
LIFT] - I{ISTORY STIJDIES ON NEs ZEAI,AND BRACIIYIlRA

(CRTJSTACEA. DECA PODA )

ROBERT GEORGE WEAR

Thesis submitted for the degree of Doctor o{ Philosophy

in Zoology, ot the Victorio University of Wellington

1968



A BSTRA(IT

l. Abbrcvl^ated or dlrcct develotrrm,ent lg dcrcrlbed ln Ptlumn-uj

nqvacscbadlrc f'ilbol, 1886 and P., lurrrolnru Bcnnctt, Lj64

(Xonthtdee, Ptlumnlnlc) from New Zcaland. Embryonlc

dovelopment lc rctnrated lnto Naupllue, MetenaupUue, and

embryonlc Zoea rtlgcr. tn P. govecrclrndlec, lawac brtch

at a Mcgalopa strge end rtc rctrlacd benee6 thc plcon of tlc
female crab. Tbe Megalopa larvr and flrgt flve Juvenllc crab

rtager rre dercrlbcd. In P. lrrmplnur cnGtgGnt larvaG arc
adrranced, tnuch-modlfled, and non-Btatory Zoeec whlch arG

not retalned by tlre lnrent. Thc Zost and Mcgeloln lervac

of thlr apcclca erc dcscrlbed. Abbrovlated dcvclopment har

llttle pbylogenctlc rtgnlflcancc among Brachyrre, and har

probably evolvcd rr a rcsponsc to hrbttet rcqulrcmcntr of

adult crabl.

A brlcf account le glvcn of tte ryrtcmstlcs end dlatrlbutlon

of thc Ncw Zealend xautbld crabr Hctcrorlua rotundlfronr

A. Mllnc Edurerdr, 186?, Ollur tnrncatur H. Mllno Edwards,

183d, and of Hctcroorropc (@ rcrretlfrone (Kinrbrn,

1856). Kcyl lrG glvcn to t.bc Zoc* lrrnec of Ncw Zcalend

xrntbld Btachyurr rnd to ths Mcgelopo lervrG of Ecteroglue
rohrndlfrog rnd Ollur trunerhr. Not.f rrr glvcn on thc

lcarorll brccdlng cyclc of Hctg'odqr, r?Elndlfroar, and thc

prcfaoct larva, two Zooe lewel rtegcr, rnd thr MegBlopr

lerye rcrred ln tho leboratorT rrG dorcrlbrd. Ollur tnrncahr
portGrsct a psc-Zoca larne, four Zoct lervrl rtrgcr, rnd a

Mcgrlopr larvr. Thorc havc btcn rercd end arc dcrcrlbcd.
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A kcy le glven for thc reparatlon of tbc Zoca- larvel ttsge!.
Thc prc -Zoen larva ond firrt stagc Zoet larve of He?FroPapopo

(Pllqgrnoecut) gcrret{lrgnr aro degcrlbcd. Thcrc rre probably

four roeal rtegco ln tbe larval dcvelopmcnt of tblr epcclea.

Thc cha,ractcre of Zoea larnaa of thc fumtly Xantbldac

deacrlbcd up to thc prcscnt tlnc arc crltlcally analyacd and

consldered ln rolatlon to the rtatur of currcntly acccptcd adult

genere and rpccler, thc gencrlc grouplngr urcd by Monod (1956)'

and tbe gensrlc cornporlfl.on of thc aubfamlllts proPorcd by

Baler (195?). Xantlrld Zoca larvac fall tnto tnp nettrral groupg

of gcncra batcd on lawal cherrctcrr, tbc uroet lmportant bclng

tbc lcngth of thc entcnnal cxo1rcd ln reletlon to thrt of thc rplnoue

proccsr. Thc flrgt group lr aqulvalcat to tbe rubfsmtly Xantblnac

8f rGcongtlhrted by Balge (195?), but there lr no lanral cvldcnce

ruggcrtlng that the "Panopcan" gcncra ahould be ecparated frm
thc "Xantbian" gcncra ar ruggcrtcd by Monod (1956). A gccond

netural group lg fomed by lanrac of the gubfamtly Mcnlpplnae

ar ln Belrr (Igsz, 195?), thc rubf,emtly Pllunnlnre of Balgt

( 1957), end tho gcnur 9glxgg. LarvaG of gcncre ln thc eubfemlly

Trapczttnrc Mlcra rhould bc rcmovcd from tbe eccdon Hypcrollrea

end lncludcd ln thlr rceond nehrrel group. ZoGt larvrc
dcscrlbcd from tbe gcnGrt HgtcrqErnopc end Pllumnoocut form

a rcparate branch of thc rccond groupo Zocn larvrl cvldcnco

docr aot eupport Monod'r (1956) rGperatlon of Ertphla from Orc

ttMcnlppltn" jroup of gcncra.

Thc flrrt ttegc Zocn larna of Hcp,hrlrx hlrHpcg (Jrcqulnot, lSt3)

lr dcre rlbcd, and prcrcnt ltnowledgc concetntng lervac of crtbr
of thc frurlly Ocypodldao lr ;unmar|lcd end dbcurlGd. No

dlrgnortlc cberectcr lg comnou to all ocypodld Zoce larvtc,

4.
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but afflnltiee are ehowu wtth those of t.he farrrlllee Hyrneno-

eotnldae, Plnnotherldae, and Grapsldac.

5. Pre -Zoea and flrgt etage Zoea larvae batched from the grapeld

crabs Leptojrapaua varlegahrg (fabrtclus, 1793), glanea marlnug
Rathbun, 1915, Hemtgrapeue crenulahre (H. Mtlno Edwards,
1837), H. -ejlwar-dsl 

(Hllgendorf, 1882), Gvcloqrapgug la\raExl

H, Mllne Edwards, f 853r@ Elrna, 1851, and

Plagugls c,habrua (Llnnaeuc, 1764) from Ncw Zcaland arc
deacrlbeC, A kcy le glven for the aeparatlon of these larvaG.

Known Zoea larvae of the famlly Grapeldac show cloae

afftnld,ee with tbose of tbc brachyrhynchoua famlltea Ocypodldae

and Gecarclntdae, and fall lnto four groups baeed on larval
characters. Thlg ayatem of larvel clsseUlcatlon agrecg wlth

Ore preeent arrangement of adutt genera lnto gubfomllleg

except for a dlvlaton among larvrc of the subfamlllea Varunlnae

and Seearnlnae. The length of larvel llfe and larval dlapereal
probably baa no bearlng on tbc prescnce or abrence of certaln
New Zcaland speelee at the Chatham lclanda.
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FOREWORT)

Thls tbceh on thc lerval llfc of New Zeeland Brachyura

(Gruatacc8, Dccapoda) concerar only brachyrhyncbouf crebr of

tJle femlltcr Xrrrthldao, Ocypodtdec, end Graprldlc. The

dlesortatlon comprbca flvG sclratatc prptrr, oBG pubUehcd,

thrcr in prcrr, end onc to bc rrrbmlttcd for Frbllca$on durlng

September, I ?6t.

ArMs gr rHE TElEsrs

Lanrac of Ncw Zealend Braehyura hrvc not bcon prevlourly
ehrdlcd ln dctall. tn the cerly rtagcr of thlr rhrdy lt urar lntendcd

to dcrcrlbe thc lervaG of e lrrgc proportlon of tbc Ncw Zeelend

brechyrrau frune of absut 50 tpsclca. Howevcr, earllcr ptrbllohed

worh gbowcd thet ln tomc AurtraUra marlnc Brachyrrr, davelotrmcnt

tr abbrcvlatod rnd frcc lervd llfc 1r rupprcr ged. U e rlmllar raode

of devclopncnt urtr fouad to occur among Ncw Zcel,and craba,

dotallcd rfirdy of thlr rcmulable phcnobcnon wat conrldered

Justlflcd. Abbrcvlrtcd devclopaat wrr dhcovcrcd ln two New

Zcatand lpcclcr of tbo farntly Xenthldro, rnd &c morphologtcal
rhdy and rceultlng dfucurrlon prcroatcd ee e lrrgr Fert of thtr
tbcelg provcd ttle to bc a vclf rleh flcld of lavertlgrtlon. Subecqucnt

worl rlrf corrflncd to tbc luv'ec of, &c tbroo rGnrlntng rpoclcr ln
tJrc famlly Xenthldec, end to tborc of ctglt rpoclcr bclooglng to tho

braebyrbynchout rr'-llhr Ocypodtdrc rn'd GreprldrG. trrcr-llvlng
lrwol rtagrr of rlnchr conrldcrrd a"G dcrcrlbtd, lrrvrl efflnltlcr
erG fulty dlrcurrod, and ryrtomr of claerlflcstlon boerd on lerrnl
cbaractcrr lro comFrcd wtth tbc currrntly accoptcd ryrtcmrtlc
srrragcmcnt of rdult crrbr ln crch frntly. TLc lca3tt of plmhtonlc
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larval llfe and larrral dlapcraal arc conrlderod ln rcletion to thc

PtstGncc or abeencG of ccrtaln rpeclcr at thc Chatham lelandg.

Drrlng tlre courtG of thlr rhrdy larvar werc obtelned from 34

epcclcc ln tcn fumlUea, or ebout 6Etr of thc New Zea.la;nd brach!ru,ran

fauu. Larvac not consldcrcd hcre dU bc tbc oubJect of fuhrrc

worh,.

PREFENTATION Or FHE THESIS

Thc format of thc flve pepcre rnrct! all prrbllcation regulrc-
mentr of tbc Ncw Zcalend Journrl of Merlae rnd Frerhwstcg
RescBrch, and tlre flret, gccond, fourth, and ftfth papGrr wlll bo

publtehcd ln tbtr Journrl. Tho thlrd prpcr lr to bc publlgbcd

in CJUltaec+lu and lr rcfcrred thcreto ln thc tcxt of tble therlr.
Thc flfth paper hs.a not yct bcrn aubmltted for publlcrtlon, but le

herc rcfsrlcd to ar "ln prcrf tt to avold unnGccssary alteratlon to
gally proofr.
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LIFE-HISTORY STUDIES ON NEW ZEALAND BRACHYURA.

l. Embryonic and Post-Embryonic Development oI Pilumnus
nouaezelandiae Filhol, f 886n and of P. lum.pinus Bennett, 1964

(Xanthidae, Pilumninae)

by

Robert G. Wear

SUMMARY

Abbrevlated or dlrect dcvelopment ls dcacrlbcd ln

4llumnue noype,zelandlse Ftlhol, f 886 and E. lrrmplnue gsnnGtt.1964

frorrr Ncw Zealand. Embryonlc dcveloprrent ls scparated tnto Naupllus,

Metanaupllus and embryonlc gocal rtagee. The ontogcnetlc poeltlon of

the pre-zo€al cutlcle suggeltr that tt repregante t.he Metanaupllus stagq

and the abgcnce of plrrnosc prG-Eocal aeethaetes ln P.no-nagzel+ndl+e

tmplieo relatlonshlp \rtth tlc morc rccently cvolved brachyuran

famillee. The elgnlflcance of tha prG -zoeil cudcle Ln brachyran
phylogcny le dlscugEcd. In P.. nsvaesclandiae four embryonlc socal

phaaes ere rccognlecd a8 approxlmately equlvalent to the fout Zoea

larval etagce occutltng ln tho maJorlty of xanthld Brachyrra. ft wag

not poeslblc to dlettnguteh slrnllar phasee [n cmbryonlc rocal d,evelop-

ment of P. hurrotnus bccaueG of advanced anachronlem whlch la normally

asroclatcd wtth abbrcvlated developmcnt. The appcarance of relatlvcly
advanced gtructurGs very early ln ontogcny lc attrlbutsd to the abacnce

of tho ncrd f,or ruccggalve dcveloprnental rtagcr to be adsptcd for frer
llfe. ID the embryonlc Zoea, carapacc eplnct eonBldercd to agtlst
urtth flotatton end orlentatlon, and natatory rctecr arG togetlher rcduccd

or abrcnt ln abbrcvletcd dcvclopment whcro auch structtrrcg would be

of no urc wlthtn tihc cgg.
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In P. norraosclandlae and P. lumpinug lnercaee ln egg elEc durlng
furcubatlon lg probably due to absorptlon of water by the embryo durlng
devclopment, and ccloglon ls inttlated by rupture of the chorlon through

lnternal prearurG ttrue creatcd, Larvao of .P, novoazelan4lae hatch at
a Mcgelopa larval etage and are retalned benasth the plcon of the female

crab. Thoge of P. lumolnue hatch as advanced, much-modlfled, aad

ttror-Dstatory Zoea,c whlch are not retatned by the parcnt. Stmultancous

moultlng af the prc-gosal and soeal gking occure ln botJr epeclea.

The Megalopa larra and flret flve Juvenlle crab atagec of P.
nonaesclandlae are dercrlbed and eompared wtth equlrralent gtagcs of
P. vaetltrlg from Auatralla rccordcd by Halc (f 931). The Megalopa

larva of T. lumrrlnur le dcecrlbed. P. lumplnps lg consldered as tte
least cvolved of the thrco opcclea of Pllumnur pooreasing abbrcviated

development, vrhll,c P. vcetlhlg Euggests a eecond atage, and tbc thlrd
and most advanced etagc 1g eho\rn by P. novpezcl,andlae. Ecology of

theee threc epccles la correlated urtth abbrcvlatcd devclotrrrnent.

Retentlon of potontlally frcc-awba,rnlng Mcgalopa larvao by the parcnt

cxplalns grcgarlousneBt among Juvenlle crabe and ad,ulte of both

P. norraczclandlec and P. veatltlre.

It lB probablc thet abbrevteted devclopment has cvolvcd among

marlnc and frcrhwstcr Brachyrrre as a rcsponce to habltat regulrcmcnta

of the adult crabo. Ptrttal or conl,plote abbreviatlon of thc planktonlc

phasc and rctentlon of larveo would aaslrt wlth rctalnlng thc rtock
wlthln a regtrlctcd locellty or ecologtcal rrlchc. Abbrcvletcd

dcvclopment emong Brachyura thcrcfors bas tlttlc phytogcnctlc

rlgnUlcance.
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INTRODUCTION

Flvc clnclcs of thr fantly Xaathldac arG hown
Nrw Zcalend. Of thcco Hotcroglur rofirndlfroul A.

to ocsur ln
Mllnc Edwardo,

@ H. Mllnl Edwardc, and Hc?oropanoR @!
rcr,r?ttlrgql (Klnanan) bavc cldrcr hro or four Zorn larrrsl atagre ln
tbglr llfr-hlrtorlce, and dn bc dlrcrrcrcd ln a reeoad prblleedon.
Tlrc two rmalnlnS *anthld crebg urhlch form thc eubJoet of thlr papcr

atG Pllunnrrr agnacsclandlBq !.ilhol end Pllumnrrr lrrnrtrua, Bcunstt,
In tbcro rpcclce thc Zoca, bnral ptracc lg paaaod tbroushwisin thc

cgg and drvoloprrcnt le ebbrovlatcd. Thts typc of dcvclolnro$ ocsurs

only rerdy ernong marlnc Brachyra.

Orrl3orous foraslct of Ptlrrm4us golnczalanrlllq and of
P. lrrnplnur wcrc hcpt allvc lrr agrrarle at thc Vlctorla UnlvcrBtty
of $rclllngton Merlnr Blologlcal Sta$qr at leland Bay. Thr cmbryonte

dcvololuaent war treced by rcmoving thrcr or forr elgr fron thr
fcmale crabr ovGry flvr or glx de)rr up to thc tlmc of batchtnj. Eggo

werG prarrrved ln e-othocy-othruol ("ccllorolve"). Lanrac rpGtrG

kept sltvc ln covorsd flngcr bowlg gnd ln rnrll eqrnria. In thlg way

thc flrrt {lve tuvcallr crab atadle of P. novacrolandl,rc w.rG obtalnod

ovGr e pcriod of 13 moottr.

Tho trrmr urrd brrc to drrcrtbc cnbryonle drvdopacnt follow
thoro of Broohe and Hcrrleh (fS9l), Gurnry (19e6, tg{Z), eud 6fchf
( 1959). Tht,lemo cnbrvogrle Zooe le appllcd to tbr rnbryo et r
rtagr of devtloplrcnt whrn lt potr.rrGf cherectrn cqutvrlrnt to 6ore
of r normrl frtr-llvtng Zooa lsrvr. Deeepod lanrel trrnr or?-Zocr
and Zocr lsllow tlht nonrnclrtruo of Lcbour ( lgaS) uihllr tbs name

Mprelonr lr horc rmployrd tn lbr ronrc nlggutrd by WltHrmron
(19571 and ttr rnbtguotrr trru, port-lr*a her bcon avoldrd ufrcro
potrlblc. Non-lrrvrl rtagcr followtry tbc Mojalopr arc tumod
luvcutlo crrb rtatcr.
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Nomcnclahrrs of lervrl ltmbr and llmb-rcgmcntg followe thet

of Bonadallc (f9e6), Gurary (1942), Helc (l9?7l, and Lrbotrr (l9ZB)

cxccptlng tbat thc sufflr "ltc" lr dclctcd frorxr ltrab-rcgmGnt tsrmr
ca ln lVcar and Yaldwyn (1966).

/
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Pilumnus nouaezelandiae Filhol, 1886

Two ovlgeroue fcmale crabs each wlth a carapace wldth of 19,0

mm wete collected from rock crevlcec on Takapuna Reef, Auckland,

?4JlOlry6e. One carrled 6? egge and the oth et 74. The eggs were

large (1.50 mm x 1.40 mm), ltght mauve to purple tn colour, and

wGre comParatlvely freehly lald. At tho tlmo of capture the egge

contalned ernbryos at an carly port-Naupllue or Metanaupllue etage

of development. A thtrd ovlgerous female (carapace ddth ZZ,5 mm)
was caught ln a gmall otter trawl ln Kau Bay, lffclllugton Harbour,
lztLlltgt+. Thla crab carried 96 egga contalnlng advanccC ernbryos

withtn one weck of hatchlog. P. novacsclandlae has not becn

recorded lntertldally ln the ltfelllngton area.

In thc femalc creb pleopode occur on abdornlnal Ecgrncnts two
to flvc. The exopode of tJre plcopode &rG fringed by plumose haire
whlch overlap ttroae on the lateral rnarglne of the correspondlng
abdomlnal segtnenta to form the sideg of the brood pouch as in
Naxgldeq-( = taranaxlal serpullfcra (cec Ratlsrrn 1914r pp. 653 -641,

9rvootodromia octodc+tata, Paredrornl,a laterallg (ece Hale L925,

pp. 403-13) and PllgaqrrEg.Jgslltus (eec Hale lg?7, p. gZZl. The

nurnber of unusuelly large cgg! (Ftg. l) rcgulta in thc femele pleon

belng hcld at rlght anglca to tJre body or, occallonatly, at an obtuse

anglc.

I
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I. EMBRYONIC DEVELOPMENT

NAUPLIUS $TAGE

"A wcll marked Naupllue etage lc paaged through in the egg

by all Decapods whlch hatch at a latcr stage, and embryonic ltfe ra:ry

be dh'lded lnto etagee, wtth pausGa betwecn, and evGn moultg. "

(Gurncy 1942, pp. 39-40. ) However when ovigerous femalea of

Pllunrnus novaezelandlae wGrc collected frorn TakaPuna Recf tlre

pre-Naupllus and Naupliue stagea had alrcady becn paeeed through

witJrin the eggs, and embryoa wcre ln a poet-rraupliar atage of

development.

METANAUPLIUS STAGE (nige 2, 3, 4)

Embryos 36 daye from hatchlng wero ln a etagc of development

equivalcnt to a atage termcd Metanaupllua Uy 6teUi (IgSg, p. 285),

Eggg mealured 1.50 mm x I.40 nam and werG wlthout eye'pigment.

The embryo was vlslble to tlre nakcd eye as a small translucent patch

lylng on the eurface of the yolh masa (ftg, 21.

In the Metanauplius tbe carapacG io not forrncd. The optlc

lobeg lytng eltJrer rldc of thc rudlrnenbry braln are large and well

developed. Two furtlcr prc-oral appondages (ftrct and eecond

antennac) are present aa unlramoua outgrowthe poatcrlor to tlrc optlc

lobes (fig. 3). The mandlbler erc prclent ag tlny budg latcral to tJrc

labrum (fig. 3). Rudlmentr of tiho flret and gccond mrxlllae end of

the flret and accond maxllllpeda occur poatcrlor to the labrum' but

there ir no elgn of thc thlrd maxllllpcda or of the perelolrcdr.

The thoraclco-abdornlnal flcxurc le folded ovcr thc devcloplng

poS-cal appcndages (Flg. Z) but rcachca only to thc portcrlor margln

of tha nrandlblc buda. The abdomcn le lncompletcly dlvlded tnto flvc

regnenta, and the slxth eegmcnt ie not r€paratc from thc tclcon

(ffg. 4). The teleon le broadly forkcd and bcare flvc tlny unermcd



Fll. I

Flf. Z

Flg. 3

Flg. {

Abbrcvlatlone:

-

Pllrrmnue nenaorclendlrc Fllbol

Ordgcrour frmrle I vcntrel vlcw o{ abdsacn

(&"*^ from photogreph by M. D. Klagl

Mctrnaupllur rta;cl rmbryo ln rltui letrrsl
vlcw (outrr c3g mrnbranG r.moved)

Mctenaupllur etegct vlcw of cgg rhowlng cmbryo

ln rttrr ("gg mcmbrrnta rcnovcd)

Mctenrupllur atr3cr abdomrn and tclron

rurloundrd by prc-rocll cutlclcl dorral vlcrr

rbd.
ant.

mand.

nax.
mxpd.

o1tt. lobe

abdsrrrca

antanna

mandlblc

raaxllla

rnaxllltpcd
opt{c lobc
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sctao clt.hcr slde of tho rhrtlow clcft ln tJrc porterlor mldllnc. Thc
abdorrcn and tolaon are enclored wlthln a thln, traneparent,

unscgmentcd cutlclc whlch lackr aplnca or procesrcs (rtg. 4), but
thte cutlcls does not occur elscwbcre tn the Mctanaupllua.

EMBRYONIC ZOEA STAGE (rtge 5-31)

Thc Mctanaupllue atagc ln embryonlc devclopment trne ccr
wlthout abrupt tranoltlon or moult tnto e etagc hcre termcd
gmbrvonlc Zoca. Tbfu atage ln ontogcny porf casGr Erany characterg
of tho normsl frcc-llvlng brachpran Zooe larva, but lt ls hcrc
rctelned wtthtn thc cgg capeule . In P, nonaozelandlsc tt le poarlble
to ldentlfy four embryonlc gocal phraca. T'lncac phaecs arc not

selrarated from eacb other by ecdyses, hrt are merely atagcs ln
devclopment, characterlrcd by morphological changee whlch appcar
to be of eufflclcnt algnUlcance to warrant dlgtlnctlon. Howcvcr the

four Pheeet arc not cornplctcly cqulvalent to four freo-awfmmlng
Zoca larval atagee ln the llfc-hletory of Brachyura. For cxamplc,
tn botJr P. nonacgslandlac and @ thc embryonlc zocal

eaDallace hag no cplnca, end tdre exopode of thc flrst and eccond

maxllllpeda havc only rudtmcntary netatory getacr or these may bc

complctcly lachtng. Aleo thc normal sequencc ln tho dcvelopment

of larval appendagee la upact and romc etructrrrer commonly found
ln late etage zoea larrrae appcar very early ln ontotcny.

As GurnGy (1942) polntc out, eucccrrlve frec-llvlng etagcs [n
larvsl devclopment mugt bc vlablc, and new rtruchrrcs can only appcer
ln chronologlcal order. lrVhcn thcec normally frcr-llvtng etagce atc
paared through wltbln tJrc cgg, trhcrc ie no nGccsstty for thc prcrervatlon
of ruch a fcqucnccr ot for the pcrrlrtcncc of rtruchrrcg rcgulrcd tn
thc planhtonlc cnvlronmcnt. Hcncc carapacc rplnce whleh ars
consldsrcd to bc organs agrlrtfurg tn flotatlon and orlcntatlon (Lcbour
r9z8i Foxon 1934), and natatory ectac whlch cffect tborcic propulrlon
are rcduccd ln rbbrcvtetcd dcvclopment.
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Pre -aoeal Cutlcle

The prc-zoeal or embryonlc cutlcle (l,cbour l9Z8; Gurney l94Zl

le a thtn transparent membrane which formg durlng the embryonlc

developmcnt of all Decapod,a whlch hatch at a Zoca stage, and

Burroundg the body and appendagcs of the larva. Gencrally tlrlg

cutlcle le ghed inmcdtatel,y before hatchlng or durlng the hatchtng

proces r (Gurney I 942 , p. 5 3) . Gurney cona ldered the pre -EoGOl

cutlcle to repregcnt a pre-"so€al" stage, once a frec larva ln

ancegtrel forms, but now relegated to embryonlc llfe. For example,

thls author regarded tlhe pre -Zoea of the Carldea as equivalent to

the Naupllus pbage of the Penaeldca.

In the 13rachlnrra the pre-EoG&l cutlclc ls often produced lnto

aeetbaetee and long featlhered processet on ttre flrct and Eecond

antennae and on the telcon. Irr many apeclee thle cutlcle le retalned

by the larva for eeveral houra after the tlme of hatchitg. Whlle the

pre -zoe.aL cuticle ie present, the larva ls termed a "prc -Zoea" and

tJrle irnpliee nothlng more than lte positlon ln ontogeny (Lebour fgZg).

