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0~ A SE\\' AX D PEGGLIAR FRE R \\, ATER 1 'OPOD 
FRO.:.\I 1\10 ST KOSCIU KO. 

By CHAS. CHrLTox, ::\I.A., B.Sc. 

[With Plates XXIII. - XX-,I.J 

TowARD the encl of 1 89 I received from the Tru tees of the 
Australian .:.\I useurn, Sydney, a small collection of Australian 
Crn tacea, coutaining arnona others, some terrestrial and fresh­
water specie· collected by ::\Ir. R. Helm while on an expedition 
to ::\Iount Kosciusko on behalf of the :\Iuseum.* Among these I 
at once saw that one was quite different from any of the terrestrial 
and fresh-water crustacea previously described from Australia, 
and that it belonged to a genus Phreatoicu,s established by myself 
iu l St,'.?, for a peculiar blind subterrnnean Isopod found in wells 
in Canterbury, New Zealand. This genus was of special interest 
both Lecause of the situation in which the original species was 
found, and because it combined characters belonging to several 
different families, and was al o, to some extent, intermediate 
between the Isopoda and the Arnphipoda The discovery of a 
species belonging to the same genus in such a widely remote situ­
ation as .:.\fount Kosciusko, and living under such different con­
ditions is therefore of peculiar interest, and ,vill prolmbly have an 
important bearing on the difficult question of the origin of the 
blind suhterraneau forms. In the present paper, howe,·er, I do 
not propo e to enter upon this question, as I hope to be able to 
do that on a future occasion wlwn describing more fully the sub­
terranean forms from Sew Zealand. For the present I shall 
content wyself with describing the new spec-ies as fully as possible 
and with discu sing the position of the genus Rmong the Isopoda. 
It will be well, howeYer: first to give the circumstances under 
"·hich the species wa taken, as they are given by the finder, J\1:r. 
R. Helm·, a collector of whose zeal and accuracy I had had experi­
ence before he left Sew Zealand. 

The specimen. were, he says, taken at a place 'locally known 
as 'Piper's Creek," at an eleYation of 5,700 feet or perhaps 

'rather more, on the track from "Pretty Point" towards the 
' ' Ram·s Ht->ad." The creek (or a least a branch of it) runs here 
'through a, in damp weather, Loggy flat, and at the time (early 
'in ::\larch 1 :,89) was slowly trickling along forming puddles here 
'and there. In one of these puddles where there was only a little 

* A short account of this expedition is given by Mr. Helms in the 
"Records of the Australian Museum," Vol. I., No. 1, p. ll. 

A-July, 189!. 
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',.Yater cov ring the black bog mud, perl1aps from two to thre 
'inches, I mncle the find. In turning the stone: (fiat pieC'es . u ·h 
'as frost will plit from rocks-not boulders) 1 found no difticulty 
'in pickincr the animals off, the most of them keeping quiet. They 
'were pretty numerous under the stones, when at all, ::tnd looked 
'exceedingly like the surrounding earth. Through this and their 
'quiet habit I did not notice at first tlrn,t they were so numerous, 
'but seeing that they were interesting things (J had not seen any 
'thing like it before) I took prett.y well all T 'ould la,v hands on· 
'and this is the only tirne anrl plaee I h':tYe coll 0 ctPd them ,tlthouglt 
'I have many a time turned stone': ill the 1wigh l>oul'hood and i 11 

'similar localiti1:s.' 
In speaking further of the locn,lity he exphtins tlrn,t it is nearly 

at the top of a branch of the leading plate::tu tlmt extends, with 
various interruptions, town,rcls the Rctrn's Head, J\Iount Townse11cl 
and Mount Kosciusko, the highest poin t,s of the rn,nge, and tlrn.t 
it is only about on -hn,lf or three-qua,rters of a mile from the ris 
which forms the watershed between the river basius on the north 
and south. This rise is only about :30 or 40 feet lii,ghn tlrnn the 
place at which the animals were found. Consequently the amount 
of water in the creek can never be very great aud, mo,·eover, it is 
specially to be noted that for about six months of the year the 
place is covered with snow and the ground itself is probably froz n. 
On l\'Iarch 13th at "Pretty Point," J\lr. Helms found the 1'enrnin.­
of his tea. completely frozen in his "hilly.' 

The Isopod about to be described is quite difforent from nuy of 
the fresh-wa.ter and terrestrial Grust,teE-';t hitherto recorded from 
Australia, its 1wa,rest allie • being nrnrine in their habitat, a11rl its 
occurrence 011 the top of a hill neal'ly 6,000 feet high is v(•t·y 
peculiar. In connection with this it will he intel'esting to mention 
the following facts of a somewhat similar kind. 

Ml'. G. M.-Thomson has ta.ken in New ~en,land a, species, !_Jhe1•11,sa 

cre1·nlea, 8tebbing, at a height of about :),000 feet. He ~in~s tlH: 
following account of its lrn.bitat :-"flab. ~ever:1.l sre<:imens of this 
species wel'e taken in a runnel of watn on the Obelisk (or Old­
}Han) range, in the interior of Otago, at a height of about 3,000 
fret. Th stream was a little thin<r that oue could h:wc cburnecl 
with the h,1,nd, a11d running at such a slope th;tt] ea,n lrn,rdly 
imagine how the crusta,cea are not washed awa,y by evel'y :howe,· 
of rain. The Old-M.an range is ;1,bout 80 rni 10s fro111 lhe sea. Th 
only otliel' fresh-wn.tel' Amphipod found in Kew ZL',ilnnd (c•xclucl­
ing the subterrn11ea11 forms found lJy Chilton) i CalliopP,j{u,viatilis, 
mihi, which is veey com111011."* 

Ht>re we have a sprcies uelonging to 11. genus chiefly nrnrine in 
its ltahitnt, f u11cl in ~~ !"11rn.ll stream on the top of a hill-a place 
which mu!',t frequently be eovered with snow du ring the winter. 

• Se .. Tra.nsactions Zoological Soc;iety, London, Vol. XlI., part vi., 
(1887) p. 208. 
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In Lake Titicaca, South America, about 13,000 feet abo-ve sea­
]eq:>J, there are found several species belonging to the genus 
.Allorcl1e,'tes, a littoral genus which had pre,-iou ·ly yielded but one 
or two authentic fresh-water species.* 

T have recently taken Iclote,ri lacnstris, Thomson, in ::\Iihiwaka 
Creek (near Port Chalmers, N.Z.), a rocky mountain stream run­
ning from :Mount l\Iihiwaka (about 2,000 feet) to the sea; the 
place where I to0k the specimens was, however, perhaps not more 
tlrnn :?00 01· 300 feet aboYe the sea. Before this the species was 
known only from Tomrthawk Lagoon, a fresh-water lagoon quite 
close to the sea. Almost all the other species of Idotea are marine. 
It is quite possible that diligent sea.l'ch in our mountain lakes 
a11d strer1 ms would re\·eal other species that ha Ye been similarly 
1,resen-ecl in these . ituations. 

From the cl iscussion gi ,Ten below of the position of this new 
species among other Isopocla, it will he seen tlrn,t it does not fit 
into any of tllf mmally recogni. Prl families of the Isopoda, and 
tlrnt it \Yill tiiereforp lw necessary to form a special family for its 
reception. Thie; family, which appe:trs to appro;:i,ch more 11early to 
the A;,:P1'1:r1ff than to :-tny other, may be provisionally defined as 
follows: 

Family PHREATOICIDJE. 

Body sub-cylindrical, more or less laterally compressPcl. Jfan­
dihles with a well dP\-elopecl appendage. Legs distinctly di-vided 
into an anterior :-;eries of four, and a, posterior seriPs of three. 
Ple0podn. broad aucl foliaceous anrl hranchial in function, hut not 
11rntecterl hy an operculum. Abdomen larg0, of six distinct seg­
ments. U roporl:t styliform. 

Genus PnREATOicus, Chilton. 

[Transactio11s Xew Zealand Institute, XV., p. 89.J 

The following is thP Ol'iginal di~gnosis that I gave for this genus 
when I had onl:Y the one speciPs P. ty11icn.'? before me. It will 
i11clude our prPsent species without further mor1ification. 

(Je,nPric diaynoS?·'{_-" Bo(ly long, sub-cylindrical, laterally com­
pressed. Upper antenna short, lowf'r long, with flagellum. Man­
dible with an appendage First pair of legs subchelate, others 
simple ; first fm, ;· pairs articu latecl to body at the anterior ends of 
tlwir ~< grnent. and direetecl forwards. last tltrPe. articulated at 
posterio1· encls of thPir . egrnents and directed lmckwarcls. Abdo-
111en ]on~. c1f six: distinct segnwnts, last joinPcl to te]son. Sixth 
pair of plcopocla birnrnous, styliform. Telson large, subconical." 

* Bulletin of the :\Iusemn CornparatiYe Zoology, Cambridge, Vol. III. 
No. 16, p. 3ol. 
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Our J\1:ount Kos ·iusko specimen may he defined thus­

PnREATOicu.· .\USTHALJ., sp. 1ioi·., Plates xxiii. - xx,·i. 

