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a.nd ]ecrs dark brown externally, grizzled whitish internally ; e- . 
upper surface of bands naked, flesh-coloured, of feet pale brown, 
lightening terminally to whitish ; soles quite naked, finely 
granulated. Tail long, finely haired, yellow for its terminal t wo 
inches and along its unde1~ surface; the remainder dark brown . 

Skull a.n<i teeth agreeing word for word with t he description 
of those of P. longicauda given in the 'Catalogue of Marsupials.' 

Dimensions of the type, measured in skin :-
Head and body 300 mm.; tail 177; hind foot (s. u .) 59 ; ear 

(wet) 28. 
Skull- basal length 57·2 mm. ; greatest breadth 23·3 ; nasals 

27 x 5·2; interorbital breadth 12·8; palate, length 37 ; combined 
length of three anterior molariform teeth 10. 

Hc6b. A vera, Aroa River, British New Guinea. 
Type. Adult male. B.M. No. 3.12.1.23. Collected by A . S. 

Meek. One specimen. 
In the conspicuous striping of its dorsal surface this handsome 

species differed from all known Bandicoots, though it was 
possible that when dried skins of P. longicauda were examined, 
some indication of a similar pattern of coloration would be found 
to exist in that animal. 

EXPLANATION OF PI,ATE XXIII. 

F ig. 1 a. A.·nisom .. IJS imitato1• (p . 200). Lower view of skull, natu ral s ize. 
1 b. , , , Left upper molar s~ries, t . 
l c. , , , Upper view of skull. 
1 d. , , , Front view of incisors. 
1 e. , , , Right lower molar series, t. 
2 a & 2 b. Hvo-m.IJS meeki. (p. 198). J4o\yer and upper views of skull, natural 

SIZe. 
2 c. Hyornvs meeki (p. 198). Rig·ht lower molar series, f. 

The following papers were read :-

1. On some new Species of Aquatic Oligochreta f rom New 
Zealand. By W. B. BENH.A.M, D.Sc., lVLA., F.Z.S., 
Hon. M. RS. Tasm.; Professor of B iology in the U ni ver­
:::ity of Otago. 

[Received J nly 24, 1903.] 

(Plates XXIV.-XXVI.* and Text-figure 23.) 

In the course of a biological survey of the Nevv-Zealand lakes 
undertaken, during the year 1902, by Messrs. K. Lucas and 
H~dgson, of Ca.mbridg~, a con~iclerable number of specimens of 
~hgo?hret~ were obtamecl wh1eh were placed iu my hands for 
ldent1ficatwn. My best thanks are due to Mr. Luca.s for his 

* For explanation of the Plates, see pp. 231, 232. 
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generosity in thus affording me an oppo1·tLmity, for nlany years 
to come likely to remain uuiqu.e, of examining the deep-water 
Oligochreta. of our lakes. 

In view of the extremely interesting character of the terres­
trial Oligochretes of New Zealand, both from a morphological and 
a zoo-geographical aspect, it seemed probable that our deep lakes 
of the South I sland would contain equally interesting species ; 
but the result of my investigation, though not wholly without 
interest, is rather disappointing. For, whereas our terrestrial 
fauna includes several endemic genem, like JV!aO?·id1·ilus, Plagio­
chceta, Neod1·ilt~s, Deinod1'iltt.s, and Octochcett~s , our lacnstrine genera 
are, with one exception, of an exotic character; and even the single 
new genus that I have ventured to create, viz. Tat~pod1·ilus, is 
very near akin to a European worm, B1·anchiw·a cocC'inect of 
Vejdovsky. 

But amongst the new species that are here enumerated, Rome 
are of considerable inter est. Of the genus Ph1·eod1·ilt~JS Beddarcl, 
originally founded for a N ew-Zealand worm, but now extended to 
include certain South-.American aquatic species previously placed 
by Beddard in the genus Hespm·od1·i1Ju,s, I find two new represen­
tatives: one of which i::; "Hesperoclrilid" in the nature of the 
male efferent apparatus, and therein agreeing with the Kerguelen­
I sland form and South-American species, rather than with the 
original representative from New Zealand. This genus thus has a 
distribution similar to that of our el'\.rthworms belonging to the 
genus Notiod1·il,~~s. 

Two other species deserve mention here : Dip01·ochceta ctquatica, 
sp. n., and Pl·utellus lcwust?·is, sp. n., for both of these genera are 
characteristically Austrl'l.li:'l.n. 

The genus Dipo1·ochceta was founded originally by Beddard for 
D. ·intermed1'a from Lake Brunner in this colony; but it has now 
been extended so as to include a number of Australian species, and 
hitherto Beddarcl's species has been the only representative on this 
island. It is worth noting that both our species occur in water, 
whereas the majority of the species are terrestrial. 

As to. Pl~t-tell'us lac~bst·ris, it differs from the rest of the species 
in certain characters, viz. , the loss of gizzard, and the absence of 
nephridia in the pregenital segments ; and at first I was_ inclinecl 
to form a new genus for it, but these features, in which it 
approaches Pontod1·ilus (an inhabitant of the sea-shore in various 
parts of the world), appear correlated with an aquatic habit. 

These two genera, Dip01·ochceta and Plutellu,s, belong to the 
subfamily Megascolecinre, and they are the only representatives 
of this subfamily in New Zealand. It is true that Schmarda 
attributed Notoscolex (Hypogceon) m·thostichon to New Zealand, 
but this appears to have been due to an error- to a lapsus cctlarni. 
He gives as the locality "Mt. Wellington": now, there is no such 
mountain in the district visited by Schmarcla in New Zealand, 
but he did visit Mt. V\Tellington at Hobart, 'rasmania; and there 
is no doubt in my mind that he obtaine.d "H. orthostichon" in 
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Tasmania, and not in New Zealand, for the genus Notoscolex is 
common in the former locality, and has never been recognised 
amongst the numerous collections of N ew-Zealand worms examined 
by Beddard or by myself. 

Again, Baird described " Megascolex antarcticus " from New 
Zealand-this in all probability should be placed in my genus 
Plagiochreta. With these two doubtful exceptions, then, the only 
representatives in the N ew-Zealand area of the extensive sub­
family Megascolecime are :-

Diporochretc~J intermedia Beddard, 
D. chathamensis Benham, 
D. aqu atica, sp. n., 

and Pl~ttellus lacustris, sp. n. ; 
and the occurrence of these four species is rather difficult of 
explanation, for the subfamily is characteristic of Australia, and, if 
we except the Malayan Pheretima., is almost confined to Australia 
and Ceylon. 

The remaining species belong to common and probably wide­
spread aquatic genera, viz., Lim~nodrilus, Tubifex, Enchytrreus, 
Achreta, and Haplotaxis. 

Of the first two genera, representatives have already been 
referred to by Beddard as occurring in this colony, but no 
description of the species has been published. Of the Enchytrreidre 
Beddard * has recorded Henlea ventriculosa and Fridm·icia, galba 
(=F. antarctica Bedd.), both of which are terrestrial species living 
in swampy places; while of Haplotaxis we already know H. smithi 
Beddard from this country. 

A special interest appears to be connected with some of the 
new species described in this paper, in that they were obtained 
from very considerable depths ; at any rate the soundings given by 
Mr. Lucas for the hauls enumerated below imply that the worms 
were obtained from the bottom, and, moreover, the intestine is 
loaded with mud- and diatom-valves; although I do not know what 
means, if any, were employed to prevent the entrance of organisms 
as the dredge was pulled up through the water. The absence 
from this collection of the families N aididre, .1Eolosomatidre, and 
Lumbriculidre seems to indicate that some such means were em­
ployed, a.s these families occur in shallower waters amongst water­
weeds; and representatives of Naids and Lumbriculids do occur 
in New Zealand, as I have collected them in the neighbourhood 
of Dunedin, but I have not yet worked them out. 

List of Wm·ms obtc~Jined by Mr. K. Lucas, and described 
in the present paper. 

Fam. PHREODRILID..E. 

1. Ph1·eod1·ilus lctcust1·is, sp. n . 
2. P. mauianu s, sp. n . 

ii' Beddard, Proc. R. Pbys. Soc. Ediub. x-ii. p. 41. 
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F:tm. TuBIFICIDJE. 

3. Tat~Jpod·rihbS simplex, gen. et sp. n. 
4. Limnodrilt~JS vejdovskyctntts, sp. n. 
5. L. lucasi, sp. n. 
6. L . * . sp. me. 
7. Tu bifex sp. inc.* 

Fa m. ENCHYTRIEIDIE. 

8. Enchyt1·ceus sintulans, sp. n. 
9. Achcetct 'lnaO?·icct, sp. n. 

Fam. H APLOTAXIDIE. 

10. HcqJlotaxis hete1·ogyne, sp. n. • 

Fam. MEGASCOLECIDIE. 

Subfam. MEGASCOLECINJE. 

11. Diporochceta aqtu£tica, sp. n. 
12. Plt~JtelltbS lactbStris, sp. n. 

The total n umber of individuals examined is about 150, and 
these were obtained at 27 stations in six lakes ; of which two a1·e 
in the South I sland, and four in the North Island. 

The following table shows the distribution of the above species 
in these lakes, the depth at which they were obtained, and the 
number of stations at which each species occurred. 

Table showing Distribtttion of tl~e W01·ms. 

Name. No. of 
Specimens. 

No. of 
Stations. Lake. Depth in 

feet. 

Plweodt•ihts laett,Stris ......... 16 [t Wakatipu. 300-1000 
~Ianapouri. 150-500 

" 
mauiat~l!US . . . . .. 1 1 'l'aupo. 150-500 

Linmod1•ilus v~fdvvskyamts. 3ot 1 Waikare. 9 

htcasi .. .. .. ...... many { ~ 'l'aupo. 300-450 
" R.otoiti. 100-228 

• (A) 1 1 Wakatipu . 1000 " 
sp. me. .. . 

" " 
(B) .. . 1 1 Manapouri. 150-500 

" " 
(C) ... 1 1 W aikaremoana. 200-750 

Tubifex sp. inc. ............ .. . 1 1 'l'aupo. 150-500 

" " 
2 1 Rotoiti. 100-228 

" " 
1 1 W aikaremoana. 200-750 

Ta1vpodriht,S simple.1: ......... 6 2 1\fanapouri. 10-1000 

" " 
11 2 'l'aupo. 150-500 

" " 
1 1 Waikare. 9 

Encllytt•cetts sim1tlans ... ... ... 7 1 'l'aupo. ? 
.A.chceta maorica ............. .. 1 1 Manapouri. 350 
Haplotax is llet e·rogyne .. ... . 2 1 Wakatipu. 550 
Dipm·ochceta aq~tatica . . . . .. 2 2 Manapouri. 350-550 
P lutellus lamtst1·is ... ......... 17! 7 Wakatipu. 300-1200 

* The specimens being immature arc not named. 
t Together with six immature specimens probably of this species from Waikare­

moana, 800-840 ft. 
:t: Also some cocoons, which appear to belong to this worm. 

