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I have to thank the Trustees of the Australian N[mwum for
giving me the opportunity of studying this smitll collection of
Fresh-water Annelids, from the Blue Lake, Mt. Kosciusko, as
they are, so far itS I am aware, the first aquatic Oligochretc:o from
the Australian continent that have been identified.
The tube received by me in March, 1906, contltinecl a considerable number of smaU worms referable to three Hpecies : Family

TUBIFICIDE.

l. J.'nbifex clcwidis, sp. nov.

2.

Brcmchi1wc~

ple1wotheca, sp. noY.

Family PHREODRILIDE .
.3. Plweocl?-iloicles notabilis, gen. et sp. nov.
These were collected by Mr. Charles Hedley, under tlw
direction of Prof. T, W. E. David, in the Blue Lake, which ih
situated at a height of 6000 feet above the sea, near the top of
Mt. Koscim;ko. The depth from which they were obtained is
thirty-five feet ; the bottom is of soft mud, and the temperature
was 44o Fahr.
·
The worms had, apparently, been treated with osuric acid,
which, unhappily, is ill-suited for these anin~als ; for not only does
it render the body wall rather opaque, so that the internal organs
can only be studied with difficulty in entire specimens, even when
stained and mounted in canada balsam, but it also appears t0
render the chretre brittle, for, in the smaller specimens, they are
broken off short at the level of th(O body wall. Hence the llibour
of identification is increased by the use of thi~ reagent..
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The worms, too, wem soft and so readily tor·rr in luwdling that
it was not possibli' to nmkt' .satisfaetury disS!'dions for tire isula.tiou
of the genital duets. ::;ections Jr,wp been prepared, wlrielr with
tire study of entire individuals, both in glyeerim~, mHl a.ft.er being
st;tined, have enabled me tn give the following aeeount.
Of the three species, J'nl!ife;e dnvirll:s is re<tclily disting·uisha.ble
by its hwger size, espeeially by its grenter stoutness ; tire other
t\1·0 are more slendet· rtnd scareely distinguislmhle from one <mother
•·x(:ept by <Lid of the miet·o.scope, though Phn•tnlrilm~des notnbili8
i., altogether a. more delicate wornr than JJ')'(t,lte!t.illrn J!lr~lll'otheea.

T l1aV<; not <tttemptecl tu make a.n exhaustive study of either
spel'ies, but haVt' limited myself to a. deseripti!ill of sucl1 fc-ntures
a~ are important in cl mnwtcrising the spel'ies.
Thu types ;wd mic!'o~eopie pt·ep<tmtiun~ ,,-hielr ,,-el'e W'i'd in
tlri.' study, are in the Australian l\'[useuJn.
TUBJFEX

DAV!DIS,

sp. nov.

(PI. xhi., ligs. 1-Ci).

Tlw IJUnwrous iudiviLlual,., uf tlris worm Beem to inclic;a.tL' tlrttt it
the predominant species, so far as tlri~:: eollec;tion tdlows me to
judge. Unfortunately the majority are broken, a11cl othert; so
c11iled as to make it impossible to give reliable mea.sure11wnts.
Dimensions.~I estimate that the worm mertsut·es fwm 25 to
·~U nun. in length, with a. diameter of 1 mm.
j,

