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CON'PENTS. 
mine Earthworms from Eastern Tropical Africa in the Collection of 

&the British Museum, 11. 336. 
(?) On the Spermatophores of I'olytoreutu:, p. 340. 
(3) On the Spermato hores of St'tuhlrrucnazrc, p. 344. 
(4) On the Ovaries, f;viducts, and Bperin-ducts of Stulilmnania, p. 351. 
(5 )  Coutribiitions to our Knowledge of the Genus Gordiodrilw, p. 358. 

(1) 011 some Ea:nrthworrris .from Eastern l'rapical Africa in 
t h  Co&xtion of tk British itheurn. 

Mi,. F. Jeffrey Bell has been so good as to forward to me for 
identification a number of earthworms which were collected by 
Mr. L. 8. Hinde, C.M.Z.S., at Titui, ia elevated country some 3000 
or 4000feet in altitude. The specimens were sent to Prof. Lankester 
at the Museum, and are of two, possibly three, species. The larger 
individuals, of which there are three specimens with the head end 
perfect, beloug to the genus Polytoreutus, a genus that is, so far as 
we know at present, peculiar to East and Central Africa; the small 
worms are referable to the genus Benhnmia. 

Of the larger specimens two at least belong to an undescribed 
species of Polytoreutus ; while the third, lipon which I shall offer 
some necessarily brief observations, seems to me not to belong to 
that species, but to some other which may or may not be new. I 
shall call the new Polytoreutzcs. 

POLYTORNTJTU~~ HINDEI, n. sp. 
The larger of the two specimens, the only one which is absolutely 

complete, is also fortunately fully mature, with the clitellum 
developed-so far as I can judge-to its full extent. It measures 
130 mm. in length and is a fairly stout worm, having a diameter 
of 5 mm. The external characteristics of this species enable it to 
be distinguished from any other species; it seems to benr the 
closest likeness to Polytoreutus$nni, to which species its internal 
anatomy also affines it ; but there is no possibility, I belie\:e, of 
confounding the two species. The present form is, as has been 
said, a fairly large and stout worm. YoZytoreutusjhni is strikingly 
characterized by its length and slenderness. Nevertheless the 
appearance of the area which surrounds the generative pores has a 
certain likeness in the two species, both of which differ in this 
respect from other species of Polytoreutus. As will be seen from the 
accompanying drawing (text-fig. 83, p. 337), the ventral B W ~  of the 
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seventeenth and eighteenth segments is occupied by an exceedingly 
prominent sucker-like structure ; this does not stray beyond the 
limits of the two segments mentioned. Its outline is that of a 
rounded square, and the walls which surround the central depres- 
sion are well marked. I n  Polytoreutus jilini each pore, hoth the male 
and the female, has a similar wall surrounding it. In the present 
species the two seem to have as it were fused together-a state of 
affairs which is not in the least due to a greater contraction of the 
worm, since the clitellar region was not at  all contracted. The 
actual orifices within this area I could not detect, and did not wish 
to injure the specimen by an exploration. I imagine, however, 

Text-fig. 83. 

Clitellar region of PoPolytoretdt~s hindei. x 4. 

that the male pore is on segment xvii., a v.ery general position, 
and that the pore of the spermathecal sac is either on xviii. or 
'ust on the verge of xix., i. c. that it is placed intersegmentally 
ktween segments xviii./xix., also a very general position. This 
sucker is exceedingly conspicuous, and can be readily seen to bulge 
ventrally on a lateral view of the worm. It is important to notice 
that it appears to be fully matured before the clitellum. For in 
the second specimen, which is only a little more than half the size 
of that which I have made the type of the new species, there is 
no trace of a clitellum, but the generative area is quite as well 
developed. The clitellum of Polytoreutus kinhi occupies seg- 
nicnts xiii.-xviii. and is developed all round the body. 

Behind the clitellum the next four segments, i. e. xix.-xxii., show 
a ventral thickening such as occurs in Po2ytorsutu.g yrgorianwr and 
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P. Kilindimisis ’. The appearauce iR very characteristic of those 
species, and, appnrectly, of those only. The grooves between the 
several segments are perfectly distinct. The appearance of this 
‘‘ Pubertiitspolster ” is indistinct in the figure (text-fig. $3). 1 
could not And a similar structure in  Polytoreutue $mi,  betweeii 
which and P. 7lilinintlinenais the present species seems to stand. 

The settr have the usual arrangement which characterizes the 
genus, i. e. the t\yo set% of the ventral couples stand apart, while 
those of the lateral couples are closely paired. 

As is the case with some but not all of the spcirs of this genus, 
the proetomiurn does not in the least impinge upon the buccal seg- 
ment, but is sharply marked off from it by a transverse groove ; 
the prostomium is in fact what Michaelsen has called “ prolobisch.” 
There are of course no dorm1 pores. The ntphridiopores are in 
front of the lateral couples of setse. 

Such are the principal external characters of the present species, 
which are, 1 think, sufficient of themselves to establish its dis- 
tinctness. I n  internal characters the members of this genus 
mainly differ in the form of the spermnthecal sacs and of the 
spermiducal glands. The other viscera me not so variable, unless, 
indeed, the form of the sperm-sacs in different species is really 
distinctive of them and not merely due to  varying stages of de- 
velopment. I am disposed *to think, from my observations upon 
the present species, that the sperm-nacs do offer characters of some 
use in discriminating the species of Polytoreutwr from each other. 

I n  describing PdytoreutitsJinni I drew attention to the extra- 
ordinary slenderness of the sperm-sacs, which extend like white 
threads, hardly, if at all, thicker than the sperm-ducts, for some 
distance bnckuards. Michselseu has by a query suggested that 
this appearance may be due to immaturity-and a reasonable 
enough suggestion. And yet I am not altogether disposed to 
agree with him, since in Polytoreutus hindei I find precisely the 
sawe state of affairs. The two eperni-saa are slender threads 
which reach back to about the level of the conimencement of the 
spermiducal glands and are swollen here and there like a ganglio- 
nated nerve-cord. Now tlie present specimen is fully mature, as 
wa8 that of Polyforezttus Jinni, upon which I founded that species. 
The probabilities appear to me to be in favour of considering the 
condition of the spermsacs as characteristic of the species and not 
to be due to immaturity. However, the question cannot be settled 
definitely at present The sperm-duct is very noticeable in the 
dissection 011 account of this thickness, which is fully that of the 
duct leading from the spermathecal sac to the egg-sac. It has a 
nwollen sac at its beginning, as in t.he other species of the genus. 

The two sperniiducnl ghnds are white thick tubes of some length; 
they have not the extraordinary thinness and length that character- 
izes those organs in Polytoreutus f inni .  Each gland was somewhat 
hent like an elbow, a feature often shown by these glands in 

1 See Beddard, P.Z. 8.1901, rol. i. text-fig. 50, .la, and text-fig. 51, 190. 
1 “ A  Contribution to our Knowledge of the O?igochata of Tropical hastern 

Africa,” Quart. Journ. Micr. Sci. xxrvi. p. 241. 
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Polytoreutus. The two glands open on to the exterior by a mediau 
bursa copulatrix of circular outline, which of course underlies the 
nerve-cord and the end of the spermathecal sac. 

A more careful examination of the spermiducal glands show8 
that they can, like those of Polyioi*eutvs gregoi~ianus for example, 
be divided quite plainly into two regions. The ‘(elbow,” already 
mentioned, marks the boundary-line between these two regions. 
The proximal part of the gland, i. e. that which i R  nearest to the 
orifice into the bursa copulatrix, is perhaps one half OF the length 
of the rest. It is oval in form and gradually tapers to a slender 
tube, which opens into the bursa copulatrix. At the very extremity 
of the latter, just before its orifice into the bursa, opens the sperni- 
duct, which is heie as elsewhere coyered with a thick layer of 
muscular fibres which dilate the duct to twice the diameter it would 
have were there no muscular coat, and, of course, thus accounts for 
its prominence in dissections. The distal part of the spermiducal 
gland has not the lateral diverticula that occur in Polytoreutue 
mrulezcs, according tu Michaelsen’s figures and descriptions ; but 
it presents some hint of this in a series of irregularly disposed 
bulgings of the wall of the tube. The bursa copuletrix appears to 
have a circular contour; but when the upper part into which the 
spermiducal glands open is pushed aside it is seen to communicate 
with the exterior by a curved peduncle, so that on a lateral view it 
appears a1 m out pear-sh aped. 

The apermnthecal sac is like that of several species, including 
P. lcilindinensis and P.Jinni, in that it hrts but two diverticula. 
The median part of the sac is very wide anteriorly and gradually 
shrinks in diameter until-where it traverses the bursa copulati~x- 
it is of quite small diameter ; from the anterior end two relatively 
huge lateral sacs are given off, one on each side. These reach back 
to nearly the point of external opening of the sac. From the 
undertide of each of these, quite hidden until the diverticulum is 
lifted up, arises the tube couimunicating with the egg-sac and the 
oviduct, the arrangement of which parts is as in  other species of 
the genus, there being also a representative of what Michaelsen 
has termed the ‘( Samenkiimmerchen ” in Polytoreutus mruleus, 6c. 

This seminal chamber is a very extraordinary formation. In the 
specimen which I examined there was but one instead of the four 
figured in Polytoreutus m l e u e b y  Michaelsen. The single chamber 
was choked by a mass of ripe spermatozoa (as I interpret the 
structure in accord with Michaelsen), the tails of which depended 
into the lumen of the oviduct, while their heads were apparently 
fixed in the epithelium of the chamber : this recalls the case of 
the spermathecal diverticula of many Megascolicidaa, where, as I 
first showed ’, the spermatozoa are confined to the diverticula and 
are there attached to certain glandular cells. 

1 6‘ Beeschreibnng der von Eerm Dr. Pram Stublmann im Mundiingsgebiet 
des Sambesi gewmmeltnn Terricolen,” JB. Harub. wiw. Anst. vii. pl. i. fig. 10, 

f “On the Specific Uharaokrs, &o. of certain New Zealand Earthworms, ’I 

P. Z. S. 1886, p. 830. 

p. 24. 
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The median part of the spermathecal sac is traversed by two lon- 
gitudinal blood-vessels, of which one is the ventral blood-vessel and 
the other a special branch for this part of the body; the two give 
off branches laterally and have the relations of an artery and R 
vein. 