. 
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Analysis of the Oligochcete J?a/1.tna of each of the Lcb"kes. 

Lake Wakatipu, South Island. 
Greatest depth, 1242 feet. 
Number of sta.tions at which worms were obtained, 10. 
Total number of specimens, 37. 
The commonest ·worm appears to be Pl;t,&tellus lactbSt?·is, which 

was obtained from 7 stations at different parts of the lake, so tha.t 
it is evidently widespread throughout ; but it appears to be 
limited to this lake, as none were obtained elsewhere. 

Plweodri~s lacust?·is also occurred at t hree stations, and appears 
to be ::;omewhat less widely distributed, though living at the same 
depth. Haplotax?·s hete1·ogyne was obtained only at one station, 
and a single undetermined immature specirnen of Lirnnod?"ilns. 

L1'1.ke Manapouri, South Island. 
Greatest depth, 1458 feet. 
Number of stations, 6. 
Number of specimens, 16. 
This, the deepest lake, so far as this f;urvey is concerned, 

contained a greater variety of Oligochretes than any of the other 
lakes, for it yielded 6 genera. 

Ph1·eod1··iltbS lacust1·is and l'cHtpod?·iZ.us simplex account for 
twelve out of the sixteen specimens ; the former was obtained once 
only, the latter at two stations. At two other stations Dipo?·o­
chceta ctq'uat?:cc(, and at another .. Achceta rna01·ica were captured, 
while an immature Lirnnod1·iltf,S completed the list. 

La.ke Taupo, North Island. 
Greatest depth, 534 feet. 
Number of stations, 4. 
Total number of specimens, 32. 
Taupodril;t,bs sim~plex and Limnod? .. il?,t,S l~tcc~;si account for more 

than two-thirds of the total, the former occurring in t•vo hauls, the 
latter in one only. With the former, Pk?·eod?·iltbS rna,uianus was 
obtained, while at another spot Enchytneus si1nula1~s occurred, and 
an undetermined species of Tubifex completes t he list. 

Lake Rotoiti, North Island. 
Greatest depth, 228 feet. 
Number of stations, 2. 
Number of specimens, many. 
This lake js characterised by Limnodrilus lttcasi, of which 3 or 

4 dozen were obtained at one spot; while at the other station 
immature specimens of Tubifex occurred. 

Lake W aikaremoana, North Island. 
Greatest depth, 846 feet. 
Number of stations, 3. 
Number of specimens, 16. 
U nfortuntttely thetSe were very l'om·ly pre~er\-erl: mnrh J,roken 
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~tnd imlHGttun~ specimen~ of 'l.'t~b·ij'ex sp. and of Liumodrila.s, 
amongst which some appear to be L. ~1ejdovskyan'l.tS. 

Lake W aikare, North I sland. 
Greatest depth 9 feet. Only one haul was taken, which yieldeu 

numerous specimens of Lirmwd?·•tl~tts vejdovskyaln'l.~s and one 
individual of '11ct!Upocl?·ilus sirnplex. 

I t will t hus be seen that the lakes in the North and South Islanu 
respectively differ considerably in their Oligochretes, so far as 
research has yet gone. 

The t wo species of PhYeod?·ilt~s are very distinct, one confined to 
the north, and the other evidently common in the southen1 lakes. 

Of Ta~podrilt~Js, t he northern and southern representatiYes may 
be Llistinct, t hough I have includerl them in the same species, as 
the southern material was not in sufficiently good condition t o 
pe1·mit me fully to investigate the details of t he reproductive 
organ. 

Unfortunately the southern 1·ept·esentatives of L1'mnod1·ilus are 
immature, but they appear to differ in t he form of t heir chretre 
from each of t he northern species, L . 1Jejdo·vskyamt,s from vVa.ikare 
and L. l1.wasi from Taupo. 

P HREODRILUS LACUSTRIS, Sp . n.* 
A very narrow worm in which t he ventral cluetce ar e in couples 

of t wo kinds: each couple consists of (a) a simple hook -like hristle 
nnd (b) a hook with a very minute tooth in t he back. These 
chretre measure 0·06 mm. in length. 

The ventral chret re are absent on segments xii., xiii. , though on 
the latter segment they are replaced by special copulatory ch ret re. 

Dorsal chretre solitary, capilliforrn, beginning on segment i i i. 
The clitell'Wnt covers t he hinder part of segment xii. and the 

whole of xiii. 
The rnale po1·es are in line with the ventral chretre at t he hinder 

margin of segment xii. 
The oviducal pores are in t he same line, at t he boundary of seg­

ments xii.jxiii . 
The sperrnctJthecal po·res are in line wit h th e ventral chretre at 

t he anterior margin of segment x iii . 
Coptblatory chcetce, a pair of couples; each pair in ::1 speciH.l ovoirl 

ghmdular follicle just behind th e spe1·mathecal pore. 
The preclitellar neph1·idium appears to extend through segments 

v ii. to x. 
No sperm-sacs; but loose developing spermatozoa in segments 

viii. to xii. 
Spe1·midtwal glct.nd of large size, filling segment xii., :slightly 

convoluted, receiving t he sperm-duct at -its short, nan ow neck, 
where it enters a large protrusible penis, enclosed in a muscular 

"' A detailed acc.:ount of t his ~pecies has been sent to the Editor of the Quart. 
J ourn. l\Iicros. Sci. 

• 
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penial sac. There is no atrial sac, and the atrium itself is not 
longer than the penis. In its general arrangement it resembles 
the apparatus in Hesperod1.'·ilus ctlbus of Beddard. . .. 

The spe'rmathecce (one pa1r) extend through segments xm. to xv.; 
the pore leads into a very slightly dilated muscular duct which 
soon becomes narrow and is much arched dorsally; on passing 
throuO'h the septum xiii.jxiv. the duct, still narrow, becomes glan­
dular~ and then opens into the ampulla, which occupies the hinder 
part of segment xiv. and the whole of segment xv. 

Dimensions. 20 mm. x l mm. 75 segments. 
Localities. Lakes Manapouri and Wak~tipu, South Island of 

New Zealand. 
Remcu·ks.- This worm agrees closely with those South-American 

worms for which the genus Hespe1·odril!us was founded by Mr. 
Beddard * ; but Dr. Michaelsen t has shown good reason for merging 
this genus '\\---ith Phreod1·ilus owing to the discovery, in Kerguelen, 
of a worm which in certain respects presents the characters of 
both the genera. · 

The discovery in New Zealand of two new species, this and the 
following, belonging to the section of the genus hitherto found in 
the Falkland Islands, South America, and Kerguelen, is a most 
interesting additional fact in our knowledge of the geographical 
distribution of the Southern Oligochreta. 

PBREODRILUS MAUIANUS:t, sp. n. 
This new species is founded on a single immature individual, 

which, however, differs from any hitherto described. 
The ventral chretre are, as usual, of two kinds, one of each in 

each bundle, viz.-(c6) a simple hook-shaped, single-pointed bristle, 
and (b) a similar bristle with a very distinct tooth on its upper, 
convex, surface. These chretre measure 0·15 mm., and are thus 
much longer than those of the species just described. 

The dorsal chretre are capilliform, solitary, and commence in 
segment iii. 

The resophagus is narrow up to segment vi., where it dilat.es, 
and is then constricted by the following septa. In the middle of 
segment ix. the gut presents a slight constriction, and the epithe­
lium suddenly changes iu its character- the cesophagus passing 
suddenly into the intestine. The dorsal vessel lies free of the 
gut in segment x. and forwards; a supra-intestinal vessel is 
recognisable in segments vii. to xv. An enlarged commissural 
vessel exists in segment x., and a contorted, swollen, heart-like 
organ in the following segment (xi.), which appears to be connected 

* Beddard, Ann. Mag. Nat.. Hist. (ser. 6) xiii. p. 206; & Ergeb. Ham b. Ma"'alha.en. 
Sammelreise, 1896-" Naid. 'l'ubificid. u. Terricolen," p. 9. o 

t Michaelsen, Oligoch. d. deutscb. Tiefsee Exped. 1902. 
1 The specific name'~ ma7tianus," in which the syllable a.u has the sound of ow in 

cow, refers to the myth1cal Hercules of the Pacific, known to the Maoris as Maui. 
The North Island of New Zealand owes its origin to Maui, who, while fi shing from a 
boat at sea, hauled up the land at the end Qf his :fishincr-line. Hence the oricrinal 
Maori name for this island was" Te ika a Maui "-the .fi~h of Maui. o 
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with the supra-intestinal vessel. .Af3 I have studied the specimen 
only as an entire object, I cannot say anything as to the structure 
of this organ, but it seems to resemble in its external features 
the "blood-gland" which Beddard describes as occurring in seg­
ments xii., xiii. in P . subterraneus. 

DinMnsions. 15 mm. X! mm. I t is much stouter tha.n 
P. lc6cust1·is, and consists of 70 segments. 

Locality. Lake Taupe, North Island, N ew Zealand. 

TAUPODRILUS, gen. nov. 

TAUPODRILUs SIMPLEX, sp. n. (Plate XXIV. figs. 1- 9.) 
Of this worm I found about a dozen individuals, most of which 

are only the anterior ends, and a few are entire. They are all much 
coiled, rendering it a matter of some difficulty to make sagittal 
sections. 

The following account is based on the study of three individuals, 
more or less sexually mature, stained and mounted in Canada 
balsam, and a series of longitudinal sections through the anterior 
segments, and transverse sections of the middle region, in addition, 
of course, to the usual glycerine and potash preparations. 

The prostomium is conical and relatively long. 
Chcetce.- 'rhe dorsal bundles consist of capilliform (at any rate 

in the anterior segments), accompanied by bifurcate chretre 
(Pl. XXIV. fig. 3), with a few delicate intermediate teeth. 
Such chretre may be termed "multidentate" or "ctenate," and 
occur also in Tubifex rivulm·um. 

The ventral bundle consists almost wholly of crochet-shaped 
chretre, with intermediate teeth. In the dorsal bundle there are 
one or two capilliform and usually three or four ctenate chretre 
(in one individual the former were only present on segments v., vi., 
vii.; in another they did not begin till the fourth segment, and in 
one specimen I was unable to detect them), and typically they 
occur only on the first 12 to 15 chretigerous segments. 

In the "ctenate" set the chief teeth or prongs are scarcely 
curved (Pl. XXIV. figs. 4, 4 a), and the number of intermediate 
teeth varies from two or three to several; usually they all separate, 
but in a few instances a delicate striated membrane unites the chief 
teeth as in " Psammm·yctes." The dorsal chretre of segment ii. 
are smaller than the rest. 