Body with surfacp generally uneven, wrinklt'd, and with irregular 
clepres ions ; head and anterior portion of pleon smoother, a few 
rather short set::e scattered over the surface and forming a short 
thick fur on the dorsal portion of the last egments of the pleon. 
Eye small, round. pper antennre rraching to the encl of the 
peduncle of the lower, peduncle apparently of thrE:'e joints, the 
second much shorter and narrowf'r than the first, third aliout as 
long as the second but narrower, not di tinguishable from the 
flagellum which is composed of four _joints with a, minute tenninal 
one and is somewhat swollen towards the Pncl. Lower antennre 
rather more th::i.n on -third the length of the body, peduncle of 
five joints, first four short, suuequa,1, fifth half as long again a the 
fourth, flagellum longer than the peduncle. First pair of legs 
having the propodos large and swollen and forming with the 
dactylo • a powerful subchelate hand. First fiye segments of pleon 
with pi um produced inferiorly, rouHdecl below, inferior and 
posterior margins fringed with long set.i.:. Uropocla with peduncle 
reaching auout as far :1s the eud of pleon, rarni alJout as long as 
peduncle, outer ranrns shorter than the i111wr. 

Le11gtl1, about half an inch ( 1 ~ ·.') mm.), l>rea<lth, about one-tenth 
inch (:!·?'S 111m.) Colour, (in spirit) legs and p,trt of the body light 
hrown the greater part of the body aln10. t colllpletely co,·erf'd 
with rnarLled 1111-trkings of a, darker brown. 

lfao. fount Kosciusko Plateau-at Piper's Creek, about .\ 700 
feet abo"e sea-len·l. 

Tl1is speciPs does not difler so much ;:i. u1iglit 1mturally lrn.,·e 
hern expected from t.he originnl speeies of the genus, J>h,·Prtfoic11s 
tyricw·, a blind spec;ies found in ,Yells in CantPl'bury, rew Zea­
la11cl. l t is di. tiuguishecl from that spPciC's howe,·e1· by the 
po ·session of <"y0s, by the colour, the mueh shorter lower a11tennre 
and by a frw othP1· points in the surface of tlw liocly, the sPta', &c. 

I l1a,·p given this h 1 iPf diagnosis lwcause T quite ag1·pe with the 
l'f'mark that Brooks makes in his "H<'port 011 t lie 'Clmlle11gn' 
~tou1a,topoda" to the effect that it is clPsirahl<' t l1at n, hl'ief cl iagnosis 
of every new spE:'c·ies f;hou1d hP µiw•u, altl1ouµ;h this slioulcl l)p 

supplemented wlierP, c•r possihl<' by a much full<'r dPscription aiving 
tlie points in which it 1es(1 111hlr•s otlwr specie's as well as those in 
whi ·hit clitic~rs ft-0111 tlwrn. T tl1ff1•fol'c· pi-o<:P<'cl now to a cletailecl 
dPscriptioll of the' Yarious pn.l'ts of tlir a11i111al. 

Bod,11, (Plate• :\xiii., fig. ] . )-The length of thr body i. usually 
about ha.If :111 inch, (l~-:; 111m.). lt nppean-; fron1 the specimens 
that J lia,·' cxa.minocl, that the female is slightly smaller than the 



153 

male. The body is broadest at the third segrnent of the pereion 
and thence the breadth <Yradually decreases posteriorly, the pleon 
heinct . omewhat laterally cornpre. sed. The depth of the body in 
the pe1·eion is about equal to the breadth, but in the pleon, owing 
to the pleura beino produced downwards, the depth i • about twice 
the breadth. The clo1"al surface is rer,ularly rounded and very 
convex the Yentral urface of the pereion is alrno ·t flat o that 
th pereion is pretty reuularly uh-cylindrical· the pleon presents 
the appearance of a emi-cylinder laterally flatten d. 

Ilecul, (Plate xxiii., fie,. 1. )-The clor al surface of the head i • 
very convex and curves down wards anteriorly making the outline 
as een in a lateral view subtriancrular. The anterior margin is 
deeply rnarginate in the centre behind the ba es of the superior 
antemu~. A clearly marked depression runs across the dor~al 
·urface near the po terior ma1 o·in and extends down the ide , 
runnin<Y out into the po ·terior margin of the head. This mark 
r minds one of the ·imilar clepre eel mark found on the head in 
many ;:;pecies of Idotea. The inferior margin is nearly strai<Yht, 
the notch :en·ing for the articulation of the ba ·e of the mandible 
beino· small and shallow and by no means so distinct as in Asellus 
aqnaticu' as described and figured by 'ars.* In front of the eye 
and a little below it is a deep cleft in the anterior mar<Yin of the 
head, and a, slight clepres ·ion extends backwards from this cleft 
below the Pye. 

Eye.·.-The eyes are situated laterally on the portion of the 
h ad whieh i;:; slicrhtly prnduced on each ide at the bases of the 
antenme. They are of moderate ize, round in ·h~pe and con i t 
of about :W lenses arranged fairly regularly in cireular rows and 
separated from one another by distanees ctbout equal to the 
diam ter of the lenses. 

PP1·eion, (Plate xxiii., fie,·. 1.)-The fir t ·egrnent of the pcreion 
i closely attached to the h ad and appears to be capable of little 
or no independent motion, thouo-h the diYi ion mark between the 
two i Yery di tinct. It is worth while to recall the fact that this 
i al o the case with ome pecies of Iclotea,, in some of which as 
IdutPa Plonyatci, :\Iier.-, the union of the head with the first seg­
ment of the pereion has gone so far that the line of di vision is 
almost obliterated. The head and first segment of the pereion 
are confluent also in Apse1.icles and in Tmwi1:,. \\ hen viewed from 
aboYe the first segment i seen to be very hort (narrow) in the 
celltre, and to have the anterior and posterior margins both con­
eave for the reception of the head and second se<Ymen t of the 
pereion re pectively. In side view the secrment widens inferiorly 
and is somewhat produced anteriorly o as to impinge closely upon 
the head. 

* Crustaccs d'ean douce de orvege, p. 94, pl. viii., fig. 9. 
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The second, third, and fourth s0~ments of the pereion are all 
about ey_ual in Jc,11gth, being about three tiuws as long as the first 
in the centee. They al'e of Lhe same ]pugLh throughout from side 
to side. The inferior unrgins ,LI e slightly c-:>11ca\ e in the centre 
for the rece_µtion of the {)(l~i 0£ the legs (epi1nerct) auc.l lm\e the 
anteeior angle slightly proLluced a1Hl tippell "ith set,e while the 
posterior angle is regularly rou11clecl. (See Plate xxiii ., iig. 1, and 
also Plate xx ,·., tig. 4-). 

The tifth, sixth and SP\ Pn U1 st>gn18nb ai-e si 111 ilnr to O11e another, 
the tifth being sou1ewlmt shorter tlrnn the fourth, and the 
sixth and seventh each shorteL' tlmn the preceding segment. The 
epimera extend along al 1110st the whole of the infet·iu1· umrgins 
and :tit into rather deep trianuula.1" e111ar0 ·iuatio11s • both the :-, :::, ~ 

anterior and posterior angh~s of tl1e margins are tipped with setre 
(see Plate xxY., tig. 5) .. 

Epimera.-The first to fourth epimen-1, indu:-;i,·e are all :-;i1nilctr 
in form, and cousist of two lobes sepan:1.ted lJy a distiuct deft 
reaching upwal'(Js from tlie iuforiUl' margin more than half way 
to the upper 111c.1,rgin. The eµimemn of thP- tirst segment is rnther 
deeper than those of the other three, in tlie :f:in,t ,ttH.l seeond the 
two lobes of tbe epirnern am of aLout ec1ual siz(', in the thinl and 
fourth the anterior lolJe is la1·ger tlm11 the posterio1·. The margins 
of the epimera are free from sebe. (Plate xxv., fig. +.) 

The epirnent of the fifth, sixth, allcl seventh segrnents are ,dl 
similar and are ti·iangular in slial,Je iittiug into a triangular emar­
gination in tlie inferior margi11s of the seg111euts. The pusteriur 
angle is produced " little and is tipped \'> ith tlirne or four set.~, 
while the anterior augle is some,vliat rnuucled aml IJeat·s 110 seta 0

• 

There are usually two or three short set .. e on the surface of the 
ep1mera. (Plate .\.Xv., tig. 5.) 