The interior of the spermathecal e w  was filled with a white mass 
friable, and when broken up of B %urdy ” appearance. This when 
examined microscopicdlg was seen to consist of a granular substance 
in which I could detect no structure and of multitudinous spermato- 
phores (described below, p. 341). 

The immature PoZyto~eutus, to which I have referred, is probably 
not an example of P. h ide i .  But I am unable to fix its specific 
identity further. I should have hardly thought it worth whileto give 
any account of this worm were it not for the fact that a study of 
i t  enables me to point out that the female generative apparatus is 
not always developed before the male as 1 found to be the case in 
P .  ldindinensis ’. I n  the present specimen the male pore was 
conspicuous and upon the middle of segment xvii. One of the 
ventral pair of seta has disappeared-natiirallp the innermost one 
on either side. On the boundary-line between segments xviii. and 
xix. was the smaller aperture of the spermathecal eac. The ventral 
pair of setae were not modified in the neighbourhood of this pore. 
Internally I could find no trace of the spermathecal sacs. On the 
other hand, the sperm-sacs were fairly developed and were divisible, 
as is often the case in this gems, into a thin proximal region and 
a stout distal region. .They originated in segment xii., and the thin 
part of the sacs did not widen out until the fourteenth segmeut. 
At the distal end the two sacs were fused together as iu P. gregoi- 
ianusa. The term;nal apparatus of the male ducts was only 
represented by a bursa with musciilar walls, and of a long and thin 
form, not a spherical pouch as in Polytoreutus generally. It 
suggested in fact the disconnected bursa of Stuhlmnnnia. If the 
shape waa a transitory embryonic feature, it is of interest ; but 
such a bursa may of course characterize the species. 

( 2 )  On the Spermatophores of Polytoreutus. 
The spermatophores of this genus, the only genus of exotic 

earthworms save Almn known to possess these structures, were 
discovered by myself in P. mnyilensie and later in P. uwlnceus ‘. 

In  the present species they appear to  have a very different general 
appearance from those of the former species mentioned, but they 

I I‘ A Contribution to our Knowledge of the Oligochieta of Tropical Easterii 
Africa,” Quart. Journ. Micr. Sci. (n.6.) xxxvi. p. 240. 

2 P. 8. S. 1901, vol. i. p. 193. 
3 See Beddard, “On the Clitellum and Spermatophores of an Annelid of the 

Genus Aha,” P. Z .  S. 1901, vol. i.  p. 215. 
Two new Genera and nome new Species of Earthworms,” Quart. Journ. 

Micr. Sci. (XIS.) xxxiv. p. 2%. 
5 ;‘A Contribution to our Knowledge of the Oligochata of ‘l‘ropical Eastern 

Africa,” ib. xxxvi. p. 234. 
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reseinble thobe of 1’. vio7r(~eus. The accoulpaiiyiug drawiug- 
(text-fig. 84) show their considerable variety of form, which is 
very striking when a portion ol the contents of the spermathecal 
Yac is teased out in glycerine. ClaparPde ’, as is well known, at 
tird mistook the spermatophores of Y‘t&fe~~ for a parasitic 
organism which he terruttd Pctcli!ykr~noii, a mistake which was 
later rectified by liitnaelf and by Thiy Lankester ’. Had Clapari.de 
iiinde his discovery upon the present rpecics, the mistake would 
have been equally nntnral. For these remarkable spermatophores, 
wheii  of large sixe, aiv iiirirrinbly t\vistOd and coiled, precisely like 

‘J’ext-fig. 84. 

i t  Iiuiich of parmitic Bematoids, which animals do occur iu lliu 
tissues of earthworms. The vermiforiii appearance of the sperma- 
tophores is shown in the drawing (text-fig. 84). There are, hoa- 
ever, innny of the spermntophores which are much smaller, and 1 
have selected a series t o  illustrate the main varieties which I have 
observed. The small spermatophores may subsequently grow, 
though I have noticed no signs of immaturity about them or 
evidence of any kind that they do grow while within the sperma- 
thecal sac. 

The complicated coils into which some of the spermatophores 
have thrown themselves seem to me to indicate the strong possi- 
bility that they are motile. There ie no doubt whatever that the 

1 “Ihudes Anatomiquee Bur les AunBlides, TurbehriBs, 0 dines et GrBga- 
nues obserrb dans lea HBbrides,” MBm. SOC. Phys. et Hist. gat. Gtenbve, xvi. 

u the Btructure and On ‘n of the Spermtatophoies or i4penn-ropee of 
Fz&f“x,’’ Quart. Journ. Micr. &. xi. p. M Y .  For a fuller account of the 
literaturc of the spermatophorea in the Tubificidm, we Vejdoveky’s ‘ Syrrtein 
11. Morph. d. Oligochmtan,’ Prag, 1881, p. 151. 

lTl16 g. 88. 

PROC. Zoor,. Socr.--2901, Vor,. T. No. XX111. 23 
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spermatophores of Y’ubifeLv aud some of its allies are motile. Mauy 
observers have noted this fact. Thus one of the first, if not the 
first, to note the point, Jules d’LJdekem l, remarked that ‘‘ ils font 
quelquefoiR plusieurs circouvolutions.” Before him Budge had 
described these structures in Tubifex or in Linenodrib;  and though 
stating that they bear “ cilia ” (which are of course the ends of the 
individual spermatozoa) did not comrneiit upon their motility as n 
whole. Gegenbaur in his ‘Griiudziige’ records the movement of 
these spermatophores. ClaparBde ‘ observed that ‘‘ ils agitent leurs 
cils longs B la maniire des Dicyema, mais ne changent que peu de 
place. Leur pouroir de locomotion parait asgez limit&” On t h e  
other hand, iu Peamino yctes  vrnhel l i fw (or P. barbatue as it appar- 
entlg should be properly called) Lsankester noted a movement ot 
great rapidity M bicli resulted i n  the description of “ a figure of’ 
4ght  passing and repassing on the saine track.” The ellorinow 
cluitntity of the sprmatophores I\ ithin the spermuthecal R:LC is vrlg 
noteworthy and a difficult fact to understaud. It must be borne iik 
mind, however, that Polytoreutue produces a considerable qusutity 
of eggs, while the Tubificida, in whose aperwnthecse there is but 
rooiii for a fe\v spermatopliores, have large-yolked and few eggs. 

Text-fig. 85. 

Spriuatol~hores of PoJytwcrctrcs oqiknuis, greutly mnguilied. 
A, fully inntore spermotophore; 13, ail empty cnsc. 

My oi*igind drawings of the spermatophores of Puolyturwliu 
~ntc,r/iltmsi;u do not do entire justice to their remarkable forin in that 
species, though the sketch given is quite an accurate representation 
OF a spermatophere. I therefsre exhibit some sketches (teut- 
fig. 85) which will enable the spermatophores of the two species 

‘I Histoire naturelle du Tnbifex des Ruiuswux,’’ MBm. cow. et MBm. des Snv. 

* “ Ueber die Geechlechtsorgane von Zcicbifex r i v s b  ,on,” Arch. t Naturg. xvi, 

I Lac. cil .  LOC. ci/. 

Btrang. h a d .  Eelg. xxvi. p. 26. 

1850, p. 7. 
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to be oouqx~reil together. Up to the present these and P. uiok(w3t~s 
are the only throe species of the genw in which the have been 
discovered. I have re-esaniined 1'. yr-egorinrstur a i d  P. $,& in 
the hope of tinding spermatophores, but quite in vain. The 
matter \voulJ be! of obvious interest, since it is clear froin the 
drawings exliibited tliat the two species with which I am con- 
cerned in the preseqt conimunication can be amply discriminated 
by their spermatophores alone. l n  I-'. wzyilensis they are all of 
the s:ime form itlid vary only in their length, iihich is in some 
oases (set! text-fig. 85, p. 342) considerably in excess of the length 
which I origina.lly figured. The spermatoptlore is extremely thin 
in proportion to its length, and is expanded illvariably at one end 
into a spoon-shaped head. I t  dies away at the other elid to tl 
tiur poiut. The body thrdughout is closely beset with a fine 
covering of 8periniitozoa, itlld 1 cannot but doubt that these 
.iperniatophoreh also are mobile during life. But, theg were not 
t wisterl into the tight coils so characteristic of those of P. kiiadei. 
The relative sizes and the differences in structure an be gathered 
from the sketches (text-figs. 84 & 85). 

In originally describing these spermatophores 1 coiuiiiented upon 
their likeness to immatiire spermatophoresin Tubifex, and thought 
that they might be in a state of immaturity. However, the occur- 
rence of abundant spermatophores of precisely the same form in a 
second individual of the same species which I record here seems to 
me ;to do away with that possibility. Furthermore, there were no 
intermediate stages which would suggest a development of the 
theoretically immature spermatophores of P. mngilensis into fully 
formed ones like those of P. hindei and P. wiokzceua. All the 
spermatophores-a very large number aid,  as I have already stated, 
from two individuals-were at precisely the same stage, which 
must be therefore, I should imagine, their definitive stage. 
Among the fully-formed spermatophores were a number (text- 
fig. 85, B) which had lost their contents, and were simply empty 
sacs, more or less hyaline in character, and preserving the exact 
form of the uninjured spermatophore. This material \vm not 
siiggeetive of the granular matter figured by Vejdovsky in the 
immature spermatophore of Y'tcbvex, which he ascertained to 
proceed from the secretion of the cement-gland or at least from 
the atrium of that worm. It appears to me, in fact, that the 
spermatophores of Pdytorezctua inagileneis are really constructed 
on the same plan. those of the two other species of the genus 
in which they occur, but that the actual case of the,spermatophore 
is much more slender and thus the spermatozoa project much 
further out. The result is an entirely dserent aspect, which is 
well shown in the drawings exhibited herewith. As to the 
spermatophores of Polytoi*eutw violaceus and P. him%, their close 
likeness to those of the Tubificidts other than Bothrioweuron is very 
stribng, and applies to detsils of structure. Very often, though 
not in every case, the anterior end of the spermatophore, which is 
sometimes slightly swollen, was distiuctly open, m sliown in the 

23* 
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drawiugs (text-fig. 84, p.. 341). This peculiarity has been lately 
figured by Vejdovsky’ in Tz6bife.v blnnchatdi, a species of that 
genus discovered in Algeria. Among the exceedingly numeroufi 
Rpermatophores of P. Ainclei and P. uiolacew, I did not discover 
:my intermediate forms which were suggestive of iminaturity. The 
shorter spermatophores I do not regard as iminatore, as they 
possess the same layers and are of equal thickness with the largest. 
I have been able to find no evidence at all of .a conclusive nature 
as to  the site of the formation of these spermatophores in the 
genus Polytoreutus, so remarkably like those of Tubifex, Liinno- 
tlrilus, Psrtnimoryctes, &c. Frequently the spermatophores could 
be observed imbedded among the tall columnar cells of the sper- 
mathecal ~ a c ,  which has bowed right and left to make way for 
them. But in such cases there was no organic fusion between the 
cells and the spermatophores suggestive of their origin from these 
cells. 

