
the same thing happens. The successive glands of one side of 
the body are therefore, as it were, strung upon a continuous 
lateral vessel. In the middle of each gland a large branch 
arises from this which communicates with the plexus round 
the resophagus. In the case of the last pair of glands, those 
belonging to the 12th segment, I observed two such branches 
communicating with the peri-resophageal blood-plexus of which 
one was distinctly smaller than the other. Nearly the whole 
of the gland is made up of the peculiar tissue described and 
illustrated in figs. 12-15. In places where the gland was 
very slender in dimensions, this tissue has taken on a decided 
resemblance to columnar epithelium, faint lines of demarcation 
between the cells being apparent. Here the appearance pre
sented is that of a tubular gland, but the lumen of the gland 
is filled with blood. Although these structures are soli<l, 
excepting for the blood-vessel which occupies so large a por
tion of their interior, they are not without communication 
with the gut. Transverse sections show the nature of their 
connection with the resophagus better than longitudinal sec
tions. A transverse section is illustrated in .fig. 12. On the 
ventral surface of the resophagus a pair of moderately long 
cellular tubes arise close together from the lining epithelium 
of the alimentary tract. These diverge, and each follows the 
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course of the blood-vessel destined for the supply of the gland. 
It terminates abruptly in the calciferous gland. I am not at 
all certain that these tubes really possess a lumen; it is at 
least very inconspicuous, au'd also the duct is not always so 
long as that represented in the figure quoted. The aperture 
into the gut of a second gland is shown in fig. 11. Here it 
will be seen the duct of the gland is excessively short, and it 
appears to become solid a very short distance from the point 
whence it arises from the gut. 