In the ventral bundle there are from 4 to 6 chretre in the 
anterior segments, diminishing to 3 or 4 in the mid-body. The 
chief teeth are curved as in normal forked bristles or crochets ; 
the upper tooth is less stout than the lower, and over the greater 
part of the body the two teeth are of the same length, but in the 
anterior segments the upper tooth is slightly the longer (Pl. XXIV. 
figs. 5, 6). Generally, all the crochets in a bundle have inter­
mediate teeth, which lie in a different plane from the main teeth; 
but in the anterior segments a minority in each bundle are normal 
crochets. 

PRoc. ZooL. Soc.-1903, VoL. II. No. XIV. 14 
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The cliteUurn envelops the body, and extends over three seg­
ments, from the middle of x. to the middle of xiii. (Pl. XXIV. 
fig. 1 ). 

The rnale pores are near the posterior 1~arg~ of ~egment xi. and 
lie outside the line of ventral chretre, whiCh m th1s segment are 
modified to form a bundle of copulatory bristles. 

The oviducal pm·e is at the anterior margin of segment xii., 
practically intersegmental, and further laterad than the male 
pores. 

The spe1·rnathecc~;l pm·es are close to the anterior boundary of 
segment x. 

Inte1·nal Anatomy. 

The pharynx, in segment iii., is provided with the usual dorsal, 
ciliated pouch, whence radiating muscles pass to the body-wall. 
The resophagus is quite narrow ; the chloragogen cells begin in. 
segment vi. ; the gut suddenly enlarges in the tenth segment, 
and food occurs there consisting, amongst other things, of diatom­
valves ; this intestinal region is thereafter wide, but septally 
constricted. 

The Vascula'r Systern.-The dorsal vessel is distinct throughout 
the body; it is connected with the ventral vessel by undulating 
commissurals in each of the segments ii. to x., while the dorsal 
vessel bifurcates in the first segment, and each branch passes 
forwards into the prostomium, bends downwards and backwards to 
unite to form the ventral vessel in segment ii. 

Of the commissural vessels, those in segments vii. and viii. are 
slightly larger and less extended than the rest ; they, however, 
are not dilated to form " hearts " such as occur in Lirnnodrih£s 
and other Tubificids (Pl. XXIV. fig. 2). A pair of vessels passes 
backwards on the sperm-sacs to segment xvii., but as to the exact 
origin of them, or whether there is a second pair supplying the 
ovisacs (as in Branchiura coccinea), I am lmable to ascertain. 
Nor can I state whether any of the commissurals connect with 
the supra-intestinal Yessel which is present in at least part of this 
region. I have not been able to detect any integumental Yessels, 
either in sections, or in the glycerine and potash preparations. I 
do not think they exist. 

TheReprod'u,ctive System (Pl. XXIV. fig. 8).- The testes, ovary, 
and oviducts are in the positions usual in thi~:; family. 

There are two pairs of sperm-sacs, one in segment ix., the other 
extending through segments xi. to xvii. and constricted by each 
septum thr<?ugh which it passes, while segment x. is filled with loose 
masses of deYeloping spermatozoa, not enclosed in a special sac. 
La.~~e ?va, contained in an ovisac, occupy segments xvi., xvii., 
xvm., m one specimen; but in another, in which the sperm-sacs 
are not, so extended, the ovisac is not so far back. 

The condition of the male efferent apparatus is the most 
interesting feature of this new genus. 

The sperm-funnel, on the hinder wall of segment xi., is flat and 
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moderately extensive. The sperm-duct is comparatively thick; it 
passes below the ovary nearly directly backwards to the hinder 
septum of the twelfth segment ; there it makes a single loop round 
the neck of the atrium, and then runs up it to enter its distal 
extremity. 

This at~ium (or spermiducal gland- for it is both) is a large 
pyriform or sausage-shaped sac, with a capacious cavity; its 
broader end is directed upwards, its narrower end is suddenly 
constricted to form an extremely short and narrow duct, just long 
enough to pass through the body-wall. In its microscopic structure 
the atrium presents what is probably to be regarded as an archaic 
character; at any rate, it is simpler than that of any Tubificid 
hitherto described. The epithelium consists of a single layer of 
tall, glandular, and much vacuolated cells, outside which is a thin 
peritoneal membrane with flat nuclei (Pl. XXIV~ fig. 9). There is 
apparently no muscular coat, except for a few circular fibres near 
its lower end where it is about to penetrate the body-wall. 

In the figure (fig. 9, which is drawn under a camera, and 
represents as accurately as may be the arrangement of the 
nuclei and vacuolation of the cytoplasm) two kinds of nuclei are 
to be seen in the epithelium: most of them are circular and 
situated towards the outer surface of this epithelium ; others, 
however, are oval, elongated in a direction vertical to the surface, 
these lie nearer the inner ends of the cells. These latter suggest 
a columnar epithelium distinct from the gland-cells; but I have 
been unable to detect any cell· boundaries corresponding to these 
oval nuclei, which, moreover, are not arranged in close array to 
suggest an epithelium. It may very well be, however, that some 
of the epithelial cells are short and have not become glandular. 

The sperm-duct opens into this atrium at its a.pex, i.e. at the 
point furthest from the external opening. In this feature it bears 
a nearer resemblance to Branchiura~ coccinea than to B. sowe1·byi; 
but even in the former species the duct enters the side, rather 
than the apex, of the nearly spherical atrium. 

The copulatory chcetm form a bundle (varying from only 3 to 
as many as 7 or 8) of simple bristles, lying in a pit or depression 
near the male pore. Viewed from the side in a mounted speci­
men, the two organs appear coincident ; but sections show the 
true relation. Each of these cbretre, one of which is figured 
(Pl. XXIV. fig. 7), is a nearly straight rod, thicker than the 
other chretre, terminating in a point, which is not terminal, but 
directed to one side. . 

The spermathecc6 is globular, with a well-marked duct about 
half as long as the diameter of the ampulla. The neck of the 
latter is provided with a ring of elongated glandular cells, forming 
a prominent, valve-like structure (in longitudinal section). The 
duct is lined by cubical gland-cells, and is provided with a 
muscular coat. There are no spermatophores. 

Dimensions. Length of an entire individual 15 mm.; diameter 
f mm. Number of segments 70. 

14* 
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Locality. Lake Taupo,. North Island, ~ ew Zealand. _Also one 
individual from Lake 'V a1kare, and some Immature and Imperfect 
individuals from Lake Manapom·i, in the South Island, belong to 
this genus, but I am tmable to say whether they are identical 
with the above. 

Remct1·lcs.-This new genus appears to be most nearly allied to the 
genus B1·anchiu1·r: Be~~cl. il',. as extended bY_ l\fi?haelsen t~ includ.e 
"nyod1·ilus coccmeus v eJdO\sky. But It w1ll not fit mto th1s 
<Tenus, chiefly on account of the structure of the atrium. 
l:l In B. coccinea the spherical atrium is lined by a layer of 
ciliated cells, outsitle which is a layer of vesicular cells, corre­
sponding to the compact" prostate" (Cement-druse) of Tub·ifex, &c. 
Apart from this fact, the general arrangement of the male 
efferent apparatus is like that of the new genus: the thick sperm­
duct, and the short atrial-duct, with muscles at its base, forming 
a slightly protuberant pa.pilla. 

vVith this species, too, B . coccinea agrees in the presence of 
copulatory chretre on segment xi., but in the form of these there is 
considerable difference: for in B . coccinea, according to fig. 13 d

1 
cl2 

V 

on pl. iv. of Stole's memoir t, they are of two kinds, both sigmoi<.l 
and crochets; while in the new species they are of neither of 
these two forms, but simple pointed, straight rods, with a nodal 
swelling. There are other points of difference, as in the undulating, 
instead of simple, form of the commissural vessels, in the position 
of the spermathecal pore, and the presence, in Ta~tpod1·ilus, of a 
distinct muscular duct. 

From B. sowe1·byi there are more numerous differences, apart 
from the presence in this species of the gills. 

So far as the atrium is concerned, the new genus exhibits 
points of resemblance to Clitellio ct?·ena?·i~ts t, in which a thick 
ancl relatively short sperm-duct enters the apex of an elongated, 
dilated, glandular "atrium," which a.ppears rather as a swelling in 
the course of the duct. Of its minute structure we have no 
account; but in the total absence of a "prostate" there is a close 
similarity to the new genus. But in all other points there seems 
to be no close affinity between the two, for there are no capilli­
form bristles in the dorsal bundles ; the chretre being " only 
forked "-both Beclchrd and Michaelsen give this as a generic 
character. Flll'ther, two pairs of dilated hearts exist in segments 

• 0 • • 

VUL, lX. 

It is difficult to sepa1·ate generic from specific characters, but 
probably we may regard as in the former category: 

(et) the presence of fan -sh:1,ped chretre dm·sally ; 
(b) presence of copulatory chretre on segment xi,; 
(c) cha.racter of the atrium. 

The structure of the atrium of B. coccinea has hitherto been 
regarded as the simplest amongst the Tubificidre (Beddard, Monog. 

* Beddard, Quart. J oum. Micr. Sci. 1892, ~xxiii. p. 325. 
V 

. t Stole, Abhandl. Bohm. Ges. 1888. 
t Cf. Beddard, P. Z. S. 1888, p. 491. 
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p. 233), and indeed agrees with that of certain of the N aiclidre, 
such as Stylaria lacMst?·is *, though I should place Clitellio at a 
lower grade even than B. coccinea, for in it apparently, and at 
n.ny rate in the new genus, the atrium is still simpler, and 
approaches that found in JVais elinguis, or in Der·o, or in Chceto-

v • 

gaste?·. In the first named, Stole t shows the atnum as a 
dilatation of the sperm-duct, from which it is not distinctly 
marked ofl'; its lin ing appears to consist of low, cubical cells 
(~glandular), outside which is a layer of flat, peritoneal cells. 

In the atrium of Chcetogaste'r, as described and figured by 
V ejdovsky t, the ghnrlular lining and flat epithelial cells are 
distinctly shown; while Becldard § thus describes the organ in 
De1·o :- "The atria are lined by a columnnr epithelium, but I 
could observe no layer of cells covering this organ externally 
and forming the structure which has sometimes been t ermed 
prostate." 

In these forms, and in Taupodril~os, the atrium, indeed, is in 
its most simple form, as ~ distinct and definite organ-definitely 
marked off from the sperm-duct, but still, evidently, a dilatation 
of its distal extremity. 

LrMNODRILUS VEJDOVSKYANUS, sp. n. (Plate XXV. figs. 10-17.) 
From Lake W aikare I r eceived about two dozen stout, greyish 

worms, in which the cuticle is much wrinkled, the body-wall thick, 
and the segments distinctly bi- and tri-a,nnulate. 

The p1·ostorniurn is conical, with a rather acute point; it is 
relatively long, and exceeds the length of the first segment. 

The chcetce are in the usual four bundles : 4 and 5 per bundle; 
even 6 in the btmdles of segments ii. to vi. ; but throughout the 
greater part of the body there are 4 Yentrally and 3 dorsally. 