I t  is iiiteresting to note that an earthworm has now beeu shown 
to possess spermatophores which agree in all essential#, and even 
further, with the spermatophores of the Tubificida. On the other 
hand, Stolc has shown in Bot7ivioneuron uejclovskyaiium ‘-and L 
have been able to confirm his results in another species of that 
genus, B. it% 3-that a Tubificid may possess spermatophores 
essentially like those of a Lumbricid. These two series of facts 
further break down-if any more destruction is necessary-the old 
ctivinion of the Oligochseta, devised by Cla par4de, into Limicola and 
Terricola. It is &fficult, however, to understand why the form of 
the spermatophores should be so different in earthworms. It is 
true that many African forms-possibly including the species 
which is the subject of the present communication-are aquatic, 
unlike the majority of earthworma. But so are such genera as 
Alma and Criodrilus, which possess spermatophores of a different 
form. The difficulty would be got over were it certain that the 
spermatophores were invariably formed in the spermitthem. But. 
it appears on the whole that their elongated form and at least the 
central axis is a product of the spermiducal glands in Tubyex, and, 
according to Lankester, the bulk of the outer case is also a deriva- 
tive of the epithelium of the atrium or of the cement-glands. 

That they are moulded in the spermathecm seems to be proved 
by Lankester’s researches. There is, however, at  present no evi- 
dence of a like formation for the SF .matophores of PoZytoreutus. 
They are, moreover, so totally differenifrom the sperrnatophores of 
an allied genus of earthworms, Xtuhlrnannia, which I shall describe 
immediately and of which I shall indicate the probable origin, that 
the place of their formation seems hardly likely to be the same. 

(3) Or. the Xper~mtopliores of Stuhlmannia. 
The site of the formation of the spermatophores iu the Order 
’ ‘ I  Noh Bur un Tubifer d’Al Brie,” M6m. SOC. 2001. France, 1891, p. 1. 
2 ‘‘ Yongra5e Oeakych. Tub&cidu,” Abhandl. Biihrn. Ges. vii. 

‘’ On an Aquatic Aniielid of the Genus Bothrionercvon, &a,” P. 2. S. ltMJ1, 
vol. i. y. 81. 
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Oligochata ~ H Y  bceu much debated, and is, perhaps, not yet settled 
in all cases. It seems clear, however, that in such Lumbricids 
ibs Allolobophow coiastrictn ‘, rllirici stzthliitanni ‘, and, among the 
aquatic forms, the Tubificid Bot7wioizetcrot~ 31 the spermatophores 
must be formed by the glandular tissue which envelops the exit of 
the sperm-duct on to the body-\\ all, since not one of these forins pos- 
sesses either spermathecse or tubercula pubertatis, which have heen 
set down by various authors as the seat of their manufacture. Even 
in those genera of Oligochseta which do possess either spermathem 
or tubercda pubertatis, or both, there is not always substantial 
evidence io favour of assigning to one or other of these two struc- 
tures the doties’of t be production of spermatophores. Thns thc 
compamtiwlp n:irrow luuioii of the tcrniinal elilsrgenioiit of the 
inalr efiierent q)paratuh in Tdifex ’ and iis nlliefi seems ljettm suited 
to iuoiild tho elongated spermatophores of these Annelids than are 
the comparatively capacious spennathecz. So too with the genus 
f’olytoi*eutus, which possesses spermatophores, as I have just 
pointed out, of pretty nearly the same chamchrs as those of the 
Tubificidae : its extensive spermiducal glands with their narrow 
lumen is, at  least on a priori grounds, admirably suited for the 
formation of the spermatophores, while the enormously capacious 
spi~rmatbecal sacs are distinctly not. 

Nevertheless there are facts which seem to show that the 
permatophor~s of many Tubificidse are-at any rate largely- 

produced by the activity of the epithelium lining the spermathem. 
Lankester pointed out that in ITecbife.~ rivulorunr there was fre- 
quently to be observed a ridge round the (( head ’’ of the spermato- 
phore, the form of which corresponded exactly with the contour of 
the distal end of the spermathecs where it debouches on to the 
exterior ; spermatophores were even found at this spot fitting into 
the short diverticula on either side of the end of the spermatheca. 
which is of coursa strong evidence of their having been moulded 
it& siirr. The sauie author mentioned in support of his opinion the 
fact that in Z?wiiaiuo)*yetes bad~ccta, where the end of the spermatheca 
has no such cruniplings, the spermatophores have not the peculiar 
head of those of Xcbi fm rivulo~um-a fact which subsequent in- 
vestigations upon l%nnrmo~*yetue barbatn have fully borne out ‘. 
At the same time, not all the spermatophores of T. rivulol-urn have 
this peculiarity of form j and it is remarkable that in the Algerian 
‘l‘tih~~,c blamhnrdi, whose spermathecs are stated by Vejdovsky 

I *‘ Sd1’ Aseenza dei Reotlptacula Seminis in alcuni Lambricidi,” Boll. Moss 
Zool. Torino, iv. KO. 71, Nov. 1889. 

P. Z. S. 1901,  TO^ i .  p. 217. 
’ 1‘ Nonografie Ceakych. Tubi5cid11,” Abhandl. Biihm. Cfeselle. vii. 1888 ; 

Ueddard, P. 0.8.  1901, vol. i. p. 81. ’ ‘ I  On the Structure and Origin of the Sprmatophores or Sperm-rope Gf 
two Species of Td$ex,” Quart. Joum. Micr. Sci. xi. p. 180. 

Vejdovsky, “Ueber Psantnwryctes umhellifr (Tubifex ~mbdl4fk E. R. 
Lank.) und ihm verwandte Gattungen,” Zeitschr. wiss. Zool. xwii. p. 137; Stole, 
loc. r v f .  pl. iii. 5g. 14. 

“ Note eiir un Tubifex d’Algbrie,” Mh. SOC, 2001. France, iv. p. 1 ,  
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to  be like those of T. rivzclomnt (though he enters into no detail in 
the matter), spermatophores with sharply marked-off heads are 
not figured, the utmost being an oval swelling at that end of the 
spermatophore. The one positive fact, however, seems to he of more 
value than these negative discoveries. Prof. Lankester does no1 
assert that the spermatophores are actually formed in the Rperma- 
them : he is of opinion that while the epitheliuin of those pouches 
(‘ furnishes a secretion which occupies part of its cavity aud iii all 
probability also assists as n cementing mnterial iu the formation of 
the sperm-ropes,” it is probable “that the bulk of the cementing 
material is introduced into them with the spermptozoa from the 
male organs of another wurm.” It is mainly the mouldiiig and 
hardening which, according to Lankrster, is accomplished in the 
spermatheca. On the other hnnd, Vejdovsky ’ leans tov a d s  the 
view that the axial core of the spermatophoie is the result of the 
nctivity of the spermiducal glands in the Tubificida, while the 
transparent Rheath is a product of the epithelium of the sperma- 
t h e c e a  view mainly based upon the fact that immature sperma- 
tophores without the outer sheath are found in the spermnthece, 
and that a secretion enveloping and binding together the individual 
spermatoEoa has been detected in the spermiducal glands. Vejdovsky 
would thus ditide the labour of producing the spermatophores be- 
tween the terminal portion of the male efferent apparatus and the 
spermathecsc ; but would assign the most characteristic and impor- 
tant part of the spermatophore to the activity of the spermnthecnl 
epithelium. 

I do not venture to dispute this view, as I have no new fncts to 
urge either in its favour or against i t ;  but I may point out that 
any actual secretion of the case of the spermatophore by the 
spermathecal epithelium has not been described. It is true that 
Nasse has stated that during the epoch of sexual mnturity the 
epithelium of the spermathecsc undergoes a dliange and partly 
breaks down into or secretes a fluid substrmce, which lie compares 
in it@ nature to the spermatophore-case. On the other hand, the 
spermathecn: of mnny earthworms show the same features at thc 
time of ripeness, and in them thew is no question, apparently, 
that the spermatophores are riot formed in the speruratliecp. 
Vejdovsky considers this as “ hothst wnhrscheinlich ” ; but adds 
that the spermatophores of Lininotlrilue hofmeisteri and of L. c7n- 
pnrecZinrius might settle the question, as their speriuathecsc possess 
glandular cells which are coloured with a granular pigment. The 
spermatophore of the latter species hhs been since described by 
Stolc j but it is not apparent from his figures that there is any 
pigment in the hyaline sheath of the structure. Neither does 
Vejdovsky again allude to  the matter in his later account of the 
spermatophores of Tu6ife.l: blanehnrdi. I n  the meantime thereforc 
the actual source of the materials employed in the manufacture of 
the spermatophores in those wmms cannot be entirely traced. 