Pleon.-The first segment of the pleon is nea.l'ly as long as the 
seventh segnwnt of the pAreion in the centre of the dorsal surfacP, 
but gradually rntlTO\\ s son1ewlrnt inferiorly. It extends downwa,rcl 
slightly Leyond the epimeron of the seventh segment of pereion and 
has the lower rnargin l'8gularly rounded. The second, third, fourth, 
and iifth segments a.re sirnilnr, slightly lo11ger clm·sally and not 
na,rrowing inferiorly and they al'e produced downwards c011sider­
ably further than the first segment. The sidPs of the segments 
(;;le1trn) are thus fully ,1,s well devPlopecl as in any of the Amphi­
poda, a 1Hl form, as in the Amphipocla, a latt>ral protection for the 
pleopoda. The uody part proprr in the fifth segment is separated 
frorn the pleuron by a slight depn .. ssion. The sixth segment and 
the telson appear completely coalesc0d, forming a tail piece regu­
larly convex above, curving posteriorly a,s well as frorn side to 
side ; posteriorly it ends in a small nanow projection tipped with 
stiff setrc. li'rorn tlie upper corner of the ,1,rticulation of the 
uropocb wilh lhe :svgmeut ,t short L"idge bordered with setre ex-
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tends anteriorly and upwards about half way to the anterior 
margin of the egment. The inferior and posterior margins of 
the first to fifth egrneut. of pleon (inclusive) are regularly fringed 
with lono· et&, thickly et on the inferior rnaro·in hut more sparsely 
placed on the po ·terior margin. On the inferior margin of the 
sixth segment the corr puuding setre (about 15 or 16 in number) 
are ·hort and tout, almost piuiform, most of them bear 4 or 5 
pectinations on the posterior edge toward the end of the setre. 
The projections at the encl of the tail piece are thickly covered 
with setre of various sizes, some of them thick and spiniforrn. 

SwfacP of body .-In the pe1 eion the surface has a crinkled 
appearance caused by numerous shallow depres ions separated by 
small narrow riclo·e • the first segment is moother than the others 
and the surface of th head is also smooth. The urface of the 
pleon with the exception, to some extent, of the dor al surface is 
smooth. ln the pereion there are a few setre partially arranged 
in tuft cattered about on the dorsal surface, and the inferior 
angles both of the segments and of the epimera usually bear a few 
short etc~. In the µleon, especially in the po terior segments, 
the dorsal surface is covered ,vith a thick fur of short setre with 
some longe1· ::,calt red ·et~e as in the pereion, but more numerous. 
The long set..e on the margins of the segments of the pleon have 
b en already mentioned 

The grouucl tint of the colour is a light brown and is seen in 
th appendage , hut in the body this ground tint i • almo t covered 
with rnarblecl marking. of a much darker brown, the lighter colour 
howing up iu more or le s rounded patches on th head and here 

a,nd there 011 tlte segment of th pereion. The lateral portions of 
tlw pleon are usually darker than the other parts of the body and 
of a uniform laty colour. This colour is probably protective­
::\Jr. Helms notes that the animals looked ex ·eedingly like the 
ui-rounding earth. 

[/"pper antenna. (Plate xxiii., fig. 2. )-The upper antenna is 
hart, scal'cely reaching to the end of the peduncle of the lower 

antenna, the peduncle apparently consists of three joints, but is not 
clearly distinguishable fro111 the flagellum. The fir:t joint is 
partially hidden by the head, it is longer and broader than the 
second joint, which is of about the same length as the third, but 
broader. The flagellum consists of from 5 to 7 joints, the proximal 
joints usually hort, the others longer and swollen, this being most 
noticeaule in the third and fourth joints from the end; the terminal 
joint is very small and is tipped with a few setre. The swelling 
of the terminal joint is chiefly confined to the chitinous integu­
ment, the central portion containing the muscles &c. not being 
similarly swollen. The setre on the antenna are few and mall; 
there are a few on the second and third joints of the peduncle 
and on some of the joints of the flagellum. On the last four joints 
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of the flagellum are "auditory cilia/ one or two on each joint. 
These are very sma11 but are of the usual shape being similar to 
those of Asellus aquaticus as figured by Sars. * 

Lower ante11na,. (Plate xxiii., fig. 3. )-The peduncle consists of 
five joint.· and is considerably shorter than the ±iagellum. The 
first joint is short, the second, third, and fourth, are subequal in 
length, the fifth about half as long again as the fourth, but nar­
rO\Ver ; the third is rounded abo,·e and lJears two small tufts of 
setre, small tufts are also present on the fourth and fifth joints. 
The first joint of the flagellum is longer than the succeeding, the 
next three or four are usually short, the others subequal in length 
hut gradually becoming narrower; towards the end they also 
increase a little in length. Each joint bears one or two small 
setre above and below at the distal end. 

The upper lip (Plate xxiii., fig. 4) is large and strong, regularly 
rounded distally, the centre heing slightly produced. It bears a 
number of short setre thickly set together and converging towards 
the centre of the distal margin. 

The 1nandibles (Plate xxiii., figs. 5 and 5ct) are large and powerful. 
In a side view of the head the basal joint can be easily seen ex­
tending along the anterior portion of the lower mal'gin of the head; 
just below the base of the lower antenna it gives off the three­
jointed palp which extends anteriorly beneath the antennn~, from 
this point the basal portion of the mandibles extends downwards 
and forwards and cun·es inwards to form the cutting edge. From 
the inner surface arises the large and powerful n1oll'l,r tubercle 
which exteuds obliquely upwards and inwards almost at right 
angles to the portion of the mandible from which it springs, until 
it reaches the median line and meets the n~olar tubercle of the 
other side. The two mandibles are of the same size and general 
appearance but differ in a few details. It will be convenient to 
describe the left mandible fin;t. 

The cutting edge of the left, mandible consists of bvo separate 
processes one inside the other; the outer oue consists of four 
sharp strong teeth, brown in colour, and the inner one of three 
similar teeth. Figure 5a of plate xxiii., shows the ends of these 
two processes as seen from the inside. "\Vithin these two processes 
is another, the chitinous integument of which is less strong and 
thickened; it is rather slender but expands somewhat distally 
and extends inwards to the median line so that the end of it is in 
a line with the cutting edge of the mandible and the end of the 
molar tubercle ; the end is crowned with about 15 to 20 sharp 
strong setre which project radially from the end. Between the 
base of this process and that of the molar tubercle are four or 
five plumose or pectinated setre nearly as long as the last mentioned 

* Crnstacc d'eau tlouce de N01.·vege, plate viii., fig. 19. 
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proces . The molar tubercle is nearly circular in ection and 
owin<Y to the curving of the ba al portion of the mandible is of 
considerable leno-th, the extremity is square-truncate and is thickly 
co,-ered ·with short setc-e arran()'ed in nurnerou rows runnino- more 
or le s parallel to one another aero s the end. Owino- to the 
cutting edo-e of the mandibles projectino- in one direction and the 
molar tubercle in another it i • ditlicult to make a rrood draw·ing 
of them, to show all the part· q,ncl o-ive a good id a of the arrange­
ment of them. Fiuure .j of phtte xxiii., ho,vs the 1 ft mandible as 
seen from above and a little from within so as to brino- the teeth 
of the cutting edcre into view. This part of the mandible projects 
downwards throuah th plane of the pap r, while the molar 
tubercle extend obliquely upward and is somewhat f re hortened 
in the drawing. 

The right mandible differ frolll the de cription already given 
in ha vino· no econd or ac:c:e • ory cuttin<Y edo-e-in thi respect 
r m bling .d ·ell11' aquaticu '. The next proce .- ·rowned with 
·trono- setce is present but a.ppear to have the encl narrower o 
that the ·etre are clo er toaether and form two row , one project­
incr on each ide; the molar tubercle ha· the extremity oulique 
in tead of square-truncat as in the left mandible. 

The mandibular palp i the same in both mandibles. It consi ·ts 
of three joint , the first i • hort being not much lonrrer than broad, 
on the outer edge toward the end it bear a number of etre and 
on the ba al part of tlie mandible just posterior to the articulation 
of the palp i a mall crroup of three etre. The ecund joint of 
th palp is about twi a lono- a broad, towards the di. tal end it 
bear everal rather loner setre in group , ome b inu ou the outer 
marain and others on the uncl r surface. The third joint i • about 
two-thirds as long as the econd, it is a little narrowed at the base 
and narrows also di tally. The upper marain i rounded and free 
from etre, the under urface bears a double row of etre which 
o-radually increase in lencrth towards the di tal encl, the last two 
or three beino- con ·id rably longer than the others and about a· 
lono-a the joint itself. The etre in one row bea.r projecting teeth 
on one ·ide, tho e in the other appear simple. 

:From the description h re given it will be een that the man­
dible are not ,·ery different in form from tho of A 0 ellus cr,quaticu,, 
a· described by ► 'ar ·, th chief difference bein°· that the setre 
between the cutting clo-e of the base of the molar tubercle are 
placed on a rai eel ba e so as to form a distinct proces , and are 
moreover omewhat different in character from those fouucl in 
A·ellu·. 

The lower lip (Plate xxiii., fig. 6) consi ts of t,vo rounded lobes 
omewhat widely separated di tally and connected at the base by 

a flexible membrane fringed at the margin, and generally seen 
folded upon itself or puckered when the lip is removed for exam-



ination. Each lobe i s01uewl1at oblong in shape with the distal 
angl s rounded off and densely fringed "ith setre, ~dl more or les 
dire ·ted inwanls towards the median line. 