The skin is smooth, there are no papillre, though the posbcl'ior
;;egments <Ll'e highly ghtndular.
The Prostomi1~m is bluntly conica.l, and is eqmtl t.o nearly t11·ice
tl1e length of the first segment.
Chwtw.~The usual four bundles <tl'e present on e<teh segment;
t;re dorsal bundle consists of two kinds, "eapillifonn" and "forked
-c;·ochets," but i11 the anterior dm:en m· so segments !-lome of the
latter have an extremely delicate membmne, or a single intermediate tooth, between the limbs of the fork (" ctena.tes ") (Pl.
xh·i., fig. 2).
The two kinds of chretm altemate in a bundle, and in the
,!,!·r·eater part of the worm each bundle consists of three or four
{'<tpilliforms and three Ol' four crochets; but in the nnte-clitellian
;.;pgments, the number of ca.pilliforms is increased to six or even
se,·en~in these segments the additional capilliforms itre dorsally
j>lacecl (PI. xlvi., fig. 1 ).
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Tht> uapillifonn~ of the anterior segments are much longer tlm11
those <Lt the hinder end, <tncl there iH a gradual diminution baekwards.
One of tl1ese <:lm~t:e from !:legment ,-ii. meaRm·es 5 mm., whilP
one f1·om near the hinder end nwasures only 1·87 mm. total
lPngth.
The croehetH of the d01·sal bundles have the two teeth of equal
size and form, cliYet·ging somewhat from each other, but tlw
"lower" tooth is not eun·ed away for the "upper."
The number of chmt:e in the dorsal bundles of the antericw
segments is shown in the following tahle : Segment ... 11.
Oapillifcn;ms
Crochets ... :2

111.

+
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11'.
5
4
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Yl.

\'11.
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X.

4
:3

4
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'l'he ventral t;hnobe are crochet!:l throughout the body and
wmaJly are three ot· four per bundle. 'rlwse of the <tnterior
segments are larger in all dimensions than those of the re,;t of tlw
body.
'l'l1e two teeth at·e nearly of equaJ length, hut the dic;titl (o1·
upper) tooth is the more ~lender, the proximal (or lower) tooth
being eurved a\nty from it in the usunl typical manner (Pl. xlvi.,
fig. :3). In the m1terior segments the two teeth are nmeh mort'
different in form, the proximal being stouter and the diHhtl still
more slender, so that it appears to he rather hu·ger.
As i'-l generally the case in the family Tu hificid<e, the1·e a1·e no·
ehmtte, either dorsal or ventral, on segment xi. of the mature
worm, though they are present in the immature individuals; in
one individual, in which the genital organs we.re not yet fully
developed, there is ~till one capilliform chmta remaining in the
dorsal bundle of this segment, indicating, of course, that the
bristles drop out as the worm attains its full sexual deYelopment.
In segment x. of the immature worm, the ventral chmtre have
the normal shape and arrangement; but these also drop out as
maturity is approached, and each bundle becomes represented by
a single "copulatory chmta" of speeial fot·m and sutTounded by
a spherical gland (Pl. xlvi., fig. 6).
The copulatory chnota is a delicate, slightly curved rod, with a
simple blunt point, not recurved. It mea~ures 0·105 nun. and is
mueh slenderer than a ventral chmta, and shorter (Pl. xlvi.,
fig. +).
The copulatory clueta, indeed, is so delicate, that
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although I had seen it and sketched it in glycerine monntR, 1 I mu
1otally unable to detect it in an individual stained and mounted
in canada balsmu, although the wm·m is mature. In sections
the chreta is seen to be solid ~L!ld without a groove, such as exists
in some species.
The Clitellnm eovet·s the segments x., xi., xii. The male pon•s
.and spermathecnl pores occupy the usual position in segments xi .
.and x. respectively ; the spermathecal pore is situated just
posterior to the "copulatory chreta."
I."fTEH:\'AL A~A'l'O)IY : -

. Rep1·uda.ctive System. ·-The testes aud ovaries occupy the uxuaJ
segments, and the sperm sacs occur in segments x. to xiii. The
male-apparatus is constructed as follows :-The flat sperm flllmel,
lying in the tenth segment, against the ttnterior fact> of its
posterior septum, leads into a delicate sperm duct, which after
Bntering the eleventh segment, is somewhat coiled, or at least undulating, and passes upwards to enter the "atrium" near the
dorsal surface of this segment. The atrium has the usual retortshape of Tubificids generally, with its wider end upwards, into
which there open the sperm duct and the moderate sized proNtate
(PI. xlvi., fig. 5). The' atrial duct then passes almost steaight
downwards to the ventral surface, piercing a small penis, .which
projects into· a small penial sac m· chamber, opening· to the
exterior by the male pore. There is no chitinous shettth to this
penis, and the entire apparatus is confined to the se gm en t xi.
The spermatheca, on either side of segment x., consi~:>ts of an
{)void or cylindrical "ampulla" with very muscular wall, and a
narrow duct about half the leng·th of the ampulla (PI. x!Yi., fig. 6).
The circular muscles of the ampulla are very strongly developed
to form distinct rings. As above mentioned, the spermathecal
pore is just behind the copulatory chreta of each side.
I find no spermatophores, but that is not to say thtLt these are
not formed by this species. As a matter of fact, I could not
detect any spermatzoa in any of the mature individmLls studied,
a.nd unfortunately, the specimen sectionised turned out to be incompletely developed. 'fhe sexual organs are present, but uot
fully formed, and still more unfortunately I cmmot find any other
mature individual suitable for seetionising.
--------------------·~---~---