System u. Morpli. d. Oligochscten, Prag, 188.1, , 153. 
Beitriige zur Anatomie der Tubifiaiden, Tnaug.-%ias., Bonn, 1882. 
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The cabe ib,  1 believe, different with the sperffiatophores of an 
earthworm which it is the object of the present paper to describe. 
The species upon which my observations were made is of the genus 
Stuhlmcimc in, an East-African Eudrilid whose general anatomy 11 as 
detailed some years since by Michaelsen. I am in possession of :I 
quantity of examples of that woriii whicli are in an excellent state 
of preservation for microscopical work. This Annelid, like other 
Eudrilidoe, has no true spermathecae like those of the majority of 
earthworms, unless, indeed, the actual external orifice of the pouches 
and the epithelium which passes from the epidermis of the body- 
wall for a short way into the interior be regarded as the equivalent 
of the spermathecae ; it has capacious sacs which are probably (in 
other forms of Eudrilidae certainly) formed by the peritoneal 
epithelium, and whose ca\ ities therefore are coelomic. They are 
lined throughout by an epithelium of tall columnar cells, whose 
cliaracters T shall attend to in detail immediately. In the sper- 
iiintlieca: are frequently to be found masses of spermatozoa \rhich 
are not compacied together by any cementing material apparent 
on staining, but which seem to be perfectly free and floating 
spermatozoa. This was the case with some examples which 1 
studied. In  two or three were these masses of spermatozoa com- 
pacted into spermatophores, which are always contained in the 
median sac'. 

The spermatophores of Stuhlmannia differ from those of any 
other Oligochata whose spermatophores are known. Their 
character8 are somewhat intermediate between the two types 
which these organs present in the Order. It will be recollected 
that in the Lumbricidae, in Crwdrilus, and in Alma the spermate 
phores are chitinous cases open at one end, but quite impervious 
elsewhere. of not very elongated form, which are found attached to 
the body-wall of individuals belonging to these genera in the 
vicinity of the generative pores. To this type belong also the sper- 
inatophores of one genus of Tobificida,, Bothrionezwoiz, which has 
essentially similar spermatophores, find which, in accordance with 
their structural resemblance to thoseof theluinbricida! and the other 
genera mentioned, are attached to the body super6ciaUy. On the 
other hand, in the Tubificida, (Tzthifex, Lim)wdl.ib, Psammoryctecr, 
Gliiellio), and in the genus Polyloivutua among the Eudrilids, the. 
spermatophores are elongated structures, with often an aperture 
at one end, and always with the ends of the spermatozoa pro- 
jecting through their chitinous (?) walls. These spermatozoa are 
capable of individual movement, which results in a movement as a 
whole of the spermatophore. They are invariably found in the 
sperrnathecae. Of the first kind o€ spermatophores, i t  is certain 
now that they are formed by the epithelium surrounding the 
terminal male efferent apparatus. The second kind of spermnto- 
phores seem to  be, in the case of the Tubificidm at least, moulded 
in the sperinathecse, though the precise nat'ure of their origin is 

See below (p. 351) for a description and Rgures of these 
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not completely ascertained ; in l’oZytor*ezctus there are no facts 
which prove oiie or the other origin for these structures. The 
spermatophores of Stuhl~tiamia are very large ; the largeat which 
1 measured was fully 3 mm. in length, and it must be noted that 
the diameter of the worm in which it occurred was only 2mm. 
The spermatophore, therefore, has to lie longitudinrlly in the 
spermathecol sac. 

Text-fig. 86. 

Spermatophore of’ R h h k m a n i n ,  greatly magnified. 

The form of the spermatophore is illustrated in the drawing 
(text-fig. 86). It is not by m y  means unlike a cestoid worm, for 
which, indeed, for a moment I mistook it. The strongly pronounced 
“head” and the bag-like body widening irregularly is very like 
the immature stago of those parasitic worms. The shape is not, 
however, suggestive of that of any other spermatophore with 
which I am acquainted, either at first hand or by descriptions. 
It has the length of the longest sperniatophores of ~ O ~ t j t ~ e ? l t U 8 ,  
but t h e  wideness and bulk generally of the spennatophorrs in the 



I w1.1 FROM llRITl8H EhaT iY11ICA. %I!) 

Lumbricide. The head. end is in several respects reiuiuisceiit of 
the corresponding region of the spermatophore of Tubvex viurt- 
lorunt. There is a terminal beak, which is followed by a thich 
collar, after which the-at this part narro\~-spern,atophort! 
gradually widens out into the bag-lib posterior reb~on. The 
spermalophores are so bulky that there is only room for two in 
the large spermathecal sac ; a t  least 1 have not seen more than 
two, though the sac might accommodate perhaps three with some 
little difficulty. In  every case the mouth of the spermathecal sac 
wa+ plugged with one spermatophore, while another lay further up 
the sac and not in contact with the first spermatopliort.. Lankestey. 
its I have already mentioned, louiid in Tu&fw i*ivuZorum that the 
head of the spermatophore was moulded by the terminal part of 
the spermathem ; he: proved this not merely by the correspondence 
in form, but by the actual occurrence of a *permatophore with the 
projections of the head fitting into the lateral depressions of the 
spermatheca. I find precisely the same thing in these spermnto- 
phores of Stuhlmnnnia. The wing-like processes of the head fit into 
concavities and on to convexities on the walls of the spermathecal 
88c with great accuracy, while the beak-like anterior termination 
of the spermatophore corresponds to the narrow terminal duct of 
the sperm-receptacle. There can be, therefore, in my opinion, but 
little doubt that this part of the spermatophore at least is moulded 
by the form of the spermathecal sac. The rest of the spermato- 
phore also shows evidence of being moulded by the spermathecal sac. 
The sac is narrower at  first and then widens out. I n  the same 
way the spermatophore is narrower at 6rst and afterwards becomes 
broader. Its diameter is throughout not far short of the MC in 
which it lies. 

The only alternative locality for the formation of the sperrna- 
tophore in Stul~l~nnrinnin is the spermiducal gland, or possibly 
the unpaired muscular sac which opens on to the exterior in 
relation to the spermiducal glands. But the lumen of neither 
of these organs has anything like the requisite breadth for the in- 
clusion of the fully formed spermatophore, which cannot therefore, 
so far as I can see, be possibly moulded in ita entirety anywhere save 
in the spermathecal sac. This, however, is not tantamount h saying 
that the spermatophore is altogether formed in the spermathecal 
sac. But before discussing the aatual place of its origin, the rest 
of its structure must be dealt with. The walls of the spermato- 
phore are much thicker at  the collar region than elsewhere ; in 
front of the collar the thin and narrow beak has thin walls, and is 
widely open at  the end. This, it  must be remembered, is the end 
which is turned towards, and indeed is not far from, the external 
orifice of the spermathecal sac. In  examining closely with a 
high power the end of the spermatophore, I observed a stream of 
spermatozoa which had evidently issued from the open mouth. 
Why this apparent waste takes place I do not know, but that it 
must under normal circumstances take place is clear from the 
width of the mouth. which icc not narrow enough to keep the wtive 
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rpermatozoa safe inside. I n  having this open end the sl)eruiatophore 
of A’t~rhli~~an~zia agrees u ith the speriuatophores of all(?) other Oligo- 
chieta. The ~ a l l s  of the spermatophore behind the tliickeniiigs a1 
t l i c ~  neck are thin j their constitution suggests that they are iict 
hnrdened in the specimens which I haye examined. The walls arc’ 
of a granular appearance, being compactecl entirely of Rmaller aiitl 
larger, more or less obvioiib, granules, bome of wliich are more, and 
others hardly at  all, stained by borax-carmine. The spermatozoa 
aithin the spermatopliore closely fill the case, and for the far 
greater part, if not entirely, lie uith their long axes parallel to 
the long axis of the sac. At the head-end, but after the benk- 
like process in which the spermatophore terminates in front, there 
are a quantity of greenish-black granules imbedded in the walls oE 
the spermathecal sac. I have always seen these pigmented gm- 
nules in the sprrmatophores, and a ith equal constancy a t  the head 
part nncl nowhere else. The point is of some little importance, ns 
will bv seen prrstwtlg. Although thc interior of the spermatliecnl 
sac i s  densely packed with sperniatozon, they do not protrude au! - 
where through its walls. In this characteristic the spermatophore 
of S~‘ttr7cli)rcinnin is more like those of the Lumbricidre than those 
of the Tubificidte, or its near ally Polytoreutue. I t s  soft and 
collapsible looking walls are, however, different from the hard 
chitinous cases of the speriuatophores of Lumbrinur, Crwdrilus, 
Alma, and Bofhrioi~eurmz. It may, however, on looking back at 
its various characters, be regarded as intermediate in form and 
structure between the t v o  types of spermutophores which I have 
briefly detailed above. 

The question now arises,- Is t h e  wall of the spermatophore 
formed out of materials provided by the spermathecal sac or does 
this material, as it does a t  least to some extent in Tul,ife.r and its 
allies, reach the interior of the spermathecal from some other 
source, such as the spermiducal glands? It seems to me that the 
evidence, as I read it, points to a double origin for the material of 
the walls of the spermatophores. I have already briefly called 
attention to the granular and apparently soft walls of the sperma- 
tophorr. An examination with high powers of the microscope 
.ihows that among the irregular granules of which the wall is 
mainly composed behind the neck are bodies which seem to be of 
the nature of nuclei. I cannot in fact distinguish them from 
the nuclei of the elongated and irregularly shaped cells of the 
lining membrane of the spermathecal sac. The size, general 
shape, and renction to the staining reagent were identical in both 
cases, while the cells of the inside oE the spermathecal sac were 
evidently undergoing some breaking up. I may remark a t  this 
point, that, gome observations of Dr. Michaelsen support this 
interpretation of the characters of the wall of the spermatophore. 