In Pllurnnue novaczelandlae the pre -zo€41 cufi,cle la fully developed

early ln tbe embryonlc zoeal etage and does not change slgnlflcantly

up to thc tl.src of batchlng. It appeare to develop wtth tJre appcndageet

but ln ttre case of thc lnner rarrrug of the flret anterrna and thc exopod

of tJre gccond antcnna the cutlcle le dcveloped to accommodate under-

lyiog etruchrcs before thcy dllferentlate. Ac tbe embryonlc Zoca

larva developa, the pre -zoeal cutlcle extendr to cover the flrst aad

rccond antcnnac, all port-oral appendagea r tho carapace ae lt forma,

and the abdomen and tel.gon. Procerres or gcstihtctes normally

arsocbtod wlth thc prc-loe&l cuticle ln Bracbyura (LcUour 1928;

Gurncy 19421aro hcrc cltber abrcnt or grcatly rcduccd.

Flrgt Embryonlc ZoGaI Phagc (f tge 5 -81

The flrat pbaaG occurs about Z8 daye from thc tlmc of hatchlng,

Tbc carepace 1r dcvelopcd to cover thc ba;al, asctions of thc thoracic



Pllu+rnug aovecrolsndlr-cl Flret cmbryonte zocsl phrrc

Flg. 5 Enbryonlc Zoca ln slart latcrel vlcw (tnncr and outcr

GIg mcnrbranef rcmwcd)

Fig. 6 I'lrrt entcanr af loft sldc

Flg. 7 Srcond rntGnra of lcft gldc

Flg. 8 Tchoni dorral vlcw

Plluranur norzacgolgadlac: $ccond cmbryonlc local phaae

Flg. 9 tmbryonlc Zoca ln rlhrl latcral vlcw (outcr tgg

mcmbranc ronovcd)

Flg. l0 Embryonlc Zoca; latsral vlcw (cgg rncrabranGf and

prc-socel cutlelc rcmovodli

Flg.l I Telaon; dorrel vle w

AbbrcvtattpE I

ebd. .. rbdomcn

cpgG - galalncG

ogt mGm. - agg ncmbr&nc

p. t. ctlt. . Prc -roGal cutlclc
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appcndagcs end the tJrorax lg frec from thc carapacc. Thc optlc

lobca BrG well developed but not dlfferentlated lnto cyo and eye-atalk.

Eye pigment is not ptceent.

The flrst antcnna (ftg. 6) le unlramous, but the surrounded prc-
roeal cuticle ie produced lnto a amall sac ln a pocitlon to euvelop tJrc

tnncr ratnuf whlch later dcvclopa. Thc sccond antenna (ffg. ?)

comprisGB a ghort exopod with four ter:rrrlnal rrnarnred actae and e

bud-Ilkc epinoua proccgt lnvaginatcd at lts tip. The two raml are
not gcparato fron th,e protopod. Thc appendage la surrounded by t.he

prc -loGal cutlclc whlch le only partly evaglrrated on the oplnous

Proceat, but on the exopod lt te extendcd dlstally as four ehort,

unarmcd acgtbagteS.

Rudlmentg of elght palra of poet-oral appendagcs are developed,

but rhe 'irird, fourth, and flftb perelopode hrve not yet dlfferentlated
(ftg. 5). All post-oral appendagea are unlramous, wl,thout aetac,

and &rc covcred by thc pre-zoeal cuticle.

Thc telEon (ffg. 8) ig more widcly forked and trhe raml arc
narrowcr than in the Mctanaupllus etagc.

Sacond Embryonlc Zoeal Phaee (ftga 9-tl)
Thts occurs about 25 days before hatchlng and laete for four or

flve dayg. The followlng characters dtattnguleh the eecond phaac:

The eye le lncompletely seltarated from lte atalk, and eyc plgment

ls now preseat aa a ematl red dtagonal etrlp on the lateral surface of
the optlc lobeg (ftg. 9).

The lrurer ramul of the flrrt antcnna (aee Fig. l0) lg now preecnt

as a ttny bud.

Thc first' gccond, and thlrd maxllllpede erG blramoue, but

wlthout tcrmlnal aetac. Thc endopod of thc thlrd maxtlltped arlrcg
from neor the bago of thc baelpod (flg. l0).

All ftvc palrs of pcretopods are prerent aa unlramous rudfrnont!.
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The abdomen l,s now completely segmented but the elxth abdomlnal

eegment ls lncompletely eeparated from th,e telson (fig. Il). The
pre-Eoe&[ cutlcle does not follow the acgrnentatlon of the abdomen.

Pleopods are Present as bud-llke rudirnente on Begmente two to flve.
The teleon (flg. 1l) now beare scvcn patra of short poeterlor actac

whlch are all glrnllar and without marglnal hairr.

Thlrd Embryonlc Zoeal Phas-e (ftgc l?-Zgl
A third Phase occute 2l d.yr before hatcbing and pereiste for elx

to ecven days. Thc eggrs elze has lncreaaecl to 1.65 rnrn x 1.50 mm and

the embryo now occuplee about haU tihe volurne of the egg (fig, IZ),
The caraPace extends forward between ttro ey€s as a gmalt trlangular

rostrutr,, and the eye ls now diffcrentlatcd from lta atalk (I-ig. l3).
The area of eye pi,gment haa lncreased and lc elllptlcal ln shape.

The gecond antenna hae developed an endopod whlch ls surrounded
by the pre-zoeal cutlcle. The endolrcd ls almoet ae long as the eplnoua

process by the tlme that tJre embryonic Zoca IlaBBes lato lta fourtlr
phae e of development.

The mandiblc (ftg. 14) and firgt and gecond maxillae (ftge 15,

16) follow the usual brachlnran pattcruf G!:Kcept that tbc gcaphogrrathlte

of the second maxllla lg here without margtnal eotae and the palpe of
all threG appendagcs are unsegmented.

Maxilllpcda and pcrclopode (rtge 17 -zl) havc lncrearcd ln elzc
and ahow the beglnniage of aegmentatlon. Thc flrrt pcrclopod (ftg.
20) has a rudlrrentary chcla at lts tip. Gilt bradr arc prcscnt, but

dliftcult to detcrmlne carly ln thlg third pharo ae thcy arc then only
ttny rudimentt. Howevcr, rhordy bcforc the cmbryo paarea lnto a
fourth embryonlc soeal phaee tbc gtlte can bc formulatcd ag follo\ru:



PllHpnur nov+ezelandlac: Thlrd embryonlc zocel phase

Ftg. l2

Flg. 13

Ftg. 14

Flg. 15

Ftg. 16

Flg. f ?

Ftg. l8

Flg. 19

Flg. ZO

Ftg. ZL

Flg. 22

Flg. Zg

Embryonlc Zoea; latcrat vlcw (tnncr and outcr cgg

mcmbrancr removcd)

Rtght cyc and rogtrurr; anterlor vlew

Mendtblc of lcft sldc

Flret maxllla of loft eldc

Sccond maxtlla of left sldc

Flrst maxllltpcd of loft aldc

Sccond maxllllpcd of lcft slde

Thlrd naxllllpcd of lcft eldc

Flrgt perclopod of lcft tldc

$ccond, thlrd, four6 and ftfth pcrelopoda of left
rldc

Abdomcn; latcral vlcw

slxth rbdomlnsl rcgrnent and telaoni dorcal vlcw
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IY(AXILLIPEDS

Ist Znd 3rd

Pleurobranchlae - - -

Arthrobranehlae - I Z

Podobranchlae - I t

Eplpodltes I I t

Exopoditee I I I

It lg the laetThc arthrobranch of the s econd maxilltped ls very small,

to develop and may not be present untll the fourfh phaae.

The elxth abdorninal eegrnent ie now separ:ate frorn the telson (flg.
Zll. The pleopod buda are long but stlll unlramous(Flg" 221.

Fourth Embryonlc Zoe*L Phage (f''igs Z4-3ll
Thts ftnal phaee ls evlclent 14 daye before hatching, The maJor

charactere of this phase persiet up to the time of the ernbryonlc Zooa-

Megalopa traneitlon etage, which occuples the 24 houre before hatchlng.

Durtng this phase the cggs increare ln elze together wlth the embryo

and lte appendages,and thc vohxlne of yolk decreaEec. Fourtecn daye

before hatchlng the eggs measure 1.65 txun x 1.53 to 1.55 rnm,but

by the time of hatchlng thls lncreases to betweGn 1.65 rnrn x 1.60 mm

and l. ?5 rnrn x 1.65 mm.

The embryonlc zoeal carapace la now fully formed and covera the

remalnlng yolk (F.ig, Z4l, Eye plgtnent hlrB now reached alrnost

maximum devclopment.

The pcdrrnclc of the first antenna lg lncomplctely dlvlded lnto

lrhrec unarmcd gcgmcnta of about cgual length (flg. 25).

The endopod of tllo eacond antcnna (ftg, 261 le now longer than tbe

splnoua procesr whose tlp is etlll lnvaglnetcd, Thc cxopod her not

dcveloped further.
Thc mandlble (rtg, 27, and eecond mexllla (fig. 28) cach brve

PEREIOPODS

I s t Znd 3rd 4th sth

-ll--
?--
o---



Pllunnur novrcrrlrndlmt Fourtt rabryoale roret thmc

Flg. 2l Eabrlycolc Zool lrtrrd vlrr (.f nrnbnnu rnd
prrotc.rt sutlch rrnovrd|

El3. lJ Flnt rntrur ef hft rldr

Elg. 16 Ereond rntemr of lrft rldr

Fl;. 27 l{rdlbh of hft rldr

Flt. 28 Flrrt nerlllr of hft rlde

Flt. 29 Phoglod trorn l3ft rldr of rcond rbdoatnrl
rrlnlnl

flg. tO Pbopcd froa hft rlda of llltb ebdmtnrl
rrgnrnt

Flj. 3l Sl*tb rbdmtnrl rr3nrat rnd tdrou vrdrrl
vlrv
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the palp divtded into two eegments. Short terminal setae arc vlglble
rrnder thc pre-zoe41 cudcle whlch surrounds the palp of the second

maxllla.

The pereiopodg are vlsibly segrneated, but the pre-EoG31 cuticlc
Burrolrnding these 1g not segurented.

Pleopod bude are now birarnoua. Pleopodg of the second abdomhaf

seglnent (flg. 29) mearure 0.3? uun ln lengtb, but plcopoda decrcaec

ln eize poeterlorly to those of the fifth sGgment which are orrly O.ZS mm

long (fig. 30). Uropod buds (ftg. 3l) arc pr€sent as rudlrnente

arlelng ventrally from the eixtJr abdornlnal eegment. The teleon (fk,
3l) ls deeply cleft with tho posterior eetae ar?angcd ln two groups: a
posterolaterat group of four getac v/tth thc fourth (lnner) ecta longGr

than the thres lateral s eta,e, and an lnner group of threc grnallcr ectac

lytng wtthln tbe fork of tJre telion. These setae may protrude through

the pre -zocal cuticle,

The chrornatophore pattern le now fully developed, but as no free

Zoea existe in thie speclee a detailed shrdy of the dietrlbution ls

unnecessary. All chrornatophores are red and there le complete

representatlon of both thc prlmary and eecondary ayet€ms (eUcawa

Lg?gr p. ZQfig. l).

EMBRYONIG ZOEA TO MEGALOPA TRANSITION STAGE (Ftge 3z-4zl
Thig etage ls equlvalent to Crerniawskyr s terrn Pscudosoea for a

"stadlum trangltans lntor zodag ct megaloplders. f ' (Czernlawsky 1884,

p. 247 rcf. Gurney l94?r p. 37). In tlre speclallscd end abbrevlatcd

ontogany of Pllum.nue novaeselEndl* thle atage le not frcc-llvlng, and

a descrlptlve term le not necesrarlr.

Thc embryonlc Zoea to Mogalopa traualtton etagc doea not tavolve

a moult or ccdyale, but le ratrhcr a scrles of morpholo.glcal changee

occurrtng tn the ambryonlc Zoea whllc lt ts stlll wlthln trhe egg. These
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chaagca ocsur durlng the 24 hour pcrlod beforc hrtchlng, and lnvolve

a gradual mouldlng of gtructrrreg cha.recterletlc of tbe Megplopa rtage

wlthtn a ncwly formed megalopal lkln. The unhatched larvao are gt

tJrl,e dme gurrouadcd by flvc mcmbranct - thG rhln of thc Mcgalopa

ncwly forucd, thc zocal cutf,clc, thc pro-!o@l cutl,clc, aad tbc Lnner

and outer egg membrancr. Dctalle of thc Mcgalope lerna vtelblc

bcucath tbc tranrparcnt noral rhln ar. rccorded ln tte deecrlptlon of

thc Mogplopa etlge.

Ernbryonlc lanrac dlerectod from the egg rhow varylng degrcca

of atrophy of thc antcnnal exopod and rplnour procesr, tbc flrat
msxllllpeds and exolrcde of thc aceond and 6trd msxllllpcds, lnd
wlthdrawal of thc abdomcn and tcleon. Otber ctruchrrcs auch ar the

cilrapace, autcrrnal endopod, and perclopoda ehow rapld growth. Tbegc

trcnds becom,o more obvlour towsrdr hatchlng end arc outllncd ln thc

dccc rlptlon followlng r

Tbe Mcgalopal carapacc ls wrluhlcd end folded beneatb that of

thc Zoca.

Thc flrst antcnna (ffg. 32) po.rcsrce rll etruchrcr of thc Mcgalope

lerna vfulblc bcaeeth t:hc trailInr€nt cutlclc.
Thc eecmd antenne (flg. 33) fa chrracterlgrd by a robuet, Jolnted

cndopod, hrt thc exopod end rplnoue proccff arG rcsbrorbed to e varyln3

dcgrcr. Thc cndopod le rurloundcd by t;hc sosal rhln but tto prc. iocal
cudclc tg urually nrphrrd dletally. Vlrblc tlreuo lr wltbdrawn fron
the rocel thln dcflalnt thc rxopod rnd rplnnrr procGrt .o thrt cxcept

baeally, tihcte trro reml trG cnpty mcr. RGabeorptlon of thc axopod

and rplneur ptocGrr lr oftea cmplcto by thc dnc of brte.blag.

thc mrndlblc (ffg, 34), flret rad rccond me'xffbc (flgr 35, 361,

rad flrrt to thtrd maxllllpcdr (Ffg s 37 -391 all rhow rrlght rctractlon
fron thr pcrlphcry of ttc roerl cudclc. Thlt wltbdnwel lr raors mrrh,cd

ln tbc cropodr of thcrc eppendrgcr ufileh ere rmallcr ln Orc Mrplopa
larve thrn ln tbc fourth cnbrlTunlc roral pbare.



Pllnmnus noreelplapdt*: Ernbryonlc Zoal
Mcgalopa trangltlon rtagc

F.tg . 32 Flrrt antcnna of lcft rldc

Flg. 3, Sccond entcnna of rlgbt rlds

Flg. 34 lvlrndlblc of lcft rldc

Ffg. 35 F'lrrt maxllle of lcft rldc

ftg. 36 Sccond naxfUa of left rldc

F.tg . ,7 Flrrt maxllllpGd of lcft gldo

Ftg. 38 Eccond nrrllllpcd of lcft aldc

Ftg. 39 Thtrd mrxtlllpcd of lcft eldc

Flg. 40 Flrst to ftfth perclopoda of lcft tldc

Flg. 4l Flret pcrclopod of lcft rldci flxcd and movsblc

flngcrr

Ftg. 42 Stxth abdomtul rcgmont and tclgoni dorgal

vlow
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Tbe perelopode (Ftg. 40) arc Jotntcd and wcll formcd. The

flxed and movablc flngcrg of the chcltpcd (ftg. 4l) are toothcd, and

the sccond to flfth perelopoda cach have e rplnc-llkc claw ehowlng

through t.he zoeal cutlcle. Tbe prc-local cutlclc la apparently

lacklng frorn the perclopode, but rapld grourth of underlytng tlaauc

may bavc ruptured thls thln membran€,

Thc abdomcn hag coneld,erably wlthdraurn from tte tooal cutlcle.
lf,lthln tu/o or trhrcc houra of batchtog the poetcrlor margln of thc

mcgalopel telson rcachaa only the proxlmal thlrd of tlrc embryonlc

rocal telaon (trtg. 4zl. Thc tclgon of tbc Mrgalop* larva le
conelderably smaller tban that of the embryonlc Zoa, and lts
reabsorptlon and moul dtog to thia cmallcr alze and dlfferent ehapc

le almost cornplete bcforc the mcgalopal abdoracn starte to wlthdraw
from the zoeal sktn lmrncdlatcly bcforc hatchlng.
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Z. TIATCHING

Hatchlng obeervcd ln the laboretory usually took sbout 30 mlnutet

to coaplcte. Thc yf,ing lcsve tbo cgg ar roft, fleccld, Mcgelopr larrnc.
Hatehlng lnvolvcr rupture of tbe outcr cgg membrrnc (chorlon) followrd

by coneldorablc movemcnt on the part of tbc mbryo whlch actlvely

brcaka the lnncl egg membranc. In oac proeGtr thc Mcjelope tihon

GmsrgGr frm thc aocel cudcler thc prc-loc8l cutlclc, and thc cgg.

Thc rocal and prG-aocal cutlclor apparen0y rupturc along thc llnc of

tbc poetcrlor margln of thc crrepacc as thc Megalopa frcts ltrcU frm
thc tnncr Ggg mombranc. Thc embryonlc and cxtra-cmbryonlc

mcmbranGr arc togctlhcr shed tnto thc rre vatcr.
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3. POST-EMBRYONIC DEVELOPMENT

Egge of thc two ovlgeroug femelc crabr from Tekapuna Rcef hatchcd

eltzltg6+. All egga hatehcd wlthtn a porlod of cl,ght hourr. Empty
cgg caseE u/Gre ghcd tnto thc rca rprtcr whlla cmergGnt Mcgaloga larrrae

rcnalncd bencath thc plcon of tbc fcmalc. All 28 of, the progeny of

ottc fcmrlc crsb wcrc rcmovGd on hetchlng and pleccd ln ftngor bowls

containlng tca watcr whlch war rcncwsd evcry tnro or threc daya.

Tbore of thc gccond fcmale wcrG not dlshrrbed. Eggg of tbc Welllngton

Harbour epecimsn hrtchcd ZZllZllg64 and the progcny wcre allowcd to
remala wtth thc parGnt,

Tbe fcmalc crabr dld not attempt to fccd whllc ln captlvit)' and

lgnored ell organlc mrttor provlded. Howovor thc undlahrrbcd fcmalc
collcctcd from Takaprna Rcof con3unlcd all lte Mcgalopo larvae ea thcy
hotched. slx lanrac of thc eccond Auckland epoclmen gurvlved tn
flnger bowlg for 38 dsye bcforc moultlng to thc flret Juvcnllc crab
etage, but all of ttreac dted ehortly after moultl,ng. Teu larvac
hotchcd from, thc Wclllngton Herbour apeclmen rGmtlnad bensath thc

fcmrlc abdomen for 35 daya and then moultcd to the flrat Juvenlle crab
atagc. Theao Juverrllct ehowcd no l,ntereet ln rehrnlag to thc femalc.
Nlnc of theec dled whlle tn tha sccond and thlrd Juventlc crab etagca

durlng thc wlntcr of f 965, but onG Juvcnllc crab, later found to bG

femalc, aurnrlvod wlth tlro parent crab au,ong algac-covcrcd ttonee

ln a rmall aquarlrrm of ece watcr. Thle Juvcnllc aurvlved to moult
from t.hc flftb to thc rlxtb tuvcnlle crrb etegc ISlZltgOO, but rhortly
aftcr moultlng to ths rlrrth rtagc lt was unfortunately lott.

THE MEGALOPA I.ARVA

Thc Mcgelopa larvrc rpcnd tbc grcatcr lnrt sf thclr lUc
enmcehcd ln tbc brood pouch formed by thr largc Gxolrode of thc

ptrcopodr end halm oa thc rldu of the fcmah abdomrn (Platc lA).



Pllumnur no\reo gclandlac

A. FrrnrlG €rab ln vcntral vlcw ghowtng Megalope

laryac (brood young) bcncath pleon

B. Fcmalc creb la dorral vlow abowlng MGgtrlopa

larvac porl$oucd orrr thr cerapecc and ln tlrc
nGsr vlclnlty of the parcnt



A

B
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Female crabs carrylng a brood of Megalopa larrrac have aleo bern

observed !n the fl,eld (Prof. J. E. Morton, pero. comm.). Durtng

the flret few hourc of aquarlrrm ltfe the carapece of tt,e Megaloln

ls wrinklcd and very gof,t. DurLng thle tlrne the l,arva€ remalned

exclusl,vely trnder ths protcction of thc parent abdomcn. After
about 12 hours tJrcy were conslderably morc robuet, and oftcn

moved ehort dlgtancee from tbc female ual,ng &clr natatory

pleopoda and e\nlmmlng ln the fashlon normal for brechyuran

Megalopa larvae (foxon 1934). Thcae "cxploratory" migratlong

wcrc of short duratlon and the young aluraya rcturned to the parent,

elthcr to tahc up a temporary pocltton otr the fcmalc earapace or
perelopode (Ptate lB) or to crawl lmmcdtatcly baclc bensath tbe

aMomen.

Degcrlptlon of Me salopa Larva (ftge 13-571t

Thle ls bared on flve larvae batched frorn onc of the Takapuna

Reof speclmcns, and, fl';e hatchcd frorn the fcnr,ale crab obtalned from
Wer[ngton Harbour.

Cephalothorax (Ftge 43, 441

Carapace broadly rotrnded, l. 66 lrum, Ln length aad l. 88 mm

wide wtth reglone poorly deflned. Orbttal notch decp; lntcrorbttal
space 0.70 trrrrrr Rostral rcglon broad, deproerGd, and frlnged on

each sidc \rtth slx or sGven stout plumose eet&c directcd forwardr
and upurardr. One patr of ghort forwardly dlrected splnce lateral
to theee gotae ln a Bupraorbltal pocttlon. Antcrolatcral margtn of

carapace wltb thret postorbltal eplnee: lnnor rplne smrll and

eltuated mldway along the posterlor bordcr of the qrbltal notch;

ccntral eplne largcr and mor€ robueti latcral aplne altrrated at thc

extreme antarolateral margtn of tlre carapacG. tvlargtne of
carallace otherwlsc smoot& but frlngcd wlth flnc halrs poatcrlorly.
Doreal errrfacc of carapocc provldcd wfth lnlred groups of two to
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four gtout pluraore eetae l,n each of thc protogaetrlc, betrntlc, branchlal,

and cardlac rcglone (ffg , 431; dorsal surfacc otherwlee with a sparse

covering of fina halre.

Eyee large, exteudlng laterally to thc level of tJre l,argcst 1rcet-

orbital eplne. Anterolateral margin of oye-etalk with two short
plumoe€ eGtao.

Ceghallc Apocndasce (figa 45-49)

Flrst antcnnr (ffg. 45) *ttt pedunclo of trhrec aegments; pro:r.lmal

eegment gwollon at baae to anclogc a etatocyst and providcd wLth a

denee frtngc of halre ln thlg reglon; eecoad eegrnent emoothi tJrlrd

(dfstal) acgment wtth onG termlnal seta orr outcr margin. Inaor ramua

unscgmented and bcaring two medlal and two dtetal sctac. Outer

ranuE of flve eegmente and twlcc the longth of lancr ranrul: flret
scgment wltbout eetae; second, thlrd and fourth ecgments eaeh wttl
a tuft of aeatlaetce on thc lnncr margln; termtnal ecgtncnt longer
with one loag ecta and onG or two shorter getac at lts tlp.

Second antenna (ffg. 46) wtth two-segrrented protopod: baele

about turlce t.Le length of the coxa. Endopod of 12 or 13 sogmcate:

flve proxlmal ecgmcnts ehort; ssvGn or clght dlstal aegmente longer
and rrror€ glender; aetac ferv [n num.bcr wlth no conglstont arrangomcnt,

but gcnorally thcrc arG threc termlnal getac. No sign of an exopod.

lvtandlbfc (flg. 471 with a tihrce-sGgmented palpl tcrmlnal
acgrn,cnt wlth EGvGral ebort dtltal tGtaG.

Flrgt maxllla (fU. 48) wlth proxlmat cndltc frlngod medtatly
wlth about four long hslrg and dtetally wlth ehort plumoee ectae curvcd

towardg tlrc mout:h. Dletal ondltc wlth BGvGral rhort bairg aloag ltr
lnner marglni dlrtal rotae elmllar to thore on tJro prordnrl endltc;

two long plumore actac at Lts outcr dtatal anglo. Palp of two acgmenta:

proxlmal ecgmant wlth rcvGral long plumorc sctac; dhtal aegment wltb
thrcr tcrmlnal gctao.



P$rrmnur awrclolandlac: Mrgalopa larya

FlI. 43 }lcaalopo tarva; dornl vlcw

Flg. $ Megrlope lerrni lrtcrel vlsw

Flg. tli Flrrt antenu of rlgbt tldc

F.[9. 46 $ccond entcnnr of loft aldc

Flg. 17

Flg. {8

F"lg. 19

Flg. 50

Mrndtbh of left r ldc

Flrrt mrdlla of lcft rldc

Srcond mexllle of lcft rldc

Flrrt naxff[pcd of lcft rldc
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Second maxilla (ftg. a9) followo tbe ugual decapod lnttcrn wtth

two proxlmal endites sepatated from two tl,ore dlebl endltce by a

deep cleft. All four endites are fringed wtth plurnoae eetae arranged

as lllustrated, ln Ftg. 49. Palp unscgmented, wtth ehort balrs
fringing tJre outer margin of its baaal half; distal balf emooth and

aclcular as in the adult. Scaphognathlte large, flattened, and

frlnged wtth many ehort plumoec Eetac.