The dorsal chretre are slightly smaller in all dimensions than 
the ventral, but in form they are similar (Pl. XXV. figs. 10, 11 ). 
The upper tooth is very distinctly longer and less robust, and 
has a sharper point than the lower tooth. 

The ventral chretro are absent on segment xi. 
The clitellurn covers segments xi. and xii., and does not 

encroach at all on segment x. The genital pores have the usual 
position. 

I nterna,l A ncl!torny. 

This was studied both in entire specimens- stained in alum­
cochineal, and mounted in Canada balsam- and in serial transverse 
and longitudinal sections. 

The alimenta1·y ccmal is without a distinct muscnl<'l.r pharnyx ; 
the buccal region passes through segment i. into the commence­
ment of segment ii.; its wall is here folded a.ncl provided with a 
few retractor muscles. Following this is the beginning of the 

* Vejdovsky, Syst. u. 1\lorph. d. Oligoch.1884-, pl. iv. fig. 10. 
V 

t Stole, SB. Bohm. Ges. 1887, p. 228, fig. 7. 
! Vejdo,·sky, Syst. u. lVIorph. d. Oligocb. 1884., pl. v. fig. 7. 
§ Beddarrl, P. Z. S. 1889, p. 444. 
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resophagus, in the hinder ~art of segn:.~nt ii. ; _it thickens out 
considerably right and left, m segment m., formmg a somewhat 
quadranrula'r organ, looking- in an entire specimen-like a 
pharynx~ The walls of this organ are comparatively thin, some­
what folded laterally, and lined by tall, columnar, ciliated epi­
thelium * which is surrounded by a very feebly developed 
muscular' layer; the floor is raised into a ridge in the median 
line. The structure recalls that described by N asse for T~£b~fex t. 
In segment iv. the resophagus, retaining the same structure, 
diminishes in size vertically, but is still rather wide laterally. 

The chloragogen cells-which are quite pale- begin in seg-
• ment VI. 

In the eighth segment (PI. XXV. fig. 12) the resophagus pa.sses 
into the intestine. The former region reaches into the first half of 
the segment, then suddenly, at about the middle of the segment, 
dilates to about three times its former size. The epithelium, 
anteriorly high, is there quite low, and the cells contain blackish 
granules. The chloragogen grarnules have been dissolved out in 
the sections, but these dark intestinal granules remain. 

The intestine is greatly dilated in each segment, and constricted 
by the successive septa. 

The Vasculwr System.- In the resophageal region the dorsal 
vessel is free from the wall of the gut, as is the case in Oligochreta 
generally. In the eighth segment it presents an arrangement 
which appears to be, in its details, unique (PI. XXV. fig. 12). 
In the anterior ( resophageal) moiety of segment viii. the vessel 
becomes very muscular, and at the junction of resophagus; with 
intestine the dorsal vessel bifurcates; each branch, one on either 
side, passes downwards and backwa;rds, along the line of union of 
resophagus with intestine, to join the ventral vessel. This con­
necting veRsel adheres closely to the wall of the gut, lying in a 
furrow therein, and has a very thick muscular wall (Pl. XXV. 
fig. 13); it is, however, not specially dilated in the way that the 
"lateral heart" of T%.bifex is, and, further, it is connected with 
the dorsal vessel, and not with the supra-intestinal as is the case 

V 

in other Tubi:ficids [vide Stole; Beddard, Monog. p. 240]. 
Behind the eighth segment, the dorsal vessel comes to lie below 

the peritoneal cells, above the gut-wall, in the usual way. 
Anteriorly to the eighth segment there is a "supra-intestinal" 
vessel adhering to the resophageal roof; it passes forwards through 
several segments, but I did not ascertain how far it reaches. 

In the intestinal region the vascular network on the gut-wall 
is connected with the dorsal vessel ; while in the resophageal 
region it is, as usual, connected with the supra-intestinal vessel. 

Commissural vessels, undulating along the inner surface of the 
body-wall for the whole length of the segment, occur in segments 

* This arrangement reminds one of the condition found in .lEolosoma, and 
dese1·ibed ~n detail b:y V~jdovsky, in his ' Syst . u. Morph. d. Oligocb.' p. 101, but in 
that low form there 1s no precedmg buccal region. 

t Nasse, 'Beit. z. Anat. d. Tubificiden,' 1882. 
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ii. to vii. They are all narrow, of about the same diameter, and 
put the dorsal and ventral vessels into communication at the 
hinder part of each of these segments. It appears to me that in 
this region the dorsal and supra-intestinal vessels are connected at 
the septum, and that it is at this point of fusion that the commis­
sural vessels start. This union does not occur in Lophoclueta or 
Bothrioneu1·on, in which the vascular system has been so well 

V 

figured by Stole. 
I cannot detect any integumental network in spite of repeated 

examination of various individuals, in different media. 
The nephridia are not enclosed in vesicular cells. 
The brain is very slightly notched posteriorly . 

. The Rep·oductive System.- The spermiducal funnel is large and 
flat, and has the usual position on the hinder wall of segment x. 
The sperm-duct takes a much undulated course, pushing the 
septum xi.jxii. backwards. The duct gr,aclually widens in this 
region to form the atrium, which receives a quite small lobulated 
"spermiducal gland" (prostate, Cement-dri.ise); it then passes 
forwards to become the penis. 

The muscles of the penis are spirally disposed, as in some other 
• speCles. 

The chitinous penial tube is of considerable length, about 10 
times as long as the basal diameter, and wben the worm is com­
pressed it extends through segments xi. and xii., reaching nearly 
to the posterior end of the latter. The free extremity is suddenly 
expanded to form what appears in side view to be a thin flat 
plate, the margin of which may be even slightly reflexed 
(Pl. XXV. figs. 14, 15). 

The p enis is almost straight, its slight curvature being possibly 
due to compression, as it is not constantly identical in amount ; 
but there is no sudden bend as in the species next to be described. 
I could detect no "valvular apparatus" at the aperture of the 

• peniS. 
The spe1·matheca appears to be variable in form ; in one entire 

individual it was spirally coiled, so that the ampulla-an elon­
gated ovoid-formed the larger coil, and the narrower duct an 
inner, smaller coil; while in another case the ampulla was more 
globular (Pl. XXV. figs. 16, 17). The duct is about half the 
length of the ampulla. 

I observed no spermatophores. 
Dimensions. Length 20-25 mm.; diameter ~ to 1 mm. The 

number of segments in one specimen was 66 +a regenerated 
tail of 33 very short ones ; and in another 7 5 + 40 very small 
segments. 

Locc~;lities. Lakes W aikare and W aikaremoana, North Island, 
New Zealand. 

Remarks.- This species, so far at least as the general form of 
the penial tube iR concerned, is most nearly allied to L. clctpa1·e­
dianus Ratzel ; but the latter species is of much greater size, 
viz., from 50- 80 mm., and its chretre are from 5 to 10 per btmdle ; 
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but how fa.r the number is liable to variation is a subject that has 
received but little attention. In my specimens they are pret ty 
constantly 4 ventrally and 3 dorsally, except the very anterior 
ones. At any rate, Vejdovsky's figm·e (pl. ~ii. fig. 22) gives a 
form very different from that of the new speCies; for the upper 
tooth is not pointed, but blunt, and much larger than the lower 
tooth, the prop01'tions being very different from those in my 

• spemes. 
The presence of a single pair of hearts in this and the following 

species, which, at any mte in L . vejclovskyc~;nus, have a peculiar 
form and arrangement, wm.ud appear to demand the creation of a 
new genus for this worm; for Michaelsen, in ' Das Tierreich,' gives 
two pai1·s of hearts in segments viii. and ix. as a character of the 
genus Limnodrih~s. But in the character of the chretre, and still 
more in the cllitinous penial tube, this species agrees so precisely 
with L'intnodri~s, that I deem this procedure unnecess.c'l.ry. 

LniNODRILUS Lti CASI, sp. n . (P late XXV. figs. 18- 22.) 
A slender worm with thick body-wall; the segments are not 

annulated. 
The p1·ostomium is short and rounded ; the peristomium is as 

long as segment ii . 
The chretce are 5 in each bundle in the most anterior segments 

(ii., iii., iv., v.), then diminish to 4; and later (in segment x. and 
posteriorly) to 3 in each bundle. 

The dorsal and ventral chretre on segment ii. are rather shorter 
than on the other segments. All the chretre are alike; the prongs 
or t eeth are nearly equal in length, but the lower or proximal 
tooth is slightly the stouter, and in the posterior segments it is a 
trifle longer than the lower prong. But even in one and the same 
bunclle the relati...-e length of the two prongs exhibits various 
proportions. 

Ventral chretre are present on segment xi. even in the adtut. 
The clitellum occupies two segments, extending from i x. 

to f xii. 
lnte1·nal Anatomy. 

The pharynx extends through segments ii. and iii.; the chlora­
gogen granules are dark brown and commence in segment v. 

A large heart exists in segment viii., but I have not been able 
to make out, in the entire individuals, the exact relations of this 
organ. The blood has accumulated in the vessels at the posterior 
end of the body, and the vessels are empty anteriorly. I did not 
inYestigate this species by means of sections. The usual undu­
lating commis~ural vessels are present in the anterior segments, 
but I find no mtegumental vessels . 
. Th~ dorsal . blood-vessel shifts from its proper position in t he 
mtestmal regwn, and takes up a lateral position as in B1·cvnchiu?·a 
sowerbyi (which, according to Becldard, is the only instance 
amongst the Turbificidre of this a.nangement ). 
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Sperrn-sacs occupy segments xii., xiii., and eggs lie free in 
segments xiv., xv. 

The chitinous penis is about ten times as long as the breadth of 
its base (PI. XXV. fig. 18); it is distinctly bent at a point just 
below its outer end, and terminates in an asymmetrical, some­
what trumpet-mouthed expansion, which is apparently imperfect 
on one side, as the chitin here becomes very thin (Pl. XXV. 
:figs. 19, 20); there appears to be a "valve-like" arrangement, 
somewhat like that :figured by V ejdovsky for L. clapa'redianus (pl. xi . 
:figs. 7, 8). The muscles surrounding the penis are spirally wound. 

The spe'rrnathecctJ (Pl. XXV. :fig. 21) has an irregularly pyriform 
ampulla, connected to the pore by a narrow neck passing into a 
short muscular duct, which is rather wider in the middle of its 
course than at either end. The duct is much shorter than in the 
previous species. The spermatophores (Pl. XXV. :fig. 22), which 
I observed in one instance, are dumbbell-shaped-i.e., an oval 
constriction round its shorter diameter. 

Dimensions. Length 15-35 mm. ; diameter t mm. or i mm. 
With 60 to 80 segments. 

Locctlities. Lakes Rotoiti and-Taupe, North Island, New Zealand. 
Obtained in considerable numbers at both places. 