'I he first m.a.i-illa (Plate xxiii., fig. 7) consi ts of two parts, the 
outer part is longer and broader than the inner, it· total length is 
nearly four times th greatest breadth, the outer edge is curv cl so 
that the distal half i dire ·ted somewhat imvanh to the median line. 
On the end it hears about 10 to 1~ hort stout spiniform set~ 
arranged mainly in two rows, the outer setx are the laroest, th 
others decrea ·ing in size inwards, some of the smaller are minutely 
clenticulated on the inner side near thP- middle. Both the inner 
and outer margin· of the outer portion of the maxilla bear a 
number of very tine ha,irs, and 11ear the inner distal angle one or 
two delicately plumose . eta~ arise a little below the base of the 
spiniform teeth. 

The inner pol'tion of the nrnxilla i only about half as long as 
the outer, and it is aho nanmver. It cnrv .- somewhat inwards 
and bears fine hn,in; on both nrnrgin.-. Th extremity bears four 
or fi,·e large seb: sornewlmt distant from one another, each beincr 
clen ·ely but finely plumo:e in the cli.-tal half. In addition to these 
there are also two simple set,' at the Las of th plurnose setre, 
one at the outer di.-tal angle, and the other at the centre of the 
surface of the joint,. 

Jn clf:,scrihing th first maxilla of lrmtl1P- 'JJPCiusri, Bondlius 
speaks of the b,·o pol'tions !-;imilar to tho. e just le.-cribecl, as the 
eJ·o7Jodi,1r, an,1 P1uloporlitP rt>spectively.* The apr enclao·e i • un­
dou htecl1y clitlicult £ intei·pretabon, but from Boa.-' comparative 
re ·en,rt:hes it appears more p1·ohable that thesC' two portions repr<>­
sent the internal and external laci11iri, arising from the hasos arnl 
ischios respectively, the remainder of the typical limh being lo. t. t 

The ·e1·ond nw.cilfo (Plate xxi v., fig. 1) consists of a basal portion 
prolonged at its inner distal angle into a long rounded lobe, and 
two lobes external to this ru-tit:ulati11u ,vith the basal portion. 
The inner margin of tlil' hase is very slightly c011<..:ave, and is sup­
plitd throughout its whole 1 ugth with a thic:k fringe of long scbt', 
these .-et..c a,re atTan.r•ccl in n distinct line whit:11 at the encl lea Ye' 
the margiu ancl is <:ontinuccl for a shol't clistnnt:e along the surfat:e 
of the inner fixed lol>e. The rounded end of the lobe i also fringed 
with setru, the innermost of whit:h n,re pectinatecl, while those in 
the row alono· the inn r margin am simple. 

The two articulated lobes al'e of aLout the same size, sub-oblonO' 
in outline, t:urving sli,rhtly inwards and with the ends o1Jliqu ly 

* "Ia,ilh,·, a new g-enu-; of Isnpotln.." Bih lllJ. Till. K. Svenska Vet. 
Alrntl. Uancllingar. Han<l fi, No. 4. p. 7. 

t Si·t• Pnrkor--" 'l'lw skelPLon of the New 1/,i n.ln,nd ('ra,yfishes." ( tudiPs 
in Biolog·,v for New Zi>ala,nu 'tudents. u. 4) p. :H; ~Ll Boa,s-" Studicn 
i.tb.:r uie V 1;;rw,tudtsd1cdtsbe:liehuug1.m dt:r ~l,Lla.h.ostn.1.ke11. '' 
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truncate-sloping inward·. The end of each is supplied with from 
12 to 16 long etre, nearly a.· long as the lobe themselves. These 
.·ehe curve inwards ancl have the inner margin supplied with ·hoi-t 
pectinations which project at right ano-les to the setre. In the 
outer setre on each lobe the pectinations are fine and minute, but 
in the inner . etre tliey are much stouter and rounded at the end. 
There is a tutt of fine et,e on the outer side of the basal portion, 
at the point where the outer lobe articulates with it. The outer 
lobe is slightly conca,·e and overlap. and partially encloses tlte 
middle lobe, which m its tu1·n overlaps the lobe formed hy tbe 
prolongation of the basal portion. This appendage, like the first 
maxilla is difficult of interpretation, but it appears probably, 
according to the autho1·ities already quoted, that the innermo. t 
lobe represent the internal lacinia arisino- from the coxo , and the 
two articulated lobes the i11ten1ctl lacinice a1·ising from the ba ·os. 

Tlie ma,,;illipel!Ps (Plate xxiv., :6gs. :2, 3 and -±) are large and 
well de,,elopecl and <.;OYer the greater part of the under ::,urfact> of 
the mouth part . The basal joiut ( co.,•o::;) is ,vell de\·elopecl ancl 
is distinctly nrn.rked off from the succeeding joint the IJw,os. It is 
broader than long, and from its outer distal margin arises a la1·ge 
flat plate representing the epipodite. This fit· closely on the 
under .surface of the head ou ea<.:h side covering and protecting 
the other mouth parts; it extends as far forwards as the mandibles. 
In outline it is brnaclly elliptical, about half as long again as 
broad • the outer edo-e bec1rs about ei(,ht short ·etre spar::;elv > b o J 

ananged. The basos i.s more tha.n twice as long as broad, re<.:tan-
crular inner maro·in Lluite ::;traio·ht outer maro·in <.:unin0· sli, htl) b l b bl O O 0 

outwards towards the di~ta,l end. From the inner margin a flat 
plate projects in wards at right angles to the surface of the maxil­
lipede and this is produced distally a little beyond the encl of the 
inner side of the ischios. Only the distal end of this plate can be 
seen when the maxillipede is viewed from below ( i.e. from without) 
but the whole can be readily seen if it is viewed from above ( i.e. 
from within), and the plate i bent back upon the rest of th 
maxillipede. This view is shown in Plate x.xi v ., fig. 3. If the 
plate were left in its natural position when the maxillipede is 
,·ie,;ved directly from above, only the inner edge of the plate would 
be seen. The encl of this plate is truncate and thickly fringed 
with tout set&, some of them plumose, the inner ·urface is also 
thickly coYerecl with etce, some of them simple, but the others 
along the margin long and clensely plumose. Besides these setre 
there are on the outer edge of its distal portion three trong cun-ed 
ehB hooked at the end. These appear to hook into the corres­

ponding etre on the other side, and to keep the two maxillipedes 
closely together. 

From the outer distal angle of the basos (on its outer surface) 
arise four very Jong setre directed inwards and reaching nearly to 
the end of the plate already described. The ischios is very short, 
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transverse, and bears four or five setre at the outer distal angle 
and two others at the inner distal angle. The m,e?'Os is subtri­
angular, having the outer angle produced nearly to the end of the 
carpus, while the inner edge is only as long as that of the ischios; 
the inner distal angle is rounded and bears about 6 or 7 setre, the 
outer distal po1-tion of the joint is somewhat concave for the 
reception of the carpus, and has the margin fringed with long 
setre. The cet1·p1.is is somewhat sunk in the meros, it is narrowed 
at the base but widens distally and has the end truncate; the 
inner margin is densely fringed with two or three irregular rows 
of etm and there is a small tuft at the outer distal angle. The 
p1·opoclos is elliptical, widest towards the distal end; the inner 
margin, like that of the carpus, is fringed with setre, the outer 
margin bears six long setre towards the distal end. The dactylos 
is broad and elliptical and arises from a slight concavity at the 
encl of the propodos; the whole of the inner margin and the distal 
half of the outer margin are fringed with long set,~, those at the 
apex: being the longest and also the stoutest. 

From the description given above it will be seen tlrn.t t,he max­
illipecles of Phrec1,toicu::; be;:i,r a close genera,l resemblance to those 
of Asellus curMitic1.1,s. 

The first tho1·cicic leg ( or ji?'St y1wtlwpod). (Plate xxi ,·., figs. 3 
and 5a.)-This appenrlage has tlte dactylos bent back upon the en­
larged propoclos so as to form a powerful subchelate hand similar 
to that found in many Amphipocla. This form of limb is not so 
common among the Isopoclct, lrnt is found in several genera such as 
A nthun1,, Asell1.1,s &c. The basos is strong, about two and a half times 
as long as the greatest breadth, somewhat constricted near the base; 
on the anterior margin is a row of 5 or 6 long simple setre, and 
there is a tuft of similar setm at the postero-clistal angle. The 
ischios is rather more than half as long as the hasos, and is sub­
rectangular, slightly narrowed proximally; there is a tuft of long 
simple setre about the middle of thA anterior margin and two 
smaller tufts on the posterior margin. The 11ie1·os is subtriangular 
and is produced anteriorly and distally into a rounded lobe 
partially surrounding the carpus and fringed all round with long 
simple setc\), it also bears a tuft on the posterior margin. The 
ccirpu,s is also subtriangular and has the posteL·ior margin supplied 
with a fringe of long setre, sometimes indistinctly separated into 
two tufts, the jun.ction of the carpus with the propodos is oblique. 
The propodos i Yery large and ovate, the anterior margin strongly 
convex ·with a small tuft of setro at the base of the clactylos and 
another placed more proximally; the palm is oblique, somewhat 
convex and occupies about two-thirds of the J_Josterior· margin but 
is not clearly defined ; it is armed with a row of stout and very 
acute spiniform setre, and also bears a row of long simple setre, 
three or four tufts of setre are situated on the surface of the pro­
podos near the palm. The clactylos is stout and fits closely on to 
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the palm, there is a row of about 7 or 8 fine setre along the inner 
margin and R. small tuft towards the encl of the outer margin ; 
the extremity i indistinctly separated from the rest of the dactylos 
and bears the terminal unguis and ou the inner margin a small 
secondary tooth. 

