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to its former channel. I would have a nt1mber of large stones 
in tl1e botton1 of the pond to provide hiding-places, as the trout 
of all ages seem incli11ed to lie quiet during the day, and come 
out at dusk to rove about. vVhile kept in the pond they shot1ld 
be fed regularly. 

I have pleasure in adding that I have been greatly i11debted 
to n1r. Ayson, of the Wellington Accli1natization Society, at 
Masterton, from whom I have received much valuable infor
mation, and small parcels of trot1t for experimental purposes . 

• 

ART. XXVIII. The Distribution/ artd v--ct1·ieties of tl~e FTeslz
~vaterr Crayfish of Nezv Zealct?~cl. 

By CHAS. CHILTON, l\1.A., B.Sc. 

[Read before the Otago I1tstitute, 11th SezJtentbc?", 1888. ] 

PLATE X. 

FoR some years past I have been engaged, whenever oppor
tunity offered, in forming a collection of freshwater crayfisl1 
from the various parts of N evv Zealand, with a vievv of cle
t ern1i11ing exactly how 111any species were represer1tec1 , and 
'vhat varieties of these species, if any, existed. By tl1e assist
ance of several friends I have succeeded in getting a fairly 
representative collection fron1 botl1 islands, and I novv give 
the somewhat meagre results that I have arrived at from tl1e 
exa111ination and comparison of specime11s fro1n tl1e various 
localities. 

It -vvill be well first to state briefly what has been previot1sly· 
"~ritten on the subject. 

1\1iers, in his catalogue of the stalk- and sessile-eyed Cr7lS

tacea of New Zealand (pp. 72, 73), published in 1876, gives 
three species of freshwater crayfish as inhabiting New Zea
land viz., (1) Pa?"a·?~ep7trO]JS pla1Lijro1~s, White (including u11der 
this P. te1L?.tico1·12is, Dana) , (2) P. setos1.lS , Ht1tton, a11d (3) P . 
zeala1Ldic1ts, White. 

P. plarLij?"0?2S is well known from many parts of tl1e N ortl1 
Island, and P. setos1ts from the Avo11, in North Canterbury, 
a11d from other localities in the South I sland; but P. zect -
la?zdic~ts does not seem to have been with certainty re
cognised since it was originally described by White. It 
was described in 1847, and, as I have already stated in a 
previous paper, ~~ Professor Hutton, who described his P. 

• * " Trans. N. Z. Inst.," vol. xv., p. 151 . 
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setos1 ~s i11 1873, \Vas not then able to co11sult White's descrip
tion of P. zecila?tclic~&s, or he would probably, he tells 1ne, not 
have describecl his as a new species. I l1ave, in my paper 
al1 eady r eferred to, J.isct1ssed to so1ne extent the proba
bility of tl1e identity of tl1ese two species, but at that time I 
V\~as llnable to give a decisive opi11i011 011 the 1natter, owing 
to the \vant of a sufficiently large collection to examine ; and 
it vvas chiefly \vith a view of :finally settli11g the question that 
I undertook the prese11t investigation. 

It is some,vhat difficult to co1npare the descriptions of P. 
setos'liS and P. zeala?zdic?.~JS, as they do not rtln exactly parallel; 
the differences, l1owever, have been clearly stated by 11iers, ~.< 
who was able to examine the type-specimens of P. zealartdic~ts in 
the British Muset1m, and to compare tl~en1 with a specimen of 
P. setos'lts, Hutton. In speaking of P. zeala1~dic1.tts l1e says, 
~ 'This species is certai11ly distinct from P. setosus, Hutton. 
I11 P. zealct?ttdic~tts, of which the type-specimens are in the 
British Mt1set1m collection, the hands are clothed externally 
with tufts of hair, arrangecl in longitudinal series, and are 
arn1ed with spi11es only on the superior margi11s; and the 
sides of the carapace are smooth. In P. setos~ts there are 
spi11es arranged seriately upon the exter11al surface as well as 
the upper margi11 of the hancl, a11d the branchial a11d l1epatic 
regions of the carapace are armed with numerous unequal 
conical spines." 

I have specimens, from streams at Dunedin, that agree 
fairly \vell with the description of P. zeala12dic1ts as given in 
Miers's catalogue; ancl, thol1gh they differ to son1e extent from 
tyJJical specin1ens of P. se tos1.£S, the characters in which they 
cliffer vary, as I shall show in detail further on, to a large 
exte11t accorc1ing to size and age, even in specimens taken 
from the same strea1n, and such a complete series of transi
tio11al forms is fotlnc1 that it will, I think, be necessary to 
<!ombi11e the tvvo species tlnder the name P. zeala1~dic~ts, 
whicl1 has priority over P . setos1&s by 1na11y years: but, in ac
corc1ance with tl1e rt1le st1ggested by Professor von Martens, 
and ac1opted by Professor Hutton, and by Mr. G. l\1. Thonl-
son and myself, + tl1e name must be wribten ParartelJltTops 
?Zeo-zelc&?t ic?.ts. 

The differences between speci1nens of P. pla?Lijro?zs of dif
fer ent ages and localities are quite as great as those between 
d.iffere11t forms of P. 1zeo-ze la1~ic us; so that, if the latter species 
were divided, it would be necessary to divide the former also. 

The only other r eference to two species of Para?z,eplt?'"ops 
from N ew Zealand besides P . pla1tijTo1z,s that I ca11 find is an 

* "Ann. and Mag. N. H .," ser. 4, vol. xv., p. 412. 
t See "Trans. N.Z. Inst.," vol. xvi., p. 187, and vol. xviii., p. 141. 
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incidental one by Wood-1\Iason. Speaki11g of tl1e parasite 
(Ten~1zocephala) ~: found on tl1ese crayfisl1 he sa; , t " I 
have since received fron1 ill)' friend l\1r. W. Gt1ise 
Brittan, of Christchl1rch, New Zealand, an abundant 
supply of each of tlvo S]Jecies t of crayfish from the rivers 
Avo11 and Waimakariri respectively." (Tl1e italics are 
1nine.) 