Thoractc AgpoSdaseg (ftge 50-53)

I'iret maxilltped (ffg. 50) flattencd as tn tJre adult. Cm
and basls each frlnged witb plwnoce setae. Endopod flattened and

apahrllforrn; proxlmal haU wtth flve or slx long plumoac gctae ariclng
frorn its tnner marglni dlgtal rnarglne frlngcd with ahort halrs.
Exopod largc and tbrec-8€grnGntedi baeal ecgment witJrout eetac

and as long as the endopod; second Begrnent very ehort, wlthout

setael distal aegmcnt about one-thlrd the length of basal segment

and bearlng Elx tcrmlnal btplurnose setae. Eplpod atrongly developed,

flattened and tapering to a polnti margtnal gctae plumose basally
but otherwlse smooth.

Second rnaxllliped (I.fg. 5l) not greatly fl,attencd. Coxa and

bagie lncompletely separated and ectogc along thclr lnner rrarglns.
Endolrcd of flvc sGgmGrrts and curveC lnwards: lechiune and rrrerus

frlnged rmedlally wtth short plurnoae eetaoi carpue and propcdue

with setae elong tJreir distal marglnr; dactylug \rlth a temlnal tuft
of gtout plurnoae cctae. Exopod etrongly developed, threc-aognientcd

and elrnllar to that of the flrst maxllltped dcscrlbed above. Eptpod

emall, slendor, and frlngcd wtth smooth gotaG. A rudlmentary
podobranch arleee from the bace of the eplpod, but ig wltlout
lamcllae aud thereforc not functional ln the Megalopa larna. A

rudimentary arthrobranch, diffcreutlated lnto lamellao at lte bage

only, lles above tle epipod.
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Tblrd madlltpod (ftg . 52, wtth ccra and beelr .tlrflcult to

sGparatc and olrerrGly cetorc. Endopod, of flvc aagmcnte le largc

and latcrally Gxpaadcdl lrchlum exlnndcd tnto a broad platc whlch

la aerratcd mcdlally and frrngcd wtth ghort plunoac actac ln tho Eanc

reglon; mcrue heU thc length of lrchlum, elmllarly expondgd, but

wlthout mcdlal scrradonri carpus not flettouod, provldod wlth a

rparic coverlag of rctac but dcneely frlnged along ltt dlgtel margln;
propodua wltb a fcw dtrtal rctac; dnctyluc gmall but wlth rxlany

termlnal plurnoEc octac. Exopod gmrllrr than that of flrst and

rccond maxllltpcde and dlffcro ln bvtng a frlngc of flnc plumosc

hllrr elong thc lateral margla of thc blral rcgmcnt. Gllls comprlsc

two wsll dcvclopcd arthrobranchr cach wlth lamcllae vlrlblc, and a

gnall podobranch wlth lancllae dlffcrentlatod at lts baec only. Thc

aptpod 1g conaldcrably rmallcr thsn tbrt of thc flrat maxllllpcd, but

Le lerger than thc eplpod of tbe cccond maxllllpcd.
Flrut perclopod (ftg. 53) atrongly dcvclopcd, chcletc, wlth all

aegmenta olrarEoly covered wlft rctac. Left and right chclipcda arc
of equal elze. Co:ca and bask rhort and concoalcd brneatlr thc

carepaeG; lrchlum ahort wlth two emall medlrl eplnca; mGrue about

hnlco thc longth of the lgchlum, wtth a rmell cplnc mldway along lts
lnnor facc and onc largo forwardly dlrrctcd eplnc arlelng from ltr
outcr dlstal marglni carpus ellfhtly rhortcr than mGrua eud wltborrt

cplnee; propodus at long ar trhr totel lcngth of lrcblu.m, mcrug, and

cErInrE - two rpinra on ltr outcr fecc and flxcd flngcr w't& tbror lerge
tecth and olrG or two rmrllcr tctth3 dactylru (monrblc fl,ngor) nore
or hrl falclform and vlth thrct prm.lncnt torth. Tbc flrrt pcrclopod

hu no eplpod but bcarr tuto wcll foracd rrthrobnaehr.
Second, thlrd, four6, end Sftt pcrclopodr (I'lgt 43, +t) rff

elmllar and .rlffcrlng from ceeb o'thcr mly ln the rlrc and ernngcmcnt
of thc glUs. Tbc followlng dcccrtptlon le bared on tbc eocond

porclopod.



Ptlunaur Bovlrlelgndlrc: Mrnlon larvr

flg. 5l $ccond rnrxllltpcd of lcft rtdc

Ftg. 52 Thlrd mexlll,fpod of ldt rldo

F[9. 5, Flrrt pcrclopod of rlght eldc

Fll. 54 Pleolpd from lcft rldc of eccond ebdonlnrl
rcgmcnt

Flg. 55 Phopod from hft rtdc of flfth ebdsmhrl
rcruent

Fll. 56 Uropod frm lcft rldr of rbgth abdomlnrl

rcamcnt

Fli. 57 Stxtb abdomfnd rrgmot end tclrmi dorral
vlow
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Goxopod, bertpod, and flvc dlgtal regurente (cndopod) wtth a tparle
covcrlng of short sctac. Dactylur tcrmlnatcr ln a etrong rplnc, but

eegmentg otihcrwlrc wlthout eplncr. Ischlurr rhorti mcrut and

dactylur four tlmeo the lcngth of lrchlum; carpur and propodue both

ebout thrcc tlmce tbo length of thc lcchlun. A11 walldng laga are
wlthout cptpodr. Onc plcurobranch occurs on cach of the accond and

thtrd perclopode, but tlrc fourth and ftfth perelopodr are wlthout glllt.

Abdomen (Ftgr {3, 41) 54-571

Ths abdomen comprlaca rlx ecgmcnts and a tclgon (Flge 43, g, 57).

Segmcnts laterally cxpandcd and flettcned, rparscly ectorG doreally
and letcrally; flrgt acgrnent two-tblrda trhc lcngth of thc accond and

rltghtly narrowcri rccoad, thlrd, fourth, and ftftb regmentr of about

egual lcngtih; slxtb tcgmcnt narrowcr and about hBU thc lcngth of the

fUth eegmant. Pleopods oecur on the gccond to ftfth scgrncnts (Flg.
4{). Plcopods of tdrc rccond sGgmcnt (ffg. 54} blramouri protopod

of one eegment; Gxopod twicc the lengtb of the proto1rcd, more tJran

twlce lte wldth,, and bears 15 long blplrrmosc ectec along tlre marglnr
of lte dlatal haU; cndopod a abort rod, ono-thlrd thc longth of thc

exopod and onG-lfitrd as wldc, wlthout gctac but \rtth four amall

hooh,lcts erlelng fron thc lnncr rurrgtn Juat bclow lta tlp. Plcopode

of the thtrd and fourth sGgmcnts arc sknller to tboae of tlrs recond

ecgnccnt, but emallcr. Plcopodr of thc fUth aagmcnt (ffg. 55) wltl
a much smallcr cxolxrd whlch besra only 12 msrglnal blplumooc gctaci

cndopod two-thlrds thc lcngth of cxopod and only heU ae wldc,but wtth

thrce termlnal hoohlGtr. Unlremous urolDode (f[. 56] arc dcvclopcd

vcntrrlly from thc rlxth ebdonlnrl regmcntt protopod twlcc ae long

er broad' ucually wlth tro or tlhrct lnncr prorlnrl actae; cxopod

sbout thc nme alre ec thc protopod, wtth clght long btplurrrolc rctac
rpaecd elong lta outcr, dlrtal, and lnnor dbtal marglna; no algn of
an endopod. Tclron (Ffg. 57) broadly rounded rvtth a thallow
lndontrtlon ln thc portorlor ruldllae; portcslor lrrlrgtn wlth a varlablc
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number (uernlly four or atx) tlny lrcrterlor rctat.

Ghrgmatophorc Pattgrg

Chrornrtophores of thc Megplope lrrva arc verleble ln poaltlon,

colour, and nusrber, but lt war po3slblc to ogtrbllsh a rclatlvely ect

pattern. Conccntratlons of rcd plgmant arc found ln tlrc cyc -ctalhr,

cplgeetrlc rcglon of tbc carap.cG, end tn el,l rcgmcntr of thc pcrelopodr

cxcept ln tbc dactylt of tbc rccond to fourth pcrelopode. Thcge

chrometophorcr are uarrally roundrd whcn contractcd, but are morG

dcndrldc ln thclr cxlnnded stetc rnd tcnd towerdt orlngc. From glr

to clght red gtellatc chromgtophorcE arc rlhnted in ttc brenchlel rcglon

of the cirapacc, and tbc hepltopencrcee [r colourcd brown. Addltlonrl

red rtellete chromrtopboro! erc rcattcred sver thc carapacc, e.pcctatly

ln thc gestrlc and cardlec rcglonr, but thcge arG varlrblc ln poaltlon

and ln number.

FIRST JUVENILE GRAB STAGE (f'tgo 58, 63, 68, 73, 78, 83)

Slxtecn flrst atrgc Juvcnllc crabe wcrc obtelncd by moult from

Megelopl larvac.

Thc Juvenllc. ere eomi-traneplrcnt end tte chromatophotcl arc

laer well dcflned thrn la tbo Mcgaloln larve.

Thc cerrpace (flg. 58) la 1.65 mrn long end from I.90 mm to

1.96 mm w'idc, but otherwlre dlffcrr HtOc from thrt of thc Megalopa.

The pleopodr bavc now atrophlcd lnto unlnmoua rods comprtrtng

a rbort protopod end a long, ronctlmcr ehrlvclled erollod wltbout

netetory cctac. Ar tbcce plcepodo arc no longcr firnctlonrl ea nrtatory
organr thc firrt rtegc Juvcnllc crabs arG not eblc to rwlm. Pleopodr

of tbc recond (flg, 68), thtrd (ftg. ?3), f,ourt[ (flt. ?8], end fiftb
(fU. 83) abdo'nlnrl segmfntr rcspoc[vely rroa.urc 0. 30 Eun, 0. Zg EE,,

0.26 rrrulf and 0. l? mm la lcngtb. Uropodt lrc ebecnt. The tcleon

(fU. 63) leck,g a mcdlra ladcntatlon rnd tlre porterlor rnrrgln ll now

rtrelght ead without rotfc. Thrre [e no evldcnco of rcortral dtmorphlrm

ln cltLcr thc rbapa of thc ebdomcn or thc nahrc of tJre pleopods.



Pllumaug no\Bcrelaadlao: Juvcnlle crab etagee

Flga 58-62

Flgr 63 -6?

Flge 68-72

Flgr 1t-77

Ftga 78 -8e

Ftgo 83-87

Carapaco ln doraal vlcw; flrrt to ftfth

Juvenllc crab rtagtr

Abdomon ln dorral vlcwt flret to flfth

Juvcnllc crab atrgcr

Pleopod from lcft rlda of eecond

abdomlnal eagmcnt; flrrt to Ilfth

Juvcnllc crab otegcr

Ploopod frqa lcft sldc

eogmont; flrrt to ftfth
etagcr

Ploopod from lcft slde

rogmcnti flrrt to fUtb

rtagcr

Plcopod {rom lcft eldG

rogrrent; flrgt to fUtb

of tblrd abdomlnal

Juvcnlle crab

of fourth abdomlnel

Juvcnllc crab

of fUth abdomtnal

Juvcnllc crab atagce
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Thc duratlon of tlre flrrt Juvenlle crab atage varled betwecn 4l
dayg end 44 days under laboratory coudltlona (l6oC to l8o C).

SECOND JUVE}III.F CRAB STAGE (FTgE 59, 64, 69,74,79,84}
A11 ten flret stage juvcntlc crabc reared ftom the femaLe crab from

WcLltngton Harbour rnoulted to a Becond atage betweea ? I I I t965 and

l0/3 ltgtS. Slx of thcec dicd rhortly after moul ting.

The crabr are aow opaguc, coloured brownlgtr whlte, and nearly

all trace of red chromatophores has dlsappeared.

Carapace (ntg. 59) I.90 mrn long and Z.Z5 mm wlde wltb reglone

now moderately well defined. Interorbital epace 0.90 mm. Postorbltal

carapace epinee much reduced. Laterel marglns of earapace now

produced into two lndtetinct ewcllinge : the Ilrgt behlrrd the anterolaterel

carapece eplne immedtately posterlor to the cervical groove; tbe

gecond poeterl.uf, to the firat ln the branchlal reglon.

The cepbaUc and thoraclc appcndagcs are now eimllar to those of

t,Le adult crab. AU gtlls are now fimctional wlth larnellae well

developed,

The abdorncn (ftg.64l has conelderably altcred ln ahape, and

measur€B 1.55 mm Ln total lengtb. The ftret and gecond segmcntr arG

each 0.?0 mm wlde, the tblrd 0.50 mm, the fourth 0.43 mm, and tte
fli'th and rlxtb 0.40 rnra and 0.30 mra wlde rcspecdvety. Thc telEon ls
now rorrnded poatcrlorly. The flrct and eecond scgmcntr are frlnged

laterally rnd portcrlorly wtth flnc plunocc halra. The plcopodr (f[e
69, 74, 79. S{} havc atropbled rttll furthcr and ere all Ebout 0. l? mgr

ln length. Plcopodr of tho second (ftg. 691 and thlrd rcgmenta (flg.
?a) are blremouD, tbc cndopods bclng prcsent ag tlny budt.

Tbc four surrrlvlng rccond rtagc Juvcnlle crebr llved fot 72, 821

8Z and 86 daye rG?cctlvely bcfore rnoultlng to a thlrd rtage. lt'ater

ternperaturcs narlcd bctwccn lZoC ud l5oC durlng thtr tlrnc.



33

THIRD JUVENIT,F CRAB STAGE (TTga 60, 65, 70, 75,80, 85)

.F our tJrird stage JuvenllG crabs werc obtalned by moult betwccn

ZOlsltrlts and slttllg65. Threc of theec dtcd vtthin two daye of

moultlng.

The ttrlrd Juvenllc crab etzgc diffcrg frorn the sccond rtage

dcgcribcd above ln the following eharacterg:

Thc carapacc (ftg, 60) mGarurae 2. l0 mrn long and 2,50 mra

wldc; lntcrorbitsl Epace L,ZS rnrrr. Leteral swclllnga prasent in
thc eccond stage hsvc now devcloped lnto promlncnt latcral aplnGs or

tubcrclcr which paralst tn lator Juvcnllc crab etagce and ln the adult,

Thc latcral postorbttal eplne appercntly rcrnslns aa thc anterior

mcmbcr of threc lataral aplner or tubcrclce. Thc sccond, poctorbttat

eplno rcmalns ln a latsral poatorbltel poeltlon but the rncdian aplnc

1g now abccnt or rGprcgcntcd by ouc or more granulatlons or aplnclctg.
Thc abdomen (fig. 65) le rlnllar ln ehnpc to that of thc eecond

etage' but ls now larger - l.?0 mm long and 0.85 rruxr acroEe its wldcat
(ftrat) cegmcnt. PlcoPodg of the rccond (rig. ?0), third (rtg. ?5),

fourth (rtg. 80), and fUth (rtg. 85) abdomlnal tcgmcata mcerurc
0. 13 lrrrrr, 0.09 mm, 0.06 mm, and 0.03 nxra tn lcngth rerpcctlvely.
The flrgt threc pelrr arc btramoue, tho cndopod prcecnt at e tlny
lncontplcuoue bud; the fourth pleopoda arc of ono ramua ouly.

Thc tblrd rtagc Juvcntlc crab moultcd to a fourth atagc Zlglt969.
Tbc thtrd rtagc thcrcforr larted for 92 dnye wlth laboretory watcr
tcmporahrrcs rrarylng bctwcon l0. So and l3oC.

F'OUR.TH JUVENILE CRAB STAGE (Ffge 61, 66, ?1, 16, gl, g6)

The fourtb stage dlffers from thc thlrd stage ln the followlng
chara cters:

Carapace (ftg. 6l) e, 15 rnm long and 2.60 mrn wlde; lnterorbttal
space l. ZS mrn. Poatorbttal carapace splnes nluch reduced; anterlor
latcrat carapace rplne wlth a btftd tlp, but ttrls le probably an
lndlvldrral variatlon as thlt featrrrc ls not uarrally found ln adult crabs.
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Tbe fixed and rnovable flngerg of the firot pereiopod are now

plgrncntcd dark brown ae ln adult crabs.

Abdornen (f tg. 66) l. 90 rntrr ln total tength wlth tJle rixth
segrnent a llttls longcr than any of the firgt to flfth aegments. Thc

widthg of the si:.. abdornlnal eegnrentg and telson arc rGspectlvcly

0.87 rnm, 0.81 rrrrn, 0.69 rrun, 0.56 rrrrtt, 0.50 mm, 0.44 rnm, and

0.38 mm. All four lnlra of plcopodg (Ftge 71, 76, 81, 86) are

blramouc, but only atlghtly longcr tfian thoge of the tJrtrd Juvenlle
crab stagc.

Thc duratlon of tJre fourth Juvcnilc crab atage was 89 days.
'lrYatcr tcrnperahrreg varled bctwecn I loG and l?oC.

FIFTH JIIVENII.E..CRAB STAGE (rlga 62, 67.72,77, 82,8?)
Thc fourth stage moulted to thc fifth stage 30/l tltg6g.
The carapace (ftg. 62) te now 2.40 mm long and 3.00 rrutr wlde

wtth the lnterorbltal apace 1.50 lxuzl. Thc postorbltal and thrce

laterat carapace tplncs are morc pronounced than in the fourth etage.

The abdorncn (ftg. 67) ts now Z. 13 rrun long with ecgrnente ln
the samc proportlon ag ttrosc of the fourth atage, but relatlvely longcr.
Pleopodg of thc socond and rhlrd eegmente (flga 73, ??) arc each

0.20 nrln ln length, but thclr exopodt now havc a fcw narglnal actac.

Plcopode of thc fourth and flfth ecgmcnte (Flgr 82, 8?) are conaldcrably
ernallcr tlhan thoso of thc antcrlor scgrrrcnts, wlthout rctae, and arc
0. lZ mrn and 0. 08 mn long rcrpGctlvcly.

Thc ftfth etage laetcd for 76 daye and moultcd to t.Lc rlxth

Juvcntlc crab L5 l2l 66.
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Pilumnus lumpinus Bennetto L964

Orrlgcroua femalce wcre collcctcd from Tahaprrna Rccf,
Auclland, 24110/1964t fron Lyall Bay ard lal,and B"y, lvclltagton,
2lloltg6.+l fiom tbc Kalhoura Pcnlnrular l4lLzlryt+ and Olz11966.

Thc collcction on ufileh thls ehrdy lr baecd comprlscg 32 ovlgcrous
fcmelc crabs vltb .ggr ln all etagcr of dcvolopmont.

Thtt rpcclcr la corrmon lntcrttdelly althougb rarely rc.n, and

lnvariably l"hablta dccp end lnaccrarlblc crovlce3 anong brohcn rock.
P. lunplnuc lr a golltary apcclcr and fcnslca arr not found ltvtng tn
cloec proxlmlty to largc uunbcrg of fuvcnllc crabr ae {roguantly
obecrnod wtth P. norfrcs,clandlar (Bcnactt 1964, p. ?3),

Egge arG ltght ptnktrb brown whcn frcahly tritd and rncarure
l.l0 lrrru x l.e5 mn whtch lg conoldcrably rmallcr tton tbc cgga o{
P. npgesselandtac. Fcnrlc crabr lrc mrhrrc ubcn thc carapacc
wtdth cxcoGdc I2 mm. Tbo rlrrellcrt ovlgGaoru fcmalc collcctcd
(caralncc wldth lZ.5 mm) carrlcd 53 cggr, aad thc largctt (caralncc
wldth 22.5 rprr) earrled 257 cggt, Thcrt le a ll,noar rdeson bctwco
catrPrcc wtdtb up to a l. 0 mm end tbc numbcr of ogga cerrtcd by
fcmrlc erabg, but botwcca 21.0 m"m and 22.5 rilrn, ttrrc le no grcat
lncrrarr ln ctg nuabGr.
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I. EMBRYONIC DEVELOPMENT

NAUPIJUS sTAcE (Flgr 88, 89)

When firrt obtained the egga of two epeclmena ghowed no slgn

of an embryo. The length of tfunc tltat thcro eggo had alrcady bccn

lncubated wae not known, but may not have baon more than a few

days. A Naupliur embryo (fig. 88) was diffcrcntiatod two days

from tlre tlme of capture.

At tbis etago the optlc lobes and thc first antcnnaG ars poorly

devcloped, but tJre eecond autcnnao are largc blramous budg. Tlny
rudirnente of Che rnandlbleg and flret maxilla€ ar€ alro preB€nt. The

thoracico-abdominal flexurc lr a roundcd aud rrndiffercutlatod

protubcraacG, and ie not folded antcriorly aa iu latcr ctager.

A later Naupllus rtagc (Flg. 89) le dovclopod about onc wech

after the ombryo flret appcart. Thc optic lobes have conelderably

enlerged but there lg no Gye plgmcnt ln tbe optlc dlae. Unlramoua

buds of tbe sccond maxlllao and first and accoud maxilllpede arc now

preaont. HGnce at thlr etagc trherc arG BevGn pcire of rudlmcntary
port-or&l appendagcs. Tbo thoracico-abdominal flonrrc hrr cnlargcd

eontldcrably, but thc abdomon ahowt no traccs of acgmentation and thc

tclgon la not yct formsd. Thcrc lg no cign of a prG-rocel cutlclc.

METANAUPLIUS STAGE (Flgr 90, 91, 9Zl

A poet-naupllar ctegc of devclopmcnt hcrc tcrmcd Mrtanaupllu_e

uasdl;ttngutrhod ono wcck followlng the latcr Naupllur rtagc dorcrtbod
abo,rrc. Tho Mctenaupllue le charactcrlrcd by: thc prcecncc of a prG-

locel cutlclcl f .tflle cycr; thc prcrcnt of alt 1rcrt-oral appcndagce

normsl for dccapod CnrttacGat thc dlffcrcnda.tlon of a forkod tclron
wtth portcrlor rc0l€.



Pllumnus lumnlnur Bcnnctt

ftg. 88 Naupllut ttagel vlcw of cgg ahowlng cmbryo

ln elhr ("gg mcmbranG; rcmovcd)

Flg. 89 Istr Naupllur stagc; vlcw of egg thowlng

embryo ln rthr (cgg mombrlnGa romnrrsd )

Flg. 90 Mstanaupllue rtagcr cmbryo ln flret phaec

of dcvclopmcnti vcntral vlew with abdomcn

cxtcodcd

Flg. 9l Mctenaupllue etagc: cmbryo ln gceond atage

of dcvelopmenti vcntral vlew wltb abdomen

cxtcndod

Flg. 92 Mctanaupllue stagc: cmbryo ln sccond phaee

of dovelopmcnti lateral vlcw witb abdorncn

cxtcndod

Abbrcvlatlone:

-

abd.

ant.

GyG plg.

mand.

rtlax.

mxpd.

opt. lobe

Pet.
p. !. cut.

tcl.
trhor. abd. fl.

vlh

abdomon

antcnna

cyc plgmcnt

rnandlblc

maxllla

maxtlltpcd

optle lobc

pcrlopodr

pre -aoGel cutlclc

tclaon

thoraclco -abdomlnal
flcrnrrc

yolk
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opt. lobe

qnt, 1

qnt.2

labrum

'lfrqnd.
mot$?

mot.a
thon sbd.lft,
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mxpd,,2

mxp4 3
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Thc Motanauplluc dovclopr ttrotrgh two pharcr whlch arc mcrcty
stagcr in ths grourtlr of thc embryo and arG not gcperatcd from cach

otbcr by a morrlt or ecdyrla. Tbcrc two phaecr arG scparated by thc

followlng charactcrs:

(")
(b)

(")
(d)

(a)

(b)

(")
(d)

Eyc plgmont abecnt

Flrat two palrr of mexllllpcdr unlramoua

Abdomcn not rcgrncntcd

Tclaon wlth four palrt of lrcaterlor rctac
Pharc I (ftg. e0)

Eyc plgment preeent

tr'lrgt two palre of mrxllUpcde blramour

Abdomcn acgmcntcd

Tclgon wlth aovcn p*lrr of portarlor
Pbare 2

s ctac
(rlgr 91, 921

Phase I (rig. 90)

The optic lober are developed ae elongate bulbe cxtendlag

latcrally from tho cephallc rcglon. Firrt antennae are rrnlramous

with four &ort terrrinal aetae, The gocond antennae are eltghtly

longcr and blramoue. Thc outor ramus (cxopod) bears four terulnal
rctac whlch arG more rtrongly dcvetopGd thrn thoeo of thc flrgt
antcnnrc, and thc lnnGr rrmru (rplnouf procerr) tr unlrrncd. Tho

l,nnor ramur lr not thc cndopodr &r thh dcvclopa later ln ontogcny,

Idandlblcr and flrat and second maxtllac erG prcecnt ao rraall
rudlmcntr latcral aad portt,rlor to thc labrrurl. Tho flrrt and rccond

martlUpcdr arc norr long unlramoug rodg dlrcctod forvrardc and lawardr
towarde tbc labrurrr. Thc thlrd maxllUpcdr end pcrclopodr llo poatcrlor

to thcra' bnrt arc mucb rhortcr aad not curvcd lnurardr. Tho abdomcn

lr flcxod ovcr thc dcvoloplng poet-oral appcndrgcr end le unrcgmcntcd

or Pottetfct only treecs of rrgnrntatlon. Tlrc tctron lr not fGlraratcd,

but lr provldcd wlth a vory rhrllow porterlor mcdlan lndaatad,on and

four palre of abort poetrro-lattrrl lstae.
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Phaee 2 (Ftgr 91, 92)

Thc eccond phaee occura ln thc rccond wcch of metanaupllar

dcvclopment whlch le about 70 dayr bcfore tho time of hatchlng. It
ls diettngulehed from t.Le flrst growth pherc by tbc charact€rr ltstGd

and by t general lncrease ln elss. Thc tolgon lr morc distlnctly
forked but ls stlU not ecparate from the aixtb abdomtnsl acgment.