Concerning the nature of the peculiar tissue which makes up 
the greater part of the calciferous gland it is very difficult to 
speak positively. In several preparations from specimens 
which had been preserved with Perenyi's solution, the layer of 
peritoneum surrounding the resophagus appeared to pass with
out a break into the tissue of the gland. The appearance of 
this tissue is, indeed, more suggestive of peritoneal cells than 
of epithelial cells derived from the intestine. On the other 
band, sections of a worm that had been killed and preserved in 
gradually increasing strengths of alcohol did not show any 
such gradual passage as has been indicated, for in these sections 
the peritoneum clothing the intestine was coloured of a 
greenish tint, and there was a sharp demarcation between this 
tissue and that forming the hulk of the calciferous glands. Not
withstanding this fact, the tissue in question has more likeness 
to peritoneal than to any other tissue in the worm's body. 
The only possible alternative, as it appears to me, is to assume 
that the cells have retained their embryonic state. In the 
embryo (not of this species, which is unknown, but of others) 
the cells of the mesenteron are charged with yolk spherules 
exactly like those in the gland tissue of the calciferous glands 
of the adult Stuhlmannia. The structure of the glands in 
this species is not very widely different from what I have 
described in Notykus(?)durbanensis in a paper recently 
published in the ' Zoological Society's Proceedings' (1892). 
It appeared to me, however, that the lumen of the glands in 
that worm were rather more developed than in Stuhlmannia. 
The lumen was quite obvious, though of little extent. The 
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glands, too, were of a more regular form, and showed no 
modification of the peculiar cells of the gland such as occurs jn 
places in the gland of Stuhlmannia. I have now to record the 
structure of the corresponding glands of Eudriloides Finni. 
In this worm the glands are rather different in the details of 
their histology. There are pairs, but there is not always an 
absolute separation between the glands of adjacent segments. 
In a few cases I have found that there is a communication 
from segment to segment. The tissue composing the glands is 
for the most part exactly as in Stuhlmannia. The glands, 
however, are more irregular in form and the blood-vessel is 
much more coiled ; where it ( the blood-vessel) leaves the gland 
the tissue surrounding it is reduced to a comparatively thin 
layer. As the vessel with the surrounding tissue is much coiled, 
the appearances of a transverse section through a portion of 
the gland are much as is shown in fig. 15. This section pre
sents a most curious resemblance to a section through the 
thyroid gland. It has every appearance of tubes of columnar 
epithelium surrounding a lumen which is filled with a homo
geneous secretion ; this "secretion" is nothing but blood. I 
have, of course, traced the supposed blood-vessels into connec
tion with the vascular system. The modification of the tissue 
of the gland is not gradual; here and there it suddenly passes 
into the tissue illustrated at c in fig. 15. The tissue in ques
tion stains much more darkly than the rest of the gland, the 
granules in the cells which compose it are disposed in a radiate 
fashion, and the cells have acquired a columnar appearance, of 
which indications are observable in Stuhlmannia, as I have 
aheady pointed out . The specialisation of the cells is much 
more marked in the present species. It will be clear, at least 
from the figures which illustrate the foregoing de cription, 
that the glands which I call "calciferous" are not only diffe1·ent 
in the three genera referred to from tho e of other Eudrilids, 
but are also different-very different-from the corresponding 
glands of nearly all other earthworms. The only genus which 
at all approaches these Eudrilidre in the tructure of its calci
ferous glands i my genus Gordiodril us. In all the species 
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of this genus there is a single calciferous gland or rarely a pair of 
these glands in the 9th segment ventral in position. The genus 
Gordiodril us is mainly an African genus; it has been found 
in West Africa, and I describe in the present paper a species 
from Zanzibar. Gordiodrilus hasnomarkedaffinitiesto the 
Eudrilidre, and for the present I place it in that unsatisfactory 
family the Cryptodrilidre. The only point of resemblance to 
the Eudrilidre is in the median and unpaired calciferous gland. 
This gland is a diverticulum of the resophagus, which is sur
rounded by a mass of tissue exactly like that which makes up 
the greater part of the glands in S tuhlmannia and Eudri-
1 o ides. The resophageal di verticulum, however) passes from 
end to end of the gland, and expands at its blind extremity into 
a network of fine tubes having an intra-cellular lumen and 
bearing the strongest possible likeness to nephridial tubes. This 
genus is noteworthy from the present point of view as furnish
ing an intermediate condition between the calciferous glands of 
the more typical earthworms and those of the genera S tuhl
ma nnia, Notykus, and Eudriloides. The lumen con
nected with the oosophagus is reduced in extent and is not 
folded, while at the same time the peritoneal covering is greatly 
increased in importance. The next stage is furnished by 
Notykus. Stuhlmannia seems to me to have a still more 
reduced resophageal diverticulum. Finally, in Eudriloides 
I could not detect any diverticulurn at all. In this species the 
walls of the oosophagus were much folded, so that a short diver
ticulum, if it exists, would be less conspicuous than in Stuhl
man nia. As the extent of the epithelial diverticulum of the 
oosophagus is lessened t~ere is a corresponding increase in the 
amount and also in the specialisation of the peritoneum-like 
tissue which surrounds it. Already in Stuhlmannia there 
is a commencing conversion of some of these cells into a 
definite layer bordering the blood-vessels in certain regions. 
In Eudriloides the amount of this specialised tissue is 
increased and the specialisation has gone further. It appears 
to me that this remarkable change in the histological characters 
of glands, which I cannot but consider to be the homologues 
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of the calciferous glands, must indicate a change in func
tion. 