In conseqt1ence of tl1is notice I was exceedingly anxiol1S 
to get specin1ens from the W ai111akariri to co1npare \vith the 
A ·von species, to see whetl1er they differed or not; bt1t for a 
long time I ''as unst1cces. ful. However, in Septe111ber, 1885, 
one of my pupils brot1ght me speci1nens, not, incleed, fron1 tl1e 
River Waimakariri itself, but from a creek at Rangiora tl1at 
empties into one of its bra11ches. These specime11s, though 
differi11g in so1ne respects from tl1e t3Tpical specin1ens of P. 
setosus' and therein apr)roaclling the Dtlnedin sr)eCin1ens, 
are not sufficiently c1istinct to be co11sidered a separate 
species . I have therefore no doubt that Woocl-Mason's 
speci1nens all belongecl to tl1e one variable species P. ?zeo
ze la1z ic~ts. 

~hile examining into the identit}~ of P. setos'lts a11d P. 
zeala?tclicus I have at the san1e ti111e examined and con1pared 
with them specimens of P. 1Jlc~1~ijro1zs from various localities, 
and fi11d that most of the points o£ difference hitherto given 
break do\vn when a large nu111ber of specimens is exami11ec1, 
and that it is exceedingly diffict1lt to fi11d constant characters 
by \Vl1ich to separate the111. At one time I \Vas almost 
te1nptec1 to co111bine the t\vo species (P. 1Jla1~zjro1zs and P. 
?zeo-zela?zi.czts) into one; bt1t, i11 co11sic1eratio11 of tl1e distinctness 
betwee11 extreme for111s, I have thot1ght it best to keep then1 
as t\vo species, though with some i11termediate specimens it is 
sometimes l1ard to decide \Vl1ich species they shoulcl be r eferred 
to. Tl1e various c1ifferences " rill be given in the detailed de
scription ft1rther on, but for tl1e sake of greater clear11ess I will 
briefly mention some of them here. The sqt1an1e of the an
tenna is generally larger in P.1Jla?~ijr-o1zs than in P.?~eo-zelanic'lts, 
usually reacl1ing sligl1tly be)T011l the extremities of tl1e ros
trum anc1 of the pedt1ncles of the a11tennules and ante11nffi; 
but this character fails 1.1 in son1e specime11s fron1 Wellingto11 
and Pelorus Valley, &c. The sides of tl1e carapace in P ·1Jlan i-
j~ro?zs c1o not, as a rule, bear so many or st1cl1 -vvell-developeJ. 
spines as in P. 1~eo-zelct1~iczls ~· but tl1e general arrangement is 
much the same, and so111e speci111e11S of P. 1Jla11ijTo1~s (as, fo1-

* See belo'\v, Art. xxix. 
t ''Ann. and 1\Iag. N.H.," ser. 4, vol. xv., p. 336. 
! He gives the name of one species only, however-viz, Astacoicles 

zeala1ul ic'lts P a'ran,ep hro]JS s e tos~ts, Hut ton. 
• 



240 Transactio12s. Zoology. 

instance, those from Nelson) are very spiny, while many of P. 
1Leo-zela?tic?.ts l1ave the carapace almost smooth. In P. pla1ti-
f 'r01lS, again , the infero-posterior cor11er of the pleura of the 
abdon1inal segments is usually distinctly angular, while it is 
more or less rounded in P. 11eo-zelanicus ~· but this character, 
again, varies co11siderably in both species. The character that 
I have follnd n1ost useful in distinguishing the two species is 
in tl1e form, &c., of the great claws. In P. pla1~ijro12s these are 
lo11g, a11d have tl1e basal portion of the propodos (without the 
fixed finger, that is) usually fully twice as long as the carpus, 
a11cl ge11erally more than twice as long as broad ; and, though it 
soinetimes bears a few scattered hairs, these are never abun
dant a11cl are not ~ arranged in tufts. In P. 12eo-zela12iC'llS the 
propodos is usually somevvl1at co1npressed, it is generally less 
than twice as long as the carpus, and not more than twice as 
long as broad, and it is always abundantly covered with hairs 
arranged in tufts. The relative sizes of the different joints 
vary to a considerable extent; but I have found the abunda11t 
hairs in all my specimens of P. 12eo-zelanicus, and this 
forms the 011ly character that I have been able to rely 
tlpon i11 all cases to distinguish this species from P. pla?~i-
jro?Ls. 

It has ge11erally been stated hitherto that P. pla1~1jrorts 
is cor1fined to the North Isla11d and is 11ot found in the South, 
bt1t is represented tl1ere by P. ?zco-zela?L'lCZlS . In August, 1883, 
ho\vever, I received fron1 the late Mr. J. C. Gully two very 
fin e specime11s of .P. JJla1~1jro1~s fro1n a strea111 the 11aitai at 
Nelson. It would he11ce appear that Cook Strait has not 
lJroved so great, or, rather, so old a barrier t·o these crayfish as 
tl1e 1110t1ntains in Nelson for1r1ing the nortl1er11 continuation of 
the Sol1thern Alps. As this point seemed to be of some im
portance in co1111ectio11 with tl1e gecgrapl1ical distribution of 
tl1e fau11a of N evv Zeala11d, and as I was ignorant of the con
:figuratiol1 of tl1at part of tl1e South Island, I applied to Pro
fessor Hutton for information. With his characteristic kind
ness and promptness he at once told me that there was no 
great division (by mountains, that is) between Nelson and 
Greymol1tl1, but that the first gre~t divisio11 would be along the 
I(aikolll'a l\1ol111tai11s and across westerly to Mount Franklin, 
and then down the Spencer Mot1ntains and the Souther11 Alps; 
tl1ot1gh tl1e part betwee11 the l(aikoura ]\fountains anc111ount 
Fra11kli11 is mucl1 broken by rivers, some running north and 
sou1e soutl1 . He also told me that several North Island 
plants exten(1 to Nelson and do\Yll tl1e west coast to Westport 
ancl Greyn10l1tl1 . Another fact poi11t.ing in the same c1irection 
is fol111cl i11 tl1e distribt1tion of A 1"17~ctdillo SJJecios1.lS, a terres
trial isopod. This is knov.rn fro1n the N ortl1. Island (Bay of 
Islancls, Da1~a, a11d W ellingto11, H'l~;ttor!J), a11d I have specimens 
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fTom Nelson ; but I hav·e never heard of it occurring in the 
southern part of the Soutl'l Island. 