Pre -Eocal Cutlclc

A prc -zocal cutlclc forme wtth the developrrrent of t;he

Matanaupllur. HowGver at thls atage the cutlcle ig witbout

acrthactee and proccstGs utually prcaent ln the brachyrran pre -Zoaa ,

and le rimllar to lts moxlnum devclopmcnt ln the ernbryonlc Zoca of
Pllumnur novacz clandlac.

Thc cutlclc covera thc flrat and gccond antennae, all post-oral
appendagGt. and the abdomcn and tclron (see Figs 90, 91, 9Zl, It ls
produccd lnto uuarmed flngcr-llkc proccsaea to cover underlyltrg 

"ctac
of thc flrrt and rccond antGnnac, and of thc poaterlor rnargin of the

tclaon (rco Flgr 90, 9t). Thc pre-EoGal cuttcle foru,s a contlnuous

shcatih ovcr thc abdomcnr end ln thc sccoud Mctanaupllus phasc lt
door not follow thc ragrncntel lndontatl,ont.

EMBRYONIC ZOF'A STAGE (rfgr 93-ll?)

Aa ln P. novaegclsndlec tho Metanaupllue paaece wlttout abrupt

tranrltlon lnto tho crnbryonlc zocal etagc. In P. lumplnus etruchrrcs
end lrrval charectcrs compareblc wlth thoac of flrgt or oGcond etago

ptanhtonlc Zoce leryas arc hcrc cntlrcly Bupprcsgcd. Thc embryo

boglnr to dcvclop lnto a much rnodUlcd and advanced Zoca lrnmedtately
eftcr parrlng thc Motanaupllut rtagc drgcrlbcd aborrc. It wae not

thcrcforc potttblc to dlldryuttb pbeeog ln rmbryontc zocal dovclop-
mcnt. Morphologtcrl ebrngcl rrc mcrcly reloclttcd wttt grourth

and arc hcrc dcecrlbcd chronologleally.



_40

Dcvclotrmcnt from thc Metanaupllua stagc la comparatlvcl'rr elow,

but Etructurce such ae eyc ptgment, perclopod buds, gtll bude,

abdorninal segrrrentatlou, and pleopod buda atl appear almoat slmul-
taneously. About 50 days before hatchingr or Z0 daye after the rccoud

phase in metanaupliar developoent is dtetingutehed, the ernbryo

reachee a gtage comparable rrith the thlrd cnbryonlc goeal phaae

ln the ontogeny of P. novaezelandiae. However ln R. ngvaezelandlas

the thlrd ernbryonic zoeal phase occurs only three weskc before

hatchlng. Early development of the embryonic Zoea of P. lrrm,plnug

is mashcd by extrernc anacbronl,sm, and tbe ontogenetlc scquencG on

whlch tbe prevloue rccognltlon of phaeea tg bared lg not followed.

Prc-zocal Gudclg

Ftfty-slx day" or elght weeke before hatching the pre -zoe&l

cuticle is fully formed, an<l doee not change slgnificantly thereaftor.
The thin cutlcle covering tbe peduncle and lnner ramus of the flret
antenrra (fig. 95) ia not prodtrced lnto eplnes ot prccesoes, but on

the outer ramua of the firet antenna lt 1g extended Cletally ae t',rro

or three short plumoac procettct which are poorly forrned and

qmalu only partty evaglnated throughout embryonic roeal develop-

ment (nec Figa 95, 103). The exopod of the second antenna (eeo Flg.
96) is produeed into four large, distal, plu::oosc proccsseB as found

ln all deacribed pre -7,oe7 larvae of brachyrhynchous crabs. Thcrc
ptoceeEea arc uaually incornptetely evaglnated early to ontogcny

(ftg. 96) but extand latcr (frga l0l, 115). Thc endopod and splnouc

procottl cach have a eovcrlng cutlele whicb ia without procssoes

(F.iga 96, i 04).

Tho pra-zoeal telaon ls extended postcriorly into aeven long

palrcd proccsges b pooitions corresponding to sevctr palrr of poeterlor
r-etz.a arlclng from thc cmbryonlc loeal tclgon (ftgr l0Zr ll4). Thc

ftrrt (outcr), tccond, and thlrd proccrlc! arc long (0. ?5 antn fn longtfr)

and plumorc. The fourth proccsa ig about orr3 haU thc lcngtL of tbc
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threo latcral palrs and ls non-plumoae, whllc the flfth, rlxtb, end

geventh (inner) proeertca aro oach plumosc and about 0,65 rxuu, long.

The poatcrlor tclson procertcB arc lnvaginated dlatally when first
formed but are fully oztended wttltn about 28 daya of hatehtng

(rig. 114).

As the embryonlc Zoea lncreatca ln elzc, thc pr€-Eoetl cutlclc

de',,'elope to co*/er the carapace ae lt formg, ilre thoraclc appendaSeg,

the abdolncn and pleopod buda, but lr wlthout procGtsGE or acstrhsctcs

ln thcee reglons (sec Flgs 93-I t?).

Embrvoalc Zoca, Flftv Davr Bcforc Hatchlng(rlgr 93-l0Z)

Egg slze has lncrcased b 1.40 rarn x 1.35 mrn and thc cmbryonlc

Zoea occupiee about two-thlrde the volumc of thc cgg (trtg. 93). Thc

carapace ls lncompletely developcd but thcre ls a gmall trlangular

roetrulxr (rig. 94),

Ccpbalic ,Appcndsscl (Ffgr 95 -98)

Flrst antenna (fig. 95) U." ita peduucle lncompletely 'llvided
tnto thrcc scgmcntr. Thc inner remus le preeent:rs a tlny bud.

Sccond antennr (Flg. 96) now boarg an endopod ..bout as long

ar tbc rpinouc procerr. The exopod ls broader and a littl,e longer

than eltdrer the cudopod or tbc rpl,noue proccsa and bears three

unarmcd eetae at itg tip. The fourtb (fnner) prc-zoG31 exopod

procGtr lc an cmtrrty eec and does not cncloee a zocal seta. Thc

Moteaeupllur her tsur tcrminal cxopod eotae (ftge 90-92) Uut tbe

lnncr mcmbcr docr not pcrglgt.

Tbc mandlblo ir alnllrr to that of the third phase embryontc

Zoa ot .

Flret mrxttle (fl3. 9?) bag lte two endites each witb snnall

'nnrglnal sctao whlch do not protrudc through the prc-zoe&l cnrtlcle.

Thc palp le unrt3mcntcd and wltbout sGtac.

Sccond mnxille (ftg. 98) haa rudimcutary eetao frtnglng cach
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of tbe feur cndltcri rcrlrhognatbttc bar threc or four sctac arlalng

from lte proxfnal tlp.

Thoraclc Appcndrscr (l.tga 99-f 0f )

Flret maxllltpcd (ftg. 99) fg blramouri unscgmcntod cndopod

a llttle shortcr tban thc cxopod; cxopod r glcndcr ur{olnted rod

bcarlng four rhort actac at lta Sp; cptpod prGsent ea e tlny bud.

Sccond ma:df[pod (fU. 100) lr slmllar to thc ftrrt maxllltpcd

brrt bcarr thc rudlmcnt of onr arttrobranch, The cPlpod and

podobraneh appcat latcr ln dcvolopmcat.

Thlrd raaxllltpod (ftg. l0l) f Ulranout; cndopod unscgmcntcd

and rnorc robugt then tho cxopod; cxolnd a alcndcr rod wlhout

tormlnat rrtaci rudlmcatc of thc cplpod and of two artbrobranchg

prc!ent.
Perclopodr (acc Ftg. 93) erG rtrnllarly devclopcd to tborc

occurrlng ln tbe tltrd pharc cmbryonlc Zoe of P. nonacsclandlrc.

Abdomcn (Flgo 93, 102)

Thr ebdomen (ftg.93) comprleca rlx acgmcnta and e tclgon.

Segmentr two to flvo arG cach provldcd wlth a lnlr of unlramout

plcopod budr. ThG tclron (ftg. l0Z) conprlrce two long slcndcr

raml solre,lrtcd by e doop ccntral clcft, end lr rlmllar to thc lanral

tclgoo of dromtld crrbr. Scvcn rotaG ltG rlnccd along thc portcrlor

mrrgln of csch ramu! and uG about rqrnl tr tlle, amootb, end only

prrtly fomcd. Thc fourth palr of rctec do uot forn thc malor prrt
of tlhe telron forh u ln tto frco-llvlng brachyrrran Zoca (Gurncy 1912'

p. l2l), and thc tbrco lnncr palrr of rctrr do not foru a dhtlnct
group. Tbc thrcr qrtcr lnlrr of rcttc erc not rcduccd.

thromrtonLoro Pattcrn

Chronetolfiorcr arl rcd end loeatcd nalnly at tbc baecr of thc

cophallc end tboreclc eppcrdr laa, end vcatrtlly and portrrlorly tn

ell t|r, ebdonlnrl rognortr. Ronrhfng yolh b Ught pLnk to Ught tnqnn.
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Embryonlc Zoca, Twenty-clght Dayg Boforc Hatchlng (ftge 103-llf)

Tbe egg elae beg lncrcaaed to 1.45 trrrrr x 1.35 rrrm and 6c
cmbryonlc Zoea occupleE trhc antlrc egg cepaulo. Remalnlng ]rolll
(about onc-elxtb thu volsme of tle sgg' now llos beneath the ful,ly
forrned ceralnce aa ln the fourtb cnrbryonlc aoeal pbsee of
P t novgregcl?ndt3.c. Ontogonedc dcvelolnrrcnte dtattngutcblng thl,e

four welle atage frora tho soven weeh rtage arc dcrcrlted bel,,ow.

C?ehalls Aplrendaesc (rtga 103 - l0?)

Flrst antanna (fk. t03) wth a tbrce-eegmentcd pcduncle3 lnner
rerrru6 uassgmcntad wtth ole or two acrtbaatcg ct tte tlp; orter
rsmus wtth trro or threr tcrnlnel aeethrctcg and wtth threc groupe of
seetihastcs subtermlnally o'n tbe lnncr mrrgln.

Secoad entenna (flg. 104) wltb ltr uncogncntcd endopod oUgbtty

lesl then tnilcc tbe longth of tho spinous proccre end longer ttan the
ocopod.

Mendlbular pelp (rcr Fig. 105) lncompletcly divided into trro
regmontl.

Flrrt msrillle (rU. 106) and cscond affrxilla (rtg. lO?) each wltb
marglnel endltr rctrc protrudtng tbrough tiha pre-soceL cutlclci
leephognrthttc of dlc occonrl- maxllla catlrely frtugcd wtttr amall
t ctBc.

Tbora€c Aopcnd+coe (rqa 108-tlU

F'lret eax|lltpsd (ftg. 108) wttb endopod aad oxopod, about cqurl
la lcngthi optpod hrd froxtd nldnray rlong ltc length wltb lto dtatal
btU curvod uprrnrde .

Sccond mardffbod (ftg, I0g) wlth aa eplpod slmllar to thst of tbc
flrst maxllllped; e largc rrttrrobraneh hrd la now preloat.

Thlrd rnaxllllpcd (flg. llO)*ltfr lts endopod incompletely
rogmeotcd3 op,ipod rudlment slmllar to thet of the flrst eud second



P umnug lrlqrelnu,ll Embryonlc Z,oea
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Flg. 106

Flg. f 0?

Flg. 108

Flg. I Ol

Flg. I l0
Ftg. lll
Ftg. IIZ

Ftg. I 13

Flg. I l{

Flg. I 15

Flg, 116

Flg. 1l?

Flrgt antcnna of lcft sldr
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$ocond naxtlllpcd of lcft rldc

Thlrd maxlltlpcd of lcft rldo

Flrat to ltftb pcrlopodr of lcft rldc

Plcopod from lcft rldo o( rccond abdorrlnsf

ae gmcnt

Plcopod from lsft rldc of ltftl aMomlnal

regmont

Stxth abdsmlDal regmcnt and teleoni

vcntral vlew

Ptlrrnnur lumplnug: Embryonlc Zocn

t cvcn daye bcforc brtchtng

Second antcnnr of lcft rldc

Plcopod from lcft rldo of rccond abdomtnal

r cgrncnt

Ploopod from lcft rldc of flfth ebdourlnel

scgmcnt
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maxllllpedei lower arthrobranch bud very small and tucked beneath

the much larger arthrobranch sltuated abovo and Juat anterlorly.
Perelopods (flg. lll) are vlslbly aegmented; flrst pcreiopod

poEresges two giU bude; second and tbtrd perelopode each b,ave onei

no gill bude on thc fourth and flfth pcreiopoda.

Abdornen (flgs I lZ -t 14)

Pleopod bude nour biramoua. Pleopods of second Begment (Flg.

I lZ) are largest: exotrrod 0. 25 rnrn Long; endopod 0, l0 rnm longr more

elender, and arieing from tbe base of tJre exopod; both rami vritbout

eetae. Pleopods of fifttr eegment (Fig. I I3) are erlalleat; exopod

0, l9 D:.rn long; endopod 0. 10 rnm long. Uropode are pregent ae

srnall bude arlslng ventrally from tb,e glxtJr abdominal eegment

(rtg. I l4).

'f eleon (fig. t 14) '{/ith all eeven palred proceases of t.he pre-
zoeal cutlcle rlorr cornpletely evagiuated; poaterior teleon Beta.e of

tlre embryonlc Zoea nou/ cornpletely forrrred; all getae exc€pt the

fourth palr plum,oee.

Em.brvonic Zoea, Seven Davg Before Hatchlng (Fige 115-tl?)

The cgg slne has lncreased to 1.50 rnrn x I.40 mrn rrhlch le

tbc rnaxlmum dlze. Rematnlng yolk ls found beneath tlae larval
carapace and now occuplea orrly about one -flftocuth of tbe volurrre of

the egg. The cntlre ornbryonilc Zoea and all appendageg hrve

conslderably lncreased tn elze, hrt there arc fsw larval charactcra

which differ frsro thoge described above.

The endolrcd of tho sccond antenna (ftg. l15) ts now onc and

one-half tlmeg the length of the exopod and le vlslbly divided into l0
oa t I e egmente. P.aptd. grourth of t&,e endopod often resultE ln
ruptrrre of tb,e pre-zoeal cutlcle (eec Fig. ll5). The eplnoua procest
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ls rillt lnrnjle*frd *3 [t dp. Thr full ewnte;nl of ftllr G not

thFt prrm* rt * ntdlnemsy podobntxcb latrr lound oar trcl of ttr
rseond aud SIrd naglUerAr fu rdll trehlng. Thr ptrspoilr (f,!gr Ll6r

I f?l barl'r flrdt rxopodr frlagrd plfh rhort lct*c qfrlcb of,y ltrotnrdr
Srq.tlf,h thc ltrrrcudlq P1:3Qtecrl eutleti,
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2. }IATGHING

Iadtvldual femalo craba requlrcd uP to flvc dayg to hatclr all

tbelr eggs rrnder laboratory condltlons . Fggs uilrlch bad not hatchcd

after flve daye dlaappeared and \rere prccumably eeteu by thc fomgls.

Aftcr lnttisl ruphro of thc chorlon, the procels of hatchtng followr

tbtt descrlbed for P,. ngaesglln4lac wtth cach larva' taking about 15

mlnutce to broah, fros of ttc lnner egg mcnbraue. Howcvcr the cgge

of @ hatch es advanccd Zoen larvtc (ace Flg. 118). Thc

pr3-a,oeal euttclc ls aot shcd drrrtng tJrc procesa of betching' but

romrlns intrct to bc dlscardod togctlrcr rvltb the zocal rkin whon

ccdyotc to the Megelopa stagc occur3.
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3. POST-EMFRYONIC DEVELOPME}{T

TFIE ZOEA I.AFJ/A

The emergent la:vae of Pilympue lu{aetnqq here ternred Loea
diffcr frorn all knoum brachlmran Zoea larrrae ln tlat the exopode of

tJre firgt and second maxillipeds do not functlon as natatory organe.

Rudlrnentary natatory eetae are present, but thece are not ueed and

tJre larrrae do not therefore swirn. The larvae aleo lack doreat and

leteral c.?.ra.pace spines arrcl the long rostral splne ueually cbaracterl,s -
i.ng the Zoea larvae of brachyrhynchouo crabe. Theoe departures from
tbe ncrmal pattern are probably related to the suppreseion of Zoea

larval stagea brought about tlrough abbreviated developrr.ent, and

as Euch tt "y 
probably have tlttle phylogenetlc e tgnl{icanco. Ot}rer

feattrres of a flnal etage bradyrran Zoea (Lebour lgZg) are all
Preeent, so the general,ly aceepted term Zoea ie here retalned.

T'he Zoea larval stage le relatively short lived, and lasts from
15 rninrtee to 30 nrlnutcg und,er laboratory conditione (IsoC to t?oG).

'fhe larvae are not retalncd bencath thc plcon of the female crab, but

they lle on the bottom of the aquarlum rapldly flexlng and extendlng

the abdomen ln attempto to neoult from both the zoeal and pre-zoeal

eklna. Only about 20To of all Zoea larvae obtained from eggg in the

laboratory survlved tJrrough to tJro subecquent Megalopa lanral etage.

DogcripHon of Zoea Larva

CepLalgthgrax (rlg. I l8)

Total longth of lsrrra (measureri from anterlot ma.rgln of eyc to

tlp of letcral tcleon cornu wtth abdomen extcndcd) Ls 7.40 mm to

?.50 trlrnr The carapace lr wl,tbout doreal or lstcral aplnca and lte

margine tre smooth. Rortmm emall and trlangular. Eyea largc
and etalked.
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F.IGURES lt8 -122
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GculFllg Appcndasse (rlge I t9' lZ0 )

Ftrgt antcnna (ffg. l19) 1" elnrllar to thrt degcrlbcd 28 daya

boforc hatchtng, but thc megalopal ckl,n has now formed undcr thc

loral cutlclc. Tbe proxlmrl ecgmcnt of the pcdrrncle te swollcn

at ltr bagc wlth thc formatlon of a atatocyet.

Second antcnna (ftg . L20) wlth vlablc tlsruc urlt'hdra*u from

drc aplnoru proccsr eud f rortl the grcatcr lcngth of tho exoPodi

cndolrcd 1.30 mm loog, ecgnontcd and comprcgacd wlthln tbc locel
ghln or occaglonally protrudtng (aac Flg. lZ0).

lvlandtblc and flrst and second maxtllaG arc slmllar to thoae

of thc cm,bryonlc Zoca acttcn dayr beforc hatchlng.

Thoraclc Appcndrqca (rfg. tz l)

Thc maxtlltpeda and pcrclopodr (fU. LZI) erc all eegrnented.

Thc acgrncntal lndcntatloaa arc atl well deflned wlthtn the megalopat

ekln whleh has norr formcd bcneatb dle sosal strtlcle.

The full complomcnt of gllle ls now prcacnt (fig. IZ I) and

tabulatcd ss followr. (Thle gtll formula lg tb6 oaurG ae for tJrc

adult crabr).

IyIAXILLIPEDS PEREIOPODS

let Znd 3rd I st Znd 3rd 4th 5th

Plerrrobranchlrc'-'-tl')-
Arthrobrrnchlrc - I l{z Z ' '' - -

Podobranchlac'tr-et-'
Eplpodttcatrl-----
Exopodlteclll'D----
Noter r = rudlmontary gfU or rudlmcntary eplpodltc



Abdomcn
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(rrs. lee)

Thc abdomen rn,eaaurea 5.40 rnm to 5.50 mrrr ln lcngtlr and lr
struehsally elmller to tbst of tbc carller dercrlbcd rtagc. Onc or

two daya bcforc batehfng thc abdomcn and tslaon gtart to wtthdraw

from thc boundarlee of tbe soeal ekln. On hrtchlngr tJro trro raml

of thc tclaon have wltbdrawn almoet to tho lcvcl of thc rncdlan claft

ln thc portcrlor mtdllne.

Immcdlatcly beforc moultlng to tbs Msgelopa larve a conaldcrablc

tmount of tlrc rocal abdomcn lg rcabcorbcd, and t.he dp of the telaon

har urrrally wlttrdrawa to aborrt tho lcvcl of tlrc poetcrlor rnergln of

the ftfth ebdomlnel B€gmont (aec Flgl I18, lZZl lcevtng thc alxth

abdomflal tegmcnt and tclsm of thc Zoen larna cmpty. At thl!
etagc Eoeal pteopodt of tbc fourth and flfth abdo'nl"'l rcgrnante arG

cmpty rasr wtth thc rncgalopal plcopoda lytng fluah wfth thc vontral

eurf,acc of tbr abdomon, (rtg. I l8).

THE MEGALOPA I.ARVA

Mogalope larrruG wcre obtalnrd by moult frorr Zoca larnec

hatchcd from thc oggr of trro rlnclmcnl from TataFrna Recf, 27,

zglLzltgO+t thror from Lfnlt Beyr lfottlngton, 2l , 22ltzl1964l

two from tho Kelhstrra Pcnlnsufs 9 lzlt966- r,arvec left ln en

aguarlrrn llved &pcrt from thc pareat snd dtd not rhclter bcncett

Ite phon et aay dmc.
Lanrar rpcnt thc groatcr lnrt of tbelr mogalopel lUc aholterlng

la crcvlcGr +moBg gtoncr, corelllnc outgroufta, and wrcd provlde d

ln thr aguerlum. Crlwllng wat tbc rnur.l meang of locomodon brrt

thc Mcpfopr lernac urod tbolr nrtatory plcopodr to gwlm mcrc

froquantly and for longcr perlodr tba"n dld tbooc of .

Frowr aquarlurrr obrcrrradong thc Megalopa leryac of P. lunolnur
awlm rartnly to flDd a crevlce ln uibleh to hldc. W'bGn eomplotcly

eonrcalcd ttc lerv'as rarrly movrd agaln cxccpt drrd,ng tho ntlbt whsn
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swlnmlng rrras rnorG frequcnt and the larnac more actlve. Thc

maJorlty of l,anrac appe,ared to favour an lndlvi&Bl crevlce, and rt
ntght rcturncd to thle r,lmost dlrectly after swimmlng. Thc

Megalopa larvac were not obaorvcd to fccd onAIElgE nauplll,
m,uglel, and other forraa of organlc mstter provldcd.

Deecriptlon of Megalopa Larva (ftge lZ3-133)

Thle dcecrlptlon of the ldegalopa lenral etagc le shortencd to

baeed on twelve

from Auckland,

a eompartson wttb thet of P. novaezclandlac and le

lanraer two obtalned from each of tulo fcmale crabs

\4re[hgton, and Kalkotrra.

CeobalotJrorax (ftge lZ3 ) LZ4l

Caralnce elmllar ln ebape to tbat of P. novaezclandlae:

1.36 lxun long; 1.38 urm wlde; interorbttal space 0.50 txrrn. Rogtrum

ahort, trlangular and d,cprcetod. Frontal raglon wlth flvc or slx etout

plumoae ectae on each glde directed forwsrdg and upwarde. One

palr of eupraorbltal aplner Elturtcd at latcral anglee of the frontal
reglon. Antcrolateral margln of carapace wtth one etrong aplno

arlalag from thc poetcrolaterel corncr of the orblt. Carapace mergtng

othcrwleG smooth. Doraal rurfa.cr of carapacc wlth a Bparse coverlng

of flne halrs, but wltbout the groups of atout aetao present in
P. novaesclandlao. Eyce large, not ertoudlng lateralty to the lcvsl
of t{re lrcrtorbttal caraFacc eplnei cyeataks wlthout getae.

Geuhallc AppcndaJreg (ftga 125, 126,

F'lrst antcnna (flg. lZ5) k rhortcr than thet of P. novacaslandiaci

lnncr ramut of two ecgmeate but thc eppendagc l; olhcrwlrc rlmllar to
that deacrlbcd for thc pravloue rpcclcr.

Second antcnna (trtg. LZ6l wtth a tqlo-ocgmcntcd protopod; beslg

about trrlcc the lcngth of cox.,. Eadopod of l0 or ll rcgmcntrl trro
prodmal ecgrnents larger than distal eegrnents; setae few in nurnber



Pllrrmnur lrrmelnuJ: Mcgelopa lanra

Flg. l?g Mcgalopa lanral latcral vlcw

(tJroraclc eppcndages removed)

Flg. lZ4 Megaloln lanra; doraal vlsw
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and lrregulrrly erranged, but thcrc are uernlly thrco tcrmlnal lctec.

Exopod present ln tlre Mcgelopa eB e rrarll flap wtttrout eplnee or

setas, but absent ln thr adtrl,t crtb.
l'he mandiblee and flrat and accond maxlllse are aknllar to

tihoge of P. novtesclandlee dce crlbcd and llluetrated earlleri mlnor

dlffcrencco occur only ln detalls of setation.

Tho,rqclc ApngndaqFa (ftgr L27'130)

l'lrst maxilltpod (fig . LZ?) ftattened, sr'nllar to that of

P. novaezelandlao, but differs ln bavtng tbc e-.rdopod fri,nged only

witlr a few short hatrs along lts outer dlstal margin. Exo;rod le

rnore reduced, of two segmcnts only, and witbout tcrmlnsl seta€.

Eptpod etrongly developed aa ln .