1

The quantity of sand-grains in the intestine, and the soft condition of the
body, rendered the investigation of the chrehc rather difficult. As
eompression caused the intestine to burst, and the 8a.ncl-grains b~- their
refringency interfered· with the study of theS<> sb-Hetures.
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V(LSCtLlwr Bystem.-This presents a large heart in segment viii.,
a,nd in the preceding segments, iv. to vii. paired, very undulating
~onunissurals, which are also repeated in the subsequentsegments
throughout the body. At the hinder end, these become much
longer, and therefore take a more undulating course along the
inner· surface of-the body wall-but they give off no branches;
.there is no network.
I made no particular study of the neplwidia, owing to the.
broken condition of the sections, due to the sand contained in the
intestine. I note, however, that the nephridia commence behind the
ditellum ; here the pores are well defined, and evident in the body
·wall in an individual that had been bisected and flattened out,
. a,£t~r removal of the gut. These pores are in line, as usual, with
the ventral chretre, but no similar pores occur anteriorly to the
eclitelhim.
_dl~~arks.-This speciefl belongs to tlmt group of the genus "
Tttbij'ex, which. is characterised by the presence of special copuiatory.-chret:.e near the aperture of the spermatheca, as in the
familiai· Europea.n 'species T. ( Psammo1·yctes) barbatus, Grube.
The genus T1Lbijex, as emended by Michaelsen (1900), includes a
number of species which have been described under several
generic names such as Hemitttbifex, Spi1·ospm·ma, Hete?"ochmta,
Embolocephalus, as well as Psammoryctes.
Of the "Psammoryctes '' group only eight species have been
.· recorded, viz. :-T. velutinus, Grube, '1'. bw·batus, Gr., '1'. heuschm·i,
· · :Brets_cher, '1'. canwrani, Visart, T. illust1·is; Ditlevsen, 1'. fosso?';
. ))itl., T. sa1·neensis, Pierantoni, and T. hamatus, Moore.
. . From each of these the present species differs in certa.in
-chat;actei:s, such as the form and number of the cbret:.e in the dorsal
details as to the proportions of the teeth of the ventral
form of the copulatory ch:.etm, absence of penial sheath,

. :, etc.
. . . Th~ _species which it most closely resembles is '1'. heuscheri
.{with which T. camemni is possibly identic~tl), but frolil this the
fprm of the copulatory ch:.eta seems to mark it off. In that species
.the, free end is sharply curved and pointed, it is twice the length
·Of· the ordinary ventral chreta, and thicker .than it; it is also said
w b~ grooved on its exposed surface. It is possible that in my
,specimens ofT. davidis, the copulatot·y ch:.eta is not fully formed-·
see, above as to the difficulty of studying it-and ·that when fully
formed it would differ from the condition described above, but I
do not suppose .that this is the case, and I believe that we are
justified in regarding it as distinct frotn the European forms.
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For tbe convenience of comparison with ~1ichaelf4en's diagnoses.
of the first two of the above listed species, I give briefly the
characters of the new species : T·w·ij"ex duviclis, sp. nov.