It \\-as therefore to be anticipated that specimens of Pct1·a
'11eplL1·olJS fot1nd north of the dividing-line mentionec1 by Pro
fessor Ht1tto11 vvould, like tl1ose from Nelson, belo11g to 
P. pla1zi]'ro1zs rather than to P. ?zeo-zela1zic1ls. To test this I 
applied to nir. J. Rlltland and 1\lr. R. Helms, anc1 these 
gentlemen very kindly Sllpplied me with specimens fron1 
Pelorus River and Greymouth respectively. These specimens, 
though to so1ne extent intern1ediate, like those from Nelson, 
are ''itl1out the characteristic tuft of hairs found in P. ?teo
zela?ticus, and therefore belong, as I had anticipated, to 
P. 1Jla?L~j·1·o1zs, the North Island species. 

The crayfish seem to be very widely distribt1tecl over all 
the different parts of .1 ew Zealand. Of P. 1Jla1Lijro1ts I have 
specime11s from l{araka, 1\1anukal1 Harbour; Puriri Creek, 
Thames ; Lake Roto-iti ; Napier; v-..r ellington ; N el on; 
Pelortls River; and Greymouth : and of P. 1~eo - .ze la1ticus from 
variot1s streams in Nortl1 Canterbury--, fToln Oamartl, and from 
Dunedin. I have also l1earcl of it from Sot1thla11cl and ·various 
portions of the interior of Otago, ancl Mr. G. l\1. TllOillson has 
taken it in Stewart Islancl ancl i11 the \·vestern tributaries of 
the vv"Taiau, in the SOllth-west part of Otago. 

A freshwater crayfisl'l belonging to the same genus as those 
of N e\v Zealand P ar·a11e]JlLro1Js is said to be fot1ncl in Fiji, 
and is mentioned by Professor HllxleyT i11 ''The Cra~yfish," 
p. 313, a11cl also in his paper in tl1e "Proceedings of the Zoologi
cal Society," 1878, p. 770. In'' The Crayfish," p. 313, he states 
that '' consideri11g their wicle separation by sea, tl1e amot1nt of 
resemblance between the New Zealand and the Fiji specimens 
is very 1,emarkable. '' As this fact is of some importance in 
connection ith the qt1estion of the origi11 of the New Zea
land fauna, I have in seve1,al wa)'S endeavolu .. ed to get speci
mens fTOlll Fiji for comparison \\7 ith those of N evv Zealand, 
bt1t as yet I have been tlnable to hear of any one in Fiji who 
woulc1 collect them for me. It appears that the statement 
that P ara/JleplL1.0]JS is found in Fiji rests 011 two speci- · 
mens in the British 1\fusellm, a11d I notice tl1at Professor 
W. Faxo11 st1ggests that the locality-labels are perhaps .... erroneotlS. 'l" 

Before proceeding to give detailed descriptions of P. 1Jla?ti-
j"ro7zs anc1 P. ?zeo-zela?Lic'us, I desire to take this opportt1nity of 
thanki11g those friends 'vho hav·e kindly provided n1e with 
material viz., Mr. T. F. Cheeseman, At1ckland; 1\1r. A. 
H amilton, Napier; l\Ir. T. W. Kirk, Wellington; the late 
l\1r. J. C. Gully, Nelson ; l\1r. J. P. Grossman, Christ-

* "Revision of the Astacidre," part i., p. 2 (footnote). -

• 
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church; Professor Parker and Mr. T. Butement, Dunedin ; 
Mr. J. Rutland, Pelorus Valley; and Mr. R. Hel1ns, Grey
mouth. 

I shall now give a somewhat detailed description of the 
external characters of P. p lanif'ro?ts, taking 011e of the Napier 
specimens as a fairly typical one, and then briefly pointing out 
the variatio11s found in other specimens. I shall do the same 
' vitl1 P. neo-zela1~ic~ts, taking a specimen from the River A \ron 
as tl1e type. Furtl1er detailed information will also be given 
in a tabt1la.r form in an appendix, and brief diagnoses of the 
two species are also added . I n1ay explain that I have ex
amined only those external characters that are usually taken 
for the purpose of distingt1ishing different species of cray:fishr 
and I have only concerned myself -vvith the New Zealand 
species of Parane1Jh1f'ops, and l1ave not co1nparecl tl1e genllS 
with other genera of the Pota~n~obiidce this comparison will, I 
l1ope, be made by Professor Walter Faxon (to whom specin1ens 
l1ave been sent) in the second part of l1is ''Revision of the. 
Astacidce. 

DESCRIPTION OF NAPIER SPECIMEN OF P. 1Jlartij1~o?LS. 

The speci1ne11 is a 1nale, 5·25in. i11 length fron1 the tip of the 
rostrum to the e11d of the telson; the greatest breadth is 1·2in.; 
tl1.e length of the antennce is about 4il1., and of the great 
claws 4·5in. The rostrum is elongate tria11gular, with raised 
1nargins bearing fotlr spines on eacl1 side; it is keeled below, 
and on the keel bears two median spines, which can be seen 
from below just bet-vveen the pec1t1ncles of the antennules. It 
will be conve11ient to represent the spines on the rostrt1m by 
the formula 4 

2 
4

, the figures above the line giving the number 
of spines 011 the right and left sides respectively, the figure 
below the line inc1icating the mec1ian spines on the keel belo\v. 
The carapace is nearly circular i11 transverse sectio11, the 
st1rface somewhat scabrot1s, most parts covered with very fine 
hairs placed singly; the spines and tt1bercles are me11tioned 
below. The short 1nedian ridge bel1ind the rostrum begins 
sligl1tly in front of the posterior termination of the two lateral 
ridges of the rostrum; it is clearly marked in front, but be
comes less distinct posteriorly, and disappears about half--vvay 
between its anterior extremity and the cer·vical groove. At 
tl1e base of the rostrt1n1 on each side are two spines behi11d the 
eyes; there is a row of hairs between them and a tuft in front 
of the anterior spine; from the posterior spine a slight ridge 
extends backwards about as far as the posterior end of the 
median ridge. Tl1e spines on the carapace may for the sake 
of convenience of reference be divided into the following, 
arbitrary grot1ps (see Plate X., fig. 2) :-
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(1.) On tl1e portion of the carapace i11 fro11t of the cervical 
groove : 

Grotlp A, containing the t\VO spi11es at base of tl1e 
rostrt1n1 on each side. 