Dr. Michaelsen noticed constantly in  the spermathecal sac of 
* Beechreibung der von Herrn Dr. Fr. Stuhlmann auf Saiisibar und deln 

gegenuberliegenden Festlmde gesaiiimelten Terricolen,” JB. Hnmb. wiw. 
Anst. ir. p. 27. 
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this worm a peculiar compact body, “whose structure I was 
unfortunately unable, on account of the unfavourable preservation 
of the material, to understand. The whole interior of this body 
appeared to be formed of a structureless granular mass. An 
outer . . . . layer encloses this mass. This outer Irryer seemed to 
rue to pos.pm n c d i c h r  st i *wtuw ” l. Michaelsen then suggested 
the 1)ossibilit.y that this body \\as an embrj-0-a by no weans un- 
natural suggestion in view of its size and appearance in a badly 
prererved specimen. 1 emphasize, however, the remark that the 
outer layer appeared to be of n cellu!ar nature : as this opinion 
was no doubt founded upon the observntion of the deeply staining 
bodies, which, I think, must be the nuclei of the cells lining the 
spermathecn. I am far from asserting, however, that the outer 
&se of the speriiiatophore is :I lager of living cells. This mtty Le 
so ; h u t  in the meantime I should regard i t  rather as produced by 
the I m k m  down dibris of the cells of the spermntheta, including 
libemtcd nuclei, all of which will possibly lcse their charactera as 
the sperinntophore gets riper. The facts, however, so far do not 
permit. as I think, of i i  decisive statement of opinion. So far, 
then, the case of the spermatophore appears to be a product of the 
spermathecal sac where it is found. A t  the head-end of the 
spermatophore the case is filled with the dark granules already 
mentioned, which are pnrticularly thickly clustered along the 
narrow beak. The cells of the spermathecal sac contain no 
granules of this character. They are like those of the chloragogen 
cells ; but in this particular worm I noticed no chloragogen cells 
which might serve to explain the origin of the granules. The 
only place where there were cells filled ~ i t h  such granules were 
the innermost layer of cells of the spermiducal gland. 

The e\ idence seems to me therefore to he strongly in favour of 
the view that the wall of the spermatophore in the head-region is 
h i \  t.d from materials existing in the spermiducd glands. The 
final plug of granular matter must therefore be added after the 
spermatozoa have been injected into the spermathecal sac from 
the male orifice. There is a remarkable analogy here with the 
(or .) supposed uw of the prostatic fluids in mammals. It has been 
held that i t  serves a3 a plug to retain the sperm in the female 
organs, and it may apparently harden into a definite plug useful 
for that purpose. The use of sperniatophores of the type described 
here may be largely to prevent the sperm from wandering and 
from finding its way out of the receptacle intended for its storage. 
But i t  must be remembered that we are at  present in absolute 
ignorance of the way hi which fertilization i R  effected in these 
Annelids. 

(4) On the Ovn~iee,  Oviducts, and Sperm-ducts of Stuhlmannin. 

Although the main features in the structure of this Eudiilitl 
geniis have h e n  amply elucidated by the careful observatiom of 

’ The italicn nre mine. 
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Michaelseii I, which 1 am able to confirm, there renxaiii oue or two 
points, in addition to the structure of the spermatophores, which 
Iic has not treated of so exhaustively. It is to these that I desire 
to call attention in the present communication. 

I have pointed out mynelf that there is often in the species 
S. vtwinbilis ?, to which my present observations appear to apply, 
a curious asymmetry of the reprcductive organs resulting in the 
entire disappearance of one of the two receptacula ovorum. The 
name asymmetry in examples which I have examined by micro- 
scopical sections has involved thc ovary, there being in at  least one 
specimen but a single ovary which corresponds to the receptaciilitni 
ovorum, both beiiig those of the left side. The ovary itself I 
have succeeded in finding. 

Michaelsen’s description does not esact.ly apply to these gouads 
in the worms which I have examined. His account of the 
matter, tmnslated, is as follows :---‘& From the bottom of the sacs 
[which enwrap the intestine] stretch out small lobulated cell- 
masses into the lumen of the tubes. These cell-massea stain in 
picrocarxnine with more intensity than the epithelium cells of the 
walls [of the tube], and can only be regarded as ovaries. This 
interpretation is supported, apart from their appearance, by their 
position. The wide atrium extends beyond the level of its external 
opening forwards, and the point of origin of the two sacs lies 
anteriorly in the thirteenth segment ; thus the cell-masses con- 
tained in it lie in the positioii where the ovaries are norxnolly found 
among earthworms.” There is no suggestion that Michaelsen’s 
second species of Sttihhnn,tnin, viz. S. yvncilis, differs from the 
type species in this point. 

Now I find that the single ovary-I found but one, as already 
stated-is contained in a special forward diverticulum of the 
terminal atrium of the female sperinathecal system, which is iu 
connexion with the two sacs which siirround the gut, but is quite 
distinct from them as a special outgrowth of the complex system 
of sacs which constitutes in this worm the spermathecal sac. 
This small forward diverticulum nearly, but not quite, touches 
the septum dividing the two segments xii.jxiii. At the very end 
tJlie walls of the sac are slightly imperfect so that the tissue 
of the base of the ovary is there free ; it is not, however, in contact 
with the septum. The appearances suggest that the ovary has 
been, so to speak, forcibly torn away from the septa1 wall by the 
growth of the ~ a c  which has surrounded it. It is important to 
not,ice the distinctness of the ovarian sac from the rest of the 
spermathecal apparatus, since in Euddtts and in other forms a 
longish duct intervenes between the sac which contains the ovary 
and the external orifice of t,he sperinatliecal sac. The ovarian 

1 ‘‘ Beschreibung der ~ o n  IIerrn Dr. Fr. Stoblinann at i f  Sansibar und deni 
qegeniibrliegenden Festlande geslrrnmelten Terrioolen,” JB. Hamb. wiss. Anst. 
is,,; and ‘I Die Regenwiirmer Ost-Afrikas,” in Deutscli-Oat-Afrikn, iv. p. 23. 

- A Monograph of the Oligool i~h,  Orford, 1898. I t  n ~ n ~ t  rminin for t l i o  
prcwiit tiiirertniu wlirt,her this speries is redly R. l*ariirhilis, 



1901.1 FROM BRI'l'IRH EASl' AFRICA. 853 

tissue WHY iioc ii~iicli iu amoiiut, and 1 detected 110 ripe ova therein j 
but there were cells far on the way to become ova. This gonad, 
in fact, as always, contrasts with the testes, where the germinal 
cells are loosened and float iiito the sperm-sacs before undergoing 
iuuch development. I direct attention to the diagrammatic sketch 
(test-fig. S7, p. 354) of the complicated female reproductive spsteni 
of this Aiiiielid, mliich lias not been figured. It will be noted that 
the cells from thcnovarg of the tliirteeiith segment have to travel ail 
rrceediugly dei ions coursc to reach the receptnculum ovorum, 
I\ here, according to curreut viev s, they complete their develop- 
ment. The passage \rould Iiavc to be tliroiigh the termiual atrium 
to oue of the circuincesophageal spermathecal sacs, and then 
through one of the two ducts only leading thence to the recepta- 
culum ovoruni by \fay of the oviducal funnel. 

The alternative vie\\ is to siqpose the trsnsport of the ovariu 
cells a t  a period before the spermathecal sacs are established. 
Hut  it is not easy to suppose that in such an immature condition 
the reproductive products would be suficiently ripe ; and if they 
were, \vhy should so much be left behind? I am disposed to 
resiime an hypothesis which I advanced some years ago1, and 
wliich was stoutly combated by Dr. Horst ', but is accepted by 
lh. Eisen ', viz., that the contents of the receptaculum ovorum are 
i c l l  ovary, a second ovary belonging to the fourteenth segment 
\I hich lins become evol\ ed iu the septa1 sac which is the recepta- 
culum. Ah the time that Dr. Horst wrote, the existerfce of two 
pairs of ovaries and ducts in the eiiibryo Octoduetus' was not 
Iino\vn, nor the double oviducts of Lt~nibriculw. These and a 
few other examplecl show that there is no n priori objection to 
two pairs of ovaries i u  an Oligochaete. It is permiesible to attempt 
to show a p i m a  facie case for the enquiry ; but I hope to bring 
Eoru ard actual facts in support of the contention. Two ovnries 
might exist without the presence of two pairs of oviducts ; but 
it is not necessary to weaken the position by allowing only a 
4ugle oviduct which alone exists in Ezcdrilus. Xttihlmcinnin seems 
to IUC to have the requisite two pairs of ovidiicts. The wcepta- 
(:idom ovorum 110s no cqmmunication with the body-cavity or 
with the outside world except through the oviducrrl funnel ; this 
is much plicat,ed, and enters nearly every one, if not ail, of the 
chatabers into which the receptaculum is divided. Immediately 
after the funnel narrows into the oviduct it divides into two 
branches, neither of which is appreciably thicker than the other. 
I can find no '' Eitrichterbliue," as Michaelsen terms it. As is 
shown in the accompanying figure (text-fig. 87, p. 354), one branch 
runs to the body-wall and opens upon the exterior in the xivth seg- 
ment in the usual way that the oviducts of earthworms open. The 
other branch has a rather longer course, and, passing fairly straight, 

P. 2;. 8. 1887, p. 376. 
MBm. Soc. Zool. France, 1890. 

' Proc. Calif. Acad. Sci. ii. No. 2, lW. ' Beddard, Quart. Jouru. Micr. Sci. sxxiii. 
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witbout windings, opens into the spermathecul sac above thc 
idimentary canal, just at the point where the two sacs surrounding 
t1i.j gut coalesce. The mode of its opening is, however, important 
for dewriptioil. The duct, I may say in t l iu  first place, hns ii 
iuiuute structure which is very similar to that of the part of tlir 
o\ iduct which runs from the funnel to tlie esterior. I t  is cilirtcvl 

Text-fig. 87. 

8emidiugraiiiinatic representation of the female generative eysteln of 
Sttthbirtniiitr. x 6. 

hc. burali cupuletrix ; t b ,  dorsal prolongation of spermalhscal auc ; nw, medial1 
region of the sane ; o, orary ; oil, oviduct ; p ,  oviducnl pore ; SP./J, sperma- 
tbccal pore : X ,  cut end of speriiiatliecal sac. 

for a short way below, but higher up appears to lose its cilia. 1t 
is lined, however, with cubical cells, and has a thickish muscular 
\\all. The sac into which it opens is of a very different nature : 
the cells which line it are tall and glandular-looking; il: is thus 
easy to demarcate the orifice of the tube where i t  opens into the 
sac. At  this point the lower epithelium of the duct is spread out 
for n short dietonce round its actual orifice in a fashion quite 
reininiscent of the funnel of some of the lower Oligochaeta ; uiore 
than this, the cells were ciliated in this region. 