Rema1·ks.-This worm is much more slender than L . vejdovsky­
cm~t.!, and, like it, differs from the majority of species of L imnod1·ilus 
in possessing no integumental vessels, so far as can be made out in 
preserved specimens. As the blood was distinct enough in the 
intestirial network, it seems unlikely that I overlooked the vessels 
on the body-wall, or going thereto. It appears to approach 
L. dugesi Rybka i!:, from Mexico, from the diagnosis given by 
Michaelsen; but I have not access to the original paper in which 
it is described. 

LIMNODRILUS sp. inc. 
From Lakes Wakatipa, Manapouri, and Waikaremoana some 

immature specimens were obtained to which I will not give a 
specific name, but which differ from either of the preceding species. 

The chretre are in bundles of 4 or 5 anteriorly, but soon decrease 
to a couple: or in some instances (the single individual from the 
southern lake) the maximum, anteriorly, is two per bundle, and 
posteriorly, both dorsally and ventrally, a single cheta. But in 
both cases the form of the crochet is the same; the upper prong 
is much larger than the lower, indeed as much as twice the length, 
::~,nd is much more slender and more elegantly curved, as it seems, 
than in the preceding species ; the lower tooth is slightly stouter 
than the upper. 

A more important difference from the preceding species is the 
possession of two pairs of swollen hearts in segments viii. and ix. 

In one case, although only the rudiments of the generative 
organs are present, the epidermis is slightly, but definitely, thick-

cl t 1 . 1 .. ene on seg~n s 2 x ., x1., 2 xu. 
,.. Rybka, 1\iem. Soc. Zool. France, xi. p. 380. 



218 P ROF. W. B. BENHA!I.:I ON AQUATI C [N.ov. 3, 

Rernarks.- In 1889 (P . Z. 8.) Mr. Beddard r ecorded the occur­
rence in New Zealand of "Lirnnod1·il!us sp. inc.," but gave no 
details as to its anatomy; but in 1892 (P. Z. S. p. 354) he states 
that the N ew-Zealand Lirnnodrilus possesses two pairs of greatly 
dilated hearts in segments viii., ix. I n his Monograph, p. 247, 
he repeats this ; and both on ~hi;; page _and P: ~30 h e refers 
to this worm as "L. novcezelandue. Poss1bly this IS a MS. name 
and crept into the Monograph unintentionally; but it is regrettable 
that no further details have hitherto been published, and as his 
specimens are stated to be immature, it is probable that we shall 
never know what " L. novcezelcmclice" is : it is a name that has to 
disappear. It is quite likely, of co1.rrse, that the present "species" 
is identical with Becldard's, and I hope to obtain more material 
before giving it any name. 

In view of the general distinctness between the lacustrine worms 
of the Northern and Southern lakes, it is possible that two species 
are included here; but in the immature condition I detect no 
peculiarity sufficient to differentiate them. 

In looking up the literature dealing with the genus Lirnnocl1·'ilus 
and other Tubificicls, I have been struck with the paucity of 
information, on many anatomical points, about the common Euro­
pean species. It seems to me desirable to have some information 
as to the amount and degree of variation that may occur in the 
form of the chretre of Lirnnodril~&s, so as to be able to ascertain 
how far the relative size of the two prongs is a reliable 8pecific 
character. 

Another point that requires attention is the extent of the 
clitellum in different species of Tubificids, for in Michaelsen's 
and in Beddarcl's Monographs little attention is paid to this point; 
and since in the Earthworms it is of value in identification, it 
seems likely that here, too, it would have a certain, but perhaps 
more limited, value. 

It is only in the case of those species that have been examined 
in recent years that this point has been determined. In neither 
monograph do I find a statement as to its extent, for instance, in 
the common European species of Limnocl1·ilus, and, indeed, in very 
few members of the family. Beddard (p. 85) in a tabular state­
ment showing the position of the genital orga.n in the various 
families of the Oligochreta, writes under the heading" clitellum ":-

" Tubificidre .... .. .. ... .. .. .. . 10, 11." 

But in the discussion on the characters of this fa.mily, further on 
in the volume, it is not stated, either explicit ly or implicit ly, 
whether the comma between the two numerals stands for the 
word " and " or ~' or"; and no details as to the point in question 
are ~o be found m the account of the genera or species of the 
fam1ly. But from the few records that we have, it is evident t hat 
in the family Tubi:ficidre the clitellum is not limited to one or even 
to both of these segments, and it is more extensi,·e and variable in 
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its extent than would be supposed from the above scant statement. 
For instance, I have picked out from Michaelsen's systematic 
summary of the family, in 'Das Tierreich,' the following definite 
statements, and these are the o_nly ones that I can find:-

B?·ctnchittwct sowe'rbyi . . . . . . . . . . . . . . . . . . x . to xii. Beddard *. 
Ttt~Jbifex ( Heterochceta) costatttbs . . . . . . ~ x. to ~ xiii. Benharo t. 
T . ( Psamrnoryctes) velutinus . ..... } 1 t · · Rando1pl1 ..... + .. 
T (p) l

. 2 x . o xn. ~ l . . p ~catUJs . ............ .... ..... . . 
T . (Spi1··osper·mcb) je1·ox . ... . ............. ~x. to !xii. 
Tubifex blcmchardi . . . .. . . . . . . . . . . . . . . . . ( ix.) x. and xi. 
Rhizod1·ilus ( Ve1·rnic~tlus) pilosus. . . . . . x . to ~ xi v. 
R . laote~"s . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
Bothrioneuron arner·icctnun?t ........ . .. . 
Clitellio arenari~ts .. ..................... . 
Linvnod1·ilus gotoi .................. .. . .. . 

1 t l ... 
? X . 0 -Xlll. 
"' 7~ . .. 
XL, Xll. 

x. to xii. 
1 t 1 .. z X. 0 z Xll. 

Goodrich §. 
F. Smith 11. 
Becldard 'TI. 

Hatai il'*. 

I have not at my command the earlier literature on the subject ; 
but it is a curious fact that in neither of these monographs is 
there a record as to the position of the clitellum in such common 
European Rpecies as Tubifex rimtlorurn, Lirnnodril~~Js clapct­
redianus, &c. 

T UBIFEX sp. inc. 

From Lakes Taupo and Rotoiti some immature worms were 
obta.ined which appear to belong to this genus. 

The dorsal bundle contains 2 to 4 long capilliform chretre together 
with 2 to 4 "ctenates"; the ventral bundle 4 crochets anteTiorly, 
dwindling to 2 posteriorly ; the two prongs of about equal length, 
but the lower is rather stouter than the upper. In one instance 
the capilliforms occur ~nly in the first few segments, in other 
cases (from Rotoiti) they are present throughout the body. Only 
one chreta exists in the ventral bundles of segment x., and none 
at all in segment xi. Commissural blood-vessels are present in 
segments ii. to xi., those of the last two segments being very 
long; while in segment viii. is a large, much dilated " heart." 

Though these characters are insufficient to permit me to give a 
name to the species, it appears to be different from T . rivulo·rum, 
which species has been recorded by Beddarcl (1889) from New 
Zealand. 

E NCHYTR.lEUS SIMULA.NS, sp. n. (Plate XXV. fig. 25 & XXVI. 
figs. 26-28.) 

Seven short and relatively stout worms were 

:lfo Beddard, Quart. J ourn. Micr. Sci. xxxiii. p. 325. 
t Benham, Quart. J ourn. Micr. Sci. xxxiii. p . 188. 
:j: Randolph, J en. Zeit. xxvii. 

amongst those 

§ Goodrich, Quart. J ourn. Micr. Sci. nxvii. p, 253. 
11 Smith, Bull. Illinois Lab. v. p. 244. 
'if Beddard, E1·geb. Hamb. Magalbaen. Sammelreise, p. 7. 
** Hatai, A:nnot. Zoo I. J ap. iii. p. 5. 
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collected in Lake Taupo, and clearly belong to the genus 
Enchytrce"i~S. . 

The prostornium is short, rounded, and somewhat comc~l; t~e 
anterior segments are well marked, though the body-wall J.S tlun 
and transparent. 

The chcetce are in four bundles, of (usually) three in each bundle; 
they are straight rods with blunt ends ; all are alike in form 
and size. The three chretre in each bundle are arranged fanwise, 
i. e., the middle one upright, and the other two making equal 
angles with it on either side. Occasionally, in the anterior ventral 
bundles, a fourth chreta was noted. 

The clitellurn covers segments xii., xiii., and part of xiv. 
The male pm·es, on segment xii., are in depressions on either side 

and in line with the ventral series of chretre, which, however, are 
absent in this segment. 

Inte1·nal A natorny. 

The brain is convex posteriorly. Peptonephridia are absent 
from the back of the pharynx. 

The ordinary neph?·idi"i(,m has a relatively long and narrow pre­
septal region (Pl. XXVI. fig. 26) ; the postseptal region is a.bout 
twice the length of this, and is distinctly marked off from it. 
It consists of an irregularly pear-shaped "body," which tapers off 
posteriorly to form a long narrow duct, set nea1·ly at r ight angles 
to the "body," but slightly inclined forwards. 

The sperrnid"iwalfunnel is particularly large (Pl. XXVI. fig. 28), 
about four times as long as its breadth; it is thick, and bent in 
more than a U-shaped curve (perhaps due to changes during 
preservation), for it appears S-shaped in longitudinal section. The 
entrance is narrovv, but there are no columnar cells at its margin, 
which is not refl.exed. The wall of the whole funnel consists of 
long glandular cells, which in their distal moities are filled 
with granules. 

The sperm-duct is short, confined to its segment, and coiled in 
a close and regular zigzag; it opens in a depression which r esults 
from the contraction of several radiating muscles in this region, 
near a group of gland-cells which open through the epidermis on 
the outer side of the male pore. 

The spe1·rnatheca (Pl. XXVI. fig. 27), which communicates with 
the resophagus, lies in the usual segment. The ampulla is nearly 
spherical ; the duct is distinctly marked off from it, is about half 
the length of the ampulla and much narrower than it. 

Ghmd-cells are present around the duct throughout its length; 
that is, the epithelium consists of tall cells with clear contents; 
the greater part of each cell projects beyond the muscular wall of 
the duct, and these portions form a continuous extra-muscular 
layer (Pl. XXVI. fig. 28). The actual lining of the duct appears 
to be formed by a protoplasmic sheet, in which I detect neither 
cell-boundaries nor nudei; and this sheet appears to result from 
the fnsion of the internal ends of these "glandular" cells. The 
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condition, indeed, is similar to that figured by Michaelsen for 
" E . rnobii " ( = E . albidtcs). 

Dim,ensions. Length 15 mm. ; diameter : mm. Segments 
about 58. 

Locality. Lake Taupo, North I sland, New Zealand. 
Rernarks.- It seemed likely, from a preliminary examination, 

that this species might be E. albid~"s H enle, which has a very 
wide distribution ; but in the details of the more important organs 
there appear to be sufficient differences to permit the bestowal of a 
new name. 

The figures of the male apparatus given by Eisen * and by 
1\fichaelsen t show a distinct everted lip to the spermiclucal 
funnel; the sperm-duct is not so compactly coiled in a zigzag, 
while it may reach as far back as the eighteenth segment. 