Grot1p B, t-v·vo spines bel1ind tl1e eyes and beloY\r 
A. 

Gro·up C, three or fol1r spines on anterior margi11 of 
the carapace, near the bases of the antenn<E. 

Grotlp D, t\vo or n1ore spi11es on the part of tl1e 
carapace posterior to 0, a11d in front of the cer
vical groove. 

GroupE, one or tvvo spines below D, a11d usuall)r 011. 

a slight projection of the carapace. 

(2.) On the portion of the carapace behind tl1e cervical 
groove: 

Group F, t\vo spines immediately behinc1 the cer
vical groove, a11d betY\reen it a11c1 the bra11chio
cardiac grooves, which here extenc1 forwards a11d 
out-vvards to\varc1s the cervical groove. 

Grotlp G, fotlr spines close behinc1 the vertical 
portion of cervical groo·ve below a11d i11 front 
of F. 

Grotlp H, six or seven spines alo11g the cervical 
groove vvl1ere it ct1rves horizontally. forwards 
(belovv group E). 

Grotlp J, i11clt1des the Sl)ines a11d tubercles 011 tl1e 
brancl1iostegites, exclt1ding those bordering tl1e 
cervical groove and already e11umerated. About 
six of the more a11terior are distinctly spi11ous, 
the otl1ers gradually dege11erate l)Osteriorly into 
mere tt1bercles. 

, The peduncles of the a11tennCB a11d anten11ules botl1 reach 
about to the end of the rostrum ; that of the antenna bears 
several spines on the under surface of the c1ifferent joints. 
The sqt1ame of the antenna is large, a11d reaches rather be
yond the end of the rostru1n; it is triangular, narrowing al1-
teriorly, and at the end narrowing abruptly to a sharp point; tl1e 
inner edge is fringed with long setc.e, and there is a deep longi
tudinal groove above. The anterior part of the epistoma, between 
the bases of the antennules, is broad, triangt1lar, and flat, ei1c1-
ing anteriorly in a sharp spine. The great claws are large a11d 
long, being about six-sevenths the length of the body. Tl1e 
propodos is not compressed, and its length (exclt1ding the fixed 
finger) is about twice as great as that of the carpus, a11d about 
three times its own width; it widens slightly tovvarc1s the distal 

16 
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end. The whole limb is densely spi11ed: the bases has one 
spine on the ir1ner margin ; tl1e ischios has a few on the inner 
1nargin, and one or two i11distii1ctly marked 011 the outer mar
gin; the 1neros has two irregt1lar rows on the i1111er margin, 
and one row on the ot1ter margin, and one spi11e on each side 
of tl1e l1i11ge ; tl1e carl)llS is spined all rou11d, witl1 a slight 
groove above, between two longitudinal Iows; the propodos is 
densely spi11ed in longitudi11al rows, the largest spines being 
on tl1e tlpper st1rface and the inner margin, a11d in 011e row of 
about six 011 tl1e lower surface; there are tvvo very r egular 
rows on the outer 1nargin, extending right to the end of the 
:fixed :fi11ger. Both fingers are very spinous, in11er n1argins 
with round eel teeth and a few hairs, the fingers en 1i11g in 
i11ct1rving spines . Tl1e pleura of the abdomi11al segn1ents have 
tl1e infero-posterior corner listinctly angled, the a11terior edge 
being longer a11d more co11vex than the posterior, which, 
tl1ot1gh slightly si11uous, scarcely curves forward ; tl1e anterior 
edge alone fri11ged with setro. 