The description just given and the figures 5 and 5a of Plate 
xxiv. apply to the first tboracic leg of a fully grown male. In the 
female and probably also in young male the limb is of the same 
general shape, but the subchelate hand is less strongly developed, 
the propodos being much less swollen. 

The second thoracic leg (second gnathopod) (See PlatP, xxv., fig. 
1.) has the basos and i chios similar to those of the first leg but 
the fringe of setre on the anterior margin of the basos is much 
longer and contains about fifteen setre, and the tuft on the anterior 
margin of the ischios contains much stouter setre; the merns is 
subtriangular, narro·.v at the base but does not overlap the carpus, 
the posterior edge bears about 6 or 7 stout setre and a number of 
others more slender, and there are similar tufts at the middle of 
the anterior margin aud at the antero-distal angle. The carpus 
is not so short and triangular as in the :first leg, the anterior 
margin i rather convex and bears a tuft of fine setre at the antero­
distal ano·le, the posterior margin is straight and bears six stout 
setre increasing in lenath dista.lly. The JJ?'Opodo::; i subrectangular 
rather more than twice as long a bro;;td, and is somewhat longer 
than the carpus • the anterior margin is slightly cu1Ted and bears 
a few setre chiefly at the base of the clactylos, the posterior margin 
is straight and bears i5 or G stout spiniform setre and a few slender 
ones. The dactylo • is more than half as long as the propoclos and 
is similar to that of the first pair of legs except that it i smal1er 
and bears fewer . etm upon it. Fig. 1 of Plate xxv. repre ents 
the third thoracic leg, but will do equally well for the Pcond. 

The thinl thoracic leg (/i.1·st pe1·Piopod) (Plate xxv., fig. 1) is 
similar in all re. pect to the second, and is of about the same 
size. 

The foi<,rth tho'racic leg (sPcond pereiopod) (Plate xxv., fig. 2) 
of the male is rather shorter than the two preceding legs and 
diffi rs from them in a few small details. The basos and ischios 
are quite similar to those of the second and third le 0 ·s, and are 
nearly as large; the meros and carpus arn similar but are shorter 
and stouter in proportion ; the propoclos is ::1,lso stouter and has 
the anterior margin strongly convex, the posterior marain is very 
short and bears two very stout spiniform setre placed side by side 
and defining a slightly concave palm; the dactylo. is strongly 
curved and bends haek upon these two setre so as to form a 
powerful claw. It is only in the male that the fourth leg is thus 
modified, in the female it does not differ appreciably from the two 
preceding legs. 
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The four pairs of legs now nPscribed form an anterior series, 
dillf'ri11g consiclPrably in form from thf' renrnining three ,vhich 
nrP sirniln,r to onf' another n.ncl fol'm n posterior seriPs, the mrrnbers 
of which increa,sP in size posteriorly. 

The.fifth tl,oracic leg (thi?'Cl pp,1·eiopocl) (See Plate xxv., fig. 3) 
is ·lightly longer than the fourth. The basos is produced poster­
iorly int0 a thin ffa,t expa,n ·ion with con vex margin fringed with 
long sebe-much in the same way as in many Amphipocla. The 
,iscl11·0s is largE>, ahout two-thirds as long as the basos and is sub­
rectangular, though expanding somewhat distally; it bears tufts 
of stout setfl, on both rn:1,rg·ins. The nie1·os, cr,;17rns, and 1n·o7;odos 
n.re all similn,r nnd suhrPcbwgnlar, hut each is longPr and n:trrower 
tlrnn the precrclin.g, they all ben,r numerous tufts of stout spiniforru 
sf'tfl.' on hoth margins. The meros hac: the postero-distal angle 
~lightly produce(l as in nrn.ny Amphipocla. 

The si.rth and .<U'tPnlh tho1·arir [pgs (frnl?'th :tncl.fifth pr>rPiopoclrt,) 

are similar to the tifth hnt are much larger, the vnriouc; .ioints are 
all sirnila,r to tlw f'Ol'l'Pspondi.ng joints of the fifth ]02_·, lrnt they 
hear a greater num lwr of s<>be, and t!te set:ce themselves are stouter, 
the basos lrns thr posterior margin more pmcluced and more con­
vex and the cl::tetylos is longer a.ncl more slender. 

Fig11re 3 of Plate xx:v., shows the last (seventh) leg, but will 
do nJrnost equally well to represent the genernl appearance of the 
fifth and sixth. 

Tt ic: worthy of note that altliough these thoracic legs a.re very 
Amphipodan-like in W'n<>rnl appearance, they all ha,·e the ischios 
la,,·gA aml well develop8d inst0acl of bPing small and vny short, as 
in almost all the Arnphipoda, and that although tlH' first pair of 
legs h,1,s n, well developed suhclielate hand, the seeond pair is quite 
sirnph', while as n, general rule both pn,irs are more or less sub­
clwlate in the Arnphipocla. The 1·esemblance of these legs to 
tho.-e of the Arnphipocla is therefore more superficial than real, 
and a comparison of m,v figures with those given by Rn,t·s of .AsPllu,s 

r1.qnaticus will show that there is n close ge1wnd 1·1-·s1•mblance 
between the two. 

I have calle{l n.11 th0.~e le.~.· "tluwacic l(,g:-;" inste;l,(l of sp0a,king 
of the fo·st two pairs as "gun.thopocla ,. and the n'm,1,inclt-,r as 
"1wreioporln, 'n,s is 1istrnlly clone in th0 Amphipo(1n.. This would 
ha ,-e 111[).cle ,1,n a1·hitl'a1·y and rnisl<'nding- disti1wtinn bE'tWPPll the 
seC'oncl and third pail's which n,t·e precisely sirnibt· to f':t('b other, 
while it woulcl pl'olialily ha,vc led Ln l:Onfusinll if T h;\d spnkPn of 
tlwm al I ,LS "per<'iopodn,," ns thnsP of the last pn,i t· wou l<l t.lH'll he 
thc sPrP11tli }>C'l'C·iopoch, while' if t ht• plan adopt,·d with th<' .. \1nphi­
pocln, we1·(• acllwl'C'd to tiH'Y woultl l>e th0 .1(/th ]'C'l'Pinpocb. It 
SC'<'lllS to uw a, pity liowr\ er that the tprm '' JH'rC'iopocla" hn,s not 
bPt>n .1ppliecl to nil the appendages of the p<'reion both in the 
Amphipocla and lsopoda, leaving the term '' gnathopoda" a special 



one to he usecl "'l1rre necessa1·y instc>acl of "first" or " econcl 
pereiopoda.' 

The first pair of pleopocla (Plate xx ,·i., fi<Y. 1) like the following 
pairs appears to Le branchial in function a11d i • not specialized to 
form au operculurn as in Anthu,ra, Janira, &c. The basal portion, 
pr bably rep re en ting the coxo and baso , is . u hrect<1 ngular and 
has the outer edge fringed with long etre, while the inner edge 
hears a few long sctre chiefly to,\·ards the distal eod. The wndopodite 
i shorter th:tn the exopodite, irre<Yularly elliptical in form, margins 
quitr free from setre nncl with a shallow emargination at the 
extremity. The eX()JJOrlfrP has the inner rnar~in nearly straight 
anrl tlw outer one sli4htly curved ancl converging di. tally towards 
the inner o that thP joint i: widest towards the bast> and narrows 
toward. the extremity. The whole margin of tlH' exopodite is 
borcl reel with setre, tho. (-' 11e;:i.r the encl long<' t and plumost->, the 
others simple. 