The nephridia of E. albidus also appear to differ from these 
organs in our species :t; while the absence of a peptonephridium 
in our N ew-Zealand worm appears to mark it off from E. albid~ts. 

In possessing only 3 chretre per bundle, it resembles E. kyalim~s 
Eisen, and E. adricctictcs Vejd. From the latter it is distin­
guished by the f01'm and proportions of the three regions of the 
nephridium. With the former, however, it agrees very closely 
in the structure of the male efferent apparatus§, but the sperma­
theca in that species has an "atrium-like dilatation" on its duct, 
which is absent from the new species. The form of the nephridium 
is a.lso a point of agreement. But the fact that E. hyalinus occurs 
in N ovaya Zemlya seems to exclude the possibility of its intro­
duction into Lake Taupo. 

AcHtETA MAORICA, sp. n. (Plate XXV. figs. 23, 24.) 
A single, but fortunately a mature specimen of this small worm 

was obtained at Station 18 in Lake Manapouri. 
It was stained in alum-cochineal and mounted entire, and its 

anatomy studied as far as possible. It was then unmounted, and 
the anterior half was cut into a series of longitudinal sections, 
and the rest of the body into transverse sections. Owing to the 
flattening to which it had previously been subjected, the former 
series was not very satisfactory, especially as the sections were 
a good deal torn by the diatom-valves and dirt in the intestine. 
Nevertheless the anatomy was sufficiently studied for systematic 
purposes. 

The p1·ost01niurn is short, rounded, and provided with the usual 
terminal pore. 

There are no chretigerous sacs, nor could I detect any "chloro­
phyll-glands." 

'I'he clitellurn appears to include only segment xii., encroaching 
but slightly into the hinder region of segment xi. 

• Eisen, Svenska Ak. Handl. (n. ser.) xv. p. 25, pl. ix. fig. 18, pi. x. fig. 20. 
t Micbaelsen, U ntersuch. u. E. mobii, 1886, p. 1, pl. iii. fig. 9. 
! Goodricb, Quart. Journ. Micr. Sci. xxxix. p. 51, pl. v. ng. 2 (nephridium). 
§ Eiscn, loc. cit. pl. x. fig. 20. 
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I could not detect any" great cells," such as occur in the clitellum 
of some species of this genus. 

The mc~le pm·es are paired and situated at about the middle of 
segment xii. . 

The spennctthecc~l pores, pa1red, lateral, lie at the anterior 
boundary of segment v. 

I nte1·nal Anatomy. 

There are septal glands on the hinder septa of segments iv., v., vi ., 
and these septa are rather stouter than the rest. 

Segments vii., ~ii. (as indicated b~ their ganglia, for the external 
boundaries are drffi.cult to detect m the transparent worm) are 
much shorter than their neighbours; the tenth and following are 
almost twice the length of either of these two. 

The dorsal vessel arises in segment x. ; but I fail to discover any 
swellings on its course. 

The spentt-junnel occupies about half of segment xi. ; it is urn­
shaped, without an everted margin (Pl. XXV. fig. 23), and its 
lenot.h is about equal to twice its breadth. The sperm-duct, less 
tha~ twice the length of funnel, takes a nearly straight course 
backwards to about the middle of segment xii., when it bends down­
wards almost at right angles; it is dilated after passing through 
the septum xi.fxii., but it soon narrows again, and the external 
opening is surrounded by a small lens-shaped mass of glandular 
cells (spermiducal gland), which it perforates at about the centre. 

Loose masses of developing spermatozoa occur in the body-cavity 
of segments ix. and x., and a few even in segment viii. 

The spe1·matheca is much elongated (Pl. XXV. fig. 24); its aper­
ture (surrounded by a group of gland-cells) leads by a short canal 
into an ovoid dila.tecl sac lying in segment v., thence a narrow canal 
passing through segments vi., vii. begins to enlarge after passing 
·through the septum vii.jviii. to form a large " ampulla" lying in 
segments ix. and x., which is constricted at about its middle. 
The ampulla contains bunches of ripe spermatozoa. 

The ovary and duct have the usual positions, and the body-cavity 
of segment xii. is fully occupied by a couple (or more) of large eggs, 
which distend the body. 

Dimensions. Length 4 mm.; breadth very small. Number of 
segments 22, with an anal segment. 

Locality. Lake Manapouri, South Island, New Zealand. 
Rema1·ks.- This species agrees with A . (Anaclu:eta) cwmeranoi 

Oognetti *in its smaller size n,nd in the total absence of chretigerous 
follicles, but in nothing else; for its spermatheca somewhat resembles 
that figured by V ejdovsky (Syst. u. Morph. pl. vii. fig. 22) and 
labelled A. eisenii, but which Beddard t suggests really belongs to 
A. bohemica. But in the point of origin of the dorsal vessel it 
differs from each of these species. 

Having only a single preserved specimen, I am unable to give 

* Cognet.ti, Bo11. Mus. Zool. Ana:t. Comp. Torino, -xiv. 1899, no. 354. 
t Beddard, ' :Monograph,' p. 356. 
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any details as to lymph-corpuscles, nephridia, and certain other 
anatomical features. 

HAPLO'l'AXIS HETEROG-YNE, sp. n.* 

The p1·ostomium is long, but not annulated. 
The cluetce are four per segment, isolated, one dorsal and one 

ventral on each side; the form agrees with that found in H. gordi­
oides. The ventral chreta is from two to three times the length of 
the dorsal, but less difference exists in the anterior segments. 
The dorsal chretre occur throughout the body. 

The cl!itell~tm surrotmds segments xi. to i xiv. ; it is complete 
and thickest laterally. 

The genitctl pores were not detected external1y ; but the ducts, 
traced in sections, meet the body-wall at points indicated below. 
There are two pairs of male ducts which reach the epidermis in 
segments xi., xii. anteriorly to the ventral chretre. There is a 
single pair of oviducal pores on segment xiii. laterad of the line 
of ventral chretre, but rather nearer the anterior margin of the 
segment than these; but they are much further back in their 
segment than the male pores are. 

Two pairs of spermathecal pores lie at the anterior margins of 
segments viii., ix. 

The ctJlimentc,ry canal is remarkable for possessing a strongly 
muscular gizza;rd in segment iv.; it is quite different from 
a pharynx, which is here absent. A similar, but more extensive, 
gizzard has been recorded by Michaelsen t for H. gm·dioides. 

The first pair of nephTidia lie in segment x.; they are rather 
smaller than the postovarian nephridia. These organs are a.bsent 
in segments xi., xii., xiii., but reappear in segment xiv. et seqq. 

The nephridial canal perforates a string of large cells having 
distinct boundaries and highly vacuolated cytoplasm. Each 
nephridium reaches the epidermis close to the ventral chreta, 
through a short "duct" formed of a highly granular syncytium. 

As in the case of the sperm-ducts, I was unable to detect an 
actual perforation or opening through the epidermis. 

Rep1·oductive System (text-fig. 23, p. 224).-Two pairs of testes 
and sperm-funnels occur in the usual positions in segments x., xi. 
The sperm-duct leaves the large, thick, flattened sperm-funnel at 
its ventral edge, as Becldard :j: found was the case in H. smithi. 
But the sperm-duct in that species has the usual structure, 
i. e. is surrounded ~y a definite epithelium. 

In the present species the sperm-duct perforates a series of cells 
the boundaries of which are not distinguishable, and has an undu­
lating course in this syncytium, which extends up to the level of the 
lateral line. The duct passes upwards to this level, then bends upon 
itself, still within the syncytium, and reaches the body-wall in front 

* A detailed and illustrated accotmt of this worm has been sent to the Editor of 
the Quart. Journ. Micr. Sci. · 

·t Michaelsen, Zool. J abrb. (System.) xii. p. 105. 
t l3eddard, Ann. & Mag. N at. Hist. ser. 6, i. p. 389 (1888). 
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of the ventral chreta.. A transverse section through the sperm­
duct has all the appearance of a section across a nephridium: we 
see, not an epithelium surrounding th~ lumen, but a perfora:tecl 
cell, with rarely more than one nucleus m the plane of the sectwn, 

Text-fig. 23. 

Vlll 

IX 

I 

t - - - -

X 

.z 
t:- - -

Ov.--

XII 

XIII 

0 5 - ····-£:<~ --- ----- - - ... -. . - . 

XIV 

XV 

- - .Spth. 

- - Sp. f . ' 

' - -Sp.d. 

1 
-Sp. f. 

;t 
- - Sp.d. 

- -O.d. 

--Ne. f. 
~ 

- -Ne. 

Plan of genital organ~ in Haplota.xis hete?·ogy?M, composed from study ~f entire 
worm and sect1ons. The gonads are omitted on the right side in order to 
show the full course of the sperm-ducts, each of which leaves its funnel at its 
ventral edge; it has a course similar to that of a nephridium, and, like the 
latter, traverses a cord of cells. 

!fe.l, the first. nephridium; Ne.2, the second; Ne f., neph1·idial funnel; O.d., 
ov1dnct; O.s., ov1sac; Ov., ovary; Sp:d., sperm-duct; Spf., sperm-funnel ; Sp.s., 
sperm-sac; Spth., spermatheca; t., test1s. 

• 

\ 
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sometimes none. The general disposition of the perforated syn­
cytium is very similar to a nephridium, and the canal takes a 
course similar to the latter tube, but is not quite so undulating. 
The canal bears cilia throughout its whole extent. 

So similar is this sperm-duct to a nephridium in this worm, 
that the 9.ifferences are only perceptible when the organs are 
examined under a very high magnification (such as 1

1
2 homogeneous 

immersion). But that this nephridium-like tube does actually serve 
as a sperm-duct, is demonstrated by the presence of sperms within 
the canal, and the fact that in the case of one funnel I noted 
spermatozoa entering the mouth of the canal. Though I traced 
the ducts to the body-wall, I was quite . unable to detect the pore 
in either sperm-duct; nor was Michaelsen successful in finding 
the actual aperture in H. gm·dioides. Of the two inrli \Tiduals 
obtained by me one was fully mature; the segments x., xi. were 
filled with ripe and developing sperms; and the spermathecre were 
also filled with them; hence copulation had recently occurred. The 
other individual was quite immature, although the three pairs of 
gonads and the ducts were present; in this individual, likewise, 
there are no nephridia (unless the sperm-ducts are nephridia) in 

• • • • •• segments x1., xu., xn1. 
It appears to me that in this worm the nephridia do act as 

sperm-ducts, as was suggested by the earlier students of Haplota,xis. 
There are two median sperm-sacs, in the form of simple pouches, 
formed by the septa x./xi., xi.jxii., which are pushed backwards 
above the gut so as to reach into segments xii., xiii. respectively. 
Each of the sperm - sacs is filled with developing and ripe 
spermatozoa. 