The specin1en I have described is the largest of P.1Jla1ti-
j~?~o?tS that I l1ave seen. I have two others fron1 Nelson, 
4·8in. long, and others from L ake Roto-iti, 4·15iu. and 4in. 
long. On the other hand we n1ay have 111ature specimens 
very rr1uch smaller: thus I have a fen1ale bearing eggs, 
from tl1e Tl1a1nes, only 2·4i11. lo11g, and a11otl1er, from Wel
li11gton, 2·5in. Fro1n the n1easurements given in the table 
below it V\rill be seen tl1at tl1e proportion of the greatest breadth 
of the carapace to tl1e lengtl1 varies to some extent, but is 
almost al-vvays less than one-fourth tl1e le11gth. Wl1en seen 
in dorsal view the sides of the branchiostegites are 11early 
parallel, so that the carapace is about tl1e sa111e widtl1 through
Otlt tl1e whole length of tl1e branchiostegites. Tl1e sides, how
ever, sometimes bulge slightly in the centre, bt1t not to so 
great an extent as the A vo11 and H eatl1cote speci1nens of 
P. ?zeo-zelc~?zic2lS. (See Plate X., fig. 1, and con1pare it with 
fig . l a .) The 11Ull1ber of t eeth on the rostrt1n1 varies 
very greatly, a11d very often differs on the two sides; the 
1nedian teeth below are sometimes entirely absent, as in the 
Pelor11s River specimens, where they are prese11t in one speci-
111en only. The spines, too, vary i11 distinctness, bei11g very 
sharp and distinct in the Nelson and Grey1noutl1 specimens, 
but blunt and more or less rounded at the end i11 those from 
Lake Roto-iti. The rostrun1 is frequently depressed, as in the 
Napier specime11, but, again, is often qt1ite l1orizo11tal, or only 
very slightly c1epressed. The n1edian ridge 011 tl1e carapace, 
behinu tl1e rostrum, varies much in le11gth and distinctness, but 
usually c1oes not extend so far back as in P. 12eo-zelarLiC'LlS. With 
regard to the spines on the carapace, it 1nust be remembered 
that the grot1ps into which I have divided the111, thougl1 useful 
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for easy reference, are purely arbitrary, and n1ay not always 
be clearly distinguished. The spines often. vary botl1 in num· 
ber and position 011 the tvvo sides of the same specin1e11. In 
some specimens tl1e spines are al1nost entirely abse11t, so that 
tl1e whole of the carapace is nearly sn1ootl1; but usually some 
of tl1e grot1ps are representec1, if not by spi11es, by s1nall 
t ubercles corresponding in position to the spines in other 
speci1nens. I l1ave tabulated the nu1nber of spi11es of each 
grotlp found in various specimens, a11d, thot1gh I 11eed not give 
the tables, I can summarise son1e of tl1e results l1ere. Grotlp A 
contains only two spines, a11d is invariably present; group B is 
freqt1ently altogether abse11t, but ma.y contai11 several spines, 
as in the Nelson speci111ens, extending into group D ancl group 
K, mentioned belo\v; group 0 is usually represented, b11t often 
only by very small spines ; grotlp D is often absent i11 small 
specimeilS, but 1nay contain as many as six spi11es, extending 
right back to the cervical groove ; group E is seldon1 entirely 
absent, and never contains 1nore than t\vo spines; grotlp F is 
often absent, and tl1e spi11es in it are never large ; group G is 
one of the n1ost constant, a11d co11tains son1e of tl1e largest 
spines, it is seldo111 e11tirely abse11t ; grotlp H, agai11, is also 
tlStlally represented, thot1gh the 1111mber of spines varies very 
111llch, and they are so1netimes very s1nall and close togetl1er, 
so as to for1n only a roV\r of 111ore or less spi110t1s tubercles; 
group J, inclt1ding the Sl)ines and tubercles on the brancllio
stegites, is very variable so1netimes tl1e spi11es are entirely 
absent, so that this part of the carapace is quite s1nooth, at 
other times the spi11es are represe11ted by slight rot1ghness 
only, but, again, as in the N elso11 specii11e11, tl1e vvhole of the 
branchiostegite may be thickly covered with "'Vvell-developed 
spines. I n tl1e speci1nen from N elso11, two other groups, pre
sent in many speci1ne11S of P. 12eo-zela?'ticzts, but not re1Jresented 
in other speci1nens of P . 1Jlct?LijT012S, are 11oticeable : tl1ey are, 
group K, containing 4-5 spines in fro11t of tl1e cervical groove 
and bel1ind group B; and grotlp L, containing t wo or tl1ree 
small sr)ines on the cardiac portio11 of the carapace, ust1ally by 
the sides of the brancl1io-cardiac grooves. (See P late X. 
fig. 2a.) I11 this Nelson specime11 tl1e n11mber of spines in each 
group is 1nuch greater than tlsual, and they r un into one 
anotl1er so 1nuch that, as i11 son1e specimens of P . 1Leo-zelc~;?~ic1"s , 
it is difficlllt to listingt1isl1 tl1e1n into the differe11t grotlps. I11 
the L ake Roto-iti specin1ens the spines are ustlally 111ore or 
less blunt, and often degenerate i11to tubercles . 

The squa1ne of the antenna so111etimes reaches only as far 
as the ext.remity of the rostrun1, i11stead of beyond it as in tl1e 
Napier specimen. The inner edge is generally straigl1t in the 
centre, or even sligl1tly concave; but sometimes more convex, 
as it usually is in P . 1zeo -zela1~iczts . Towards the end it often 
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narrows some\vhat abrtlptly, so that a portion of the n1argi11 
here is ,~er}r convex ; I have 11ever, however, seen it prodt1ced 
into a disti11ct 1)oint, as sho\vn in Dana's figuTe of P. teJLZ~i
CO?'Jtis, and tl1i11lr this n1ust be dt1e to an exaggeratio11 on the 
part of tl1e artist. (Compare figs. 3 and 4 of Plate X.) The 
spi11es on tl1e t111der surface of the j oi11ts of tl1e p ec1l111cle of the 
a11tenna are ofte11 e11tirely abse11t in sn1all speci111e11S> eve11 
tl1ot1gl1 sext1ally 111att1re. The le11gtl1 of tl1e a11tenna varies. 
con ic1erably (see table belo-vv) : it n1ay so111etime , as i11 Nel
S011 . peci111e11S, be greater tl1an that of tl1e body itself. The 
great cla\YS, agai11, vary very greatly, both i11 pro1)ortion to the 
boc1y· a11c1 i11 the sl1ape <:"tl1Cl relative size of the different joi11ts. 
Large, \Veil-developed forn1s l1ave tl1e pro11odos long a11d 
tl1icli: (i.e., not con1pressed), and are easily disti11gt1ished fro111 
tl1ose of P. 1teo-zela1tic1~s ; but in otl1ers tl1e propodos is 
so111e'\vhat com1)ressed, and is 11ot so long in proportion to its 
breacltl1, tl1t1s ap1)roxirnati11g i11 ap1)eara11ce to tl1ose of P. 
?zeo-zela12ic1.~s. I 11 tl1e large specime11s the l)ropodos is often 
fl1lly three ti111es as lo11a as broad, but in so1ne speci1ne11s from 
tl1e Tl1ames, GreyillOL1tl1, <-~C., it is 11ot 111ore tha11 t'\vice as 
lo11g as broad, a11d i11 these it c1oes 11ot \vide11 distally as it 
usllally c1oes in tl1e otl1ers. In tl1e san1e "Yvay tl1e spi11es on 
tl1e great claws v·ary to quite as great a11 exte11t as those on 
tlle cararJace, but it W0t1lc1 be tediot1S to enter illto detail. In 
tl1e Lal{e Roto-iti speci111e11s tl1ose on tl1e pro1)odos are nearly 
all 111ore or less tuberct1lar, i11stead of bei11g 1i ti11ctly spinous, 
as is t1St1ally tl1e case. 11he propodos, es1)ecially in the 
s111aller speci1ne11S, often bears a fe\v scattered l1airs, but tl1e e 
are 1le\"er arra11ge 1 i11 tt1fts as in P. 1zeo-zela?Lic1ts. 

Tl1e c1i · tinct11ess of tl1e infero-po t erior a11gle of tl1e abdo-
111i11al plet1ra also varies \Tery co11siderably, a11cl it is son1eti1ne' 
qt1ite rOl111C1ed, as i11 p. 1LCO-zelaJLZC llS . 