In the present state of our knowledge, we can do no more 
than guess what this change of function can be. We are 
helped, however, by certain facts in the histology of the glands, 
and by the analogies offered in other animals. The structural 
change undergone by the calciferous glands is a reduction of 
the lumen, and presumably, therefore, a rapidly decreasing 
amount of secretion furnished to the resophagus. I have 
never, it should be mentioned, seen the least trace of any cal
careous particles in the calciferous glands in either Gordio
drilus, Stuhlmannia, Notykus, or Eudriloides. As the 
secreting tissues diminish, the tissues surrounding the glands 
increase in amount and in specialisation. They are supplied 
with blood from a large vessel which is dilated within the 
gland, and by its devious course must prolong the time that 
-the blood is submitted to the action of the surrounding cells. 
The function of these glands must, I believe, have some rela
tion to the blood. I regard them as analogous to the spleen 
of the Vertebrata; and in relation to this matter it may be 
pointed out that it has been stated that the spleen is originally 
formed as a diverticulum of the gut, thus indicating a conver
sion from a gland appended to the alimentary tract, and pro
bably performing the function of a digestive gland to a "gland" 
concerned in some way with the blood. The instances de
scribed in the present pape1· are remarkably analogous. A 
series of glands undoubtedly related to the function of diges
tion are metamorphosed into glands which also appear to have 
some relation to the vascular system. In the family Enchy
trreidre there is something of the same kind. The genera 
Buchholzia and Henlea are furnished with glandular ap
pendages to the resopbagus, which can hardly be different in 
their nature from the calciferou gland of earth wo1·m ; from 
the e glands (in most case ) the rloTSal ve sel ari e . In the 
genus Mesenchytrreus there are no uch glands, but the 
dorsal vessel at it ·origin from the periresophageal plexu ( or 
sinus) contains a cellula1· rod which has been called the" cardiac 
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body." I agree with Michaelsen in considering this structure as 
the reduced equivalent of the resophageal diverticulum, which, 
if it has any function at all, must perform some office in relation 
to the blood. In this connection, also, I may refer to my own 
description of an analogous organ in the fresh-water Oligo
chrete Phreodrilus. In that worm there are a pair of 
perienteric blood-vessels of la1·ger size than the rest which 
contain in their interior masses of cells. These, too, may be 
the last stage in the conversion of an alimentary gland into a 
"blood gland." Of a different nature are probably the vas
cular tufts which arise from the dorsal vessel in many Lum
bri cu lid re; though here, too, the error of Grube in terming 
these vascular creca diverticula of the intestine is not unsug
gestive. Finally there are the "blood glands" of Peri
ch reta, which I have described in a recent volume of this 
Journal. These are hardly referable to resophageal diver
ticula which have lost their connection with the gut. Their 
existence is interesting as showing the possibility that in the 
Annelids we have a group of glands very suggestive of the 
spleen, supra-renal bodies, and perhaps some other of the 
"ductless glands" of the Vertebrata which are not all trace
able to a common origin. Mr. Weldon has shown how the 
supra-renal body derived from the renal epithelium has lost its 
renal function and become converted to the interests of the 
vascular system. His description and figures of blood-clots 
lying in the lumen of the tubes is of particular interest to me 
in connection with the structures illustrated in fig. 15 of the 
present paper; but in making this comparison, it would be 
necessary to assume that the cells which I have regarded as 
peritoneal were in reality metamorphosed epithelium of the 
calciferous glands. 