As to the ciliation as a criterion of t’he oviducal nature oE the 
duct, it ie apparently not necessary to insist upon it. Eisen dis- 
tinctly states that the oviduct, the undoubted oviduct of Eudrilm, 
is not ciliated ; and Horst did not find cilia everywhere. Now i t  
mist be borne in mind that, the sacs of the spermatheral apparatus 
belong to the xiiith segment. Their enormous development 
causes a growth backwards ; but nevertheless the orifice of the 
mouth of the tube must be placed in the xiiith segment. I cannot 
in fact explain the striicture oE this part of the egg-couducting 
apparatus except 011 the view that we must look upon the tubes 
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illust,ruted iu  the figure as two oviducts \\ith ~ H O  fuuuele, each of 
which funnels will then correspond to oue of the two ovaries. 
The tube whic!i opens into the sac is clearly continuous st the 
other eiid with the oviduct which leads to the exterior. It is as 
clearly not a diverticulum of the spermathecal sac, so different ih 
the histological structure of the two. The only view that I can 
tiilre of it i4 to put it down as a second oviduct which unite8 with 
the other, as the two sperm-ducts unite on their. way to thr 
exterior ; the inappropriztte position of the two funnels, which 
seems to militate against such a view, may be fairly explained by 
the growth of the enormous spermathecal-sac system. 

I would further point out that the fuunels of the oviducts 
which opeu into the receptaculurn ovorum look backward ; they 
:ire absolutely turiied round, and the tube leadipg to the esterior 
starts from the front of tlie fuiiuel and not from behind it, a s  is 
iioriniil iit Oligochsta. The same is the case with the prcsumetl 
futiiiel of segiiient xiii., correspouding to the on1.y fuuuel of 
segment xiv. The fact that the second (preuumed) funnel of 
segment xiii. looks forward may be perhaps put down to tlie 
disappearance of the ovaries and of the receptacula seminis of 
that side of the body, a fact which has already been referred to. 
I t  has retained or reverted to what is presumably the ancestral 
condition. On the opposite side of the body to that which I have 
just described, there is no receptaculum ovorum and apparently 
no ovary; but of this lather fact I cannot be so certain as I a m  
about the former, of which, indeed, there is not the slightest doubt. 
It became a matter of interest therefore to ascertain what were 
the conditions of the oviduct. At its orifice into the spermathecal 
sac above there was no difference whatever. The tube, expanding 
into what I consider to be a funnel anteriorly, left the sac as a 
tube in which I did not detect cilia until it arrived at the level of 
the missing receptaculum. At  this point-where I could not 
find the least vestige of a receptaculuin-the tube passed without 
any change of calibre into the cilirtted region, which I traced, not 
:tbsolutely, but very nearly, to the exterior. The two tubes made 
one continuous tube with the Ranie low columnar epithelium and 
thick muscular walls, and wikhout any more vestige of a second 
funnel thau there was of a receptaculum. Both ol the two 
structures have absolutely vanished. We have thus on the left 
side of the body a Ring10 tube of quite different histological 
structure to, but leading from, the caelomic pouch, which con- 
stitutes the spermathew of this worm, to the exterior. 

This arrangement of the oviduct is not, however, peculiar to 
Stuklmannia. I n  Lybiodrilus the oviduct divides before the tube 
ends in its funnels. One branch opens by the usual funnel 
into the receptaculum, the other into the spermatheal sac. 
Neither funnel is large, and I could not see any ciliation in either. 
I find that my account of Hypcriodrilus and Helwdrilzcs is not 
quite accurate as regards the relations of the oviducal funnels. 

“On the Structure of two new Ch~ercl of Earthworms, h.,” Quart. Journ. 
Nicr. Sci. xrxii. p. 23b. 
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Ln both genera tlie oviduct gives off a branch before i t  ends in the 
funnel lying inside the receptaculuin ovoriiin which opens into 
the spermatliecal-sac system near t o  the position occupied by thr 
ovary of its side. The two funnels are, as in Lybiodrilzis, not 
very different in size, a feature in which they both contraet with 
h’td~hnaianin, where the funnel opening into the receptaculuin i8 
(’nornious and explores every nook and corner of thal sac‘. 111 
-17ocoiin 1 find, on a reconflideration of my prepai*atious, an 
identical arrangement. 1 may mention, with regard to this latter 
geiius, that the C E C U I ~  of the oviduct, which I described as being 
risible in sections, is not an abnormality, afi 1 thought at first, 
after ascertainiug its presence, that i t  might be. For it also exists 
in Hyperiodi*il.rts aud Heliotlrilw-a further reason, I must admit, 
for uniting these three genera, as has been done by Michaelseri. 
The mine condition appears to pxist in other Eudrilidse, as J 
judge from certain figures. Thus 1 am disposed to believe that 
tlie tube lettered “ 08,” in Bosa‘s figure of the female organs of 
I’nrrccl~ilzcs VOSCI>, is the oviducal tube opening into the ccclomic 
wc of tlie spermathecal system. Possibly also the tube lettered 
‘I xy ” by Afichaelsen3, in his sketch of the genitalia of Unyorici 
pupillntu, is of the same nature. 111 his original description of 
Stzclikiznnnin, 11ichaelsen notes the opening of the oviducta into 
the spermathecal sac. He does not, however, state explicitly that 
there are two funnels, only referring to tlie fact that the oviduct 
is provided laterally with a receptaculum. I n  his later and more 
detailed account of the s ecies, Michaelaen speaks of a funnel 

appendix with the comparative anatomy of the ‘‘ Teleudrilinen,” 
a group afterwards abandoned by the author, which contained 
only those forms with unpaired geuerative orifices. I n  that 
review of the anatomical characters the author mentions in an 
isolated sentence that ‘‘ Bei Platydrilus kommuniziert die Sament- 
asche durch je eineii Kana1 mit den beidern Eileitern.” In 
other cases he speaks of the ‘‘ Eitrichterblase,” by which term the 
somewhat swollen muscular coat at the jonction of the two branches 
of the oviducts and the tubes themselves are described. The term 
tends rather to imply a distinct structure, and does not appear to 
me on this account to be quite appropriate. 

I hope that the diagram (text-fig. 87, p. 354) given with this 
description may render the relations of the oviduct to the cmlomic 
spermathecal clear in Stuhlinnnnitc and some of its allies. 

I t  will be obvious from the foregoing that, whatever view be 
taken of the homologies of the parts concerned, many, if not all, 
of the more complex forms of Eudrilidae undoubtedly possess two 
oviducal funnels. 

qituated in the “ovari~lb P ase.” The latter paper deals in an 

“Two new Genera and 8ome new Species of Earthworms” Quart. Journ. 

“ Die crotisc%en Terricolen des k.-k. naturhistorischen Eofmuseums,” 

“ Die Regmwiiriiier O&AFrikaR,” in Deuhh-Oat-Afrika, ir. pl. ii. fig. 24. 

Micr. Sci. xxxiv. 2il.  

ALnn. k .4 .  nat. Hofm. 1891, pl. xiv, fig. 13. 
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In  many earthworms, for example iu S’aiyanopkillls I, the ovi- 
ducal funnel opens partly into the xiiith segment, but the greater 
part opens into the egg-sac behind. It inigbt be held that the 
Eudrilidae present us with it simple exaggeration of this state of 
:&airs. The separation betweeu the two parts of the oviducal 
funnel is more emphasized, and at last results in its complete 
division into two funnels. 

011 the other hand, as Dr. Senham has pointed out, the actual 
clionge which seems to be more possible is that the funnel entirely 
loses its orifice into the xiiith segiuent, and comes to open entirely 
itito the egg-sac j this at least is what occiirs in h’ticdriltta. It 
must be borne in mind that iu that genus, which is in some 
respects the most specialized of the Eudrilidte, the syermathecal 
system is constructed on lines rather different from those upoil 
which the spermathecal system of other genera of the family are 
built. Now- it has been shown that a largo park at least of the 
complicated series of sacs which constitute the spermathewl 
system originate from the septa of which they are outgrowths, 
like the egg-sacs or the sperm-sac. It seems therefore at  least a 
possible view that the lateral sacs of Stukl~rmnnin which encircle 
the gut are to be compared to the egg-sacs of the rivth segment ; 
that, in fact, they are an anterior pair of egg-sacs belonging to the 
xiiith segment. To these the second pair of funnels belong. 
In Eudrilw, wliere there are no such lateral sws, there are no 
oviducal funnels in the xiiith segment. Just as i u  Stulilutaimiu, 
where on one side of the body the egg-sacs of the xivth segment 
are wanting, there is a corresponding absence of the funnels of 
that segment. 

Before leaving this matter I would direct atteution again to the 
remarkable asymmetry-which I found so frequently that I am 
disposed to rbgard it as normal-of the female reproductive appa- 
ratus in this species. I may compare with this an apparently 
similar, and also apparently quite normal, atrophy of one oviduct 
and the absence of its external orifice in l’yphoeus niclwlsoni, a 
species recently described by myself ’, and the asymmetry of the 
pores in Polytoreutzcs yi*egoi*itotus. Asymmetry, of at all a constant 
character, is so rare in Annelids, that it is legitimate to emphasize 
these two cases. 

The Rperm-ducts of the genus Xtzihknar&a show a peculiarity 
which has not been appareutly mentioned. It was first pointed 
out by Icosa’ in the case of the genus l’eleudrilw that the funnels 
of the sperm-ducts, instead of opening in the normal way opposite 
to the testes in the xth and xith segments, bent round and opened 
into the xith and xiith segments. I found subsequently the same 
arrangement in Hyperiodrilw. I had thought, however, that this 
peculiarity was confined to the Eudribe division of the Eudri- 

Benham, I‘ A new Englieh Geuue of Aqurvtio Oligochreta, &c.,” Quart. 
Juurn. Mior. Sci. miV. p. 155. 