The Sf'C()nrl JJ1N1pndrr (Plate xx,·i., fig. :?). In thP nHtle the e 
appencla,ge diffc•r from tho. e of the female in lrnYincr a part of the 
enclopoclite ·pecially modified to form a "penial filament.'' The 
whole appendage i considerably larger than the first pleopocl. The 
basal portion is subrectr111gular and is almost complt>tely tilled with 
the powerful muscles which move the endopodite anc1 exopodite. 
The PndopoditP is somewhat swollen nPar the h::ise and o·i,-es off on 
the inner :icle a long narrow semi-cylindrical procP s (the "penial 
fila,ment ") wbiGh i nrticuhtecl to the otlwr portion of tlw endo­
podite, and is rno,·ecl l1y powPrful mw,cle: . itnated in the sw'"lllen 
portion of the h1.sf'. This process extPncl hpyond the en<l of the 
t>ndopodite a far ::i,s the t>xtremity of the first joint of tile 0 x po­
elite; it curves slightly outward: aml appear:-; to 1,e h0llmYPcl out 
along the outer siclf' so as to fol'm a half tulJe ; at the encl it he::trs 
a few short stout eb~. lilost probably thi. pro e. s ads as an 
accPsso1·y cnpu hltory orp;:rn. A son1Pwhat irnila.r org:-tn h::i.s been 
clPscribecl ancl fo!;urecl 1,y Hovalliu • in Irrnthr>. spPcio ·rr.* BPCldarcl 
has described or 0 ·an named by him ' peni::d filaments" in lclmn­
somri bari11oid,,::; H ml in Arrmthonw nnri 7n-of P1t.-;, which ::i pp<'ar to 
be similar in fu1wtio11 to the 011e found in J>/11'(:atoicu~ australist 
In A •pftns aq1mtic1,s, as described by :-,ars, the wh le of the econcl 
plPopod Sf'erns to be moclitied in a very diflt-rf'nt way for repro­
ductffe purpose .. t In some genera, sach as ](( ntl,e, Ja,rct, and 
apparently al:o in Iclt 1wsu11w, ancl Acrrnt/1011111 ,wn tlie fir t pair of 
pleopocla (as well as tlie second) i • moclitiecl to for111 a male organ, 
but this is not the case with Pl11·Patoicns. 

* Hihang. Till. K. , 'n, 1!';b, Yet. Aka:l. Handliog·,tr Banrl G, Xo. 4. p. 10, 
pl::1.tP iii., figs. :-W and 31. 

t Report of the .. Challenger" Isopo,la, Part II., p. JG, plate vi., fig. 10_ 
and p. 49, plate xii., fig. 13. 

t Crustaces d'eau douce de Norvege, p. 101, pl. x., figs. 6 and 7. 
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The remammg portion of the second pleopod is branchial in 
function. The rest of the endopodite is similar to that of the first 
pleopod, margins free from setre and with an emargination at the 
distal encl. The e.x:opodite consists of two joints, the first one sub­
elliptica,l with a rounded lobe extending back along the outer 
margin of the base and partially covering it, both margins are 
fringed with set~-e, those near the proximal encl simple, but those 
at the distal end very long and densely plumose; the second joint 
is small, elliptical, and has the margin fringed with twelve very 
long pl uruose setre. 

The second pleopoda in the female differ from those of the male 
only in the absence of the "penial filament," as the result of 
which the base of the endopodite is not swollen and does not con­
tain the powerful muscles found in the male. 

The thi1·cl JJ1eopoda (Plate xxvi., fig. 3) are similar to the second 
pleopoda (of the female) except that the exopodite has the first 
joint more narrowed di tally. Arising from the outer margin of 
the basal portion (the protopodite) is an ovate appendage which 
perhaps represents the epipodite. The margins are fringed with 
long simple setre and the integument appears thin and delicate so 
that this portion probably is brancbial like the rest of the pleopod. 
I have not found this appendage in the first and second pairs of 
pleopoda. 

The fourth and fifth p!eopoda (Plate xxvi., fig. 4) are similar in 
n.11 respects to the third, Lut the endopodite gradually increases in 
size as compared with the exopodite, till in the fifth pleopod it 
reaches to the end or somewhat beyond the end of the first joint 
of the exopodite. * 

* Attached to the pleopoda and apparently partially imbedded in the 
integ·ument, I have frequently found a number of oval or egg-shaped 
hoclies, the real nature of which I have not been 1-1,ble to ascertain. They 
may perhaps be algre of sowe kind. Beddard found a "number of green 
bodies of varying form" in the interior of the thoracic a,ppenclages of 
.Astrnnis crucicancla, which he took to be parasitic algre. He also refers 
to the fact that parasitic Infusorians ( Anoplophyra circnlrms, BaJLrani, 
Recueil Zool. Suisse, ii., 1 85, p. 277) are known from the a,ppendag-es of 
.Asellus. [ ee 'Report of the "Challenger" Isopoda,' Part II., p. 3,, 
footnote J In one of the specimen::; of Phreatoiciis aiistrolis I found in 
some of the thoracic legs a num her of oval bodies, which I at first thought 
were the same as thm;e found on the pleopoda, hut they differ in some 
points and are perhaps <.lifferent--possibly they are infusorians of some 
kind. They are not quite 1/50 inch in length, elliptical, about half ,is 
broad as long, surface smooth, and they have been deeply stn,ined lJy the 
born,x-carmine with which I stained the appendages before mounting 
them, the thick outer portion or integument has not been sta,incd so 
deeply as the inside. The bodies found on the pleopoda appear i.o bo on 
the surface an l partially imbedded in the integument; they are of about 
the same size but have sc:trcely been stained by the borax-carmine and 
appear yellowish and have the surface much wrinkled; some of them are 
shown in position in Plate xxvi., fig. 4 at a, and an enlarged view of one 
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So far as my knowledge goes, the division of the exopodite of 
all the pleopoda except the first, into two distinct joints is very 
unusual in the Isopoda: the plate attached to the outer margin 
of the base (epipodite 1) al ·o appears to be peculiar to this crenus 

The Uropoda (Plate xx,-., fig. 6) are well developed and extend 
somewhat beyond the extremity of the pleon. The basal joint is 
as long as the longer of the two rami and is very stout • on the 
under side near the base it bears two crroups of tout setre, each 
group containing about six or seven. The upper surface is broad 
and slio-htly concave, each of the edges being supplied with a row 
of stout spiniform setre, which are more numerous on the outer 
than on the inner edge, and are largest towards the distal end. 
At the end of the base below the articulation of the outer branch 
are two very thick setre with a few pectinations at the end on the 
upper side only. :Jiany of the other stout setre on the uropoda 
are pectinated in the same way though not to the same extent. 

The two rami are similar, ubcylindrical in section, tapering 
distal1y and curving lightly upwards. The inner is slightly the 
longer, both bear stout setre and a larger number of fine etre or 
hairs arranged in groups chiefly on the upper surface; the ends 
of each are free from setre. 

Sexual d~fferences.-Of the specimens I have examined, neady 
two-thirds were undoubtedly males, all ha,ing the external male 
organs present at the base of the seventh pair of thoracic legs. 
One of these is shown in Plate xxvi., fig. 6. The remainder of the 
specimen were females. They are ·imilar in o·eneral appearance 
to the males but are slightly smaller, the subchelate hand of the first 
pair of thoracic leas is less strongly deYeloped the fourth pair of 
thoracic legs does not present the special modification found in 
the male, and the second pair of pleopocla are of normal form. 
None of the specimens examined bore eggs or young, but some 
had what appeared to be small brood plates already developed on 
the bases of the le 0 ·s of the second, third and fourth segments of 
the pereion. 

Po ITIO~ OF PHREATOICUS AllOXG THE I OPODA. 

"'\'\ hen I originally described the genus Phreatoicus in 1 2 I 

in fig. 5. Besides these bodies I have found on other pleopoda great 
numbers of other bodies which appear like empty spherical cases with a 
small oblong or elliptical opening-many of them being- brokeu or im­
perf.:Jct. I have not the least idea what they may be, but they are so 
numerous on the pleopoda of some specimens that I thought it best to 
mention them. They appear merely to re ton the surface of the pleopoda 
but whether their presence there i accidental or not I cannot say. A 
small stalked Infusorian (Vodicella?) i also found in great abundance 
attached to the hairs of the pleopoda, three or four individuals usually 
branching from the one stalk. 

B-July, 1891. 
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pln,eecl it under the Jsopoda., a.nd pointed out va.rious sepamt.e 
1·esern bla.nces to the Idoteidrr, the A ntlmricla', and the Ta,naidcP, 
and also drew attention to the several superficial resemblances to 
the Amphipoda, but after doing this I left the exact position of 
th (J'enus among the other Isopoda an open que tion for the time.* 
\Vh n preparing the "Criticc1,l List of the Crust11,cea l\1alacostraca 
of .r ew Zen.ln.nd," l\'lr. Thompson, judging from the general appear­
anc (he had not had au opportunity of examining specimens), was 
inclined to place the genus under the Arnphipoda, an opinion with 
which I did not agree, and accordingly it was arrn.nged that it 
should be placed betwe n the Amphiporl;.1, and the Isopocht under 
a separate heading with the followino- note:--'' The systematic 
"position of this singular Cr·ustacea.n is doubtful. In general 
"appea.ra.nce I was inclined to pla ·e it t1.mo110-the A1nphipnda, but 
"from the fact of the first ti ve pairs of pleaporlrr, acting as branchial 
"organs, and from the absence of n.11y such organ. attached to 
"the perPion, l\Ir. 1hilton pln.ces it among the I.wporln.-G. l\J. T. ''t 