The only other Eudrilid in which calciferous glands, after 
the pattern of those described in the present paper in Stu h 1-
m an n i a and Eudriloides, seems to be Megachreta tenuis. 
Michaelsen writes as follows about the matter:-" In den 
folgenden Segmenten erkennt man je ein Paar eigenartiger, 
Fettkorper-ahnliche Organe, die zu Seiten des Darmes liegen. 
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Die Zellen, aus denen diese Korper hestehen, sind grab granulirt 
und erbalten durcb Einlagerung zahlreicher, chwarzer Korner 
ein Chloragogenzellen-artiger Ausseben. Ein stark.es Blut
gefass geht mitten hindurch. Ich glaube erkannt zu haben, 
dass diese Korper mit den Segmentalorganen zusammenhan
gen, deren in je einem Segment ein Paar vorhanden ist. Es 
musste unentschieden bleiden, ob sie durch die ganze Lan ge 
des Korpers oder nur am Vorderkorper ausgebildet sind. 
Soweit ich das Tier untersuchte, bis zum 20. Segment, sind 
sie vorhanden." It seems to be possible that the structures 
which Michaelsen here describes (without any figures) are the 
same as the organs regarded by myself as the metamorpho ed 
equivalents of the calciferous glands of other Eudrilids. The 
account of the minute anatomy which Michaelsen gives, 
though not very full, agrees so far as it goes with the organs 
in question. They have a kind of resemblance to a fat body, 
and the cells of which they are composed are distinctly "grab 
granulirt," but they do not, so far as my own observations go, 
contain any black pigment. Another difficulty, and the most 
serious one in the way of comparing the glands of M egachreta 
with those of S tu h 1 man n i a, &c., is the fact that in the former 
genus they extend back as far as the 20th segment. This is 
too far, one would be inclined to suppose, for glands to extend 
which are homologous with calciferous glands, connected as 
they are in all earthworms with the resophagus. The clo e 
proximity of the nephridia to the glands might easily give the 
impression that the two series of 01·gans were connected. The 
fact that they are traversed by a strong blood-vessel is another 
point of resemblance to the calciferous gland of Stuhl
mann ia, &c. 

§ Note on the Substitution of Organs as Illustrated 
by the Spermatothecre in the Eudrilidre. 

I do not think that attention has been directed to the ex
cellent in tance which the spermatothecre of the Eudrilidre 
afford of the substitution of one organ for another (physio-
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logically identical, but morphologicallly different). The princi
pal feature of interest in the anatomy of the Eudrilidre is the 
presence of crelomic sacs which do duty as spermatothecre. I 
have called these sacs consistently "spermatothecal sacs" to 
mark their difference in structure from, but their similarity in 
function to, the spermatothecre of other Oligocbreta. Michael
sen, it is true, has denied to the spermatothecal sac of the 
Eudrilidre the function of storing sperm. They have, however, 
been proved to contain sperm in Nemertodrilus, Eudrilus, 
and Polytoreutus. That these sacs are not homologous 
with the spermatothecre of other Oligochreta is shown by their 
development. I have pointed out that in Li by od ril us the 
sac is formed at the expense of the septa, and Rosa has 
arrived at the same conclusion by a consideration of the 
histological structure of the sac in Par ad r i 1 us. There is, how
ever, at least one genus in which the spermatotheca appears 
to be of the type general in the Oligochreta. In Heliodril us 
there is a single long and narrow sac which opens externally 
on to the 11th segment, and reaches back to the 13th. At 
the extreme end the spermatotheca is enclosed by a crelomic 
sac continuous with the ovarian sac, &c. I have no facts 
of development to offer in support of my belief that the 
spermatotheca in this Annelid is comparable in origin to that 
of other earthworms; I rely upon its structure and relations. 
The sac in question is lined by a columnar epithelium, quite 
different in appearance from the cells which line the sac 
in which it lies, but quite like the cells which are found in the 
spermatothecre of other worms, in which these organs are 
epidermic invaginations. This is, I hope, plainly shown in 
the figures illustrating my account of the anatomy of Helio
dril us. The next stage is seen in Hyperiodrilus. Here 
we have the true spermatotheca reduced to very small dimen
sions, and the sac involving it is greatly increased in size. In 
Par adril us it is possible, whether it actually occurs or not, 
for sperm to reach the interior of the large crelomic sac; for 
this sac communicates directly with the exterior by a short 
tube which seems to be an inva~ination of the epidermisi and 