There is but a single pair of ovaries and oviducts: the former 
in segment xii. ; the latter opens in about the middle of segment 
xiii. The oviduct is a wide tube sur:rounded by a ciliated epi­
thelium, and opens by a wide funnel into segment xii. This duct 
is present in the immature specimen, and can be seen traversing 
the anterior half of segment xiii. 

The presence of a single pair of female organs marks off this 
species from the two other known representatives of the genus ; 
and in this respect our species resembles Pelodrilus, an allied 
genus, originally founded by Beddard * for a N ew-Zealand worm, 
P. violaceus; but the discovery by Michaelsen t of P. ignatovi 
from Cent,ral Asia, in which the two pairs of sperm-ducts ope:r: 
on independent segments, forms a passage to Haplotcf..xis. But 
in all other characters this new species agrees with the diagnosis 
of Haplotaxis and differs from that of Pelod'rilus. 

A single median ovisac, filled with eggs, passes backwards 
through segment xiii. 

In segments xi., xii., xiii. are paired copulatory glands, similar 
t o those present in some Enchytrreids; those of segment xii. open 
laterally, near the ventral chretre; the other two pairs open below 

* Beddard, Trans. R. S. Edinb. xxxvi. p. 292. 
t Michaelsen, Verh. naturw. Ver.. Hamburg, 1903. 

Pnoc. ZooL. Soc.- Hl03, VoL. II. No. XV. 15 
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the nerve-cord. Each ghnd consists of a bundle of long club-
shaped cells. . . . . 

Two pairs of globular spermathecre lie m the anter~or mo1e~y 
of segments viii. and ix., and open laterally, at the antenor margm 
of these segments. 

Dimensions. About 20 mm. X ~mm. With about 60 segments. 
Locality. Lake W akatipu, South Island of New Zealand ; from 

a depth of 550 feet. 

DIPOROCH.ai:T.A .AQUATIC.A, sp. n. (Plate XXVI. figs. 29-31.) 

Two individuals were obtained, of which one was entire and 
well preserved; the other, broken, soft, and almost useless for 
study. The former was cut into sections. 

It is a short and relatively stout worm. 
The prostomi~tm is small and prolobic. 
The ckcetce are about 28 per segment, i . e. 14 on each side, and 

the gaps act= ab, zz = 1 i yz ; thus the midventral "gap " is 
practically absent. 

The clitellum is not fully developed in either individual ; it 
a.ppears to cover segments xiv., xv., xvi. and the dorsal region of 
the 13th. 

Then~ale pores, on the 18th segment, are distinctly visible under 
a lens, but are not on papillre ; they are rather widely separated, so 
as to lie, when seen from below, on the "edge" of the ventral 
surface; they are on a level with the chretal gaps dje. There ar e no 
chretre visible between these pores. 

The ovid1..wal pores are paired, but close together on a pale oval 
area, in line with chreta a. 

The spermathecal po1·es are not visible externally, but are on 
the anterior margins of segments viii., ix. I did not note their 
position relative to the chretre. 

The nephridial pm·es are situated about halfway up the body­
wall. 

., Intenwl Anatomy. 

There is no gizzaJ,"C~ ; the c.esophageal wall is vascular and 
folded as it passes through segments x., xi., xii. It then diminishes 
in diameter and becomes thin-walled in the next two segments, 
dilating in the 15th, to attain the full diameter of the intestine 
in the 16th segment. There is a minute typhlosole in the form 
-of a small, low, rounded ridge, deeply separat ed from the rest 
·?f the. lin~ng by. a furrow on each side (PI. XXVI. fig. 29); 
1ts epithehum differs from that of the general lining of the 
intestine in that it consists only of ciliated columnar cells 
(Pl. XXVI. fig. 30); whereas in the rest of the epithelium two 
kinds of cells are distinctly recognisable (PI. XXVI. fig. 31 ), 
nam~ly, (a) l?ng, narro_1V,'_, ciliated cells, and (b) gland-cells of 
considerable size, whose bases project into the blood-sinus sur­
rounding the gut-wall. 
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Of the vascula1· system I noted that the last heart is in 
segment xiii. 

There is a peculiar " glandular organ " below the dorsal vessel 
in the intestinal region. 

The neph1·idia a,re of large size, and visible through the trans­
parent wall in the entire "uncleared" worm. 

The R eprocluctive System.-The two pairs of t estes, the ovaries, 
and oviducts have the normal position. 

There are two pairs of sperm-sacs, in segments ix. and xii., 
while the two intervening segments are filled with loose masses of 
developing sperms. 

The spermiducal gland is visible through the transparent waU; 
it extends through segments xix. to xJciii. ; it has the usual form 
- long, cylindrical, undulating ; its curved duct is confined to the 
eighteenth segment. 

There are no penial chretre. 
The spermathecre, in segments viii. , ix., are globular sacs, quite 

filling their segments, with a short duct, into which opens a small 
ovoid diverticulum. 

Dimensions. Length 38 mm.; diameter ll mm., reaching 2 mm. 
anteriorly. Segments 67 . . 

Locality. Lake Manapouri, in the South I sland of New Zealand, 
from depths of 350 to 500 ft. 

R emarks.-In the absence of a gizzard this new species differs 
from all the known species of Dipm·ochreta, and therein agrees 
with P erionyx, from which, however, it differs in all the characters 
that differentiate the two genera. 

No doubt the absence of gizzard is related to its aquatic habit. 
0£ the numerous species of this characteristically Australian 
genus, only three have so few spermathecre as the present one­
viz., D. pel1iucida Bourne *', from India, D . moroea Spencer t, 
from Tasmania, both of which are of much greater size and have 
more chretre per segment; and thirdly, D. scolecoidea Spencer t, also 
from Tasmania, which, although of smaller size than the new 
species, has many more chretre ; and in all other important respects 
these three differ from the present form. 

It is a fact of some interest that the first N ew-Zealand species 
to be recorded, viz. D. intermedia Beddard §, was obtained from 
Lake Brunner; in it the gizzard is present, but of small size : 
D. chc6thcmMnsis Benham li, in which the gizzard is also small, 
came from a peat-swamp : while another species, the description 
of which is not yet published, has no gizzard r ecognisable on dis­
section; this is from the Otira gorge, not far from Lake Brunner. 
Thus, of four known New-Zealand species of this genus, two are 
aquatic. This may have some bearing on the sparse r ecord of 

* Bourne, Quart. J ourn. Micr. Sci . xxxvi. p. 13. 
t Spencer, Proc. R. Soc. Victoria, vii. p. 49. 
:t Spencer, loc. cit. p. 51. 
§ Beddard, Quart. J ourn. Micr. Sci. xxx. p. 467. 
11 Ben ham, Trans. N. ~- fnstit . xxxiii. p. 134. 

15* 



228 PROF. W. B. BENHAlii ON AQ"LATIC [NoY. 3, 

occurrence in this co~mtry of a genus so abundant in Australia, 
of which the · E arthworm faw1a is so entirely distinct, for our 
aquatic worms have, as yet, been scarcely touched. 

PLu·rELLUS LACUSTRIS, sp. n. (Plate XXVI. figs. 32-40.) 
Six hauls in Lake W akatipu brought up specimens of a worm 

which in some respects resembles Pontodrilus. 
The collection consists of 24 individuals, some few fully mature; 

others of full size, but without a clitellum ; and still more quite 
young. One haul (No. 5) contains a number of cocoons, which 
from their size probably belong to this species. 

The worms, as preserved, are robust in form, greyish in colour, 
but the body-wall behind the clitellum is translucent. Those that 
are well preserved have much annulated segments: three and 
four annuli anteriorly, but more in the posterior segments. 
The anterior segments are very short. 

The p1·ostomi~tm is relatively long, equal in length to the first 
two segments; it is narrow, only half the breadth of the peri­
stomum, into which it is not embedded. It is p1··olobic. 

The ehcetce, eight per segment, are isolated ; their formula is 
approximately thus: aa = 2 ctb; ab= i be; be= cd; dd = about 
2 aa. The spacing differs somewhat in the anterior and posterior 
regions; aa is greater and be is rather less anteriorly than in the 
greater part of the body (fig. 32). 

The chretre are of the usual form (PJ. XXVI. figs. 33, 34 ), 
but are ornamented with a number of extremely fine crescent­
shaped marks near the distal extremity; such as occur in the 
genus Rhinodrilus and others, including Pontodril~ts bermud­
ensis Bedel. and P. insttlaris Rosa. 

The chretre, both dorsal and ventral, of segments ii., iii., iv. are 
smaller than those of the body generally, attaining only half the 
length of the latter; but the increase is gradual, as the following 
measurements show :-

Ventral chreta of segment ii. measures ·015 mm. 
, , V. , ·0225 , 

" " ix. " ·03 " 
" 

• • 
, X Vll. 

" 
·05 

" 
The ventral chretre (a and b) are absent on segment xvii1., being 

here replaced by a couple of copulatory bristles on each side in 
line with chreta b. 

The clitellum, in the most fully-developed individuals, i. e. in 
three out of five clitelliferous worms, extends from i xiii. to end 
of xvi. ( i. e. 3 i segments), the hinder boundary being,· in each case, 
very well marked ; it completely encircles the body. 

The male genital p01·es on segment xviii. are in the line of 
chreta b; they are quite minute, and are not indicated by any 
papillre ; but the ventral region of this segment differs in appear­
ance from the rest, and is seen to be glandular in transverse 
sections. I n one ca.se this area was some,vhat depressed, by the 
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contractions of internal muscles, but the margins were not promi­
nent nor specially glandular. 

Certain "tubenYula pubertatis" are present in the mature 
worms, in the form of one or more median, oval, glandular pads, 
with a definite, rather raised margin and a central depression. 
All my specimens present one such tubercle in segment xvii.; 
it is prechretal, but not intersegmental in position. In one case 
(a) this alone is present. In other individuals a postchretally­
situated tubercle also occurs in one or more of the segments 
following the male pores, viz. in (b) it is on segment xix., in (c) 
on xxii., in (d) on xix. and xx. Thus the maximum number, so 
far as my material enables me to ascertain, is three median 
tubercles. 

The ovid~wal pm·es appear as small white spots just in front of 
chreta a on each side of segment xiv., and this is confirmed by the 
study of sections. 

The sperrnatkecal por·es are four pairs, in line with chreta a, at 
the anterior max·gin of segments vi., vii., viii., and ix. respectively. 

The nepkridiopo1·es are in line with chreta b. 
The d01·sal por·es commence in the third (or perhaps the second) 

segment. 

Jrn,te?'11Jal Anatomy. 

The septa forming the hinder walls of segments viii., ix., x., xi. 
are a good deal thicker than their immediate neighbours. 

The dorsal blood-vessel is single. I did not detect a supra­
intestinal vessel. 

There are three pairs of ltea1·ts, in segments x., xi., xii. Of these, 
the last only has the usual form and arrangement as a semi­
circular, dilated commissural vessel passing freely from the dorsal 
to the ventral vessel (PI. XXVI. fig. 39). 