Integument smooth, dorsal chmtre capilliform and crochets;.·
mmally three or four of each kind per bundle. Some of thecrochets anteriorly present an intermediate tooth, or a delicate_.
membrane. Ventral chretre, crochets three or four per bundle;.··
the teeth equal, but the lower one stouter. A single copulatory·
chret~L on each side of segment x., slendm·, slightly cun'ed,_ bluntpointed, and smaller than the ventrals. 'fhere is no chitinous.
penis; spe1·matheca ;;hort, .cylindrical, with a duct of half its>
length.
BRANCHIURA PLEURO'l'HECA,"

sp. nov..

(PI.. xlvi., figs. 7 -12)
('

This is a much slenderer worm than the preceding, and stouter,
but owing to the coiled state of the mature worms, the figures.
given here are only estimated, though approximately correct.
The body wall is highly grandular.

.Dimensions.-About .12 to 15 mm. x 0·5 mm.
Cluetce.-The dorsal chretre ·consist of crochets, and, in ·the: ·
.anterior segments, capilliforms are added to the bundle. Owing
to the brittle nature ofthe chretre, the majority of tllem, in an• the ',
individuals, have the outer ends broken off, hence there is some._
difficulty in distinguishing the existence of capilliforins-but by ,a;
prolonged and careful study of entire preparatiom; and_ sectioni
and preparation's. tr.eated with glycerine and potassium:hydra _
and .·the use of high powers of the microscope, it is possiblet~
recognise that in these (Lnterior bundles, one or two of the dorsally._
placed bristles are rather inore delicate than the rest, and ·· · · ·
bases are rather longer a,nd-straight.
·
I was led to examine the matter very carefully for
anatomical characters~e.g. the modified -chretre near the
pore-have been hitherto found only in association with
chretre.
'-' Ili\EVpov-side, B'IKa-spermatheca : refers to lateral}Jortion of the
t-nre of this o:rgnn.

v

aper~
'·'
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Anteriorly there are three or four chretm in each dor~ml
bundle, of which one or two are capilliforms. After the clitellum,
only crochets are present, and usually tw? per bundle.
The ventral chretre are crochets to the number of two or three·
in each bundle. They are slender and short, measuring 0·08 mm.;
the upper (distal) tooth is nearly twice the lengthof the proximal,
and is much slenderer (Pl. xlvi., fig. 7).
The arrangement of the chretre is as follows :~
Segment ... 11.
Crochets ... 2
Oapillifol·ms 2

111.

lV.

Y.

VI.

vn.

X.

Xl.

Xll.

.2

2
2

2
3

2
1

2

2

2

2

1

1

1

0

2
0

0

1

Vlll. lX.

2

On the segment xi. the ventral chrette are characteristicnlly
arranged ·in a bunch~the bases divergent, the tips all close together, projecting through a. pore on tt small papilht . (Pl.
xlvi., fig. ll)~this bunch of four to six chretre, iu.;tead
of being arranged transversely to the axis of the body,
·is sagittal, 9 and hence conspicuous in an entire specimen.
The copulatory chreta~, are thus arranged in a reverse way
. from · the normal ventrals, but in form, the individual
copulatory chretre are crochets, nearly twice the length of
the ventrals, measuring 0:15 mm.
The bases of these are
surrounded by a group of muscles, but there is no special glaud.
The Clitellurn covers the segment i x., xi., xii. The male pore
is on xi., just outside of and anterior to the copulatory chretre.
In section, a furrow is seen to run backwards from the pore to the
·level of the chretre; possibly indicating t.hat in copulation such a.
furrow is formed for·the transference of the spermatzoa from the
male pore to the spermatheca of another worm, and corresponds
to the "spermatic groove " in Acanthodriline Earthworms.
The spermathecal pore is :Situated near the anterior margin of
segment x., and occupies an unusual position, in that it lies near
· the lateral line of the body, about midway between the dorsal and
ventral chretal rows (Pl. xlvi., fig. 10).
INTERNAL ANATOMY:~