264 FRANK E. BEDDARD. 

appears to be the equivalent of a part of the spermatotheca of 
Hyperiodrilus. The genus Eudriloides which I have 
dealt with in the present paper supplies the next stage. Here 
we have a cup-shaped layer of cells which, though they have 
lost their connection with the epidermis, are very possibly to 
be regarded as a derivative of it. They do not, however, line 
the crelomic pouch, but have been, as it were, thrust aside by 
the growth of the cells lining the sac, which cells have forced 
their way to the exterior. Here, therefore, the original 
spermatotheca is entirely relieved of all share in the organ 
devoted to the storage of the sperm. Finally, Libyodrilus 
and perhaps Polytoreutus have no trace left of the original 
epidermic in vagination except possibly at the very pore. I 
have shown in Li by o d ri 1 us that the sac which is formed out 
of the tissues of the septa, burrows its way into the thickness 
of the body-walls; it is quite likely that it actually reaches 
and perforates the epidermis by its own unaided efforts. The 
spermatotheca, therefore, of Heliodrilus gradually yields up 
its place to the sac developed out of the mesoblastic tissues, 
which grow as it diminishes, and finally entirely replace it. 
This instance is quite analogous, for example, to the replace
ment of the notochord by the vertebral column. 

§ Classification of the E·udrilidre. 
This family comprises now so large a number of forms that 

it may be desirable to subdivide it. A subdivision has been 
attempted by Michaelsen (loc. cit.); but it seems to me that a 
further acquaintance with the structure of the various genera 
of the family does not tend to confirm the justice of dividing the 
family, as Michaelsen does, into two sub-families, Eudrilini and 
Teleudrilini. The diagnosis which Michaelsen gives of the 
Teleud rilini is as follows : 

"Die Teleudrilinen sind meganephridische, mit 4 Borsten
paar-Reihen ausgestattete Terricolen, die eine einzige ventral
mediane mannliche Ge chlecbt offuung auf oder am 17 
Segment und eine einzige ventral-mediane Samentaschenoff
nung hinter der Intersegmentalfurche 10/11 be itzen.n 
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The two sub-families are, in fact, distinguished by the 
median or paired character of the generative apertures alone. 
In the absence of any other characters it appears to me that 
the paired or unpaired character of the apertures in question is 
by no means a difference of first-rate importance. Even if we 
follow Michaelsen in separating as a distinct genus the Cryp
todrilid Fletcherodrilus on account of its median series of 
spermatothecre, no one would in all probability consider that 
genus to be worthy of being placed in a separate sub-family, 
nor, indeed, does Michaelsen propose anything of the kind. 
The median spermatotheca of Su tr o a does not disguise its 
likeness to other Lumbriculidre. And in general there are so 
many instances in the group of the Oligochreta of structures 
which are paired in one genus and unpaired in another, that a 
division so pronounced as that which Michaelsen proposes does 
not commend itself to me. 

There are two characters which seem to me to afford a more 
reliable means of subdividing this family into two sub-families, 
should such a step be regarded as necessary; as they both 
relate to structures which are highly characteristic of the 
genera in which they occur, more weight is to be attached to 
them. The genus Eudrilus, when it was the only Eudrilid 
known, was shown by myself to differ from all other earth
worms by the possession of ventral median unpaired pouches, 
which Michaelsen termed "Chylustaschen.'' The fact that 
these structures are unpaired is not alone a fact that is greatly to 
be valued, though it may be pointed out that Gordiodrilus is 
at present the only other genus (not a Eudrilid) in which these 
so generally present, and with these exceptions paired, struc
tures are to be found. The most remarkable fact about these 
unpaired pouches is that they coexist with one pair of paired 
pouches not lying in the same segment as any one of them; this 
is more remarkable than if all the calciferous glands were paired 
or unpaired, as the case might be. Another ( at that time quite 
unique) character of Eudrilus is the existence in the epi
dermis, or rather just below it, of numerous integumental bodies, 
which Dr. Horst and I myself have compared to the Pacinian 
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bodies of the Vertebrata; their appearanee, at least, is very like 
that of the structures mentioned. These same characters are 
found in a few other genera of Eudrilidre ; they occur in Te 1 e u
d ril us, in Hyperiodrilus, and Heliodrilus (which two 
latter Michaelsen unites into a single genus), and finally in 
Polytoreutus. I am in a position to state that the integu
mental sense-organs-· if I am justified in applying the term 
"sense-organs" to them-are absent in the following genera:
E ud riloide s, He I io d ri 1 us, Pare udril us, Nemer todril us, 
and Stuhlmannia. In none of these genera are there cal
ciferous glands at all like those of the genera mentioned in 
the first list. Libyod r ilus, Pareudrilus., Alvania, and 
Nemertodrilus have no calciferous glands at all-not a trace 
of them. In the remaining forms the calciferous glands have 
undergone the peculiar modification that has been described on 
a previous page. I think that these two characters serve to 
distinguish two groups o~ Eudrilidre better than the paired 
or unpaired generative apertures. I would fur thermore remark 
that the condition of the glands, which I believe to be the 
representatives of the calciferous glands of other Eudrilidre
in the genus Eudriloides, for example-is not in accord 
with the low position among the "Teleudrilini" to which 
Michaelsen assigns it. 