Second rraxilUped (ftg. lZ8) wltb cndopod emaller than the

cxopod: endopod wlth eetae on itg three dtstal eegrnente only; exopod

atrongly developod, two-Eegmcnted and wlthout Bet&e. The gtlla of

thc gccond rnaxllllped er€ of the tarne nunrber and are glrnllarly

arrangcd to those of P. 
. novpezelandi*q but are greatly reduced ln

comparieon: cpipod a snrall and glender rod wlthout ectaet podo-

branch a emall bud wlthout lamellae arirlng ventrally from near tbe

baee of the eplpodi artbrobranch algo amall but dlfferentlated lnto

lamellac.
Ttrtrd maxllllpea (ftg. lZ9) wlth ondopod nore elender tban

that of P.. .gsnso.zclandias; lechium and meaus not exlnndcd laterally
to the sarn,6 dagrec. hrt the ramur othcrwtee glmllar to tbat of

P. norraczelandbg. Eropod of thrsG 3cgurentrt no lateral halrl
aloag tlre marttril of the basal segment; tlp of dlstal eegment wtth

;ix long blplum,orG satza. Tbe gills arG gtmllarly arrangod to

thoee on the firrt maxllliped of P. novgczelandlae but dllfer la thc

degrcc of devclotrm,eutt antorlor arthrobranch much largor tban tbc

lowsr and m,ore trrosterlor arthrobranchi eFipod gnsllcr than ln
P. novacrclandlac arld hcrc about thc rame rlne ae the autertor
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PtlumnueJu$elnug : Mcgalopa larva
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erthaobrancbi Podobranch ernall, nrdlm,entary and wlthout lamcllar.
Flrrt pcrelopod (fU. 130) chclatc w&lr ell ccgmcnte olnrrcly

csv.rcd wtth sctae. Lcft and rlght chclac of ogrral clgc. Cora and

bsgle ghort and concealed bcneath tho carapecc; lschiusr ehort and

wlthout eplnesl lrrGnre about turlce thc lcngth of lschlum wtth a row
of four cmall cplnce laterally; carlnrs about haU tbc lcngtb of mcrue
rv{tl two rplnce on ltr latoral feee and oac blunt oplne on ltr I'r"cr
dtetal 'nargl$ propodua cubcqual ln lcngth to lachlrrm, mcrr.t, and

ceqnrt comblncd, bcarlng tlx or scvGn gnrll eplncs elong both thc
mcdlal end latcral f,accr, tccth on flxcd fl,ngsr poorly dcflncd;
dactylug wlthout splnea, rlendcr, and wlth only rudlmentary
prohrb;tanccr along lta lqncr fecc. Thc turc artbrobranchc arc
well fornrcd, aad cach of ttrcso glllr comprlrcl about l8 or 20 palra
of lamollec.

Second, tblrd, fourtih, and flfth pcrctopodr (l"tg . l24l elmilar
to thogc of P* nonaogglandlac: Oae srnntt plcurobranch le prcecnt
on cach of thc eccond aad tbtrd perclolrodr.

gbdorncn (ftge 123, LZ4l

Thc abdon.n mG,aEutGB I.5 mrrr tn longth snd comprlgce elx
acgmcnta and, a tclron. Tbe abdomtnnl EGgrrtcnta arc ln tbc fame
rclatlvc proportlonr aa tbocc of thc Mcgalopa larne of p.

@.
Pleopodg occur on the second to flftb e,bdominal segmontg (rlg.

lZ3) end dlffcr from thoso of P, novecrelendle.c only ln detallr of
rotatlsn and ln thc numbcr o{ hooklctr prcrcnt ou the endolroda.

Plcopodr of eccond acgmrnt (Flg. l3l) wfth endopod bearlag rlr
dbtal hooklctal c*opod bcertng l5 mlrgtrrl rcta.. plcopodr of tblrd,
four6' rnd flfth rc3nrntr hevtnS rndopodr wtth .lx, rlx, end four
dtetrl hoo&let! r€tllGctlvrly, end tbclr exopodr frlngcd wtth 14, 13 end
I I mrrSfnd btplunorc tGtac. A ploopod of thc fUt! rcgmeut [r
llluetratcd (rlg. 132). Plopode otilrcrwlre rlnllsr to tlrocc oD
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cotresponding lGgrncnts of t.hc Megalope

Uropoda (ftg. 133) rrniramoua with Eix,

marglna.l btplumoso eetac.

of P. no\fiaezelendlae.

eometLmcs sevGa loag

ChqomatErhore FatteFg

The Megalopa larna of @ t" conslderabLy rrore
olrylue tbanr th.t of Pt porractclagdtae. Small red chromatopborca,

dlfflcult to c€Gr are gcattered over tbe carapace ad in all segmente

of thc p:relopode and of the abdomon. It was uot lrcsrible to
eetabligh a pattern tn the dtetrth$ion of chromatophoree in the

Mcgalopa larva of P. lumplnuc.
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Dlsc us$toN

RECORDS OT ABBREVIATED DEVELOPMENT IN II{ARTNE BRACHYURA

Abbrcvlrtcd, or dlrtct dcvclopmcnt occurr only rarely anong
mrrino Brachytue. Spoclce rhowlng tble qrpc of dcvclopment hrvc bcsa
rccordcd from Aurtrelle and Ncw Zcelend ody, end tlheer ocsut tn eoch

of thc tbrrc famlllu Dromttdrc (Dromtecca), lvfiattdec, rad Xanthldac
(nracf,ygnrtha).

tn thc Dromlldec, Halc (19a5, lj??) end Montgomcty (LgZZl

dcrcrlbcd ebbrorrlrtcd dcvctolmcnt ln Pctalomcre latar$lr (Grey). It te
algo rccordcd la cryp?odromla octo$gnteta Hrrwcll (tteh lg?9, lgz?l
and probrbly occurr ln Eplpcdodromle ( =,Plrtvdro*f") !$pggt
(fdton tnd Grtnt) af tuggcrtcd by Hele ( l ghg, p. i05) end ln
Dromldle euatralle (nethtrrn) rrttcf hrr yGry largc yolky clgr Z mm
ln dlemrtcr (Hah 1927, pp. 106-?). Pctalomcrr wllsonl (tr'ulton ud
Grent) oceurr ln Auetralle (Hrrc ry271.- Ncw Zcelead, and south
Afrlce (Bernard 1950) but cggs sf thfu rprclce mGalurc only A.?S mm
ln dlamctor and probebly hatch re pleahtonlc Zoor lenreo. Dcyelopmcntel
rtagoe of thlg epoclcc etG probably rtrnllrr to thoro of Dromla rrulserlr
from Europr (Lobour 193{) whleh hee Gggt of ab0ut thc nmc rllc ee

thorr of P$elqmora wlkonl.
Ia thr Auctrellan MrJldrc, Ratbbun (1914) rccordcd abbrcvletod

drvcloParnt ln Nrxol4ce ( - Egg311[) ecrpulfcrg (Crrcrfa) Uut lt te
not Lnown arnoag otbcr nrcnbcre of tblr frmlly.

ln thc fently Xanthldec, rbbrrvlrtcd dwclcpmrnt occurr l,n
Pllumnur vrrtlhu Harwdl, fron Aurtnlle (Heh l93f), rad ln-Ir-r-r-

P-. lonerlclan{lrc E'llhol end Pt lna;tnu Brnartt, flotn Nrw Zoalend,
dlrerlb.d tn thlr paptr. All ottrr Now Zolrnd *rnfid crebe
(llrtcrcrlur rofrrudlfrou.l\. f{llnr Edwrrdrr grlur inrncthrr
H. llllnr tdrnrdr, end Hctcrouanoor @) rcrrpefrgar
(Klnahrn) ) brvc r rorlsr of, plrnltonlc Zocr lervrl rtegrr (Wcrr, ln
Prcs!, 8). The alfinftfcr of Hotcrtg$ua rolFtdlfrou wtth tbc fantly



50

Xrnthldro lrG unctrtaln (Behe 1930) but thcre lr cvldcncG fuggcetlng

thet dcvclopmont lr lncoraplotcly abbrcvleted tn thla rpcclcc. Thc

Ggg! of I{, rot-undUrons arG largor ttan ururl (0.95 mta x 0.S0 mrn)

and tbc four gocal rtager urually occurrlng ln :renthld dcvelopmcnt

arc bcrc rrduccd to two (tVcer. ln prctr, e). No ltterahrrc ll
avrtlablc conccrnlng t.he ltfc-hhtorlcg of Aurtrallen ranthtd aprclcr
otbcr thea E$uq+ur vortltur. t hrvc cxamlnrd cgga of Ptlrrm+ul

lt
rufopunctetrrg Stlmpron', @ Latrelllc-, and

,
E. vqlprrtlllo. Febrlclul-, hrt thcrc Aurtrelten apcclce bave snrll
Gggt about 0.50 lnra to 0.60 mrn ln 4l.mctcr wtth ltttlc yolh, end thc

morphology of embryot dlercetcd from tbc cggr docr not ruggcrt
thrt dcvclopmcnt lr abbrcvletsd.

Thcrc lr clculy no phylogcnetlc pettcrn for the pheaomcnon of
abbrcvlatcd dcvolopanrnt. I;olated cpoctca wlth lrrgc aggs and

abbrcvlatsd lurral llfc occur ln mort groupa of Dcertrnda (Onery
L912, pP. 54-61). tn alt thcrc, lncludlng thc Brachyrrrr dtgcuercd

above, ayetcmetlc rclatlonahlp docs not neecrrarlly frnply efunll,rrtty

ln dcvelopmcnt.

MORPHOLOGICAL SIGNII.ICANGE OF. ABBREVIATED DEVELOPMENT
IN THE GENUS PTLUMNUS

Naupllur Etascr

ln tbo early cnbryonlc dcvclopmcnt of llluna,us noyecsclrndlrq
rnd P.-lumplour tbr torm N?uplllrr, can only bo appltcd ln a vcty gcncrel
wt:r. Tbc structuac of thc oarly cmbryo mcrrly culportr thc wtdcly
accrptrd thcory th-t a frsr Neupllut ular at one tlnc unlversal emoag

dccapod Crustacca (Gurncy, lilfrp.40). Ar a rorult of enacbronbtlc
dcvclopmcnt, cberactrrr ruch er nrdlmrntery co'rrrpound GyGr

lOt q.r'out fcmrlar ldndly provldcd by Dr D. J. G. Grtffln, Aurtrallen

J. C. Yrldwyn, Atutrrllrn
Murcun, Sydnelr Aurtrellr
Eggr rccclvcd tbrqrlh thc courtcry of Dr
Murcun
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and lDort-onl rppcndrgcr rplt rr oerly ln tbr cag-Neupltur. Tbcrc
cbrrectcrr laG not found la ray frcr-llvlng dccepod Nrupllur hnown.

Slnllrrly thc Motrnrupllur rtr3c of both t.,_gsvqelrlr+d+! ud
P.: lupolqlg rhowr gultc adyrnced dcvclopnrat of tLo rbova

chrrretora, rnd rt thb rtr;o Scro lr dro rbdonlnl rcgnontrtlon.
Tblr rppcrln€o of rrlrtlvcly rdveaccd ttructuror vGry euly ln
ontolGny can bc ettrlbutcd to tbc rbrcnec of tbc ncrd for ruccGf rlvc
dcvclopmcntal rtrgor to br rdrptcd for frsc llfe r &r ttey lrc hcrc

lnrecd ttrougb vtthln Srr c;3.
Thc Gltr-Neupllur ol 4. luqolmrg (rll. SS) Lr et ebotrt tho nrnr

rtrgc of drvcloprnt u tbr ono-wlfh old Neuplhrr of 4lebf,Er arulc4
flgurrd by BrooLr erd Hcrlch (1891), bnrt tr iplltrcntly youngGr thrn
thrt of Sl$Ltnoprtr cb+$r,alcff [lugtratrd by Gurnry (tgfZr p. 40,

flg. g). In Lnorrn dccapod Nruplll tht tbrct ontorlor lnlrr of

appcadrgcr devrlop rlmultrarourly (nroofr rnd Herrlch lSgli 6lrbl
l9t9i Dobhln 196ll Korrch{t l9*l}. Howrvg ln tbe Nerrpllur etegr

of E.,Jrrnufnur tlborc lr an rppscclebh bf fn thr dcyclopmcnt of dro

flrtt tntcnotc. Thr slg-Nrupllur of e brrchyunn flloclcr hu not

bora dcrcrlbod prrvloulyl lnd lt lr tbcrcforc not hnowa U dcvclop-
ncnt o{ thr flnt antrnnro lr rlmllrrly retrrdcd ln othcr brechylrrn
rlreler.

Thc ggeoad lntrnn. lrr blrrnsur la tha flrrt n-bry'onlc lorrl
phrlr of end b tht r3g-Nurpltur of @
bt$ lD both elrchr &r lnncr rreuf crr br trrcrd er bGtry tiho tplnou
Dtoc.f l. Tlrr rndopod rppeerr brtsrra tbr lnnrr trnu. and lbr
rropod lrtcr ln rubryolc drvrlopm.st. F1rlt rtrgc Zoce lrvrc of
Brrchyrue wltb nm.rbbrwlrtrd drvdopmont brt€h wtlb tbt rutran.
dlflrrradrtrd frfo e*ogod ud rptlnrr proc.rr only, rnd ln tbrrr
Itrnelm lt ll probrbb tbrt ruly rcprrrHon of 6or trs nml oGGrEr

la tbr rjg-Nrryllur.
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Pro-Zocel Cutlclc

Thc slgntftcancG of the prG-loGal or embryonlc cutlclc wa,s flrrt
dlreurrcd by Conn (tS8{}. All carly autborr thought that thc prc-
roeal cutlclo rcPs€tcntcd tba ProtogGal rtegc rclcgrtod to cmbryonlc
llfr. Thlr vlcw 1r no longcr coneldcrcd valld. Gurnoy (1926)

tuggGttcd tbat tbe prc -zo@l cudclc le oqutvalent to 6c Mctanauplluc
otagc' but thk author latcr coneldcred tt to rGprcrcnt the Naupllue

rtegc (L942, PP. 48-9) rclcgatcd to embryonlc llfc.
In abbrovlatcd dcvrlopmot thc normal rGqucnce ln nihtch larval

rtagcr aPPGer lr upect tbrough anacbronlcm end the mcrglng of one

larvrl rtegc tnto ano6cr ln a procrE t of gradual grourth wlthln thc agg

ratbcr then by apoclftc ocdyecl. lt lr t{rcrcforc mlrloadtng to drew
conclurlone rcgardlng thc ordar of appcarancc of larrnl appcndrgo;
ln crmbryology whcn dcvclopmcnt lr abbrcvlatcd. Howovcr, enechron-
lenr lr unllhcly to changc the poaltlon of thc prG-locll sutlclc la ontogGny.

Ia thc cmbryonlc drvclopment of P. lumptnue t'bc pre-locrl cud.clc
lr not rcprcacntcd ln tbc .Sg-Neupllul. Tho cutlclc flrut forma wltlh

thc Mctanaupllur of F. lunrrlnpr, and probably rcpressnte thlr rtegc,
GvGn though tbc dcvclolrnont of pltrmoeG prc-locel proeGrsoa contlnuel
prlt tbc Mctenaupllut ctegc lnto crabryonlc soGal dcvolopmcnt. In
P. nornolclandlec lt ls aot hnown whcn thc pre -rocal cutlclo flrrt
spPflrt, but lt lr ccrtrfnly prcecnt ln thc Mcteneupllur rtege of thtg
rpcelcr.

Thclo obacnratlonr thcroforc nrpport Gurncytr cerllcr ruggratlon
(t9?6) that ttc prc'tocel cuttclc reprercntr tbo Mctaneupllur, oncc a
frrc larva, but now rtlcaltod to rnbryontc lUg. In p. lunolaur
furtblr trrPPott for thle tbrory eln bc found tn the barle ttnretun of
thc cutlclo, tGcu, for lnrtenco, ln tbr uarcgmcntod ebdonca rnd the

PrGsGncc of plumora psoeclrG. on tbr ftrtt rnd :ocond antonnro rnd on

thc tclao! 'tll probebly ftrncttourl netrtory proccrror ln frco llfe.
Tbcre ehurctcre la. protcnt ln thc lrrt plrnhtonlc Neupllur rta3e of
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tho Pcnecldca (Gurncy l9{Z}. Irf, thc Pcnacldce thc lart Neupllut rtagc
(Meanaupllur) lr followcd by thrco protogeal etagea. Thorc aaf
thought to pcrclgt ar nuch-modlflcd but frco-ltvtng Z,oea lrvac ln
thc Garldce (Gurnty 1926, l94?l. Ag thc cmbryonlc Zocx- of botb

F. novac?gle+dlrc and P* lumpl,nua hrr a wcll-formcd cutlclc of lta
own, end ae tblr rtego le probably cqulvalcnt to e Protoft, &c prc-
rocal cutlclc Prcacnt at thte tlnrc cannot reprclcnt thc lamc etagc

ln dcvclopmcnt. Thl; furthcr ruplrorts tho vlow.bat thc prc-socal
cutlclc rGPrGlentg thc prcccdlng Mcteneupllur rtagc. Howovcr lt
rvllf bc ncccttary to dctcrmlnc thc tlms at uibtcb thc prc-socal
cutlcle flrct aPpctrg ln the cmbryology of many morc doeolrcd rpcclcr
bcfors ltr ontogcnctlc porltlon bccomcr elcrr.

sollaud (1923) found that tt @ (talacmonldac),
wbcro larvac hltch ln thc adult form, thc socel ctrgc ln tJrc cgg le
msrkcd by tbc fernrtlon of thc prc -roGal cuttcle uihtch raoulda tJrc

msxllUpode but not the pcralopode. Thla lr rko the carc ln Dccapoda
wtth non-tbbrcvl,etcd dcvolopmcatr rr ln theac rpcclca thc pcrcloSrcdc

aae not formcd rt tjbc Prc-goe8l rtlgc. In Pllumnur qgnacaclandlsc
and P. hrulplnug- tbe prc-locll cutlcle eunounds both thc mrxllllpcda
rnd tbe pcrclopode, but thtg mry egaln be attrlbutcd to anrchronlrm
whlch rreultr tn tbc ptritopod budr flmt al4rorrlng tn th,r Mcteneupllua
rtagc ufrcn thc prc-tooal cutlelc lr bclng foracd, Thc cutlelo s.Irpcert
to grow udth thc pcrclopode, rnd murt tborcforc bc ol6cr contlnuoucly
formcd or rhow I conrldcreblc dcarcc of slmtlclty.

Stqn{4s?nce gf tbc Prc-rqcel Gutlcle ln Brrchnrrrn Pbvloqenv

Tbc prG'toel cudclc rurroundlag thc cnbryonlc zoea ot
Pllumaur novrrrdssdlt! trc}r plumorc rcrthactcr and procG. sGr

conrldorrd to bc cbereetarlrtlc of bnchytrrou prG-Zsca lrrvre
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(frrborrr lgZS; Gurncy l94Zl. Thll nry br la ron. wry rrlrtcd to
rbbrcvtrt.d devclopmrntl hrt lt lr not nlcorrerlly ro, Ir pr.-locrl
proeGrrof rrc unll dovdop.d ln B. lu+gnlnrrr.

Irrrnr hltcbGd from t.hc cagr of Now Zcebnd crnbr ebow thst
tbc 1nc-loral cutlclc may qult comnonly leck tbom plnnror. procrrf.r.
Tbll lr tbc selG ln tcn rpcclcr la tbc ranlly Hymrnotonldrr
(oxyrhyncbr) rnd ln thr followlnj brrcbyrbynchour crrbrr E$gglE!.
rotsndlfroar Mllne Edunrd"3 ( ?Xeatttdac)l -
rplandltl rllbol (Ptnnothortdm]l HoFlrflppur crrnrlrhlr (Mfbr
Edunrdt), H.-rdwrrdrl ( Hitgendorf), Hdlct cRrnf,bn. 9lg!g.
rr?ptur lrvrq#, Mllnc Edwaldr, I"eotorreprur vr4rrrhrr (feUrtclnrl.

EFprl mrrta,ur, Rrtbbun (Grageldrcll H?qlele* htrtlsrt (hequlnotl
(oeypodtdar), Thlr llrt doer not lncludr forclln lra.r:r rnd tlrclot
qrltht! tham two euptr{emlllcr, butr 6rrr rlrrts I hrvr fonnd no

rcfusnco to I pte -Zorn larva porrrrlng e fully drvdopcd prr-rofll
cutleh wl6 fluaorc ruttrctrr la aay rprclcr bdoa$ng to ttc trntlhr
Hynmoromldro, Croncplrcldrr, Plnnobuldar, Ocypodldm, Grrptldrr.
end thc tcrottrlel frmlly Gccerelaldre.

Hcnco ln tbr Brrehyunr tullprcrrlon of ttr Drr.lool eutlclc
oPP.alr to brvr trhcn plrcr la thor frnlllar qfilcb brvo rvolvcd mor.
rrcrntly (rll GlrosrDm 1960, p. {?} orpcclally la tbt Gonrplrcldms
Ocypodldm, Greprtdlr, ud tLr blghly rpeclrllrrd trnlly Planotbrrldrr.
In r rrccnt phflogror$c rrlrqlenrnr of tbr Bnchynra (trdu lg!?)
thc frnlly Xanthldrc lr pbcod lnnrdletdy bdolr Goarplrcldrr. If
ttb bpllcr elcer rrlrtloarblp, lt tr no0 ru4lrblnj to |tnd thr prr.
aorrl erdcb rrdrced la tbtorcrlnr.rffindlfronr ud ln EllpfEggl
ErvrrHlrndlrr. rnd thlr rrduedot rrry rlro ocsrBr la cilbll rprelelb.d
rra$ld crtbt.

t Rrlnrtrtrd b tLr Atdocyclldm by Belrr ( lgI?l but rrtrln d ta thrxrattldm by Bmnrtt (196{1. gcr dro tfrer (ln prrrr, r}.
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Irerval ovldcnce docs aot rupport ttc lneluglon of the famlly

Hymcnoeomldac ln ttrc O:cyrhynchar 8c hymcnosomld lernas laEh

cerepacc rplnce and posscer othcr chrractcrg ulhlch ghow ltttls
rclatlonshlp witJr thorc of the famlllca fdatfdac and Partbenopldae

(Alkewa 1929i Guracy 194e, p. 2821. Zoeg lerval chsracters auggcet

a clotc rclattonahlp betwccn tbe HymsnoeomldBc and thc Plnnothcrldac

(Gurncy 1942l_ and bctwccn thc Ptnnothcrldac and, tbc Leucoelldac

(Lcbour lg28; Gurncy l9{e). Howovcr thc femlly Lsucorltdac

(Epgtl") be" a Mcgalopa lgrva (Lcbour IgZg) hrt thla atagc lg abscnt

ln thc Hymonorornldac and Ptnnothcrldac. Thla, togcthcr wlth tbo

prGacncc of etrongly dcvclopcd prG-loGal cudculer Proccttct euggceta

that EbaUa may be morc prlmltlve tLan tr lmpllcd by tbc glmllarlty

of Z,ocla larval characterg. Roductlon of gocal earalncc eplncl arnong

thc Laucorlldac may, thcrcforc, havc dcvalopcd lndcprndcntly aB an

ccologlcal factor and rnay not bc cvldcncc of phylogonotlc rclatlonehlp

wttb ctther tbc Hymcnoaomldao oa thc Plnnotlrcrldao.

EmbEyonlc Zoca Stalc

In tlrc cmbryonlc dcvclopmcnt of Pllumnur nonczclandiec

anachronhm docg not complctcly maah tbe rcqucncc of cvontr normally

forrnd ln dceepod ontogcny. It lr thcrcforc polslblc to rccognlrc fotrr

pnalcr rpproxlmrtcly cqulvelcnt to thc utual four Z,ocn larvel rtagrr

ln thc lUc-hletory of xantbtd tsreebyrra (ecc ptgo 8 ). Howcvcr, tt
srl not porrtbtc to dlgtlryutrh courpareblc cnbryonlc gocal phucr

lrl, the drvolopmont of P. lumnlnug beeauao of rdvancrd enachronllm.

For rrramplo, charactGr! .ucb u rogmcntatlon of tlrc pcdtrncle of

th,o flrrt eatcnneG, thc elrycarancc of gtll hrdr and of plropod budr,

the tcprretlon of thc rlxth ebdomfnel f GgGE.nt rnd tihr tclron, end

thc eppcaranco of chromatophorGl occur almort rlnultanoougly. Thc

rclatlvrly dlffcrcnt dcgrec of anachronlgm cbsreetorlelnl thc rmbryonlc

dcvrlopmcnt of thcac trro rpcclcr lr of unccrtaln rlgnUtcancc.
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octae on the exopods of tlre flrat and rccond mexl,lllpodr and a wldcly

forked tclgon bearlng long plrrmorc retac. A.lso o glngte aocal rtagc

occurs aftcr hstchlng, but tble ls ghsrt-llved and lt doee not ewl,m.

Thc abgcnce of such fcaturcg ln the ontogeny of P. novaczelpndla.c

and the much abortcr lncubatlon pcrlod oborrved ln thlr rpcclce

auggcote that ln P. lrrrnplnug rbbrevtatcd dcvclopment la probably

rnore reccatly lvoh'cd.

Doreal, latrral, end roetral careXpee rpinrs lte charectcrlrtlc

of ell hnowa xanthld Zoet l,arrnc otihrr than tlroec of thc gGnur Hctcro-

Inpop3 (ecr Wear, ln prGr! &r ln praat b) and smell laterel poptllac

ocsur on the sccond abdomtnsl tcgnrGnt of ell known brachyrran Zocae

(Lebour tgeE). Thcrc charactorl arc abrent ln the cmbryonlc Zoct
of P. norraclg,landlac and of E. lumtrlnug. Garalnce rpincs ufrtcb arc

conaldarcd to bc of aoslstancc ln llotatton aid orlcatatlon (Lcbour f928i

Foxon 193{) and netatory eetac wtrlch e{fcct thoraclc propulalon &re

togctber rcduced in abbrevlatcd dcvclopnrent nfrcre cuch rtruchrrca

arc of no urc. latcral prohrbcranccr on t:hc abdomcn appGar to beve

no function and thelr abconec ll thcrcforc Erorc dlfflcult to cxplaln.