But the other two pairs present a condition which appears to 
be unique: they are, for the greater part of their extent, adherent 
to the cesophageal wall ; indeed, they appear in sections to be 
rather dilated, circularly disposed channels of the general peri­
rnsophageal plexus. Each becomes free only at its ventral end; 
at the same time it becomes gradually reduced in diameter, and 
soon becomes very narrow where it joins the ventral vessel 
(Pl. XXVI. fig. 40). Anteriorly to the tenth segment I find 
narrow commissurals of the usual character. 

The alimentary canal is provided with a pharynx of the usual 
form ; there is no gizzard nor cesophageal gland. 

The cesophagus and intestine contain abundance of £ood, 
amongst which the valves of diatoms are present in consid~rable 
numbers. The cesophagus is a good deal dilated segmentally, and 
passes into the wider intestine in segment xviii., where the 
character of the epithelium suddenly changes from a. high to a 
shorter type of cell. 

The worm is meganephric, with large funnels ; bnt nephridia 
are u,bsent in the anterior segments; the first one occuning ~n 

I 
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the 15th (or in another case the 16th) segment-a point of 
resemblance to Pontodrilus. 

The Reproductive System.-The two pairs of testes and their 
funnels occupy the usual position in segments ~. , xi. 

The spermiducal funnels are large and promment, but are very 
little folded. The ducts of each side unite in segment xiii., and 
the single duct thus formed opens into the neck of the spermi­
ducal gland at the junction of the latter with its muscular duct. 

The gland is tubular, undulating, and occupies segments xvii. 
and xviii.; its muscular duct is short, narrow, and curved, opening 
to the exterior in segment xviii. by a very small pore. The 
structure of the gland is similar to that normal in the subfamily ; 
the lumen is provided with an epithelial lining of short columnar 
cells, between which pass the necks of long, club-shaped gland­
cells in groups; the layer of gland-cells is of considerable depth 
and is covered by peritoneum; no muscles are present till the 
duct is reached. 

In connection with each of the male pores is a couple of long, 
delicate copulatory chcetce (accompanied by one or two reserves on 
each side). Each chreta is about twice the length of a locomotor 
bristle (Pl. XXVI. figs. 35, 36) and half its width ; it is nearly 
straight, and its terminal region present s a few lateral notches­
which seem to correspond to the crescent-shaped fm·rows in the 
normal chretre. 

There are two pairs of spenn-sctcs occupying segments ix. and 
xi., and the intervening segment is filled with loose masses of 
developing spermatozoa. 

The ova1·ies and their ducts occupy the usual position. Each 
o\rary is of considerable size and appears, in sections, nearly to 
fill the segment ; strings of rather large ova, connected by very 
delicate threads, even extend upwards above the gut. An ovisac 
on each side contains eggs in which I note astropheres and 
spindles in two or three cases. 

There are four pairs of spe1·mathecce in segments vi., vii., 
viii., ix.; each consists of a relatively large ovoid ampulla and a 
short, distinct, muscular duct, into which opens a small globular 
diverticulum filled with spermatozoa. 

Dimensions. Length 35 to 40 mm.; diameter l :l mm. Segments 
85 to 90. 

Locality. Lake Wakatipu, South I sland, New Zealand . 
Remctrks.- This new species differs from the rest of the genus 

Plutellus, as enlarged by Michaelsen to include several species of 
C'ryptod?·ilus and of J.lfegascolides, in two characters, viz., in the 
absence of a gizzard, and in the absence of nephridia from the 
fourteen anterior segments. In both these points it agrees with 
Pontodrilus (a sea-shore Oligochrete), and they appear to be related 
to an aquatic habit. But in other points the agreement of this 
species is with the genus Plutellus. 

This is the first time that a representative·of this genus (on the 
whole an Australian form) has been met ... .-ith in New Zealand. 
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L ette1·s used on the Fig1wes. 
am., ampulla of spermatheca. l.m., longitudinal muscles. 

at ., atrium (spermiducal gland). nef., nephridial fuucel. 
at.ep., atrial epithelium. ne.o., nephridiopore. 

bl., blood-sinus in wall of intestine. o.d., oviduct. 
b.w., body-wall. ces., cesophagus. ces.', cesophageal 

c., ciliated epithelial cell. opening of spermatheca. 
c.ep., ccelom.ic epithelial nucleus. ov., ovary. 
chl., chloragogen cells. s., septum. 

c .m., circular muscles. s.gl., septal gland. 
com., commissural blood-vessel. S.'i:v., supra-in testinal blootl-vesscl. 
cop., copulatory chretre, or sac con- sp.d., sperm-duct. 

taining them. spf., funnel of sperm-duct. 
d., duct of spermatheca. sp.,ql., spermiducal gla.nd. 

d .v., dorsal blood-vessel. sp.s., sperm-sac. 
g., gland-cells in intestinal epi- spth., spermatheca. 

thel i urn. t., testis. 
gl., gland surrounding spermathecal ty., typhlosole. ty.v., typhlosolar 

pore. blood-vessel. 
ht., la.teral heart. v., ventral cbretre. 

int., intestine. v .v., ventral blood-,·esscl. 

EXPLA.l~ATION OF THE PLATES. 

PLATE XXIV. 

Taupodrilus simplex, p. 209. 

Fig. 1. View of the ventral surface of the genital region of the body, showing 
extent of clitellum, the position of the genital pores, and the protruded 
copulatory chretoo. 

2. Side view of five pregenital segments as seen in a transparent, stained 
specimen. (X 120.) 1'o show certain features of the vascular system. 

3. A bundle of dorsal chootre. 
4. One of the ctenates from a dorsal bundle, wit h intermediate denticles. 

(X 700.) 
1J, a. 'fhe tip of another dorsal chreta, showing the membrane joining the two 

prongs. (X 700.) 
5. A chreta from a ventral bundle. (X 700.) 
6. 'l'he tip of another ventral chrota wit h intermediate denticle. ( X 700.) 
7. One of t he bunch of copulatory chretro. (X 700.) 
8. Side view of the genital organs as seen in a b isected specimen ; somewhat 

diagrammatised. x, point of ent~·ance of sperm-duct into atrium. 
9. A portion of the wall of the atrium from a longitudinal section of the same. 

(X 500. The details studied with a 1
1
2 homogeneous immersion of Leitz.) 

The wall is seen to consist of a single layer of much vacuolated cells, tbe 
boundaries of which are distinctly seen in the lower half of the figure, 
where the cells were cut vertically. T he round nuclei near the outside 
belong to the gland-cells; the oval nuclei towards the lumen seem to belong; 
t o compressed columnar cells, whose limits are not distingui,;hRble. 

The sperm-duct is cut through twice as it winds up outside the wall, 
aud again (at d') where it is perforating the wall. 

PLATE XXV. 

Limnod1·ilus vejdovsk!Jantts, p. 213. 

Fig.lO. Tip of a dorsal chreta. (X 700.) 
11. Tip of a ventral chreta. (X 700.) 
12. A side view of two segments of the body to illustrate the peculiar arrange­

m ent of the " heart " in segment viii., where it closely embraces the gut 
around the line of union of cesophagus with intestine. The auterior 
portion of the dorsal vessel is in outline, as is also the commissural ves~el 
of segment vii. The posterior portion of the dorsal vessel and the supra­
intestinal vessel are in black, as are also the intestinal vessels. 

13. An obliquely transverse section of the gut in segment viii. The lateral 
bea.rt lies in the furrow between the cesophagus and intestine. 

14. The penial tube. (Camera, X 120.) 
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Fig.15. The distal extremity of the penia~ tt~be ... (Camera, X 700.) 
}.6. A !'permatheca, as seen in an entr~e md1V1dual. 
17. A spermatheca, isolated and unc01led. 

[Nov.31 

Fio-s. 18 to 22 refer to Limnodril1ts lt~casi, p. 216. 
18. Entire p~nial tube. (X 120,) Note the distinct bend near the distal 

extremity. 
19. Tbe distal extremity of a penial tube. (X 700.) 
20. Another view of the same. (X 700.} 
i.n. A spermatheca. · 
22. A spermatophore, as seen within a spermatheca. 
23. The sperm -duct of Achceta rnam·ioa from an entire specimen, p. 221. 
24. A spermatheca of Achceta mam·ica as seen in an entire specimen, p. 221. 
25. A transverse section of the spermatbecal duct of Enchytrceus simulan8, 

showipg the coating of glandular cells outside t he muscular wall; their 
necks passing through this, and ~1niting to form a protoplasn1ic lining (a) 
round the lumen, p. 219. 

PLATE XXVI. 

Enchyt1·ceus simulans, p. 219. 

Fig. 26. A neppridium-isolated from a bisected specimen. 
27. A spermatheca-isolated; the entire duct is covered \vith gland-cells 

(Cf. Pl. XXV. fig. 25.) 
28. A male duct; isolated. 

Figs. 29-31 refer to Ditporocllceta aqua.tica, p. 226. 
~9. A transverse section of the intestine (X 80), showing the small typhlosole 

(ty.); the dorsal vessel is surrounded by a structure (x). 
30. The typhlosole much n1ore highly magnified. (Camera, X 700.) 
31, Part of the lf.Lteral wall of the intestine (Camera, X 700), showing the two 

kinds of cell forming the epitheli\liD ; the base of the gland-cel~s dip into 
the blood-sinus. 

Figs. 32-40 refer to Plutellus lacztst?•is, p. 228. 
32. Outline of a transverse section of the bpdy showu1g the spacing of the 

cbretre. (From a Camera drawing, X 40.) 
33. A locomotor chreill, (Caplera, X 120.) 
34. The tip of a locomotor chreta. (Camera, X 700.) 
35. A cop.ulatory chreta. (?< 120.) 
36. The tip of a copulatory chreta. (X 700.) 
37. A spenna.theca. 
38. A spermiducal gland. 
39. A somewhat diagrammittic sketch of a transverse seqtion through the gut 

in segment xii., showing the lateral heart. . 
40. A s~milar secti~n .through segment x. or xi., showing the peculiar condition 

of the "lleart ' 111 these ~wo segments, 

2. On the Mammals collected by lVIr, A, Robert at Uhapada ?C-, 

lVIatto Grosso (Percy SI~ den Expedition to Central 
Brazil). By 0LDFlELD THOMAS, F .R.S. 

[Receiyed .July 23, 1903.] 

(Plate XXVII, t) 

By the generosity of Mrs. Percy Sladen, Mr . .Alphonse Robert, 
who had already done such good work in Sao Paulo and Parana, 
was enabled to make, during the latter half of 1902, a collecting 
expedition for the benefit of the National Museum to Matto 
Grosso, Central Brazil, a region in respect to which the Museum 

* Chapada being a word of Portuguese qrigin (signifying a plateau) has its accent 
o:n the seco11d a; Cuyabfi and other names of G uarani derivation on the fiual a. 

t l!'or explanati011 of the Plate, w? p. ~~,1,4. 
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