Reproductive System.~The testes, ovaries, etc., occupy the
usual Begments. The sperm sac is i.nedian, and extends through
segments xi. to xv~., while the fDilr preceding segments, vii. to x.,
• I find the copulatory chretre of Taupod1·ilus simplex, Benham, to have
this disposition, which is apparently shown in StDlc's figure of B.
(Ilyod1·il1ts) coccinea.
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a.re filled with loose masses of developing spel'lnatazoa. The{,
sperm funnel is fiat, leads into R short and· delicate duct which)
passes directly downwarqs after piercing the septum to enter the···
eleYenth segment; here it passes below the ovary, and I have·.·
been unable to trace it accurately amongst the ova-it winds
somewhat and appears again near tl1e apex of the atrium. . Its
course, indeed, is similar to that in 1'a76JlOcb·il7£S simplex, but
does not coil round the atrium as in that species.
The Atrium is a cylindrical organ, rounded at its upper
' It presents three more or less distinctly marked regions-the sac,
the neck, and the atrial duct-each having a structure similar to
that described by Beddard (1) in B. sowerbyi. Th!Lt is, the sac'.
itself is lined by tall glandular cells similar to those described and
figured by me for Taupod1·ilus simplex ; the short neck, which ·
not abruptly marked off, is lined by cubical cells (I was·unable
detect cilia in my sections, though no doubt they 'exist as in
species), but the duct, which is sharply differenti~tted, is lined
columnar cells, which support a distinct cuticle, continuous
that of the outer epidermis (Pl. xlvi., fig. 8). The wall ofthe
is muscular, and outside this coat is a layer of "prostate
form essentially similar to those described and figured by .oeuuara,
(1) 6 and Stole (14). In fact, except for minor details, the apparatus
is. characteristically Branchiuran. There is no penis
the bunch of copulatory chretre on their papilla,
The spermatheca, situated on each side of segment
relatively small, pyriform in shape, with a short distinct
bent at right angles to the ampulla (Pl. xlvi., fig. 9), to1aterally as above desci'ibed; Though the ampulla is filled
spermatozoa, they are not moulded into a spermatophore.
The Vascular System.-Two pairs of enlarged "hearts"
visible in the entire specimens, lying. in segments viii. and
while in transverse sections, a third iB seen in segment x.
The usual narrow, undulating commissurals are present in
remaining segments. I was unable to-detect a "supra inte,t.ili
vessel," except possibly in. segments x., xi., xii.-for in
segments,. in transverHe sections, two vessels lie above the
larger, the . " dorsal," and a smaller one below it, which
the "supra intestinal." Further back, an9- further
only a single vessel is visible above the gut; and throughout
a single one, the "ventl'al" vessel below. In the greater
the body the commissural vessels instead of going directly
.
the dorsal to the ventral vessel, break up into a more or less:
elaborate plexus on the body wall (Pl. xlvi., :fig. 12), and in the
'' For references munbered in braC.kets see Bibliography at eml of paper.
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posterior third m· so this network has very small meshes; the network is continuou~:~ from segment to segment. Such a network is
rare in Tubifici<Th,-it has been described only in Bntnchi1tra, as
emended by Michaelsen (9), as well as in Rhizocl1·iltts limosus,
Hatai (8), and to some extent in R. pilosus, Goodrich (7).
The form mid constitution of the network is more like that
figured by Hatai than of the other species referred to, viz. :~
Each "latero-dorsal" and "latero-ventral" vessel (pv. ), of which there
is a pair in every segment,. after reaching the body wall in these
post-clitellian segments, breaks up into a nmnber of anastomising
branches, with a tendency to !t longitudinal and transverse
arrangement. It i'l quite unlike the simpler arrangemBnt of B.
sowerbyi, and is less elaborate than that in B. coccinea (14).
The first nephridium occurs behind the atriopore in segments
xiii. and xiv.
Remcwk~.-That this ~vorm is closely allied to Stole's "Ilyodrilus
coccineus" there can he no doubt, and there appears to me a
certain amount of truth in Ditlevsen's criticism (B) of Michaelsen's
union of this worm w;ith Branchiura sowet·byi in the genus
Bmnchiura-:-but 1 am not in a position to discuss this question
on the present occasion, and I ha ye therefore. followed Michaelsen
in placing the species in the genus Branchiura. I would remark,
however, that if the two species are distinct, a new generic name
must 'be found for "Ilyodrilus coccineus," since 1lyocl1·il1ts was
used by Eisen earlier in a different sense.
In a recent article Michaelsen has severely criticised my genus
Taupoclrilns, and denies that it is even specifically distinct from
B. coccinea. To this criticism I hope to reply after reading his
niemoir on the Elhe Oligochretes, which, unfortunately, I htwe
not yet seen. Possibly, B. pleu1·otheca may be a vttriety of B.
coccinea, hut till I have studied this memoir I shall allow the
above account to stand.
\
The p~ePent species may he diagnosed thus : Branchiura ple1trotheca, sp. nov.
Chretre, dorsal bundles of 2-3 crochets, with capilliforms added
in anterior segments 1 ventrals crochets, with upper tooth longer
than the lower. On segment xi., behind the male pore, a bunch
of copulatory chretre in the ·sagittal plarie, the .Points converging,
·..the chretre similar in forin, greatei· in size than the other
ventrak Clitellum k.x., xi., xii.; spermathecal pore lateral, near
anterior margin of x. :1\fale e'fferent apparatus as in B. coccinea,
but the atrium elongated ovoid,· and the sperm duct opening at
: its apex. An el!Lborate integumental blood plexus in the greater
': part of the body.