Unfortunately however the separ::tte heading wa.· omittetl by 
somP error, probably on thr part of the printer, aucl the genus 
the1·efore ::tppea,1·s undPr the la.st family of the Amphipocl::t, \'iz. -
the Plrityscl'1irl(I' a,s tho11gb it belonged to that family. Jt is no 
wonclci· therefore tlrn,t tlte R,p,·, T. R. R. Stehhing in his notice of 
the " Criticrt.l List,. sa.y-., in spraking of P/u'l'(tfoinis--" T clo not 
know what ;1,re tl1c:> siir>cial 1·ea.sons for classing it [l,t11011g thP 
Platy.-celicl:-e." He a.lso ::;ay.·-" The list [ i.r>. our 'Critical Li.-t '] 
continues with-' /-,'nliord,,r 1 l. Tsopoda. TribP I Anisopoda. 
/l'mn. I. Ttwaidl"e,' and proha,bly the aftinitie • of PltrPatoicm: will 
eventually prove to he l':-tther with the Tanaicl~ than with the 
Hyperina."t In another reference to the species I'lt1·P,1t/oicns 
typicns M1·. Stebbing calls it "a singular well-shrimp, of :1, new 
genu • and species, which appear::; to be [l,ll lsopocl with some 
remarkah! Amphipocbu aHinities."~ 

The fuller e:rnmin:1.tion that I h[l,\'e now nrn.cle in clrscribing the 
new species Phreatoir11s rt,11sl rrd is h,ts c )n vi need me that the o·enus 
h::ts fpw rr,_f/initiPs to the Amphipocla, though it pl'esents several 
rP.-;Pmhlrmr·es to them, and tlrnt these resernbln,nues a,·e 111ore or 
less superficial. They are briefly (1) Tlw hocly, especially in the 
plP n, is somewha,t latrntllv ·0111pressrd. P) The pleura of thr 
se<r111ents of the pleon ,LI'<' proclu(;e<l downw,Lrcls so as to prote ·t 
the pleopocl::t on either side. (:1) The le'.!,·-; of Lhr perrion c nsist 
of ~w ,Lnterior st>ries of.Jew,/', ancl a I osteriol' st>rie:-; of tli·1w. (4) 
The W'nernl appe::intnc·e of t,hr leg.:; and ::1,]:-;o of thr uropocla i. not 

• Sc><-' Trans. ::,..; ~w Zea.land Institntu, XV., p. !H. 
t 'l'rnnsactions N w '/, ',Lbn,l Instihtte, XVIIl., p. 1 jl. 
:t Jfoport on th " ba,llf'ng-er" Amphipoda, p. 5 7. 
§ Lo•. ·it., p. 513. 
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unlike that common among the Amphipocla. ( 5) The pleon is 
formed of six. separate segrnen ts ancl is Letter developed than 
most Iso}Jocls. 

I think the ·e are all the points in which Phreatoicus specially 
resembles the Amphipoda and an ex;:i,mination of them shews that 
n011e is of any particular import;:i,nce in its bearing on the systematic 
position of the gen us. :Most of the Isopoda are, it is true, more 
or less dor. a-ventrally compressed, and I do not now recollect any 
one in which there i any lateral cornpeession as in Phreatoicus, 
but here the la,ternl compression is not great and is chiefly confined 
to the pleon wlwrn the downw;:i,rd prolongation of the pleura is no 
douht a specia,l a.chtptation for tl1e protection of the pleopoda and 
may ,·ery well lrn,Ye arisen rtuite independently of the similar 
::i.daptation in the Amphipoch. The pereion of Phreatoic71,S is 
almost sub-cylindrical and thus resembles Anth'ura, Paranthitra, 
and some of the specie. of fclotPct, where there is no dorso-ventral 
eo111pre ·sion. On th otlier hand there are genera among the 
Amphipoda in ,vhi ·h the body is more or less cylindrical and shows 
no lateral eompression ( e.g. Coro phi um, Ilaplocheira &c.,) and in 
some ·uch as Ici1ius and Iphigenia the body is very much flattened 
as in the Isopoda. 

The di vision of the appendages of the pereion into an anterior 
and a po. terior series h1-ts been used by Dana in separating the 
Anisopoda from the typical Isopoda and the possession of an 
anterior series of fowr, and a posterior series of three is by no 
means a special Amphipodan character. It is, moreover, probably 
of little importance from ;1, systematic point of view, seeing that 
it i.· found in sud1 wiclely different genera as Phreatoicus, Stene­
tri um. 1lfn1t110JJsis, 71rm(l,is, a1id A 1·ctu1"us, and its adoption as the 
chief bond of eonnection between a number of forms results, as 
11i. Haswell has pointed out, in "an extremely artificial arrange­
ment.··* Jn connertion with the fomth point, the general Arnphi­
pocln,n appeR.ra.nce of tlH' leg::; ;:i,ntl the uropoda, I ha\·e already 
shown that this is more apparent than real, as the legs all have 
th iscltio1S well deYelopecl and fairly long instead of very short as 
in most Arnphipoda. The uropoda a.gain present no greater 
resemblance to the Amphipoda than to several of the Isopoda such 
as Aseltus. 

In the possession of an abdomen formed of six distinct and well 
developed segmPnts Pltreatoicus certainly differs from the greate1· 
number of the Isopoda, but this character is also possessed by the 
Apseudidce and the Tanaidce, which are usually classed among the 
Isopocla, and by Li,nnoria, and also to a greater or less extent by 
many of the Cymothoiclce and Oniscidce &c. On the other hand 

* Revision of the Amtl'[l,lian Isop'.)da, Proc. Linn. oc., N.S.W., IX .. 
part iv., p. 10. 



although the segments of the p1eon are generally separate and 
well developed in the Amphipoda, the latter never have all the 
first six pairs of pleopoda similar to one another and all branchial 
in character as in Pltreatoicus, and this fact is of itself, in the 
absence of characters to the contrary, sufficient to sho,v that 
Phreatoicus must be placed among the lsopoda. and not under the 
Amphipoda. 

Having now discussed the supposed Amphipodan affinities of 
Phreatoicus, and having come to the conclusion that they are by 
no means sufficient to remove it from the Isopoda, we have next 
to consider its affinities to other Isopoda. \Yhen originally 
describing the genus I briefly compared it with the Tanaidm, the 
AnthnridcP and the Jdoteicla,, but did not at that time notice its 
affinities to the AsPlliclcl', although these are, as I hope to be able 
to show, oTeater than those with any of the other three group . 

The resern ubnce to the Tanaidre is not 0-reat, and is confined 
to the more or Jess cylindrical form of the body, the direction of 
the legs and the possession of an abdomen of six distinct a.nd well 
developed segments. All of these characters are however separately 
shared by other groups, and the differences between the Tanaidce 
and Phreatoicus in other respects (which it is unnecessary to point 
out) are very great, so that we may safely conclude that there is 
110 very ·lose a.ffinity between the two. 

The resern blance to the A nthiiriclcP is sornew hat closer. In 
addition to the genera] resenib1ance in the form of the body there 
is a fairly close resembbnce in the legs, and the abdomen of the 
Anthurida; though by no means so well clev loped as in Phreatoicus 
is sometimes composed of more or less distinct segments bearing 
pleopoda not very dissimilar. The mouth parts of the Anthuricla, 
are however very different, though in some cases they are no doubt 
specially modified to form an apparatus probably suctorial in 
function, and there are other diflerences quite sufficient to form 
a pretty wide gap Letween the A ntlmrid(P and Pl11·eatoicus. 

\Vith the Idoteicl(f,, Phreatoicus agree: fairly well in the general 
shape of the body, in the antemrn? and to a, less extent in the 
mouth parts, except that the mandible has a well cle,·eloped pa.Ip 
in Phreatoic1is, but none in the species of the Idoteicl(e. It is 
probable however tlrn,t this should not be consiclerod a Yery im­
portant point, as in the Arnphipoda we have the mandibular ralp 
present in widely separatt>d genem while it is sometimes absent 
in others which ar otherwi. e closely similal' to genem in which 
the palp is present. Thus the old genus Jlontayna, Spence Bate, 
is considered by Stebbing to be di visiule into , 'tPnothoi:", the species 
of which have no mandibular palp, and Jf Pto11a in which the palp 
• * 1s present. 

* Report on the" Challenger,. Amphipoda, p. 2$)3. 
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A much more important difforence between Pltreatoicus and the 
Idoteidre i. however to be found in the abdomen and particularly 
in the last pair of appendacres-the uropoda. In Phreatoicus these 
are fairly norm;d in character and not very dis imilar from those 
found in A ellns ancl other genera, whil in the Idoteidre they are 
specially modified into flat subrectangular plates to cover the lower 
urface of the abdomen and to protect the pleopoda. In some 

specie' of the Idoteidce, however, there is a rudimentary second 
ramus, bowing that this plate i formed from the typical uropod 
consi ·ting of a IJ;:i,sal joint and two rami} the inner ram us being 
rndimentary or ah. ent, a.nd the formation of the protecting plate 
i • probably a special modification of comparatively recent date. On 
the whol the allinitie • of Pli reatoicus to the Idoteiclce may be 
considered to be somewhat ureater than it· affinities to the 
Anthuridce. In the same way \\'8 might compare Phreatoicus with 
the A?"Cturiclce, a uroup that mu t be placed near the Idoteidce. 