DESCRIPTIOK OF A voN SPECIJ\IEN OF P. ?Leo-zela?~~C1.lS. 

As tl1is speci1ne11 agrees i11 n1a11y res1)ects \Vith the one of 
P.]JlCi?zzj~r07tS alreacly de cribe l, I sl1all 011ly give tl1ose points 
in \Vl1icl1 it c1iffers . Tl1e le11gtl1 of the bony is 4· Bi11., greatest 
breacltl1 1·2in., lengtl1 of ante1111rn ·s·Bi11 ., of great cla,vs 3·5in. 
Tl1e bra11cl1iostegites bulge co11sic1erably i11 tl1e ce11tre, so that 
tl1e 1Jreac1th here is n1t1ch greater tl1an i11 fro11t of the cervical 
groove. The rostrum has 4 

1 
4 as the formula for its spines, 

a11d is o11l)7 sligl1tly Je1)ressec1. The 111edia11 ric1ge bellind the 
rostrun1 begins 011 a level \vitl1 tl1e a11terior of tl1e t,·yo spines 
at tl1e side, and ex ten ls about tl1ree-fot1rths of tl1e way back to 
tl1e cervical groo\re. Tl1e Sl)ines 011 the carapace are very 
11ll111erotls, several of tl1e groups ru1111i11g i11to 011e anotl1er. 
Tl1ey n1a~y be briefly 1escribed as follo\YS, llSi11g tl1e same 
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groups as in P. plci1tlj1·o1zs : Grotlp l1., t'vo, as l1Sl1al; B, three 
or four, irregl1larl~y' placed; C, five, but not arrangec1 so reau
larly on the margin of the carapace as in P.]Jlct1L1j1·o1zs ; D, 
ix, extending right back to tl1e cer·vical groov·e, a11cl rt1n11ing 

anteriorly into C; E, one, sitllatec1 on sljght prominence; F, 
two; G, four or five, very strong, extenc1ing into H; H, a 
row of about se·ven, extending alo11g the tlnder margin of the 
groo,~e; J, the whole brancl1iostegite co\rered ~rith \\ell
de\ eloped spines, all sharp and clisti11ct except those on the 
lo\ver portions, which are rubbed by the legs ancl are rounc1ec1 
at tl1e end the spines extencl much ft1rtl1.er up tl1an is llsual 
in P. plctnijro1zs, reaching almost to the brancl1io- cardiac 
grooves; K, a group of about eigl1t well-marked spines; L, 
t\\o or three small spines along the bra11Cl1io-cardiac groove on 
each side. The sqt1ame of the antenna scarcely reaches bey·ond 
the extremity of the rostrt1m, ancl has its inner 111argin n1ore 
con\-ex tha11 is t1sually the case in P. 1Jlct1zijrons. The anterior 
portion of the episterna is ql1ite narro\v, ancl ends a11teriorly in 
a sharp spine. The great cla,vs are Il1llC11 shorter anc1 stouter 
than in extreme for1ns of P. pla11/ij?'O?zs, and have tl1e propoc1os 
and the fingers tl1ickly coverecl ,.Yith c1ense tufts of hairs, 
chiefly arrangecl in longitt1di11al rO\\'"S. The iscl1ios anc1 meros 
are somewhat lct te1·ally com1)ressec1, so tl1at it 'Yill be con
venient in c1escribing tl1e spines on them to speak of the lll per 
and l1nder eclges a11d the outer and i11ner sicles ; tl1e carl)US 
and pTopodos are more or less 'VCTtically com1)ressed, so tl1at 
\\

7 e can distingt1ish here the outer and inner eclges and the 
11pper and under sides. The spines on the great cla\YS are 
then arranged as follows :-

Iscl~tios UJJ1Jcr eclge, t\\o blt1nt spi11es. 
U1~cleT eclge, t\\'O sharp spi11es. 

Jieros· U1Jpe r eclge, one row dividing into t\\'"O at tl1e e11d, 
''rl1ere there are also a fe\v spi11es irregl1larly 
placed. 

Un,cler eclge , two cliverging rO\YS, containing fotlr to 

six spines each ; one large spine at di tal end 
between the tV\7 0 ro\v·s, and othe1~s placed irregu
larly. 

The outer and irt12er sicles of these joints \Yithout 
• sp1nes. 

Catp1lS Spined all round, the largest on tl1e outer and 
inner edges ; on tl1e llpper sic1e the central por
tion is flat and free from spines. 

Pro1Joclos IrtneT eclge, a row of fotlr strong spines. 
Oute1· edge, two rO\\rS, co11taining about t\\ lve 

spines each, extendi11g rigl1t along to the 
end of tl1e fixed finger. 
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UJJJJer side, various spines, chiefly arranged in 
two lo11gitudi11al rows. 

U12clerr side, spines chiefly arranged in two 
longitt1dinal ro\vs ; strong spines in the 
centre. 

Tl1e fingers end in strong inct1rved Sl)i11es, in11er 1nargins 
with three or fom" rounded pro1ninences. Tl1e propodos (\vith
out the fixed finger) is one and a half ti111es as long as the 
carpus, and abot1t twice as lo11g as broad. The pleuTa of 
the abdominal seg111ents is qt1ite rot1nded below, and has 
setCB both on a11terior and posterior margins. (See Plate X., 
fig. 2a.) 