* P. Z. S. 1901, POI. i. p. 196. 
‘‘ Lombriahi delle Saios,” Am. Hue. Ow. Genova @), vi. 1). 574. 

24 P’noc. ZOOL. 8oC.-l901, VOL. I. No. XXIV. 
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lids. In my ca4e 1 have ascertained that in several genera of 
tho Pareudriline division the arrangement of the funnels with 
reference to the testes is carried out on the normal Oligochsetous 
plan. However, in Xtuhlrnanniu, with which I deal here, tbe 
funnels bend round and open into a funnel which faces the h i d e r  
end of the body precisely as they do in l’ekuddus and Hypwio- 
tli-ilw. Moreover, a slight swelling of the sperm-duct just after 
it escapes from the fuiiuel suggests a rudiment of the 1 ~ 1 . g ~ ~  
chamber into which the sperm-duct of such genera ~4 h’t:tcrlr.ikcs, 
Tektcdvilus, aud Jlype~~iotl~r’lzce expands in t,he same region. This 
fact brings closer together the two divisions oE the Eudrilidic. 
It may be also pointed out that in beiug thus turned rouud the 
sperm-duct funnels correspond more accurately with the oviducal 
funnels thaii they do in some worms. 

( 5 )  C‘orbtvibutions to our Ktaowkdge of tlw Cfewls  Gordiodrilus. 
This genus was founded ten years ago by luyself I, and five 

species of it were described, to which a sixth from East Africa was 
subsequently added ’. Since that period the genus has not received 
attention at the hands of any naturalist, though the genus as such 
has been universally accepted. I n  the present communication I 
have some further facts to add to what is known about cfoi-dio- 
clrihls, and the material upon which these observations were made 
necessitates the creation of one new species. This material was 
collected in the neighbourhood of Lagos on the west coast of 
Africa by the late Mr. Alvan Millson. I. have examined three 
examples of Gordiodi*ilzce, which seem to be referable to two 
tlistinct species. A fourtli worm, though, so far as could be judged, 
clearly a member of the same genus, was not sufficiently mature 
to be placed with certaiuty in its proper species. Indeed none ot‘ 
the species appeared to be quite fully mature. The nearest 
approach to complete sexual maturity was shown by the one 
individual which I consider to represent a new species, for 
which I propose the name of 

GORDIODBILUS PAPILLATUS, 11. sp. 
Of this distinctly new form of Ltovdiodriltiu (text-fig. 88, p. 359) 1 

have had, as already stated, but a single example, nearly if not fully 
mature. It is a long slender worm like all the members of the 
genus, and its marked tenuity is more suggestive of Gordiodriltrs 
tcnuis than oE any other species. I1 has, moreover, a8 will be seen 
in the sequel, other points of likeness to that, the most anomalous 
species of the genus. The transparency of the body-walls is 
apparent even in the spirit-preserved individual, and the sperm- 
sacs show through the delicate body-wall quite plainly. This is 
also a feature of Q. tmuk 

‘ I  On n new Genus of Oli rwhah comprising i r e  new Speoies belonging to 
the Family Ocnerodrilidss,” inn .  Mag. Nat. Hist. (6) x, p. 74. 

* F. 1. Beddsrd, I6 A Ooutribution to our Knowledge of the Oligochreta of 
tropical Eastern Africa,” Quart. Journ. Micr. Soi. (n. s.).mvi. p. 262. 
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The length of the single specimen was 63 mm. and the diaueter 
varied from 1.50 mm. t o  2.75 mm. The latter, the greatest 
diameter, aus tuben across the swollen areas on the geneiative 
segmeuts, to which reference will be made immediately. 

Text-fig. 88. 

The prostomiurn was a little difficult to study accurately. It 
rppeara, however, to be like that of other species of the genus 
and to be what Michaelsen hw termed zygolobisch,” i. 8. the 

24* 
‘ I  Oligwhucta in Daa Tierreich,’ 1900. 
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prostoluium ia not cut off from the peristomial segment by any 
furrow. 

The seta present 011 the whole the characters of those of 
Gortlioclrilus tenuia in that there is a difference in size between 
the ventral and the lateral pairs. The ventral pairs are milch 
inore marked than the lateral, especially in a few segments just 
anterior to those which bear the male generative orifices. I n  this 
situation they appear to the naked eye as strongish hoolts. Yive 
segments or so showed these particular1.y strong sete. But sin 
exaniination of the very last segments of the body showed n 
similar difference iii size, only that here the difference was not so 
pronounced. The condition of the setae of the present species is 
in some respects intermediate betwcen that which characterizes 
Goidiotlrilzcs teizuis and G.  r-obustus. I n  tlie latter species tlw 
ventral seta of a few segmeiits in front 01 the male genital pore8 
:we markedly larger than the rost. In G.  tenuis, on the other 
hand, the whole series of ventral set= are much larger than the 
lateral, and their increased sire can, as lias been pointed out, be 
readily felt when the worm is handled. As in some other specie8 
of Gordioddus, the ventral setae of the generative segments are 
partly absent. 

The clitellum is a little difficult to map on n naked-eye inspectioil 
of the worni. Segments xviii. -xxii. appeared to be those occupied 
by this niodi6ed region of the integument.' 

The genital region of this species shows eeveral chtiracters which 
euable tbe apecies to be differentiated froin all its allies. As will be 
seen by the accompanying figure (text-fig. 58, p. 359), the segments 
which cnrry the male pores are somewhat swollen when compared 
with those that immediately precede and succeed. On these two 
segments, which are the xviiith and the xixth, a somewhat figure- 
of-8-shaped tumid area extends from end to end on each side ; 
this is traversed by a longitudiual groove ; the whole area of each 
side measures 3-25 mm. and the groove about 1.8 mm. The 
wollen structure would seem to be capable of performing the 
function of a sucker. But in addition to it there are four pairs 
of ym~italpnpilku, the presence of which has suggested the nanw 
oS the species, and which serve a t  once to differentiate Gordiorlrilus 
yapillatus from any of the other species of the genus which have 
been hitherto described. These papilla are arranged in pairs 
following each other. The first pair are in front of the anterior 
end of the figure of 8. The last pair occupy a corresponding 
position behind this figure of 8, and in the middle are the two 
remaining pairs, closer together than either of them is to the first 
or to the last pair of papilla. The groove which traverses the 
swollen sucker-like structure widens at both the anterior and at 
the posterior end, and at  these points open the spertniducal glands. 
After an interval of four segments there are three segments, each 

1 om indebted fur the sketch froiii wlriclr the above dr.rwing \VIM made l o  
A l i a s  Fedarb. 
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ol’ wliicli bears a median squarish papilla, which are shown ill the 
figure already referred to. The segments which bear these are 
xsiv., xxv., xxvi. When the worm iu viewed laterally these 
papilln. are seen to project markedly. Otherwise they are .not 
mry conspicuous by reason of colour or texture. 

As in other species of Qortlioddrcs, there is n single culeiferous 
$and in segment ix. There are two pairs of hearts in segments 
x., xi. The gizzutd appears to be entirely absent, a8 is generally 
the case in the specie# of the genus. The septa di\iding segments 
v./x. are thickened, the last septum not to so grrat an extent as 
are thoee which precede it. 

Mule O ~ p n s  of’ Gevteration.-This species of Uordiodtdics, like 
the majority OE its congeiiers, has two pairs of testes, which occupy 
the usual segments and the usual positioii in those segments. 
They are attached, that is to say, to the anterior septum of 
segments x., xi. Thew is nothing noteworthy about the structure 
of these gonads. 

In 
most of the species of this genus sperm-sacs are present, and it 
may be that the differences recorded in the number of pairs and 
the segments which they occupy will prove to be distinctive as 
marks of specific difference. In Gordiodrilus pupiUatus there 
were three pairs of sperm-sacs lying in segments ix., x., xi. These 
sacs showed the racemose character so often exhibited by these 
sacs. I n  addition to the three sperm-sacs, which had thin but 
perfectly recognizable walls, a mas& of loose sperm fills up the 
ventral part of segments x., xi., which lodge the funnels of the 
sperm-ducts. It does not appear that these masses of sperm had 
any walls of their own, so that they cannot be regarded as sperm- 
reservoirs ; they we merely, as has been stated, muses of spem 
for which presumably no room could be found in the sperm-ws, 
as the latter were completely filled with the usual masses of 
developing spermatozoa. 

The sperm-ducts commence by large funnels in segments x., xi. 
They lie, as is always the case, opposite to the corresponding 
testes. They are much folded, and have not the simple cu shaped 

earthworms. From each funnel arises a sperm-duct, and the two 
ducts of each side are perfectly independent for the greater part 
of their course. They lie above the muscular layers of the body- 
wall. A segment or two in front of their opening into the 
terminal muscular bulbus, to be described immediately, the two 
ducts of each side unite, so tbat there is but a single orifice into 
the muscular bulbus. 