These genera are the only ones in which both the points 
used for the subdivision of the family are known; in some 
others the presence or absence of calciferous glands has been 
noted. Thus both Michaelsen and Rosa have shown the ex
istence of a single pair of calciferous glands in the 12th seg
ment in the genus Paradrilus. Preussia is said to have a 
pair of these glands in the 12th segment; but Michaelsen is 
doubtful about their nature, and has stated that they contained 
no calcareous particles. Plat y drilus, Megach re ta, and 
Metadrilus have, according to Michaelsen, no calciferous 
glands, and the remaining genera are not described in this 
respect. It will be noticed that in th two groups into which 
I have provi ionally divided the family there is yet another 
character which divided them, and which may possibly be of 
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value. In EudriJus and the genera which are placed with it, 
the sperm-ducts are dilated into a round or oval sac before 
they open into the funnel. Michaelsen terms these dilatations 
"Eiweisskapseln." These oval dilatations are absent in all the 
genera which I have placed in the second group. Paradrilus 
has them, and, as it also has at least one pair of calciferous 
glands, may perhaps be referred to the first group. Such 
dilatations appear to be absent in the genera Platydrilus, 
Megachreta, Metadrilus, and Notykus. These genera 
have, as has already been pointed out, no calciferous glands; it 
remains to be shown whether the integumental sense bodies are 
absent. Provisionally, therefore, I group the Eudrilidre 1 into-

Sub-family 1. Eudrilinre.-Calciferous glands present. 
Integumental sense organs generally 
present. Funnels of sperm-ducts di
lated proximally. 

Sub-family 2. Pareudrilinre.-Calciferous glands ab
sent or greatly modified. No integu
mental sense-organs. 2 No dilatation of 
sperm-ducts. 

1 It is very possible that the structure of the nephridia will prove to 
separate these two groups. I have to some extent dealt above with the 
excretory organs of a few types belonging to the sub-family Pareudrilinre; 
in these there is either a well-developed integumental plexus of tubules or 
tra.ces of such. On the other hand, nothing of this kind occurs in any of 
the Eudrilinre. 

2 Except in Eudriloides (occasionally). 
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EXPLANATION OF PLATES 16 & 17, 

Illustrating Mr. Frank E. Beddard's paper, "A Contribution 
to our Knowledge of the Oligochreta of Tropical Eastern 
Africa." 

FIG. 1.-Transverse section through atrium of Eudriloides Cotterilli. 
v. d. Vas deferens, alongside of which runs a blood-vessel. 

Frn. 2.-Transverse section through atrium of Eudriloides brunneus, 
just at the point where the two atria join. v. d. Vas deferens. gl. Glan
dular cells containing abundant secretion. 

FIG. 3.-Transverse section through atrium of Polytoreutus violaceus. 
bt. Blood-vessel. m. Special thickenings of muscular coat. 