Hrtchlng

lhulng cmbryonlc dcvololnrrut the ogge of P. qpvrcselrndles

lncroaaa ln algc from 1.50 nm rc l.{5 mm rrfrcn frorhly leld to l.?5 mn
x 1.65 nrm ohortly bcforc hatchlngr whllc thorc of @lncrcerc
fron l.l0 mm x I.15 r'.m to 1.50 nrn x 1.40 Ertrl. Thle rlrc lncrcara

le appcrontly caulrd by e rlow uptekc of wrtcr from lhc cnvlronnont.

Thll psocstr saf domourtreted by Devfe (1965) urlng thc oggr of

Crlllnsctcr-rspldur RrtJrbua (Portuntd"o). Drvlr conrldrrrd th't ln
t.hb rpocica e pcrlod of rrvrlllng of the oggr durl,ry cnbryonle dsvclop-

mcnt lr followcd by ormotlc rwclllng of tho lnaGs ogg menbrlno rt thr
rtrrt of betchlng. Tbc swolllng lnnc Ggg mrnbranc Scn nrlrhuce

&e ehorlon by prctturc frsm wft:hfn end thr lrnra Plryt ao prt.

l
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Tbc lnnor merabrlnG lr subEcgucntly rupturcd by mechrnleal ectlon

of thc larval abdomcn and telaon. Thle aGqucncc h followed by both

Pllumnua novaerclgr$lae and P. lEloplnug, but ln theac tulo rpcclca

thc ncchanlrm of ccloalon appGers to dlffer from thrt dcgcrlbed for
Gelllncgtcs. Thc cmbryo and the lnncr cgg menrbranc of Pllumnur

novasz.cqndtqg and P. luEgrrinus arc cloeely appllcd to cach other at
tbe tirne of hatchlng, and t.hc amount of fluld apparcnt bcncatih thc

lnner cgg mombranc at thir tlmc ls lnstrfflclcnt to auggcat thrt
lntcrnal prrrrurc la built up by osmotlc rwclllng of thc lnncr membrane

and not of thc cmbrJno. Ae the volumc of thc cmbryoatc Zoea

lmmcdlatcly bcforc hatchlng ls grcatcr than that of the orlgtnat yolh,

maaf ln frcshly lald clgr of Pllrrmnur no]'a,czclanrltrac and P. lurnolnut
It lg morG probablc thrt abaorptlon of water by thc larva durtng

cmbryonlc devclolmcnt lr rcrponalble for the lncrceee ln tntcrnrl
cgg preEturc. Thc Proecse by whlch thc chorlon ls brohcn and

rloughcd off eppcara to be rlmllar to that observcd ln Fl_o'manre

amcrlcanug Mllne Edryarda (Artacura) by Davi3 (1964).

ln Pllgmnur novaescl,andlac larvae hatch from tbe egge at a

Mcgeloln atagc. It wat obrcrvcd that the prc-goeal eutlcle gttll
gurrounded thr Gmpty zoeal rlln, and aftcr hetchtng ttce G wGrG

found togetbcr elttrr lngldc thc lnncr egg mcm,brarro or ncarby.

Hcncc both tlrc ptc-rocal and aocal cudclcs arG shrd togcthcr, clthcr
ln tlc proccsg of hstchlDg from tbc lnncr Ggt mcmbrtnG or lmmodtetdy
aftcrwaads, and thcrs le apporcntly no poat-hatchlng ecdysle from
thc prc-zocd cutlclc aE occurs normally ln thc Brecbyrra.

The Gggl of P. lnuolnpr hatch a3 ln advanccd and rauch-

modlfhd Zoca [rne, eud almultaacour ehcddlng of both thc prc-goc8l
rnd rocal cutlclcf occutr elro ln thll apcclct. HowGvGr thc moult
docr not tahr plrcc undl ebout 30 mtnutrr aftcr betchlng. Thc

proc.re of moultlng lnvolvcd tcarlng of both ncmbrancr below thc
poctcrlor mtrgln of tto earrpcce by vlolcnt morremrnt of thc lrrvel
ebdo,men, followrd by wlbdrewel of tho ccphalotlrorex and abdomca

of ttr Mcgalopr tn tbo mrnner normel for Brrchlnrre.
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Thr dcgrcr of eerlatancc to hetchlng providcd by pcrlodlc

flapptng of thc matcraal abdomcn te uncortlin. Durtng thc pcrlod

of batchlng tGvcral eggc rcmovGd from femeloe of both P.. novac-

z_clandlac and P. lumplnus batchcd qultc luecGtrfully wlthout aucb

ald. Tbercforc flapptng of tho abdomon mry tahc plrcc only to

rGmovc cnpty Ggg Grscc and gtalha ettachlng theac to tbc ploopod

brlrg of the fcmalc.

In Pllumnuq lurrnlnpr, Mogalopa lanrec obtalncd by moult from

the ghort-llvcd Zoce, rtagc arG frco-ewlmrrrlng. Aftcr hatchlngr thc

MegaloFa larvac of F-. aovau.UndU. arG rctalned bcncath the plcon

of thc fcme.lc creb ar ln P. vortlhn.(acc Halc l93t). Mcgatopr

larvac of P,. vgr$trl: postcrr pleopoda, btrt natatory cetac arc abacat

and tbey arG thcrcforc uuble to fsilrn. Natatory gctac ofuailar to

thoee on thc mcgalopal pl.opodg of P._nonaozcbndlrq and E. lwqplnua

arc dcvcloped ln thr flret Juvcnlh c rab rtagc whlch lr aleo rctelned

bcncatih thc parcntal abdomcn. As thlr Jwcnllc erab otagr of

P. vcgd,hrr posrcrecr funetlonrl netatory plcopodr, lt mey be morc

corrGctly termed a rccord Mogalopr rtag"4 t follow tho tcrmtnology

of Lcbour (1928). HaLt (1931) ruggortcd thet thcac netrtory plcopodc

eould bc urcd for rwlmnlng ruray from prrcntel protoctlon rhortly
bcforc ccdyrlr to thc flrrt tuvrnllc crab rtagc (Hale tr eGcond Juvcnllc
creb gtadlura) wbtcb laehr nrtrtory ploopode. Howcvcr durlng tbc

srcond Mrgdopa rtagc, tbe young mry occarlonatry rwln away from
tbc lnrcnt ar obrcnrcd ln P. novlrrclandlerr othrrwtro tbclr natatory

plcogodr lrc not ured er f uggGrtad for thc brood young of P. vordtug
(ttalc lgll), , rnd Gryotogromle octfdcatete

-
'Two Megelopa ftat.! oecur only rercly end ar. known tn @ff!aq.
blmaculatr Mlcrr, Plaprlr dlntlpcr (dr Haen) (e&awa l9t?), and ln

(rabrtctur) (Hyman L9211, Frorn ny own
obacvatlong tbero lrc elro tup Mcgalopa rtagcr ln Plaq$tlr chebruc
(Llnnaeue) frorr Ncw Zealand.
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(nefo) f 925) wfthort thc rul4lort of aqtnrlrrm obrcrvatlonr.
Plcopodl of tbr McgelopE lerrn of both P. noneczolrndlac and

P. ltrmelgug bcar dtrtel hoohlcte on thc cndopodr (tcc Flgr 54, 56,

l3l, l3Z). Thceo hrvo alre boon obccrvcd ln thc flrgt Juvontlc crab

atage (accond Mogtlopa) of P. vcr$hrg (rcc Helc 193f , p. 324, flg.aA)
and ln thc brood young of both Pctalo?acra lglcralla and 9r'vetodrongla
octodcntata (aco Hrlc f 9e5). Hele conrldcrod that t'bcco booklcte erc

urcd to llnk oach eogmcntal p*lr of plcopodr to cngurG a tynchronouE

be*t. Howcvar thc endopodr from u,htch tbc hooklctr arlrG arc
grcttly rsduccd, rnd lt lr dtrflcult to gcc how thll emall and unrtable

Itnlagc betwcon tihc loft and rlght plcopodg lr cffcctlvc. Thc plcopode

of many othcr brechyrrren McgeloF larvac bcat togethor wlthout thc eld
of rueh hoohlcto rnd lt k 6creforo dlfflcult to auggcat a roallrtlc
functlon for tlhorc rtructurcl.

Thc dcgrcc of dcvclopmcat of tbo gtlle ln Pllumnug nonsclc_-

lapdtee and P* lunplnur provldGa aa addltloral apoclflc dlctlnctlon.
Thc Megalopr lervac of botb rpcclce portGsr thc lernG gfff formule,
but ln P. lusr,plnur thc podobrrnc,b and cpl,pod of tbc rccond maxllllpcd,
end thc podobrench and portcrlor artbrobrrnch of thc tblrd'nultltpcd
itG grcctly rcducod ln a[e. Thlr rcductlon lr cvldcnt ln edult crabr
of thle epcclcr. In P. nonecl${pdlao, howcvcr, no rueh rcductlon lr
apparcnt ln oltter thc Mcgrlope larvac or thc edultr.

Juvcnlle Greb Sturr
Tbc flrrt flvc Juvcnllc crab etagcr of P{trmnus nonaolclanslrc

rcaled ln tbc lrboretory arc dsrcrlbcd bsrr, lnrt P_. .l-umplgur wer not

rcared bryond thr Mcgelopr rtego. Hah (193I) .cparated and

dcecrlbod thc fbrt .GVGB Juvcallc creb rtr3or of &_E!$!g!. obtalnod

from rhoro collcct{ont rnd eoruncntod en rubrogucnt rtrgu. Thrrc

tuvcnllc crrb rtrdlr wuc rcprratcd on tbc bulr of blomctrlc grouplng,

ead wcr. no,t vorlflod by laboretory 8.arlng.
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In P. novsGsclendlac atropby of larnal plcopods etarte ln thc

flrct Juvcntlc crrb rtagc ar ln Macropodla lontlroatrlr (faUrteiua)

(t cbour l9Zl, p. 808), @ Pcnnant (Wllilamson 1903,

p. 160), and ln Pachvqrapgug 4armoratrrg (fabrtctua) (Xyman 19?4,

p. 5). Thc lrrval plcopodt of Plh$nnua novagjzclandlac contlnuo to

atrophy through to thc thtrd Juvcnllc crab rtago aa rccordcd ln Uca

purllator by Hymaa (t9ZZr p. 456). Thosc plcopods arG rmallcet rt
thts draa, but do not dlaappaar cotrrpletcly. Aftor thc thlrd Juvcnllc
crab atagc thc plcopodl bcgln to grow ar prlmordlal adult (fcmalc)

plcopodr, and contlnue to dcvclop lnto thc adult form. Complctc lose

of larval plcopodg durlng port-larval dcvelopmcnt hag bccn racordcd

onty ln Uca (= Gotaetqud pulnax by Hyman (1920) and ln the rccond

Juventlc crab atagc of Pllrrmnur vcrtlhre dcscrlbcd by Halc (1931).

Furthcr grourth changea lnvolvlng loer and dcvcloprncnt of

cafaPacerpinGEoccurlngucc33rlvcJuvcnllacrabetageeofE!w
trollaelclandlre. Tbs lnncr poatorbttsl c,erapaec rplnc prGtcnt ln tbc

Megalopa and ftrut two Juvcnllc crab rtager (Ftgr 43, 58, 59) epparcntly

dcgcncratce to onc or tup amell granulatlonc or eplnclctc by thc thlrd
ctege. Thc largcr ecntrd splne arlelng from thc portcrlor bordcr of

thc orblt tn thc flrrt and accond Juvcnllc erab rtagec pcreleta a! an

extra -orbltal or latcrel poetorbttel eplnc ln lstcr rtagce, Tho outcr
portorbttal aplno of t|rc Mcgdopa lerya and flrrt two Juvcntlc creb

rtegcr lr rctalncd ar thc antcrlor latcral caraFacG eplnc of rubrcqucnt

Juvcnllc rtrgcr and of thc edult. Two furthcr adult latcral crralraec

rplnce flrrt rppcsr ar rvclltrye ln tho rccondJuvcntlc crab atrge, end

dovolop lrter. In thc ftfth Juvcnllo rtegc thc lntcrorbltrl rlncc le
rtlll about onG-brlf of tte crrrFcc wtdth, whllc ln thc adrrlt lt te about

two-flfthr tb.c crrrlDacc wldth.

Thc frtc of thc lergc cxtre-orbltal or poetorbttal Geraprcc rplno

ln thc Mcgalopr of P. lumo.lnua (rec Flg. t24) la unknown,, altbough lt
porrlbly pcrelrtr ar onr of tbc letcral carapaec rplacr of tbc edult creb.
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Thc flrrt to flftb tuvcallc crrb rtagcr of P, var4ttu rrrey alro ehow

lorr and ;ubrcgurnt dcvclopmot of carapaec rp,lncr elmller to rhat

dorcrlbcd for P. .nonauclgndlrc. Thc pordbtllty of ruch a fGqucnco

ca.n bc acan la Halcte (lg3l) carapacG dlrgremr, but thc au6or bsr not

ruggcrtcd thlt thla may ocsur.
Thcrc ls e tatihcr mor. gradrnl lncrcesc ln earaprce wtdth tn

tuccsaglvr tuvcnlh erab rtrgcr of P..novraopclendiac tbrn oceurr ln
P. vosH,tur (eco Tablc l).

TABLE t - Mean c,arapace wldth ln Juvcnllc crab rtrgcr of
P. rrbvacselandlac and P. vosdhu

P. no'raotclandlao P. var$hrr

C rab rtrgc

Megelope

I
z

3

{
5

(u to (6)

Mccn cerepocc
wtdth

l. 88 rilrm

1.93 msr

2.25 mrn

9.50 m&,

e.60 mE
3.00 mn

Crab atago

Znd Mogalopa (l)
I (z)

2 (3)

3 (4)

4 (5)

5 (6)

Moan carapacc
wtdth

l. 55 rn&,

l. 80 rnrm

2.35 ram

2.85 nm
3.45 urn
4.80 mrrr

c Juvcnllc crab ctegce or ldantiflad toy Hrto (193f).

Thorc lcr howcvor, a poallbiltty th^at oas or norc rtegrr of
P. voc$hrs nny hrvc bera ovcrlooLcd, ea Helctr (t931) m.afurcmcntl
and etegcr 3rG bs,rcd on blsnetric gronplngr frm flcld collcctlonr.
For onuplo, tboru mty bo en addltlonrl rtegc brtweln Helctr flrrt
end rccosd fuvcnllr crab rtagorr 8f plcopodr erc prcrcil ar gultc

lrrgc ttruchucr ln tho flnt rtagc, but lrG ontlrdy rbrcat ln ttc
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rccond rtegr. It tr unlll,ely tbet ruch cmplctr atrolrhy rhmld oceur

ln ouly onc noult.
It lr elro porrlbh thrt polt-lerval dcvdopmrrrt ln P. ,novaprctraail+t

Ety brvc bc.a rcterdod by lrboratory condltlonr, end 3rourtb mry ln
fast bc morr rapld ln thc ft ld. P._novrcldrnflre rcgulnd abqrt 13

monthr to prtr through flvo tuvrdlc cnb rtr3cr, hrt llelo found nlnr
atagre of P., vctdhrr about flvc meolb; fron 6r dnc of betchla3 under

nrhuel condltloan. On tto o6cr hrnd, ronG of ltrahrr letcl Juvcnlh
creb rtagu may b.evc bcoa tbr prodrrct of thc prrvfour brr'il.g BoaroD.

fble uould aeconnt for tbr aplrrGatly morc rapld 3rouilh ln
P. yc!6frll,.

Evolu$on of At$rcrdrtad DrydosF-q+t ln ttc Goupr Pllrrnnur

Ptlgmnur luqetau,r apt)errr to be tbc loast rvolvcd of tho thrro
rpaclco of Pllrrn+ue ln tbr AurtralaslBn rcglon rbowlng rbbrcvlatcd
drvclolm.nt. Eggr ( l. 5 0 na r l. 40 nm urhcn ready to hstcb) ere

lneubetcd orrcr a pcrlod of at lcert four monttr rnd hrtch er edvanccd,

non-llatrtory Zocac. Thry rbow fulf dcvclotrmtnt of ttr unnl brachyrrrsn
pt.-to.al euttsulrr proccrtcs (L.bour f9Z8) rnd porfcrt four
rudlmcntary rcter o lhr rxopodr of rrch of &t flrrt r,nd rreond

mexUUpcdc. Tbr tclroa lr wldrly forhrd gnd btarr lnrtcllor plrrnor.
lGtlc. Thb etegr lo vcry rhort rnd tbr Zore lrrva gtchly moultr b
a frl.-rwlmnln; Mcgalo'pr xrbf€h lcavcr tte lrrent crlb.

P. vrrtl,hu Nulgrrtr a mcond rtrgc ln tblr rrrhr. The fgtrr-Ilrr-I

n.arutr 1.50 mn tn dtrnrtu aGlr tbr tilnr of brtehtry, bn$ tLt
lncubrdon pcr{od b not hlorra. Thc pr.-roral entlch lr ;rratly
rcducrd ln rpbryonlc drvololmrnt, atd lrob lea; fotLtrrd
arrt&arttt on tho Srrt Bnd rrcond utcnaro rnd o tbr tdrut. Tho

t"rr" from Hah', (t9ll) colhcdos Llndly provtdcd by Dr J.C. Yrldwya.
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cmbtyonlc Zoca lrcha retae on tihc maxtlltpedr, wblle the tsleon lg
not wldcly fortccd and bcarr only rudfmcntary poeterlor lctaG. Thc

Gggs brtch ar Mcgrlopa lernaa wlbout natatory plcopoda (Halc l93l).
Thlg flret rtagc Mcgelopa lr rctalncd bcncath tho fcmalc plcon

whorc lt m<rulta to a tGcond rtagc Mcgalopa wtth natatory pleopode

(Halcrs firgt Juvcntlc creb rtagc). Thlg rccond rtage Megalopa tg

aleo aaloclatsd wtth the parcnt crab.
Tbe thlrd and mort advanccd rtags ln tbls cvolutlonary rcquGncc

ls gho\rn by P. rrovaegclandlsc. Thc cggs ero tbc lergort (1. ?5 tnrn, x
l. 65 mrn) and arc lncubated orrrr a probablc pcriod of onl)r tvrc

monthr. The prG-zocal cutlclc lr reduccd to e dcgrcc elmiler to
that of P. vcgtlhrs . Egga hatch ar McaeloF larvac wtb natatory
plcopods. Thcro ls only one Megalopa larval ctagc, and thla is
rctalncd bsnoath thc plcon of thc fcmalo crab.

TCOLOGTC'AL SIGNIFTGANCE OF ABBREVIATED DEVELOPMENT IN
ITARIND BRACHYURA

Thg ccology of P-. noyactclendllr- F. luqtdnur, end P. vcgtltp,s

can bc corrcletcd qrlth thclr rcppcctlvc larrnl ltfo-hlrtorlee. Adult
femalcr of P. novacgolandlrlr carrylng JuvcnllG progGny bcncath tlro
pleon havc bccn obacrvcd on Talrptrna Roaf by Profcaror J. E. Morton
(pt.. conm. ). ln thtr rpoclce tbe Mcgelope lerve lr the only
potcatlally frcc-twirnnlng rtagc ln thc lUr-hlrtory, brrt la ratalned
by t.ho -fcmalc crab. Subrcqucnt Juvonllc erab rtagoe lach nrtatory
plcopode and crnnot twlm. Thlc would hocp thc frwcnllc crabg ln thc
vlclntty of thr parcat, and urplaln grGgerlourncrr notod ln thls opcclca
by BcnaGtt (196{, p. ?l}.

In P. lumplnug thc Mcaalope l,errno rvlsr actlvcly and are not
retelnsd by thc fcrnalc. Dlepcrrat la not thorrforc rcgtrlctcd re tn
P' nov$rplandlrc , and thr rdultr aro rolltary (Bcanc$ 1964, p.?3).
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Lergc numbera of Juvcnlle crabs wcre obtalncd from bryozoan detrlttre
from fivc or rlx fathorae ln Kau Bayr lfeLllngton Herbour (l2llf /19641,

but no adultr rrtcrc prcrcnt. Actlvo dlopcrsel of Mcgalopt larvac may

cxplaln the prc!cncG of thccc Juvcnlle crab atagce ln deopcr watcr.
Juvcnllc ereb atagca of F. vcrdhrs wcrc collected ln large numbcrg

closc to edult crrbr (Hrlc f93l), and lt rrould cppcar that thte Australlan
epcclce algo le grcgarloug. Thc only potentially natetory etage lg thc
gccond Megalopa, and tJrb lr rctalncd by thc fcmelc. Hcnce dlcpcrral
ls roatrlctod aa ln P. novaclela+4lr?.

The above tlrrcc rpcclce of tbe genus PllgpEnur end all othcr
Brachyrra known to havc abbrcvletcd development, have the followlng
fcahrres ln common3

l. At[ occur ln the Southcrn Hcmlaphcre, clttcr ln Australta or
Ncw Zcrland. (Homolrerrle plenr (A. Mtlnc Eduarde) from
Southern Chtle lg trnown to havc non-tbbrcvlated dcvelopment

(cuteta 1960), othcrwlae ltttte lr hnown of tbc llfc-hlgtorleg of

South Afrlcan or SoutJr Amerlcan Brechyrt"6).
2. Thcy arc all ahallow water apeclcr and uaually found on rccfr,

or wevs -waehed roch platforrrra.

3. They arc all rcclulc.

-
oPllumnoldca porlehrc (Pocpplg) her gnrtl cggr 0.33 mm tn dhmctcr
t dly provldcd by Dr A. Garvecbo, Antofegaate)
rnd thla la probably a eccond GhlLlea xenthld creb wtth non-lbbrcvlatcd
dcvclopmcnt. Slmttrrrly, thc rmall rlzo of cggr rocordcd from
Gaudlcbau@ (Uffne Eduerdr!, Perrxsnthug berblscr

--

(pocpptt)' end P$rtvx+ntlrur_orblsnll (Utlnc Edrnrda and Lucealfrom
Gentral Chtlc by AntGlIn8, Fegcttt, and Lopea (tg65) doca not ru3gcet
t.btt dcvelotrrmcnt fu abbrcvletcd tn thcrc tpeclcc.
Bato (1868) rccordcd ebbrcvtatcd dcvelopncnt ln Uca cunnlnshsql from
Rlo dc Janelro, but Dr R. O. Cunnlnghrmfr aceotrnt ruggcrtr thet t;hlr
rpeclcr la a etrlctly frcrhwatcr form (nrtc 1868, p. +45r.
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Among thc Braehyura, tlre threc featurcs llated abovc arc ghrrcd

by maay apecles havlng non-abbrsvlatcd dcvclopmcnt, ht tlbe aecond end

thlrd chrractcro may bave aomG elgnlftcaucc. I[avG-washed resfs and

ehallow water roch platforme wlth deop orcvlces occur only ln bolatcd
atGas of our coastllne. Under thcge condltlone abbrevlated dcvelopment,

and retcatlon of larvac by thc fomrla would be an addltlonel rafegrnrd
agatnat dlapereal by ttdat curtcntl, and mlght arrkt ln rctatnlng tbc

Itoch dthfn a rcrtrlctcd locallty or ccologlcal nlche. Flnally lt
rceultg ln the grcgatlouaneas Ecen ln Ptlumnu.a novagug.landtag and

Pi vcg$hrse Irarvat polychrcteal echlnodermer end prcturrnbly aleo

prorobranchs, may prolong thclr pclaglc life for days or weckc rrntll ttrcy

flnd a gultablc gubstratum (Thoreon 1950r p. 36) but tt ls doubtful tf larval
Brachyura ar€ able to do thls.

Thorson (1950) polntcd out that mort anlmal populatlonr on the aoa

floor malntaln thelr compoettlon svGr long perlodr of tlmc, but thc

tndlvldual epcclcs eoncerned mry havc cltber ebbrcvtstGd dovclopment

or varylng pcrlods as plrn&tonlc larvac. Conecguently htgh plauktontc

larval mqrtaltty tr cornpcnsatcd for by rcletlvely targer numbcrs of Gggr,

but rpaclog wlth abbrcvlatcd &rdop mcnt muet havc a much lowcr rnortallty
to mrlnteln thclr optlmum numbcrr ln e courmunlty.

In merlnc bottom lnvcrtcbratsr pclaglc dcvclopmcnt occurs ln
abotrt ?Ofr of all rpcelct ead rcrchog maxlmum dcvclopmcnt anong tbc

rhcU feunr of werrrrcr rntcrr, but le ncerly or totally euepondcd ln
thr dcsp lGa end ln arctle and entarctlc rcalou (Thor.on 1950, p.36).

Thc drcrpod Gnrrtaccs follow a slmllrr trnttrrn, but abbrrrlatcd larvel
llfc le norc eonnonly forrnd rmonl epcelct fron lend or froabwetcr,
anC to a conrldcrably lcsr dcgrcc rmonl thosc of the srctle and antarctlc
rcalour ead of tbc dcop ece (GurnGy f9{Zr pp. 5{-64). Howcvorl all
Braehyua wltb rbbrcvleted dcvclopmcnt (lnelndtng t.hc frctbuatcr
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Potamontdae) mey havo ln common a nosd to mtnfuniec dlaperaal,

eud tb,lg could be achleved by parttal or complete ebbrevloHon of

thc planktonlc pbaae. tt would appear, thereforc, that abbrevlatcd

devclopmorrt, ln Brachyrrra mly bs an edaptatlon to a hsbttrt

requlre*"ot?, ud sc auclr it would he.vc ltttlc phylogcnctlc

eigulflcaDcGr ThesG remBrks may alao apply to tle maJorlty of

Dcealrcda wtth abbrcvlatcd dovelopmcnt, but tbc exarnplcc cltcd by

Gurncy (194e) helude a number of phylogenotlcally unrelateO epeclcr

from varylng habitate, ln whlch tJrc lcngtJr of larval llfc lg rcduced

wlthout epparcnt rcason.