The gland8 and other structures associated with the external 
orifice of the sperm-ducts help by their structure to bridge over the 
not very wide gap that separates the two African genera Gordio- 
dr i lw and Nanaoddus ’, The latter genus, originally described 

P. 2. S. 1894, p. 388. 

The spewn-sues are rather unusual in number and position. 

character that sometimeR distinguishes the funnels of t l- e lower 

1 “On two new Genera comprising three new Species of Earthworms,’’ 
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by myself, is distinguished from Cfordioddus by the fact that the 
sperm-ducts open by a single orifice on each side of the body into 
a terminal muscular sac ; into this also opens one of the two or 
three pairs of spermiducal glands. 'In the first described species 
nf Nmt~~otZrilus the spermiducal glands are but two pairs, of which 
the posterior opens into the muscular bulbus on the xviiith 
segment. I u  Dr. Michaelsen's subsequently described species 
N .  stazidei' there is in addition a third pair of spermiducnl 
glands which open behind the inuscular bidbus ; so N. nfiienmts 
can be derived from that species by a suppression of tho last pair 
of spermiducal glands. In G'ortZiod~.i7us, 011 the other hand, tlie 
sperm-ducts open directly on to the exterior, and not throiigh 
tiny terminal muscular bulbus ; that nt  least is the structure 
of those species which have been investigated up to the present 
time. The new form described in the present communication is, 
however, different. There are as usual two pairs. of spermidncnl 
glands which open, tlie one pair behind the other, on to segments 
xix. and xx. On to segment xix./xx., juRt at the boundary-line 
and between the two pairs of qpermiducal glands, open the sperm- 
ducts. These ducts, instead of siinplp burrowing their way 
through the integument, open first of all into a lai-gish sphericnl 
m nscular bulbus like thst of ATnniiodi*ilus, which is not provided 
with an appended spermiducal gland. This species is thus inter- 
mediate between Nnnnoddzts stnicdei and tho genus Cortlioddtra 
as Iiithwto defined. The middle pair of qpermidncal glands may 
be supposed to have disappeared. Pygrncroclrihis is a still further 
reduction of the same structural plan. There is but one psir of 
spermiducal glands, and tha end of the vas deferens is involved 
in a muscular sheath, which may be looked upon-as Michaelsen 
haq suggested-as the last remnant of such a muscular terminal 
sac as is possessed by Nnnnoddus 01' Cordioddw papillatits. 
Coming now to the details of structure of these various glands, the 
spermiducal glands themselves are long and extend through four 
or five segments in front of their point of opening. It does not 
Re(Bm to be important in which direction the glands lie, but in 
the present species they are coiled and lie in front of the pores. 
Tilc glands themselves are, as in other species of the genus, lined 
~ i t h  a single glandular layer of cell#. The terminal part which 
perforates the body-wall is short and of less calibre than the 
glandular part. It is lined by smaller and non-glandular cells : 
the muscular layer enveloping i t  is thin. At the aotunl orifice one 
of the two ventral setre has disappeared ; one, however, is clearly 
present, so that in this matter Qordiodri7ua pap'llatus seems to 
differ from at any rate some of the other species of the genus, 
in which the ventral pnir of eets, and not merely one of the two 
Retm, hns disappeared. 

Female Ovynns of flfpnerntimz.-The ovaries and ovklucts furnish 

1 Neae iind wenig lwknnnts nfriknniwhr Terricolen," JB. Hamh. WIW. 

Anst. xiv. 
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110 lnateiiiil for coruuent. They are quite normal in position and 
structure. 

There are two pairs, 
which lie in segments viii., ix. Each conaists of mn oval sae 
with a simple lining of cells and a very thin muscular wall ; this 
communicates with the exterior by an extremely long slender 
duct, which is milch longer than the pouch itself, and is so thin as 
to hardly exceed the dimensions of the sperm-duct. There is no 
trace of a diverticulum. On the left-hand side OE segment viii. 
there were, in the single example of the species wliich 1 have had 
for iinreatigiition, two spermathecse, each with its separate long 
duct. The tMo poiiches appeared to communicate. It i R  clear 
that the spermathecae of the present species closely resemble thocce 
of G. fe iucis in  the length of their ducts. 

It ia plain that the species described in the present conimuni- 
cation not only, as s h a d y  pointed out, bridges over the not very 
uide gap which has hitherto separated the two genera Uordwdrilus 
and Numoch-iku, but that it also connects the somewhat extreme 
Go~rEio&ihts tenzcis with the more normal ” species of the genus. 
The peculiarities of B. tenuis wodd seem almost to necessitate its 
inclusion in B separate genus. The existence of only a single pair 
of testes and of sperm-ducts and the backward position of the 
male orifices, together with the curious form of the spermatheca, 
are three points which might be regarded as collectively entitling 
to generic sepnmtion. Gordidrilus pupillatua, however, while 
agreeing with G. tenuia in the form of the spermathecm, in the 
large size of the ventral setae, and approaching it in the position 
of the male genital orifices, has the normal pair of testes in each 
of segmeuts x. and xi. The clitellum, too, is like that of other 
species, aud is not so prolonged as is the clitellum of B. h u i s .  
The setae, moreover, do not show throughout the body such 
a marked discrepancy of Rize as is exhibited by the species 
G. tenuis. 

The spem~uitl~eca are rather peculiar. 

I shall conclude with a brief definition of 

(~ORDIODRILUS PAPILLATUS, n. sp. 
Length 63 mm. Sets of ventral pairs larger. Male pores on 

xix., xx., and xix./xx. Gizzard absent. Pour pairs of genital 
papills on xix., xx., and three median papillae on xxiv., xxv., 
xxvi. Testes two pairs. Sperm-ducts open into a muscular 
bursa. Spermatbecs, two pairs without diverticula and with 
enormously long and slender duct. 

Hnh. Lagos. 
GORDIODRILUS ROBUSTUB. 

G. vobzc8tus, 3’. E. Reddard, Ann. Nat. Hist. (6) x. p. 82 ; id. 

G. t.ohustus, Michaelsen, Oligochaeta, Dns Tiwreich, Lief. x. 

Two exnrnples or this specie8 tallow of ccrtain additions to the 

hlon. Olig. 1895, p. 508. 

1900, p. 374. 
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earlier account of this species, and of a few corrections in matters 
of detail. !l’he.larger of t,wo examples examined measured 72 mni. 
by a greatest diameter of 2 mm. The wor1n is thos quite as 
slender ;is Gordioil~ilus eley(oiv, and the niore robust form of 
the original specimeris is perhaps merely II matter of greater 
contraction. 

The openings of the two pairs of speruiiducal glands is, ti8 
correctly stnted in the original description of this worm, iipoii 
segments ‘ xvii. nnd xviii. AH to intenin1 charactrrs, it bas beeii 
iioted that t,his is the only species of G‘ort l iot ldi is  which possesses 
ti gizzard. The structure of this part of the alimeiitnry canal 
trho\rs some further peculiarities which have not yet been referred 
to. The gizzard in seginent viii. has quite stout muscular walls, 
but the lining of cuticle is not strongly developed as is t.he c a w  
with earthworms where the giz7.ard is a prominent struchre. 
Moreover, the gizzard by no means occupies the whole of the 
viiith segment ; the last one-fourth or tliereabouts iR occupied by 
a portiou of oesophagus, which differs from other parts of that. 
tube in that the muscular layer is rather thick, about a8 thick as 
the epithelium lining it. There is thus evideuce that the gizzard 
of this species is in a state of degeneration. In segment vii. there 
is a similar thickening of the muscular walls of t,he oesophagus, 
the layers being again about as thick aa is the epithelium beneath 
them. Here, therefore, is another, and a rudimentary, gizzard to be 
taken account of. The species seems to be descended from some 
form in which t,here were two gizzarda in vii. and viii., and while 
one of them hrs nearly disappeared the other is commencing to 
undergo reduction. These facts Eurther emphasize the bond of 
union between the genus G‘ordiotlrilus and its ally Nunnocldurs, 
t,liough in a different. way from the likenesses shown between 
Gwrliodrilus pupillatus and iV~innotlrihtv. The genus Nci,moiEriktx 
has two gizzards, which lie in the two consecutive segments vii. 
and viii. The facts, however, mist  apparently be interpreted 011 

the avsumption that from Nannodrilcu arose two separate lines of 
descent, one represent,ed by Bortliodrilus wbuatus, from which 
again G‘. doniinicensis can be deriwd a8 well a8 perhaps G. dit7icccc. 
The second line gave riue to C. picpillatus in the first place, from 
which may have arisen G?. trnuiv on the. one hand and G. elcyans 
on t.he other. The relations of G. xanzibaricus * lire not so plain 
28 the others appear to me at present to be. 

’ It is necemary to eluphasize this fact since ~ o t ~ i e  error has crept into my 
original paper upon this genus in respect to t.he positions of the sprniidiiral 
gland-porw. I find on re-examination of iny preparations that in G. clegaw 
the pores are correctly slated (upon pp. 84 and 0) to be upon seguients 
xviii.. SIX., and incorrectly stated (up00 p. 95) to be upon segmeuts xvii., 
xviii. On the other hand, in G. tlmniaic*en& the eame pores are, as in 
C;. ~Lztutns, upon xvii.. xviii., as correctly stated on the table on p. 95 of.iny 
iucnioir ; t,hey tire incorrectly stated upon pp. 01 & 94 to be upou xviii., SIX. 

As ti small matter it mny be well to note that “ GordiodvZw niattheu~stii,” 
spoken of on p. 4b3 of the Mon. Olig., is not, as Michaelsen has suggested, II 
hpws  pewnre for G .  roIn&iR but for G. zanzibanh. 
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I n  the origiiial account of 6‘. robustus the poaitiou of the first 
uephridium was not fixed. The first pair seem to be in segmont Y. 
The segments in front of this are so filled up by the pharynx and 
associated glands tbat there would appear to be hardly mom for 
a pair of nephridia. The median calciferous gland of this species 
was single, not paired as seems to be sometimes the c a m  in the 
species. 

The sprmathecoe have an extraordinarily long duct, the length 
of which in relation to the pouch is inadeqnately represented in 
the figure illustrating it in the original memoir. It is no thicker 
than the #perm-duct and runs a straight coiirse to its orifice. 

3. Solve Notes upon the Anatomy and Systematic Position 
of the Ciconiine Genus Anastornus. By FRANK k:. 
BEDDABD, M.A., F.R.S., Prowctor and Vice-Srcretary 
of the Society. 

[Receired April 3, 1901 .] 

(Text-figures 89-91.) 
Two out of the three examples of Anastomw oscitans acquired 

by the Society on Jan. 4th having died, I am eble to contribute 
to oiir knowledge of the structure of the Order Herodiones by an 
account of certain points in the anatomy of this genus. So far as 
T a111 a w r e ,  Anastomus is one of the few genera or Storks which 
has not been dissected ; and, as the genera of this order show some 
differences of structure, it is important to ascertain how Anastcnnzrr 
stands in relation to its allies. The chief sources of information 
a s  to the striicture of the viscera and musculature of the Ciconiidre 
nrc those slated below 

These various memoirs and books contain information upon 
nearly all the genera of Storks ; the only prominent genus which 
has not been ireated of is that which forms the subject of the 
present communication. There has not been, so far aa I am aware, 
itnp doubt as to the tnily Stork-like characteristics of Anastomrcs. 
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