Frn. 4.-Alluroides Pordagei; lateral view of anterior segments. sp. 
Spermatothecal pore. cS. Penis. ~ . Oviducal pore. The clitellum is in-
dicated by the absence of furrows dividing its segments. 

Frn. 5.-All uroides Pordagei; longitudinal section through atrium 
and adjacent structures. The segments are numbered. Ct. Anterior, Ct'. 
Posterior end of clitellum. C· Male pore. p. Penis. a. Ovary . .tf..t. Atrium. 
ad. Oviduct. av. A ripe ovum. 

Frn. 6.-Polytoreutus Finni. Spermatothecal sacs and atria. s. Sper
matothecal sacs. ~ . Oviducal pores. cS. Terminal muscular sac in which 
atria (..d.t.) open. sp. Terminal sac through which spermatothecal sacs open. 

FIG. 7.-Polytoreutus violaccus. Spermatothecal sacs and atria. 
Lettering as in Fig. 6. 

Frn. 8.-Polytoreutus ~ilindinensis. Spermatothecal sacs and atria. 
v. d. Sperm-duct. v. d.f. Its fuunel, opening into interior of s. s., sperm-sac. 

Frn. 9.-Reproductive organs of Pareudrilus stagnalis, displayed by 
dissection and in situ. ces. CEsophagus. E. s. Sac containing ovary, and 
connected with spermatothecal sac. Sp. Orifice of latter on to exterior. 
Ro. Egg-sac. ~. Oviducal pore. C · Terminal sac of At., atrium. p. s. 
Sac containing penial setre. 

Frn. 10.-Genital segments of Eudriloides brunneus, from beneath. 
~ . Spermatotltecal pore. cS. Male pore. Ct., Ct'. Anterior and posterior 

boundaries of clitellum. 

Frn. 11.-Longitudinal section through a few segments of Stuhlmannia 
variabilis in msophageal region. CEs. CEsophagus. Ca. Calciferous glands. 
D. v. Dorsal vessel. S. Septum. Ep. Epidermis. m. Muscular layers of 
body-wall. 
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Fm. 12.-Transverse section through cesophagus and one of calciferous 
glands of the same. ms. CEsophagus. d. Duct of gland opening into it. 
a. Extremity of gland where nuclei are arranged in irregular portions on each 
side of a blood-vessel. 

Fm. 13.-A portion of a calciferous gland of same, more highly magnified 
to show the nuclei (n.), the boundaries of the cells (l.), and the secreted 
granules (s.). 

Fm. 14.-Extremity of calciferous gland, lettered a in Fig. 12. 

Fm. 15.-Section through a calciferous gland of Eu dr iloid es Cott er ii l i. 
c. Modified cells of gland closely investing the blood-vessels. 

Fm. 16.-Section through end of spermatothecal sac of Eudriloides 
Cotterilli. Ep. Epidermis. Pl. Plug of cells occluding lumen of sac . 
m. Mesoblastic cells lining it. E. Layer of epiblastic cells, apparently in
vaginated to form wall of sac. 

Fm. 17.-Genital segments of Polytoreutus Finni. ~. Spermatothecal 
pore. c!;. Male pore. 

l!'m.18.-Terminal male apparatus of Eudriloides Cotterilli. At. Atria. 
c!;. Male pore. s. Penial seta. a-e. Muscles referred to in text. 

Fm. 19.-Spermatothecal sac of the same. gl. Its glandular appendices. 

Fm. 20.-End of penial seta of the same. 

Fm. 21.-Terminal male apparatus of Eudriloides brunneus. v. d. 
Sperm-duct. Other letters as in Fig. 18. 

Fm. 22.-Spermatothecal sac of the same. .?:. End of sac lying in front 
of external pore. gl. Glandular appendices. 

Fm. 23.-Transverse section through part of spermatothecal sac, lettered 
x in last figure. 
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