-'Korschelt (t9*1, p. 841) atetcd +h+t t'B€gondcrc Lebcnrurnadfndc
glnd eg euch bol andGrcn Brachy-urcn, wolche clac mehr odcr wcalgcr
wcltgehcndc blr bclrrahe dlrchtc Eatudcklrng veranlgsrGn, I' but offored
no eubstaadattng evldcnco or d,lscugllon.
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LIFE.HISTORY STUDIES ON NEW ZEALAND BRACHYURA.

2. Family Xanthidae. Larvae of. Heterozius rotundifrozs A, Milne
Edwards, 1867, Ozius truncatus H. Milne Edwards, 1834 and Heteropanope

(P ilunnopeas ) serratifrons (Kinahan, 1856)

by

Robert G. Wear

SU MMARY

A brlcf eccortnt lr glvcn of tbe ryrtcnrtlct rDd, dlatrltnrtlon

of A. MllnrEdunrdr, @H.
Mtlnc Edwardc, and of Hstcropanopc (Plhrmnopcur) gcrretUrong

(XtnaUen). Kcyr lrc glvcn for thc r.puatlon of Zoez lerne of Ncw

Zsalsnd xanthld Brachpue end to thc Mcgllopr lrnrac of L{ctcrozlug

rotuadlfrona and Olllrt truucahrs.

Notcs'lrG glvcn on thc lGftonsl brscdlng cyclc of lloterollur
rgtrrqdlfrona, end tbc prc-Zoel larvr, trro Zoct lervd rtagcr, and

Mrgdopa larvr roarrd tn t.he lrboretory rro hcro dorcrlbcd. Lenral

chrrectrrr of H. rohrndlfronr uG spcclrllgcd aad do not ruPPort lta

rccontly rugt.rtcd clerrlflcatlon ln thc frgrfly Atelccyelldrc. Tbc

lervrr rhow no rdrtlonrhtpr qrlth ttom of tbc CrncrldrG or of thc

Coryttldrc, lnd effllrttlor wltf, dorcrlbod larrno of tbc Xrntlrldrc sr

GvGn tbc Brachyrbynchr rto €blsurc. Irrvrl dovdopmont lr
lncenplctcly abbrwtrtcd pof ttbly to rcdncr dlrponal la rcr1rc'url

to rcrtrlcted lntcrddrl bbltrt rcgulrrnontr of tbr edult crtbl.

Thc pta-?6re lrrrn, four Zocn lerrnl tb3cr, rnd tLa Mcarloln

lrrvr of gdue truncrhrr rcuod ln tbr lrboratory lrr dclcrlb;d. A hcy
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to tbo Zoco lewd rtagor lr glvcn. Llrvac of thts rpccloe

arG dlstlnct bo& at tbc

almller to tboro known

gcncrle and epcclflc lcvclr, but arc gcncrally

of :ontbld creba. It lr dtfftcult to rcletc

tibc gcnue Ollur to otbcr xent:hld gcnur oa thc baab of larval

cbaraetcrs doan.

Tbc psc-Zocr lrrve and rtagc onc Zoat lervie of Httcronrnoog
(Plltrnnopcur) rcrretlfron,e arc dcrcrlbcd. Thcrc aas probebly four

Zoce larval ;tegct tn thc dcvolopcront of thlr rpoclct . ?4oca lalnet,

charactcra .uggGtt thlt tn tha frmtfy Xrnthldec' @ and

Pllrrmnopcur rhould bc rcperatcd frorn othcr SGnGra ln tbc tubfamlly

Pllrrmntnec wttb whtch thcy atG currently clrtrlflod.
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TNTRODUCTION

In a provlou prpcr (Wrer 196?) rbbrcvlrtcd dcvclopmot ln
Pllunn$g novacrobal$lm Fllhol end P. lufnelnr Brnnott wil drlcrlbcd.

Tbe prcecnt prrbltcrtloa eonc.rnr thc larval tttgot of tbo 6rco
rcmrlalng Ncw Zaelrnd tprclcr ln tbc fe'trlly Xeathldlo.

sYsrErd4lrlcs ANp plsrRlDgrloN or ADULTS

Hctcroliur rohradlfronr A. Mllns Edwrrdr

Thc ryrtomede lnrltlon of thlr rpcclcr lr uaccrtaln. Tbo

rdult wrr roco3Rhrd by Brbr ( 19301 rr I prtmtsvc xenthld rclrtsd
to thc South Amcrlssn Homobrole, tnrt nrvrrtbbhrr dfudnct from tbla

gGnut.H@E!.wl'3con3ldorcdbyBatt|(l930,p.203..)tolcgron
thc gap bstworn tbo Xadldrc on oar brnd rnd 4cutboctclgr (Coryrtfder)

on thc othor, but lt bcur no rclatloarhlp to 949end thc elmllrrlry
ln tbc gcoclc otnG ll r,rnfortunrtr (nrlrr 1930i Bcnnctt tt6{}.
Hotcroslgr, rotundlfroql war plrccd ln tht Cenerldrc by Rle.hrrdrou

(19{9r), tnrt \rrr lncludcd rnong tbr AtclccycUdrc by Brltr (f95?).

Brnnctt (196{} followlry Beler (1930, l93zl docrlbed tf,c a&rlt tt I
raatbld crab, eld rrndl clrlnr to tLr contrery coa bc fully enbrtansetcd,

tt lr problbly dcrlnbh rad lcrr coufurlng to rrteln Hclcrollur
retuadlfrom ln tbr trnlly Xrnttldm. Thr rlnelu lr howrvcr

-

elfflcutt to plrcr ln any crfitlnl rubfrnflI, rnd lr hcrr conrlderod

rr I prlnt$vr fcrm followlry thr ru3gctHoa of Bakr (lttO).



-86
Hctcrollue rohrndlfronr tr tbr monotypc of 3 gGnu3 rndamlc to

New zcaland and thc cbathem lllrnds (Bcnnctt 196{)' ThG epoclcr lr
conrnon lnterttdally on roclcy thoros througbout Ncw Zcaland,

crlrclely fo tbc Cooh Stralt aroa, eud tr ryutrntrlc rrltb

Pstrollethcr, sloJrqaEl (ffUnc Edwardf ) fir ail localld,cr. OvlgGtoug

fcmrlc crrbr wcrc colfcctsd from Mengonul Ertuary errd tVbangaroe

Harbour (Nortb Aucklandl 23-10-1961, thr Unlverelty of Auehlrud

Marlno $tetlon rt lJctgb, 15-10-196{, t}c }Yclltngton lrGt, 196{-65,

ead frm Pattcreon Inlct (gtawrrt lllrnd) ?{'10-1965. Lrnrro wGtG

hatchcd from et lout trvo rpcctmcnr from caeb of thc ebovr locatltlcr,

and complrkon sf larne3 rGvGrlrd no ;lgnlllcant norphologlcal

varbtlon ovtr thr grographlcel rrngo.

@H. D/llnrEdrrarda

The gcnu! Oslur, provloualy of tbc aubfamtly Osllnac lr at prcecnt

lacludod tn thl Mrntpptnec (rrnru emandrto Balrr l93z) dhtcb 1r now

roconrtlhrted to cmbrsc. tlrc gubfemllttr Onllnac and Erlphltneo

dtettngutrbcd ln carllcr ryotcnr of elrrrUlcatloa (too Belre 195?i

Benartt 196{).

Oglps trupcrhrt h found mrlnly ln uortlotn Nrw Zcrlend, end lte

dtrtrlhrttou followr tha3 ortllncd by Branrtt (t961, p. 69). Thc rprclcr
le dto plrdcuferly conmon ln Aurtrrllen unrton (ffeh l9Z?). Adult

crabr lr. coarlderod to occur rrtb* flrrrGly undu ltmcl, clorr
lnrhorr but apparoatly alwaya tn tba weter (nennctt 196{)' hrt t
cothctrd r.yfrrl rprclnrar fro rrndrr largc rocl,r rbout tbr nld-
tfdr lwd tn only drnp eoadltlonr. QrllGrout frorlu sttt colhctrd

frsn nrrrt Nor6 trlaad locelltlcr lncludlnt tbc follovlngt lYrlnul Blyr

Wbeagrrco, 2E-10-lg6{l Mclcodtr Bry, Wbrngar{ Hrrbogrr 72-10'1964i

Puhrnrg Bry, lYcllln3toa, l-l-f965. Lstytc wtto brtchtd from thrro

fcnelu from Rrh,cnre Bry.
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Hqtgroppnono (pUun"opctE t r crlatf,fronl (XfnaUn)

Tbo genus Hctcronsgsnc brr bcon romovGd fron tht Mcntpplnac

by Bakr (l932l rnd placcd ln thc rubfamlly PtlunnfuraGr Syatcmadca

of tbe clorcly roletad gctrGra Hctcronnnonc, pUu+popcul' rnd

Egrvcerclrrue h confuacd. Balsr (19331 tGllct3tcd tha SGn rl
Hctcrongror and Ptumnopcur u,btcb nort euthora eonrldrrcd to

bc ryaonynour (Bultcad{fh, and Holthrrlr l9a9}, hrt thc optalon followrd

hcrr lr tbrt of Xoaod (1956r F. 2641 urbo conrldcrg 3oar dlrtlnctlon

bctwcon 6cro two gGnGrr nocctnllr at hert to dll lcvcl of cubgcnur.

I{gtcropuopc (@ rcrrrttfronpr prcnlorrely hnown fron
Aurtralir (Heb L92T r p. 16$ Bcnnctt 196{, p.69} war recordcd on tbc

Now Zcalrsd farrnrl llet (at by Rtcbrrdron

(19{9b} but la not lnclrrdcd bf }Jennctt (1964}. Howwsr ltr PrGtGttcG

ln uorthcrn Ncw Zcelend hac bcrn h,nown for romc Hmc (Prof. J. E.

Mortonr port. comrtrr.). Spoctmsnr for ffudf w.rc collcctcd from

Mcl"codfr Bey, ltYhangrrel Harbour, whcrc edrlt crabr rPP.rrcd to

br plrattful rrorrnd tbe mldddr lcvclr but tlr rprchr waf not found

rou& of tbte atca, Four ovlgrsour fsnrlcr and f.vcral mrlcr wfr.
fouad ltvlng ln. burrowr rlnllar to tboro of Hcllecgrerea Dena

(Grepefdro) and Hemlplur hlrttou (Jacqutnot) of ttrr lrmlly Ocypodtdec,

but b Aurtrettr @ (pUunnomurt errlrdfroar lr not

typlcally e burrowtry tprcbr (Hrlc l9Z?). Iearvrc w.!c hrtchod

fron trro of tbc rbovc flndc crtbt.

METHODS

-

Onljrrorrr fcnilr crabr obtelacd fro vrrlnrr Nrw Zotrnd
locrlltt.f wrr. bpt rlryulrrly ln emrll rqrrulr uadl tbdr .ltl
brte.hrd. Irnnr w.a. rcrcd ln cwrrod flngrr bowl,r urtnf arwly

hrtch.d Artcmlr Naupllt ar food. Irrvel etrgo of Hrttrorlut
rot,undlfrogr rnd of Orlur tgtracrhu obtrlncd ln 6c bborrtoay wGt.
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eomFrGd wltb luvrr from thr plrnlf,on of thc lYelllagton arcr, rnd

ln both carGr thc rcand drvclopmrntal rta3cr wlr€ found to bc normrl.
Ths v3ry drsy flrrt ettgc Zoca luvrr of @ (EFrl$nooansl
gcrretlfronr dtd not fccd, end dlrd wlthtn tbrro or four dryr of brtchlng

rlihllc etlll ln thc flrrt loral rtegc.

Gbrometophorrr of [vtng matcrlal worc obrrwcd urlng tbr
aynthrtlc aDarrtbctlc ottyl n-rudnobcnsoeto (6tnDOZ MS-222) about

tlgrO00 parts ln acewatcr. Irnac tbur fmrnobiltfca for rhctcblng

prrtporrr lrtcr tacovcrcd ulhra rshrraod to frcrb lcturat.r. ID thfr

Fp.r maJor chromrtopbore colourr rac rcptGrcntcd ln drewlnge of

tha flrrt atrgc Zocr- lrrrn only. Blrch, lr lndtcrtod by rolld blrck
and rcd lr rcprc;rntod by etlp'pllng. Addltlonrl colqrrg rnd dctelh
of dlrtrlbutlon are conflnrd to thr tcrt ln cttbor tebular or dcecrlptlvs

form.

T ERMU{OLOGY $Np_MDASURE MENT S

Docapod larvrl totnbology urcd througborf tbfu publlcrtlon

followa thrt of tbc prrvlouf pap.r (Wcer 196?). The nrJorlty of

?'oe rnd Mcgalopa larval ehrrrctrrr ured borr ln h,cye for tbr
f Gparttlon of, rprclor ero thorr rugtcltrd by l.ebqrr (t9ZA).

Mmsuromrntr rrfurrd to In tbs tcrt lr. drfl-rd bclov.

Lcrytb of Roatrrl E1ilnrt Trhrn froa vrotral nrrjln of ryc to
ttp of rplne.

Tehrn from func.tilm stth crlrFcr to

tlp of rplnr.

Ercludln3 dbtrl rrtu rnd B.lrurrd u
frrctton of tbr eglnarr procrrr frcn
polnt of Junetlor.

Lengt|r of Dornl Sgilnrt

Lcngtt of Antrnnrl Eropod;
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L.ngth of Splnour Procrre

sf. Rortrrl Splarl

LGngth of Spfnotrr Proceer

cf.Ilorral gplar:

Totrl l.rnglb of lrrar

Mcarulcd fron tLc vcatrrl nrrgln
of ryr to ltf tlp, and rccordrd u a

frectlon of thc lca3th of rortral rplnr,

Meuurod from tbo vtntral mlrgln of

ryr to ltr tlpr rad rrcordrd tr r
frrcdon of thr lral& of dorrel tplnr.

Mrerurrd fron rntcrlor nrrgfn of rye

to tlp of trrterrl tdron eormrr wf6
rbdomrn cntcndcd.
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A KEY TO TIIE ZOEA

NEW ZEAI.AND :(ANTIIID

Thc followtnt kcy dooe not lncludc

end P. lg,nplnur ar thcrr trro rprclre do

Z"oe lerrral rtagre (wcar 1967).

I.ARVAE OF

BRACHTUNA

Pllumnut novatadandlrt
not poaf ctl frco -awlmralng

(21 - 2 lrrvrl etegcrl letcral crraprce rplng dlrrc{cd dowarrnrdri

rortnrm graetrr tben brU ttr length of dorral tpbri ratcnnel

cxopod rbolt, ebout t/t ttr loagth of rplnout priocGt.S

rplnour proe.lr rohrgt and orstrcmaly loag, about ti Umrr tbr

lca3tb of dorrel aplnrl lrtrrel protrrboranc.! oo end abdomlul

ecjnont only; aclnrut 5 wlthout voatroleteral rplncr but

wfth e lnlr of long doraolrtuel rplncr; pleopod hrdt ln rtagc

t lernf tclgon uilh onr rmrll dorael eplno on trlroD cornu.

(l) - 4 lawrl rtr3rll letrrrl erraFacc cplncr dlrcetcd arhrerdt
rlmort rt rigbt rnglcr to dorrat rplnc ln portcrlor vlcwt

rostrum hrE or lrtucb lcer tban bU thc lcrytb of dorrel

rptnrl antennrl cxolnd rbout Zlg tbr hngth of rplnout ProcGstl

rflnorn proccrt dendcr, conrldcrebly thortrr then dorral

rptnol latcrl Ptotubtnncft on tnd end 3rd sbdonbaf

nlnentrl rfgmcnt 5 wltb a palr of vrntrolrteral rplncr hrt
wtthorrt dorroleterel rplncrt no plcopod budt ln rtrgr 11, tolron

wlth trn or Srrl rflau on telaon Gotmr.

r (b) . Rortnrn loa3r rtrafibt, ebart brlf tLo lcrytt of dorrel tplnri
latrrrl curFcr rplnm loagl crtrFcr uililh I mrdlrn fronlel

hrbrrch ud e rlmllrr hrbcclo brblnd dorul catrprco rplnrt

utranrl eropod wltb tcrulnel refreS rplnow plocrrr
conrldrrrbly rbortor thsa rortrrl rplnr and btr thrn brU

thc hafs of dorral rplnr; flrrt rbdomlnrl rrgnrnt wltb r
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taedlr,n dorrel rplncl tclroa \rltb ono lerge and onG lmdl
dornl eplnr on letcral cornu, lnncr mugln of telton cotnu

wltbort lltac.
...o.@

b (a) - Rortnrm r ttny procGrr, gbort tlZg the longth of dorrel rplnci

sBretr,co rmooth and wlthout hrmpr or hrbrrclco; utcnnrl
oropod wlthout tcrnlnrl rctacl eplnorr proccrr nuch to43or

tben rostral rplno rnd grratcr tben haU tho hagth of donel
rplnrS flret rbdomlnrl rcgmont wlthorrt a mrdlrn dornl
tplnrl tcteon wlth ooe rmell dorerl rplnr snd two rmrll
letrrel epilncr on latcrel cornu, lnaor mrrgln of telror cornu

tctolc.
. ., flGtErgDrDppc (PllumnoDGur) rcrratlfronr
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A KTY TO THE MEGAI.OPA I,ARVAE OE'

Hctcroslur rolrndlfronr AND Oslug trupcrhrg

I (Z) - Caraprcc l.12 mrn bog, wl$out rldgcr or hborcler; frontal
rcgton wldc, poorly dcftrcdi cyre not rcecltng letrral
casapacc rneagtnri utonnal flegcllun vcsy short, 3-eegmsntcdt

let and Znd rardllpcdr rcdueed; 3rd mrrtlllpod wltb

arthrobranch rnd podobrencht lrcblum of lrt porlolpd

wlthout aplncet 5tb pcrclopodr wltbout loag tcrurlnel rcter;
6th abdsmlnal ocgnrnt wlthqrrt plcopodr (uropode).

r......

Z (l) - Garatrncc 2.0O m,n long, rtron3ly rtdged, tnro lnrtorlor
hrbcrcleet frontrl roglon narrow, olougetc rad wcll dcflncdi

cyGs roachlng latcral carapacG nrrglnr; antcnnel flrgcllum
loag, 8 or f -cegmentcd; lrt and Znd maxllltpcdr not rcduccdi

3rd maxllllp.d wlth two arthrobranchr and rudlmcntary
podobranch; lrcblrrm of let pcrcloPod wtth I strong vcntrel
rplae; 5tb prclopodg vtth thrco loag tcrsrbal artec; 6th

::::: . : ::.::.::. :::::'. : :T. ::T: 1.."".*"
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Heterozius rotundifrons A. Milne Edwards" fB67

Femalc crabr splnrently rcEcb mehlrlty urhcn thc carrpscc

lengtL excctdr about l3mm. Thc emallert ovlgcrqus femah collretcd
(carapacc \rldth 13.{ mm) carrlcd 395 cgge, and thc largcet frmglc
(earelnee rrldtb 23.0 mn) carrlcd lr57l cggr. Thcrs ls r llnear
relatlonghlp bctwcru lncrcaglng csrallecc wldth end thc nrrrrbrr of cggs

carrlod by tndlvldual fomalc crebr. EgIr frorhly lEtd arG orange -
yellow and mGasurc 0. ?0 rnn ln dtemctrr. Colour tntcnrlftce durlng

lucubatlon, and by thc tlmr cy. plgment lr vlslblc thc rcmal'nlag yolh

lc brljlt orangt-tGd. Ar tlbc tnrbryo con$nurr to dovclop cgg colour

lorer tntcrlty snd fadrr to U$t ydlow towrrd,r thr tlmc of hrtchlng.
Eggr Ebout to hltch EGrrurc 0. 95 r-m x 0.80 mm.

Durlry 1964 and 1965 a v3ry cxtrndrd but varirblc brcodfry prrlod
was notcd et lelead Bey, lfelllngtoa. Mrtlog tooh plecs mrlnly furtng
Jarnrery aad Fobruary, but occrrlmrl matdag palre urlrc found from
October through to Mareh. Orrlgarou! fomalr3 w.frG molc eonmon

bctwrrn thc montts of May rnd Nwonbrr thrn at s6or tlmcr, hrt alro
occuracd ovrr tho rummrr and sutumn r.uoao (Dccrmbcr to Aprll).
At no dnlc w.rc morG then 50tr of mahrrc fcmala enbr ln borry.
Incubatlon of og3e ll long end occulilu et lrert flvc monthr, rnd lt 1r

thrrcforc probrblc ttrt brmdlng occurr only oner r yar, wlth the

mrforlty of fc-rrlcr nrtlng ln Jrnuuy and Fobnnry and bolrlng cggl

frm \lay hrougb to Nov.rnbcr. Maay nrhrrr frmrlc crrbr appuGntly

brord dttrldr tblr r.uonl lnttrra.
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THE PRE-ZOEA IARVA

Thc maJorlty of lervec rhed thc prc -zocal cutlcle er thoy

hotcb from tlrc lnncr ogg mcnbratrG, ad rrG ablc to swtm etrongly

lmm,cdlatcly aftcr hatchlng. In oach brood thsrc arc a few trrrrac
wblch do not moult from tho prc-loc&l cudcle for flvG or rlx mlnutoa

after batchlng. f,hlrbg thle tlmc tbc larvaG lb oa thc bottora, flcxlng
end rxtcndlng tho abdo'ncn ln efforts to ruphro tht thln prc-Eoc&l

cutlclc.

Laryac dhrcetcd frora Ggg! ehowod tbt ttc prc-local cutlclc
completcly coyrts thr cophalottorax. ccphallc end ttorecle appcndagcr r

and abdoasn of thr flret etagc Zoor. Aa la uerrel ln braehynran prc-
Zore larnac (eoo Guracy I9+Zr p. 5?) thls cutlclc docs not follow
acgnental lndontatlons of tbc sofel lbdomcn. It docr not porrGsf long
acathattog arlelng fron the flrrt auttnnac, thc cxopod o{ t{rc socond

entcnno or thc poetorlor margln of tbo tclron.

Thc chromatotrlborc trnttcrn lr firlly dovolopsd tn ttc prc -Zorr,
but lg rccordsd ln docrlptlm of thr flret Zo;* larrrg.

THE ZOEA I"ARVAL sTAGES

fra tGlfonrl rbundsncc of tarvrc of Hctrrorlrg rohrndlfroar ln
thr 'ffclltngtoa Harbour planhton her blrn dlrcurred prrvlourly rnd tJrr

flrut rtagc Zooa lllurtretrd (Wcar 1965, p. L7, Flg. 6H). Flrrt and

recond rtagr Zoat larner of 4* rotundlfronr rrG rtroug and conatant

rwlmnorr rnd ur attreetcd by Uiht.

STAGE O.NE

Flga I -T
Thc durrtlon of tbtg flret etegr undor lrborrtory eoudlt|one \ret

about ecryen or clght deyo.
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Dcgcrlptlon

Ccphalothorax (flgr l, 2l

Total lcngth of lerna 2.38 mn ta 2.40 trrmo Roltnrn 0.56 mrn

long, atralght or curysd rllgbtly forwardr et ltg dp; dorsal ceraFcc
aplnc 0.80 mm long end curvcd portcrlorlyi letoral cplncr vcty ehort,

sbout 0. 19 mn long and dlroetod dosnurrrdl. Garaprca wltt e mcdlan

tubcrclc bohtnd thc baec of dorrel rplnc rnd our gerll rotao brlow thla

hrbcrclc on each rlde; clralne; end clrlFacr rplncr othcrwlrr wlthout
balrs or cGtao, Eyor largc and rcrflk,

Ccphallc A?prn{AflLcg(rt;o 3 -61

Flrst entcnna (flg. 3) unfranour wtth two long acrthEctrs snd

two abortcr acrthactcg at ltr ttp.

Sccond antcnna (rcr Ftgr I r Z) wftt cxopod laetbg totmlnrl
aetac and onty 0. 19 mm lougi eplnoue proccrf 1.a5 lrrm long end var.,y

rotnret, balry along ltr rntlra antorlor mrrjtn rnd at porttrlor tlp,
grtatcr thrn turlcs thc lcagth of rostrum and ebout t* ttmcr thet of
tJrr doreal rplnsi endopod not yct dwelopcd.

lytandtblr (tr'lg. 4) etroagly tootbrd but uiltheut I Flp.
Flret mrdlla (fU. 5) wtth pmd'nal and dletal codltor rach

havtng an lnnrr row and an ortrr rorrr of thrsa rbort plumoeo rctarl
prordmal cadltc wlth uo uedlel rdr n.rr ltr batr. Prlp of two
rcgmrntrl proxlmrl rclncnt wttb onc trrmlne.t plumorc ectai dbtll
rcgment hrvtng rlx alnrroly plumoer rotac at lta tlp.

Eeeond mrdllr (trtt. 6) wfth ftrrt (pro*tmel), rleond, trblrd,rad
fqrrth (dtrtrl) cndltos brvlng two, forrr cl;bt,and cl$t mrrglnel plurrroer

rctar lcepocBvrly. Palp wt6 r rhallow tlrmhrl cloft dlvtdfry ft
lnto two ranit rltndcr lnner ramuf wtth thrcr trunlurl plrrmore

eltro; broedc outcr ramur provldrd udth flvc rucb rrtu; lrtcral
marSln frlngcd wlf.h flns brlre. $Gaphogaethltc urttb onc lorg blpluuros.