~
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PHREODRILOIDES, gen. nov.
I-tesemhliug Phreodrihts, Beddard, but without a spermathectt.
The sperm duct opens into tt muscular, but non-glandular sac,
containing spermatozon, which ~pens to the exterior in ~eg
ment xii.
PHREODRILOIDES NO'l'ABILIS, sp. nov.
(Plate xl vii. ).
Only a single individual of this very interesting worm was
received, but fortunately it wtts sexually mature. It was, after
examination in glycerine, stained and mounted in canada balsam; ·
later it was unmounted, and the ttnterior end cut into serial
sections .
.Dimensions.-It is altogether shorter and more slender than the
preceding ; it was coiled in a fiat spiral at each end, so that the
length here given is only approximately correct, viz., 8 mm. The
body wall is very glandulnr ; the glands are in two distinct
annular groups in each segment, that is, each segment is biannulate, of which the larger occupies the grettter part of a segment,
and a much narrower one lies .near the· posterior intersegri1ental
furrow.
Ghwtce.-The ventrals commence in segment iL, ·and the dm·sltls.
in iii. (as in Btlweod?·ilus ). The ventral bundle normally contains
a single chreta, which is a simple-pointed sigmoid, with very feebly
expressed nodulus (Pl. xlvii., fig. 13). But in a few Hegme'nts I
noted two such· ehretre. These ventrals measure 0·05 mm.
The dorsal chretre are entirely capilliforms, and there appear to
be two in each bundle, one longer and thicker, one shorter and
finer. This is certainly the case in segments iii. and iv., but
unfortunately the rest were broken, the anterior end _being
protected by its curvature retained th~m when mounted in
glycerine. After rrianipu~ation, l~owever, I found tha;t even these .
had been broken.
I farled to ineasure .them, but the longer
chreta was rather grea,ter than half the diameter of the bod.y.
, A careful study of transverse sections shows that each of the
subsequent segments contain bases identicalwith that of these
two segments, i.e., the inner end is abruptly truncated, there is no
nodulus, and the embedded portion is straight-:-all characters of
capilliforms.. Ohretre are absent in segment xii., and' there are no.
copulatory chretre.
The Glitellum commences at about the middle of segment xii..
and surrounds segment xiii., but only a, very short portion of the
ventral surface is glandular.
The male pore is situated near the anterior margin of segment
xii , rather mediad of the line of tlie ventral chretre. There is no
spermathecal por~·.:
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INTERNAL .~NATOMY:~