"\Vhen we come to compare Pltreatuicus with the A ·ellidce we 
see at once that the form of th body i very different from that 
usually found in the Asellidce, but on examinincr in detail we find 
that there is a fairly close resemblance in many other respects. 
The head, antennre and mouth parts are all in clo e agreement} 
except tl1at the head i flattened in the A;ieUidce ,· the re ·em­
blance in the mouth part~ i • on the whole very clo e and is 
somewhat striking c.;on iderino- the great difference in the general 
appearance of the ;-wimal. I hav IJeen able to take ► 'ars descrip­
tion of the mouth part in .A ·ellus aquaticu • a my o-uide in 
cl cribino- tho ·e of PhrPcttoicu • and to follow that guide very 
closely. All the leg and the uropoda are al o closely similar, 
the re::;eml>la.nce in ·omc of the legs being quite as clo e as that in 
th mouth parts. lt is in the abdomen and the pleopocla that we 
find the greatest cliHere!H.: between the two. In the A;iellida-, the 
abdomen is usually depre ·sed and formed of a ingle piece, though 
trace· of other segments are ·ometimes pre::;ent, the pleopocla lie 
clo ely under the abdomen aud are u ually protected by a more 
or le ·s perfect opercul um formed of the first pair of pleopoda. 
In Pltreatoicu:; the abdomen i not depre ·sed but somewhat corn­
pres ·eel laterally, th six segments are all eparate and well 
developed, the pleopoda hang Yertically downwards from the 
segments of the abdomen and there is no operculum, the pleopoda 
beincr exposed below thouo-h protected laterally by the pleura of 
the abdominal :egrnents. 

The ·e difference in the abdomen are pretty considerable, but 
from the traces of sepa.raLe segments found in some of the species 
of the .A 'etlidcP it is quit clear that the ance tors of the Asellidre 
posse eel an abdomen of six epara.te segments, and that these 
have gradu.1lly coale cecl to form a single plate just as we see thP 
same process going on at the pre ·ent time in the Idoteiclce, where 
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some species have the abdomen composed of four or five eparate 
segments, other species with only two or three segrnents, and 
others again, like Idotea elon_qata, with the abdornen formed of 
a single piece."k The development of an operculum from the 
first pair of pleopod!'L would natu,al ly follow from the flattenin°· 
of the abdomen which would leave the pleopoda. mu ·h expos cl 
below. Thus I'hreatoicus nppeal'S to ha,·c pre ·en·ed the fully 
developed abdomen which must lrn,\'e UPen pos. essecl by the 
ancestors of the Asellidre, while in the latter this has been 
specially modified in accordance with the general fhtttening of the 
body, which would rend r a long jointed alJclomen unsuitable and 
a source of danger to the animal, especially by Lhe exposure to 
which it would subject the pleopocla. 

There is one genus-Lim,n01·ia-sornetimes cla secl uuder the 
Asellida", which differs from them a,nd resPrnblP • Pll?'eatoicus in 
possessing an abdomen of six separate segments, the pleopocla also 
are unprotected. Limnoria however resembles the other Ase1lid(I' 
in the tlat depressed body, and the segments of the abdomen though 
separate are short, so that Lininoria may very well be looked 
upon as an intermediate link bet.veenPhreatoicus and the Asellidce. 
The great difference between the two latter is caused by the fact 
that the body in the Asellidce is fiat and depressed, while it is 
somewhat compressed in Phreatoicus, and that consequently the 
Asellidm at;e always represented as seen from a.hove, while 
Phreatoicus is usually seen from the side. This difference in the 
form of the body though it gives quite a <liifi->rent appearil.nce to 
the animal is probably not of Yery much importance from a 
systematic point of Yiew, thus . on1e of the species of Iclotea diIB r 
very much in the shape of the body, and I think we mu t phu.:e 
Phreatoicu,s 11ear to the A1,Pllid<1', but forming a new fa,mily, the 
J>hreatoicidrr, which bears to the A/jellidw much the same rnlation 
that the Caprelliclw do to the C ya,nidw among the Amphipoda. 
Li1nnoria will perhaps best he placed ,ts a special subdiYision of 
theAsellidrn, connecting them to some extent with thePh1·ecitoicidle. 

I have not compared Ph reatuicu1, with some other families of 
the Isopoda that it might well he ·on pnxecl with, such as, for 
intance, the .,Hyicl<t' and tl1e ,"J'j1har'1·oniidu,, but fro111 wliat ha::; bec11 
already said it will readily he ::;een tli:-tt it po . es ·es \'al'ious 
characters in common with these as we)] as with those already 
considered inasu1uch as it preserves to a largo extent the typical 
characters of the Tsopocb, and thus occupies a more or less central 
position, around which the other families may be grouped. 

The relation of PhrPatoiciis to its nearest allies may be araphi­
cally represented by the following hypothetical genealogical tree: 

* , 'cc" R •yision of tit, l'W Zeal.1nu I(lutcilhe," 'l'ra,u a,<..:lions N. Z. Inst., 
X II., p. 100. 
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... - TE-, os "ROUK- 'HELTER'," on' UIBB.\_-GCi\YAH,','' 
AT DEK\YH Y LAG OJ. .... 

BY R. ETHERIDGE, JuNR. 

'EVF.RAL fine "Rock- helters ' may be een alonrr thee ·carpment 
f Hawkesbury , 'and tone forming the southern boundary of th 

hollow wherein li< the Deewhy Lao-oon, b tween Ianly and 
arrabeen. 'ome of th se were examined by 1Iessrs. G. H. 

Barrow R. Jenkins, and the \Y riter, and the following note 
obtained:-

The 'helters are of the usual type seen throughout the Port 
Jackson District, rece ·es in the e carpment, overhung by thick, 
1Uo1·e or le. s talrnlar ma· ·es of rock, in orn case dry and 
habitaul , in other· wet and apparently never used by the 
Aborigine . The :first examin cl lay at th . outh-ea8t end of the 

·carpment, where the latter almost abut· on th wampy ground 
of the lagoon. The length was twenty-nine feet, depth ixteeu 
f t, height from floor to ceiling four feet, the total height 
inclusi \- of the rock cov ring nine feet ix inches. Interments 
did not appear to ha\-e been ru.acle in this 'helter, or if they had, 
we failed to di cover any remains. From the regular and 
undisturbed condition of the hearth-earth, I think it more than 



DESCRIPTION OF PLATE XXIII. 

All the figures ref er to Phreatoiciis australis. 

Fig. 1. Side view of the animal ( J ), x G. 

,, 2. Upper antenna, x 19 . 

. , 3. Lower antenna, x 1!1. 
,, 4. Upper lip, x 19 . 

" 
..:,. Left mandible (seen from rn front, i,.e., from above, and partly 

from within) x 45. 
,, 5a . Extremity of left rn~ndible, showing the cuttiug teeth, x 45. 

. , 6. Lower lip, x 19. 

,, 7. First maxilla, x .J.5. 

[Reproduced lJy G. H. Barrow of the Australian Museum, from original 
flra,wings by the ;:i.uthor, Chas. Chilton, and p1intcd hy Helintype.-, 
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DES RlPTIOX 0.F PLA'l'.E XXI \r. 

All the figures refer to Phreatoicus ausl ,·alis 

Fig. 1. Second maxilla, x ,1,5, 

,, 2. The maxillipedes, seen froru without, x rn. 
,, 3. T_he same, seen from within (i.e. in front) x l!l. 

,, 4. Extremity of the same, x 45. 

" 5. Fir3t thoracic leg, X rn. 
,, 5a. Palm and dactylos of first thoracic lo;;, x cJ,.j, 

[Reproduceu by G. H. Barrow of the Australian Museum, from original 
drawings by the author, Chas. Chilton, and prmted by Heliotype.] 
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DESC:RIP'l'[ON OF PLA'I'E .X.XT. 

All the figures refer to Phrenlr>irw r111slrnli,s. 

Third thoracic leg, x 19. 

Fourth thoracic leg of male, x 1 !'l. 

Seventh thoracic leg, x 19. 

Epimeron of second thoracic segment, x HJ. 

Epimeron of sixth thoracic segment, x HI . 

Ueopoda. with portion of la.st seg·ment of pleon, x rn. 
[Reproduced by G. H. Barrow of the Australian Museum, from origin!\] 

drawings by the author, Chas. Chilton, and print.eel by Heliotype.] 
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DESCRIP'l'ION" OF PLATE XXVI. 

All the figures rf'fer to Phrmloic11s nustra,lis. 

Ji'ig. I. First pleopod, x 19 . 
. , 2. Second pleopod of male showing the'· penial fila.J11ent," x tn. 

.. 3. Third pleopod, x rn. 

.. 4. Fourth pleopod showing the parasitic (?) growths ;:i,t a, x l!l. 

,, 5. One of the latter, x 180. 

,, 6. External organ of male, x 45. 

(Reproduced by G. H. Barrow of the Australian Museum, from origin~l 
,lra.wings by the author, Cha·. Chilton, and printed by Heliotype.1 
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