All the parts I l1ave tht1s described are subject to much 
variation, as in P. pla?~ijT011S, and I need 11ot go over eacl1 in 
detail, but only n1e11tion those in which this species so1netin1es 
differs from P.1Jla1~ijro1zs. The bulging of the branchiostegites 
is only fot1nd i11 the specimens from the Avon and Heath
cote; the others have tl1e sicles straight as in P. 1Jla1~ijTo12s. 
The episton1a is often narrow, but is so1netin1es broad, flat, 
and triangt1lar, as in P ·1JlctTtijTO?ts . The spines on the sides of 
the carapace vary very greatl}' : in large specimens, especially 
those fro1n the A von and Heatl1cote, they are very nu1nerot1s 
and pro1n inent ; but i11 others, fron1 Rangiora and Dunedin, 
only a fe,v are represented, and the greater part is quite 
smooth. So111e of these specimens vvould correspond fairly well 
with the description of P. zec~la1Ldic1ls, Wl1ite, as given in Miers's 
catalogl1e. The relative lengths of the joints of the great 
claws vary a good deal, as i11 P. ]Jla?tijro?~s ~· but these limbs 
are tlsually shorter a11d broader tha11 in that species. The 
pleura of the abdon1inal segme11ts often have the infero-pos
terior angle n1ore poir1ted than in the Avon specimer1s, tl1t1s 
approaching P. 1Jlct?~'ljTo?~s. The large speci1nen i11 the Otago 
Museum, labelled P. setos1iS i11 Professor Ht1tton's hand
writi11g, is the largest I have seen, bei11g 6·3in. long; the sides 
of the branchiostegites are quite straight ; tl1e spines on the 
carapace, though 11t1merous and well1narked, are all rounded 
at the end, so as to be al1nost tuberculiform; the propodos of 
tl1e great claws is very little compressed, and somewhat re
se111bles that of P. 1Jlct?Lij1·o1ts, thougl1 stot1ter; and the upper 
margin bears very few spines, the tufts of l1airs arising out of 
small tt1bercles instead. 

In both species the females, especially when bearing eggs, 
have the abc1o111en "\vider than it is in the male, but beyond 
this I have noticed no other differences between the sexes. 

I append brief diagnoses of the two species, with the 
synony111y so far as it is known to me. 



• 

• 

PARANEPHROPS PLANIFRONS • 

Pa?·ctnepl~?·ops 1JlaTtij.rons. 

White, '' Zool. ~1iscel.," p. 79 (1842). 
Dieffe11b., "Voy. Ne'v Zealand," ii., p. 267 (1 43). 
1\Iier , ' ' Zool. ' Erebt1s' a11d 'Terror,' '' Crust., p. 4, 

pl. iii., fig. 1 (187 4) ; " Cat. N. Z. Crust.," p. 72 
(1 76) . 

Huxle~y, '' Proc. Zool. Soc.," 1878, p. 770. 

P ct?·ct?Ze]JlL?·ol JS te1L1.ticor1tis. 

Dana, '' U.S. Exped.," xiii., Crust., part i. , p. 527, 
pl. xxxiii., fig. 4 (1852). 

B asal scale of antennce large, narro\ving abruptly ante
riorl~y, with deep groove above, reachi11g as far as or beyond 
the extren1ities of the rostrum and of the peduncles of the 
antennce and ante11nules. Carapace nearly cylindrical, of 
same width tl1roughout whole length of the branchiostegites, 
being a little less than one-fourth the total length of body; 
smooth, or with small tubercles on sides of branchiostegites, 
and spines along the cervical groove and elsewhere; two 
spines on each side of the base of tl1e rostrt1m. Rostrum 
elongate, t ria11gular, sometin1es depressed, margins raised and 
usually with four teeth on each side, under surface keelec1 
and usually with two teeth. Median ridge behind the rostrun1 
clearly marked in front, arising slightly in front of the two 
lateral ridges of the rostrum, and reaching abot1t half-way 
fron1 its anterior extremity to the cervical groove, disappearing 
graduall~y. Anterior portion of the episterna triangular, flat, 
narrowing anteriorly, and ending in a sharp spine. Great 
claws long, slender, propodos (withot1t fixed finger) about 
twice as lo11g as the carptls a11d about two and a half times 
as long as broad, whole lin1b densely spined; spines on pro
podos arra11ged more or less regularly in longitt1dinal rows, 
and "ith occasionally a few scattered hairs. Pleura of abdo
minal seg1n ents rather pointed at the infero-posterior angle, 
anterior edge longer and more convex than the posterior a11d 
fringed with setre, posterior edge sinuous and scarcely curving 
forwards. 

Length of largest specimen, 5·25in. 
H abitat. North Island generally, and the north-wester11 

portion of the South Island as far south as Grey1nouth . 
• 

-
p ARANEPHROPS NEO-ZELANICUS. 

Astac1ts zeala1~dicus. 
White, '' Proc. Zool. Soc.," p. 123 (1847); ''Ann. and 

Mag. Nat. Hist. " (ser. 2), i., p. 225 (1848). 
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Pctra~?~e]J l~?"Ops zecila1~dic1.ts. 

1\1iers, '' Zool. 'Erebus' and 'Terror,'' ' Crust., p. 4, pl. 
ii., fig. 2 (1874); ''Cat. N.Z. Crust.," p. 73 (1876) ; 
"A11n. a11d Mag. Nat. Hist. " (ser. 4), xv., p. 412 
(1876); ''Trans. N.Z. I11st.," ix., p. 475 (1877). 

Cl1ilton, '' Tra11s. N. Z. Inst.," xv., p. 151 (1883). 

As t ctco icles z ecilci?td ic?.lS . 
Wood-l\1ason, ''Ann.- and Mag. Nat. Hist." (ser. 4), 

XV., p. 336 (1876). 

PL~ra?2ep h?"01JS setos?.lS . 
Hutto11, '' A1111. a11a. Mag. Nat. Hist.'' (ser. 4), xii., 

1). 402 (1873). 
1\fiers, ('Cat . l~.Z. Cr ust .," p. 72 (1876) ; ''Ann. and 

T\fag. N at. Hist." (ser. 4), xv., p. 412 (1876); 
'' Trans. N. Z. I 11st.," ix ., p. 4 7 5 (1877) . 

Cl1ilton, '' Tra11s. N.Z. Inst.," xv., p. 150 (1883). 