Reprodu.ctive System.~The structure of the male efferent
appamtus is very peculiar. A pair of testes lies in segment xi.,
on, the anterior septum; the Kperm funnel is simple, and the
sperm duct <Lfter piercing the septum xi.fxii., passes backwards in
a slightly undulating course on the mesial side of a lat·ge muscular
sac, into the neck of which it opens (Pl. xlvii., fig. 15).
The muscular sac in segment xii. was very conspicuous in the
entire specimen, as it is filled with ripe spermatozoa. It is nearly
cylindrical, hut curved, so tha.t it is convex dorsally ; its rounded
free extremity is directed forwards and rests close behind the
septum xi.fxii., while posteriorly, after cmving downwards as it
approaches the middle of the segment, becomes r<Lther narrower,
to form a short "neck." This now opens into a small, subspherical chamber through its mesi}tl wall. This chamber, which ·
may he termed the "penial chamber," in its turn communicates
with the e'xterior by a comparatively small pore on the ventral
surface of segment xii. (Pl. xlvii., fig. 14).
·
The structure of these parts is as follows:~The "muscular sac"
is lined by a fiat epithelium, in which nuclei -Ca:n only be distinguished here and there, surrounded by a thick coat of circular
muscle-fibres (PL xlvii., fig. 16).
There is no glandular
covering, and no gland opening into this sac.
The
. sperm duct has the usual structure, and opens into the
narrow neck of the preceding near the opening of the
la.tter into the "penial chamber" (Pl. xl vii., fig. 15). The
short " c~mmon duct" thus formed does nQt differ in
stmcture from the rest of the sac. At the point of entrance of
the sperm duct, the cilia project into the sac (Pl. xlvii., fig. 16).
The subspherical "penial chamber" appears to be an invagination
of the epidermis, it is lined by an epithelium, which· over the
greater part of the outer hemisphere is similar to the epidermis,
but the whole of the mesial surface of the wall, as well as the
apex and part of the outer wall, is lined by a layer of tall glandular cells (Pl. xlvii., fig. 17). The wall is, further, provided with a
thin coat of circular and longitudinal muscles, as \v'ell as "retractor
muscles" connected with the body wall. The structure of this
chamber suggests that it.is capable of proti·usion, and on one side
of the body, the common duct (or neck of the muscular sac) is itself pushed forward into the cavity of the " penial chamber " (Pl.
xlvii., fig. 17) in such a way as to suggest a "penis " such as
exists in some species of Phi-eodr·ib.u; ( P. alb·us, P. lacustris ), hut of
much smaller dimensions.
In segments xi. and xii. ~re masses of developing spermatozoa;
the fol'mer segment is filled by them, the latter only partly so,
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and in segment xiii. is a median sperm sac, with a definite walL'
'L'he ovary is in segment xii. in the usual position, and loose ova
of various sizeH also occur in this segment; in xiii. and xiv. are
also very large ova, one in ea-ch segment, lying in an ovisac. The
oviduct I was umtble to trace satisfactorily, but at the boundary
of segments xii.jxiii. I detected a mass of small nuclei in a
position suggesting the duct, but the compression to which the
worm had been subjected had·entirely obliterated the lumen, if it
be the duct, and though I was able to trace these cells into continuity with the epidermis, no pore was visible
The alimentary canal presents no special · features.
The
pharynx is present in segment ii. ; the msophagus, thick-walled
and of small diameter, extends into the tenth segment, beyond
which it opens abruptly into the thin-walled intestine, which has
a diameter about twice that of the msophagus ; here, starting in
segment xi., the gut is filled with sand grains, diatom shells, etc.·
There are salivary glands or septal glands bn the anterior wall of
·
segments v. and vi.
Of the vascu.lcw system the following facts were noted. The
. dorsal and ventral vessels are the only longitudinal trunks ; these
are connected by delicate commissurals in segments iii. to vii., the
last being slightly larger than the rest, but not definitely "heart"like. There .are no integumental vessels_; on the outer wall of the
intestine, however, there is a very regular network of bloodc
vessels foi·med of closely and regularly ·set circular vessels connected by short longitudinal ones. This recalls Michaelsen's.
account of ijhe arrangement in Phreowrihts kerguelenensis (10).
.
· The blood is quite pale in colour.
The nephridia are loose-coiled tubes of a Tubificid character ; · ·
they seem to be asymmetrically disposed, for the firs't organ lies
on the left side of segment vi. Those of the following segments
are also confined to the left side ; that in segment x. is on. the
l'ight side ; and further back I see only one in a segment.
.Rema?·ks.-Although the worm agr!leS with Ph1·eodrilus in
general external anatomy and in several of the internal characters,
so as to be easily included in the family Phreodrilidre, as defined
by Michaelsen (1902), yet it differs from all thfi, species of the
genus Phreod1·ilus in the structure of the male efferent apparatus,
and in the apparent absence of a spermatheca. I say "apparent"
- absence, for it may possibly be that the muscular sac, filled with
spermatozoa, has received those spermatozoa during copulation
with another worm. But in no Oligochrete hitherto studied do we
know of such a sperrnatheca connected.in this way with the male
duct. On ·the other hand, we not unfrequently find the I'ipe
spermatozoa filling more or less of the atrial cavity, through
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which of course they must pass on the way to the exter·ior·. · But
in most of these cases there is no doubt as 'to the nature of the
chamber ; it is provided with a glandular lining, or receives the
necks of the gland cells of the prostate, aud tlwu~h we are in
ignorance as to the exact function of this secretion, yet it itppears
probable that it takes some share in the process of copulation.
In the present worm, howev~r, the sac which contains the spermatozoa is absolutely non-glandular-there is neither prostate, nor
prostate cells outside it, nor glandular cells lining it. The wall
is strongly muscular, far more mm;cular than is the atdum in
other aquatic Oligochretes, and in this respect resembles the
muscularity of the spet'matheca in many Tubificids. At any rate,
we l).ave to note the entire absence of a spermatheca corresponding
to that of Ph1·eod1·il1ts.
In all the species of this genus the spermatheca is a long sac
extending through two or more segments and opening near the
anterior ~rgin of segment xiii. This is quite an exceptional
position for this organ, in the class, for it is almost universally in
front of the male pore, though in certain of the Lumbriculidre it
is behind the pore. .
The idea occurs to one that in. Plweod1·iloides the pore of the
spermatheca has passed forwards into segment xii., and has
become coincident with the male pore. But there is nothing
analogous to such a fnsion throughout the Oligochretn,, n,nd it more
reasonable explanation is ~hat the atrium has become a reservoir
for the spermatozoa, and thn,t copulation does not occur, that the
muscular sac (or "autospermatheca ") discharges its own spermatozoa on its own ova, during the formation of the cocoon.
But there is another feature in :which .this new genus differs
from Ph1·eodril1ts-in that. genus the .sperm duct opens into it
more or less tubular organ lined with glandular cells and termed
the·" atrium," which in turn opens through a "penial sac" lined
by flatter cells, and surrounded by muscles This sac is quite
·small or evanescent in P. km·y7telenensis (1 0), but is of considerable
. 11izein P. lac1tstris and others (see Benham, 4), and further, in
most species the pore is at 'the end of a conical protrusible orgn,n
·lying in this sac.
From a mere inspection of a ·figure, the male apparatus of
Ph1·eod1·iloides appears to be readily comparable with that of
P. ke1·gtwlensis, Michaelsen, and P, lc,cus1ris, Benham, were it not
that what is a highly glandular sac (atrium) in these two species,·
is a.non-glandular, highly muscular sac in Ph1·eorJriloides; and it
appears' that the "peniar chamber" of the latter-partly
glandular as it is--.:.may represent both the atrium and the penial
sheath of such a form .as P. lacw;tris. On the· other hand, tl1er·e
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is some slight evid,ence that this penial chamber is
when it would colTel:lpond only to the p~nial sheath of P. u~cusw~s:
If this chamher is really eversible, we must probably concl~dt
that copulation does take place, and if so, the only sac
receiving spermatozoa is the muscular sac, which
function as a spermatheca. So that. whatever may be the
homologies of these parts, the distinctness and pecularity of
new genus are sufficiently striking.
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