Basal scale of a11ten11ffi like tl1at of P. ]Jla?~ij?'O?LS, but not 
narrowing so abruptl~y, a11d exte11ding 011ly to the e11d of tl1e ros
trtlm. Cara1Jace nearly cylindrical, greatest breadth generally 
a little less than one-fot1rth tl1e lengtl1, of the same -vvidth 
t l1rot1ghout whole lengtl1 of the branchiostegite, or bulging in 
centre ; carapace nearly smooth, or with spines along the cer
vical groo·ve and 011 tl1e bra11chiost egite a11d else-vvl1.ere, spines 
ust1ally more numerot1S than i11 P. ]Jla?tijTo?zs ~· tvvo Sl)ines on 
each side of tl1e base of the rostrun1. Rostrun1 elongate, 
triangl1lar, so1netimes depressed, margins r aised and usually 
\vith four t eetl1 011 each side, under surface keeled and tlStlally 
\vith two teeth. M edian ridge behi11c1 rostru1n arising 011 level 
\vith the first of the t wo spi11es at tl1e base of the rostrum and 
extendi11g backwards three-fourths of tl1e dista11ce to tl1e cervi
cal groove. Anterior portio11 of episto111a fia t and triangular, 
or narro\v, e11di11g a11teriorly i11 a sharp sr)ine. Great claws 
stot1t, propodos usually compressed, 011e and a l1alf ti1nes as 
long as the carpus and n early twice as long as broad, both 
~ides covered with small tufts of _hair a11d witl1 stout spines 
arranged chiefly in longitudinal rows. Pleura of abdominal 
segments ust1ally rot1nded below, anterior edge longer than 
tl1e posterior, -vvhich curves forward, both edges fri11ged -vvith 
setce. 

Le11gtl1 of largest specimen, 6·3in. 
Ha.~bitcit . Sot1th I sland generally, excepting north-western 

portion ; Stewart Isla11d. 
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TABLE OF 1\IE ASUREMENTS , E TC., OF DIFFERENT SPECI~IENS. 

Description of Specimen. 

Napier specimen No. 1, 

II II 

Roto-iti II 

, II 

~Ianukau , 

II II 

N elson II 

II II 

Thames II 

II II 

No.2, 

No.1, 

No.2, 

No.1, 

N o.2, 

~0. 1, 

No. 2, o 
No. 1, c 

N o.2, 

\Vellington specin1en No. 
1, ? 

Greymouth specimen No· 
1, ? 

P elorus Valley specimen 
t..~ No. 1, ? 

L ength 
• 
111 

Inch es. 

5·25 

4 

3·25 

2·85 

4·8 

4·8 

3 

2·5 

3 

• 

Greatest !L ength of L en gth of Spin es 
Breadth Auteunm Great 

0 in in Cla "l's in 11 

I h es Inches Inch es. Rostrum. nc . I . 

4 

Broken 

1 

1 

3 

0·55 

0·5 

0·8 

0.6 

3 

3 

2·25 

2 

vVa11ting 

2·4 

2 

4 4 
2 

5 4 

3 
4 4 

1 
3 3 

3 3 
2 

4 4 

4 5 

1 
Broken 

3 2 
1 

3 3 
1 

6 5 

4 4 

2 
5 4 

0 

Parane1Jh'ro1Js 1teo-zela1tic1.ts. 
Riv er Avon 

No. 1, o 
• specimen 

• • • • 

River A von specimen 
No. 2, d' •• •• 

River .li.von specimen 
No. 3, young ? .. 

River H eathcote specimen 
No. 1, ? . . • • 

Rangiora specimen No.1, d' 

Oamaru specimen No. 1, 
young d' • • • • 

Dunedin specimen No.1, ? 

Dunedin specimen No. 2 

4·85 

5·8 1·5 

0·45 

0·85 

3·9 0·9 

0·5 

2·8 0·5 

4 

1·35 

2·25 

3 2·8 

1·9 

5 

4 4 
1 

5 5 
3 

6 3 

1 
4 5 

2 
4 4 

1 
5 6 

1 
5 4 

0 
5 6 

2 
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In the above tables I have given only a s1nall selection of 
tl1e specimens that I have examined and 1neasured. 

DESCRIPTION OF PLATE X. 

Fig. 1. Par·a1te1Jh1·ops 1Jla?tif't01~s (Napier specimen) ; carapace from 
above . 

Fig. 2. The sa1ne ; side vie\v, to show arrangem ent of spines, &c., on 
carapace. 

Fig. 3. The sa11~e; squam e of antenna. 
Fig. 4. Squrtme of antenna of Para1tephrops tenttiCOT?tis, Dana (after 

Dana).* 
Fig. la. Paranephrops 1teo-zela1ticus (Avon specimen); carapace from 

above. 
Fig. 2a. The sa?J'le; side view, to show arrangement of the spines, &c., 

on carapace. 

NoTE. All tl1e dra\vings are semi-diagrammatic. • 

ART. XXIX. Note 01L t7Le Parasite (Tem11ocephala) jo1L1~d 
01~ tlLe F14 eslL1Later CrcLyjis l~ of N eu Zeala1~d. 

BY CHARLES CHILTON, M.A., B.S.C. 

[Read bej014 e the Otago In~stit?tte, 11th S e1Jte1nber, 1888.j 

On both species of Pct?~~a12e1J l~ro1JS inhabiting New Zeala11d 
an ecto-parasite is found belongi11g to the genus Ten~1~ocepl~ala, 
an aberrant 1nonogenetic tre1natode. This has been mentioned 
by Wood·l\fason,t \vl1o r eferred it to the ty1)ical species T. 
clLile12sis, Gay. Specime11s were aftervvards sent to Dr. W. A. 
Has-vvell, of Sydney, wl1o has lately published a paper on the 
genus, t a11d h e l1as give11 it the name T. 12ovce-zealartdice. 
Similar species are fo·und on otl1er freshwater crayfish of Aus
tralia and Tasmania, each having its peculiar species of para
site, viz.,-

T. j asciata , on Astacopsis scr?--atttts ~· streams of New Sot1th 
Wales. 

T. q'ltaclrico?~rtis, on As tacops1·s jrct12kli1~ii ~· 11orthern rivers of 
Tasmania. 

T. 112i1~or, on Astacopsis bica?"i?~at'lts ~· streams of New Sot1th 
W ales. 

* This is taken from a tracing kindly made for me by Professor 
Hutton from Dana's "Atlas," in the Canterbury nluseum. 

t "Ann and ~Iag. N.H.," ser. 4, xv., p. 336. 
t " Q. J. of ~iicr. Science," xxviii., pa.rt 2, p. 279. 