Hotqrortur rotuadlflc+rr 8tl3o I Zocr lrrvr

Flf. I

Flg. Z

Fll. 3

f"lg. 1

Flg. 5

Flg. 6

Flg. T

Strgr I Zocrl latorrl vlrw

Stagc I Zsoe3 lnrtorlor vlow

Flnt rutcnna of lc$ rldr

Mrndlblo of ttft rldr

Flrrt narllle of lcft rldc

$ccoad mr:gillr of lcft gldo

ltaxffffpcds rnd parclopodr of laft rldc



.O,@,
O.50mm

, o-o
O'25mm

rytr



97

tGta arlclng frsm ltr prodmsl dp, two euch oetac on thc outcr mugln
whlcb lr othcrwlso frlngcd wtth flnc balrs, and thrcc long blplunroac

setae dktelly.

(rtg. 7,

Flret maxillpcd wtth oac acta arlalng from thc poetorlor margin
of eo:ra. Ballr wtth rlght or nlno plunorr actac along ltl lnnGr trrlrlln.
Endopod of flvc rcgmcntri lschlum ghort wltb threa lnncr dtrtal ectaei

mcrua twlcc the lcnglh of tbc lgchlum wlth two retas mld-my along ltr
lnncr margln; carFrg about cqual ln lrngth to lachlun rnd bcerlng onG

long lnnor dtgtal rctag propod ellgbtly longcr tlan caqFrs ud wtth two
dtrtal setac: dactylur equal ln lcngth to propod and wtth tbrcr long

tctulnsl actacr otra rhortcr rub'tcrnlnel rrb and onG vcry t-'.ll gcta

mld-uray along ttc orrttr Earlln. All cttrc of cndopod tre rlnrrely
pluurorc. Exepod of tu,o ecimcatr end ar lon3 e,g tbc cndopodi tlp
of dlstrl ecgncnt wlth fsur yory long blplumorc netatcy gcter.

Sccond mrdllfPcd rlmller to thc flrrt, brrt dlffGrt matnly ln
havtng a much gbortcr cndopod of lorrr rcamoatg .ach of ebout cqurl
lcngth. Co:rr wlthout rctac. Barlr wlth forrr orteo rlncod along ltr
lnncr margln. Endopod ebout brU 6r hngth of thlt of tbo flrrt
maxltllpr* flrrt, accoud and ttlrd rclnratr wltb oro, tvo snd tuo
ehort plumoar lotec rotprctlvdy arlrlng from thcl,r lnnrr dlrtel
nrrglas; rctadoa of thr tumlnal eagmont lr elntler to thrt of tbr
rqulvalrnt flrgt nrxilltped rtlmont, , hrt tbr rttr. ar. hcrc rhortlr.
Exopod ra ln tJlo llrrt rnaxllllpcd,

Thlrd nrxllllpd blnnous: rrnl of cqurl lrnglb, rhort,
uaregn.ntcd rnd wltbout lltrl.

PcrrloPodt all Frrolt rs rbort, nnlranour, uil.imtntrd budr;
flnt pcrclopod dtt r rudlnrntery chclr rt ltr dp.

Glll hrdr arr not prctrnt ta tbc flrrt rtegc Z,os lrrra.
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Ab{omcn

Abdomcn (scc Flgt l, 2l of, flve acgmcntc and a telson: slxth
rcgrnent end thc tclton atc fuged. Flvc abdomlnal ecgncnte cach of
about equal longtb (0.2S 'nm): flrgt ecgmcnt wtthout aplnea but wltb
threr or four nedlan dorsal balrs; BGeond eegment wlth a palrcd
latorat Pcptlla or prohrb€ranco ag ln all hrown brachyuran lenrae;
unarmad trnlr of vcntroteteral eptncr otr cach of thc ttlrd aad fourtb
aegta,ente ; fUth acgment wtth a palr of long doraolateral aplnes;

ttrrc or thrcr poatcrlor dorsal halre on all rcgm,cntr exccpt Ore flflh.
Short wrlramous plcopod budr oceur on thc accond to flfth abdomlnet
r cgmenta.

Tclgon (;cc Flg. e) wldely forhcd: onr trnall dorral splnr
occura mld-way along cach of tha letcrel cornui 3+3 $umosc rctao
arlgc from tbc pottcrlor margin of tbc trlgon tnatds tbc forhl lnncr
geta wlth four or flve rtrong marglnal halrg centrally.

Chroqptoohorc Ptttcrn (flgr l, 2l
Chromrtolfioru ln tlhr Zoca lrrys of H,. rottrnd$ronr arc both

numcloug and lntcnrc, and lt lr dtfflcult !o dotcrnlnc thc ccntrcr of
coloratlon to cstebllrh a .llrtrtbutfuu lrettcra. ltc lennc be,vc an

ovcrall colour of ollv3 grcan uihrn obrorrrcd wtth tbc nehod ryc.

Thc chromrtophorr gettcrn chrrretcrtrlng thc ltrgt otage Zoct
larva of Ht rptrrndtfroae, lg tshsletcd (Tablc l|. Tbc chromrtophorc
cleeelflcatton lr thrt of Atkawa (1929), modlflcd to co.eGr trhc larrrac of
Ncw Zcaland Bracbytrra. All AtLswaft e.hrornetophorc gsoups ar€ urcd
and addltlonol groupa rro tildlcstGd ufr,crG nGcG3rary.



99

TABT.F I

Hcteroalur rohradlfrone A. Mfb. Edwrrd,r

Chromatophore Pattcrn of Stegc Ono Zoca Larva

PRIMARY SYSTEM

A Ncural GrEtp

l, ( U Supncorobnl
2. r Antcnnular

3. (Zl Antcnnel

4, (3) Labral

5. (4) Ir[andthrler

6. (5) Maxtllu
7. (6) frhrfl[pcdel
8. (?) Letcrel Inlorttnal

9. x SubtatGsdnal

B. VlacoTrl Group

10. (8) Mo.lfiaa Gaetrlc

t l. (9) Prreerdlre
lZ. ( t0) Subcer.llrc

+ 13. ( I l) Portcerdlre

SECONDARY STSTEI{

f{. x Pogtrrlor Caraprelel

15. (l2) Portsrwr$rrl
Garaprcfrl

16. ( lZ) Lrtrral Gerrtrnclsl
l?. x Dorral Carrlncr

$ptnr

;;;. 

'' 
r i- 

'D - !' 
- 

!- 
- - - -

blreh
polychromr$c, blach to grcrn
to ycllow

btrel, corhrcrd wfth 18 below

dlcbrometlc r blreh to yollow

polycbrourtlc, blrck to grcrn
to ydlow

ll

lt

tl

It

tl

fl

tl

ll

2 pclrr, dlchrmrtlc, blach to
ycllow
polyclrometlc, Hrch to grron to

::::- _i_ i.__(D.D1_'-'_ 
-r. - - -_ 

_
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18. (l3l Mextlllprdrl blacl, Eorlcrccd wtth ? rbwc
19. ( 14) Oyttc blrch
20. (I5) Mcdlaa Oeulrr Ccntro blach

SEE:
( l) to ( 15) nuncrlcal gtahr of chromrtopborrr eftrr
Atlrva (1929)

r aot llctrd.d ln Atla*aff ryetm
r not honolojour wlth Allswa rr cgufuelcnt
,' eJrromrtol$orc ebrcat
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srAcp qwo
Flge 8 -13

Thc rocond zoGal lnatar uraa obtalncd by monlt fron thc
flrat etagc Zoce ln tbe laboratory. Thc duredon of tho aocond

atege narlcd bctwacn I I and 12 dayr. St3ntflcant morlrhologtc8l

ehrngca only irc dcacrlbcd bclow.

Dsrcrlptioa

-

@(trls.8)
Totat lcngth of lenra 3. 06 m"q. Rostnrra 0.69 mni dorral

cerepeer rpinr 1. 00 mtm,; tretual eplnce O.ZZ f,mrtr Eyce now bornc
on short rttlhr.

Gquhdfq Ape?n4prcg (r[r 9-lZ)
I'lrrt rntcnns (trtg. 9) *lb ra lancr rarruf now pror:nt at a

tlny rubtcrmlnal tnrd.

Sccond antanne (rrc Flg. S) wltb rplnour procGrf I.3l mn longr
tlow rltgbtly lcer tten tnrlcc tbo lrngtb of thc rortral r1ilnr but r$ll
longcr tbra thc doreal rplnrl ondopod prcrrnt at e bud-llko nrdlmcnt.

tvlandlbh (ftg. l0) wlth r ehort nrdlmontery palp.

Flrrt maxille (flg. Il) wftb rndltm cech havlng r.ven mer$nel
iatta.

$ocond mE*tllt (rlg. lal dth thr rcapbognathttc frlngrd wltb
ebout 30 blplunorr rrtrr rlrcGd elong ltr rnda. mrrfln.

Tborrcile Apptadrrrr (.rr Flg. 8)

I'lrrt and rccond nrxflllprdr rael vtth oltbt loag aatatory rotao
rnd oaG rhortrr letcrel rtr arlrlng from thr ttlr of thc cxolrodr. Tbo

rrtrtloa lr othrrwfrr une,heqtrd from thrt of lte flnt rtrjo Zoee.

Tbr tblrd nrrtlllprdt rnd pcrclolndr hrvo lacreercd ln rlrt. Thl



Hetrrorlur rotnndlfroarl Etrgr 7 Zw Irnn

l.lg. t Strjr 2 Z'orl; lrt srl vlrv

FlI. I tr"lrrt rrt an of rl$t rldr

Flf . l0 ltrndlbtr of lrft ddr

tr't3. I ! Flnt nr*lllr of hfr ddc

Ft3. 12 Srcond nertllr of lctt rldr

fig. 13 E"ltrth, tt*tb ebdonlnrl rrlurntr rnd tdront

vlrs
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GndoPod of thc thlrd rraxlltfFcd end tbc p6atopodr lrG obrcurrly
rcgmcntcd bcnrath tJrc sooel gutilelc. Glll6 aro prcr;nt ln tbe
ereond rtago ZorE es chort and non-fun&tloaul bud-lllc nrdtmrrrtc,
hrt ttrc gfU formulr lr dtfftsult to drtrrmlnr and lg rccordrd ln
dccerlptlon of tho McgsloF laffl.

Abdo4lrn
Abdomrn (acc F'tg. 8) now comprlarr rlr regn.nta and c tolrent

abch rrgncnt about hrU the lrng6 of tbo rntcrlos f cgmontr and lr
wltbout rplncs or eot&ci vcntrotatsrel rpiaco rnd dorroletcrd rplnrr
loagcr tton la tbc flret ctagc Zo.t.

Tcbon (rtg. 13) wtth fqrr polre of port*lor rttrr lnlldc tbe
forhl rddltlonal palr of rctar at. vrry rnell, unermld, end oecur
tn a lneiilou mcdlsl to tbo 3*3 luser plumoer gltro.

Thc nowly tclnratrd rtrtb rbdomlnl rcgmcat lr provldod wttb
t}.o remc ehrsmatophort lnttorn lr tbr antcrlor Sve rrgmonte. Thc
dhtrtrbutton and nurnbor of chrmatophorcc lr ottcrurllc unchrngod
from tbrt of thr flrrt ;tagr zoat lrrvr dcrcrlbrd cullcr.

THE MTC1AI.oPA I.ARVA

Thr Mr3eloF lervr wlt obtalnrd by norlt fron thr ;rcoad rorrl
rtrge ln tho bboretory. Tht furrtlon of tbt Mrgdopr rtr3t undrr
bboratory condltloas ltfoC to t?oC! vutrd brtwcrr lS dltr rnd l?
dryr brforr nuilttry !e tbr 8nt fuvrnfle enb rtagl. lhgrloln larvar
ef H. ro'trrndlfronr wrrrr not tound ln tf,r YEllryton plenlton.

---rrr-r-

Drlcrlntlon

-

Crabrlotherrx (r[r l{, lg)
Carellrcr l.l2 mm lonl ud od thr rln. wldtrhi brcdly rogadrd erd
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wlthsut rldgcr, lplnct or altec, but rlrrlngly eovGrcd wtth vcry
rhort flnc pubcrc.ascf fronlal rcglon wldo wttb rortrum poorly
dcflnrd or vlrtrrelly abasntl lntcrorbttal slrtcG 0.56 trnnr Eycr
largo rnd not rcaorrS tJhc lrtcral mrrgla of tbs earrplcc; .yG-
rtathr thort end wlthorrt tglncr o! rctrf .

Ccohallc, Am?ndrg?r (tr.[r f6-19)
Flrrt anttlm (trlg. 16) wlth a prdnncle of thror rhort ecgmrntt;

lnnor ramut of one regmont, rbort and wfth tm tgnlnal ectthartcri
onrtrr rlmut Dotc toburt rnd brulag mrny acrthartrs et ltr tlp and
eloag the lnacr mrrgla.

Sccond rntmna (trtg. l?) much rrduccd: prdrrnch of two rhort
unrrned lcaurrntel flagdlrrm (cndopod) 0. 12 'r.'rr long and comprlalng
tbrcr ahort rrgmrnta ody, dlatal rcgnrnt provldcd wltb ooc lonj
tcrmlnal rrtal cxopod abgout.

f,deEdfbtr wtth e Flp of tbre rhort !3gn.rtt tacb of rg,ral lcngth;
tcrmlnel rcamoat wtth a hrft of rbort lrtar.

Flrrt mrxllla (trtg. tt) wlth ltr prlp noil rcduecd to e flattcncd
and unsctn ntod ptroccf r wltJmut ottlG.

Stcond merffb (flg. f9! elco hrvlng a redrrecd palp whlch lr
slnllrr to tbt of tbo edult crrbt rcel$ognethltc now frtngcd \rlth
40 ol EorG plunorc lctlt.

Tborrcle Aoopdrrtr, (rl3a Z0-ZZ|
Flnt nrrillllpcd (f[. eOl rlmllar to tbt of tbo r&rlt; sorl and

bulr frlaged vlth rctar3 rn&1nd of onc tcgmrnt, mueb rrdusrd and
provldd wtth only r fcv rhort rctac trlogulrrly erraagrdS clcopod

fll3btty longor &rr cndopode ttrrr-f.gntated rnd wtthout retac.
EPtDod trrgr, flrttrnrd, wl& on lujr plunoer rctr erlrl'rg letrrelly
rad two or tbmr tlnllar rotrr et ltr tlp.
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TICURES 14 - 2J



Hstcrollur rotundtfroagl Mcgdopo Irna

Flg. l4 Mogelope lrrrni dorral vlcw

Mcgalopa lann; lrtrrel vlcw

Flrrt antcnns of lrft rldc

Socond entcnne of lcft rldo

Flret mrxllle of lcft rldr

Srcond maxllla of lcft rldc

Flrct maxllltp3d of lcft aldc

Sscond maxilllpcd of lcft rlde

Thtrd maxllllpcd of lcft rldg

Plcopod from lcft eldc of rocond abdotatnsl aognrnt

Plcopod from lcft rldc of fUtb abdomlnal acgment

Slxth ebdomfirel ecgment and tckon; dorsal vlow

Flg. 15

Ftg. 16

Flg. l?

Flg. l8

Flg. lf

Flg.20

Flg. 2 I

tlg.22

Fl3. 23

Flg.2{

Flg.25
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Second nrdfllpcd ( ffg. Z l] alro rmrllt co:ce snd baell not

caclly ocpar.tad eud frtngod udtb only turc or thrcc eotrcl cndopod

of four ccgmonte, dlrtal ecgmrat bcrrlng dx or rcv.a etart lctts,
otbcrwbs ut[rmcdi oropod aa long er rndopod, twg-togmrntod, but

bcara only two or thrcr gbort dletrl rctar. Eplpod brcd, Ilrttrnrd,
and provldcd uiltb oaly a frw marglnal rctac. Othrr glll rtructnsra
atc not prcrcnt on ttt srcoud maxilflprd.

Thlrd nixtlltpod (flg. Z2l conrldorably largcr ttea sccond

modlllpcdr coxt frlngcd wltb twp or ttrcc plrrnotc rctro end wltb

tfno halrri beelr ohort ead lrchr halre or l.trc. tndopod of flvc
rcgmcntr; fuchlrrm lergo and llettocd w$b ltr tnncr nargln ectorci

mGrut not grcatly ftrattrnrd, rborrt onc thtrd tbr leqgth of thc lsehlum,

and lrehr rotecl c,atlnrr, ptopod and dectylus vcry dny, wf & crch
eogmcnt bccrlng a frw lrtcrrl rcter and thr drctylur provldcd wfth

tcrnrlnal ectac. E*opod lhortcr th-n cndopod rnd comprlgcr trrp
tcgncnte: flrrt rcjncat er loog er tbc lrchlrrm but nrrfowcr, and

boerr many flao hrlrr along ltr letcrel mrrgfai dletel rcgmrnt
about onr tblrd thr longtb of tbc proxlmel rgmcot end provldcd wttb

four rhort blplunoll rctat. Epfpod enellcr ttea trrt of tbc recond

mrxilUpod and lr morc lctole. Tbc alllr of the thbd maxUUeoC

comprlsG oa. rnrll podobrrnch and r lrrgc rrtbrobnnch, crch
wtth lamdlrl vlrlbh.

Itr pudopodt (trc }lgr l{, 15) err rfniluly propottloncd to

thorc of thr e&rlt enb. ln tbr Mrjrlopo rU rrgmrntr erG wltbqrt

accrtrory rplnre or 160, bnrt err csvml wltb a flnr prborccacG

rlnllrr to thrt foutd m 6r ciN,raFca. Tbcr tta no long rrtrc
plrrcat on thr dactylur of thc flfth pordopodr. Thc flrrt prrclopod

tlofrcsrcr tno erlLrobrracbr rnd tbr roeond rnd tbfrd pcrclopodt crch

brvr ooa plourobreacb.
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Thc complctc gtll formule of thr Mcgelopr lewr of Hotsrollur
rottrndllronr lr trbulated bclorrr. Thrr formula may ako bo rcferrod
to thc adult crabt.

MA,XrLrJEErpS

le3
PEREIOPODS

2345
llo-

t

z

Plcurobranchlec:

Arthrobrue$,lac:

Podobranchlro;

Eplpodltcrr

Eropodltce I

lt
ll

--
a-

I

I
I

I

Abdomon

Abdomon (rcr Fl3a 14, 15) of elx ecgmontr end a tGtsoni l.ZS rrrrn
long and rparlngly prbcacGnt. Flret rclmont vcry rhort, 0.38 mrn
wlde; gccoDd rcgncnt 0.30 mn long, 0.{0 mrn wldo; thlrd, four6,
and filth aogncntr crch ralpcctlvcty rmallcrl clxth rtgmcnt (r"o
Flg. 25) rrnallogt, 0. 09 nm loog end 0.38 mm wld.. Lrtcral plcura
of rccond to llftb rrgrncntc oxtcndcd vrutrelly.

Blnmonr pbopode (flj t 2t, 2{) occur or rGgmcntr two to flvcl
lnner rlmut (radopod) rrrdtnrnbry and lec,h,r lltrc, dlrtel hookhtr
08 f.tfatloart suter rtnut (oropod) wcll devctoprd ead ln cc,b crre
frlngcd sttb clght long blplunolc rltrr. Phopodr of thc rreond
rrgmeat (fl3. ?3] erc lrr;cet, and Sorr of tbr ttftb r.gn nt (ffg. Zf)
rtG ;nrlblt. Tbr rlrth ebdonlnal rcantnt leetr pboln& (urotrndr).

ratac.
Telron (trtg. 25) trlaaguler, prbcrcot but wl6out mer3lnal
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Gbromrlprhgre fattrra

Tbo Mcgalopa larva of @ ie rlnllrrly colourcd

to ttc Zsrr larvro of tble rpochr. Howlv.t, t[l prlnrry
eJuomatophorr oyrtrm lr now conrldlrebly nmhcd by gl.Et

dw{opmcat of tho lleondrry ryrtrur (16 Teble I p.99 ).

Thc pcelopodr tro rlro pijnrntrd wlth dlchromatlc bbch to

ydlow chronatophorae.
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Ozius truneatus H. Milne Edwards, fffi4

Eggr frcrhly bld mGatutc 0.50 mm x 0.45 mra and arG dark,

maroon ln colour. Thlg colour lorra lntcnelty er 6c embrlro

dcvclopr. Eggt about to hrtcb m€tsutrc 0.70 mm x 0.65 mn.

Brordlng tahce plecc oaly onec evcry yclr end oesurr at about

thr ramc ilsrc througbout Ncw Zealend. Ovlgerou! fcmalss werc

forrnd only durtng October end Januuy, ead cerlled agg. for about

thrco monthl,

THt PRE-ZOEA LARVA

Pre -Zoan lanree (ffg . 26l wGrG obtalncd from tbc rggs of
thrcc frmrlsl f,rom Rrh,rnra Bayr 6, 9, 10-l-1965. Thc prc-zooal

cutlclc lr nst moultcd tn tbc proccot of hrtchlng, brrt lr rctalncd by

tlrc tarva. for pcrlodr varylng bctwrcn 60 mlnrtgs and 90 rainutcr undcr

laboratory condltlone (l?oG to lgoG).

Thc Ptc-Zoo8 lrrnao do not rwlm, but msvo rprenodlcatly by

vlolot llcdag of tLc rbdomtn vrhleh bccomcr Boac frcquont durlng

tta proct.r of morlttng frmr tbr prc-loc8l cudctc. Ir the mrJorlty
of larvrc obcrrvcd thr flrt ud rrcond mrdlUpcde wrrc frrc fron
thc prc -Eocal cutlcls end frractlonrl er nrtrtory ostans ron dmo
brforc tho rbdomcn end tolron brd moultcd complrtcly and beforc

ttr ctraFcc rplnrr wcrc fully waglnrt d, but et thir tlnr rwtmntng
lrchod orlrntrtlon.

Plr-Zocr lrrvlr rrrr. not fqrad ln flenhton nnphr trom Orc

Ifrlllngtoa rroto
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Drrcrlptlon
l--

Gcotelo, thonx (rt. e6)

Tbc eudclo coverlng tlrc ecphrlotrhore; (roo Fig. 26l lr rmoo&

and wltbout procusu, but thc clrsalDrec rplnu of tlho flret rtegc

Zoca lrrrn aro foldcd bcaratb: dorrel crrrpac. rptnr fu foldod

fornnrdr to llr botwacn thr GyG! and lr conrldcrrbly tnvtglHtcdi thc

rortrun b tclcrcopcd and cmprsrred but not grcrtly tnngtnrtd, and

crtlndr poetrrlorly blnrrtb thc tboraxi lrterel rplnrr ltG dlffleult to
tG., only prtly frrr3lnrt d, rnd lle flurh tgelnrt thr rldu of tht
carrPacC.

Ccrhrllc Apocndrrm (F'tgr 2?, 2S)

Flrrt rntonna (ftt. 2?) wtb thr pre -rooll c{rtlclc cxtrndcd dletelly

er on long pluaorG procGrr rnd on. rmrllet uElrncd procorl.

Sccond entcnns (trtg. 28) vltb cudcls prodtrcGd lnto r rlnplr
unrtncd trc to rurronnd thc pertly tnveglnrtcd locel rplnour proc.f tl
cropod crtcndod ar four v.ry loug end flrttcnrd plumorc proc.ttct
uthfcb aa. oftcn fnvagfnrtcd dhtelly rerly ln tbr prG-loctl rtagc.

Hrndlblr, flrrt rnd rccmd mrrffho of thc flrrt rtr3r Zora arG

all rbcethod by thc prr-rortd cutlclc ufrlcb lr wlthout rplnm or
proc.3r.r on tbosr epprndrg.r. Howcvc, rcttr boloajlry to thc

flret ftrl. Zoot -ry protrudr.

Thorrclc Appondrrrr

Flrrt aad rccond mullllprdr err tbo only thorrctc epprndrgm

prcrrrrt In tho psr-toral rtrgr (rrc Ftl, 26). Thcrr rte covrrcd by

tht prr-roerl cntlch wH,cb bcb rplner or trtrr cthrr ttrn ttor
of tLr rtrjr oa. Zorr whtch Ert protrudr.
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Orlua truacehrr: Pro -Zoca- Lanra

I.lg. 26 Pra-Zoca larrnl letcral vlcw

Flg, 27 Flrrt autcnna of loft rldc

Flg. 28 $ccond latcnna of lcft eldc

Flg. Zq J.Uth ebdomlnrl regmcat end tclront doreat vlcw

Oslur truncatrrr: Stagc L Zocr l"arrra

Flg. 30

Flg.3f

Flg. tZ

Flg. 33

Flg. 34

Flg. 35

Flg. 36

Flg. t7

Flg. 38

Flg. 39

Flg. 40

Strgc I Zocai letcrrl vlcw

Stago I Zocel portorlor vlsw

Cophrlothorax; antorlor vhw

Flrrt entonns of lcft rldc

Sccond antcnm of rl3ht rlde

Mendlblc of lcft rldc

Flrrt ma*illa of lcft rldc

Second mrxtlle of lcft eldc

Firgt mexllllpcd of lcft rldc

Sccond mrxllllpod: endopod of lrft rldc

Lcft letoral tcboa cornul dorrolatcral vlcw
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Ahdgncn

The ebdoalnal tcgnlntr of thr Z,oen aae co,'ycr.d by 6c pro-
local cutlclr nfilch ltroU rhowr no rlgn of rcgmtntetlon (rco Flf. e6).

Thr tolron (ftt. Zgl b mor. wldoly forh,od thsn tn tbo flrrt
Z,ocn (rrr Ftjr 31, 32) and thc latcrrl cornul eud portrrlor tcfuoa
rrtar of thc Zoce lrrva rneln lnvajtnatrd durlng t.bc prc-loral rtrg;.
Letcrel to tbc tchon cornul thr pre-local cutlcle lr ccrtsndcd tnto
thrcc long plurnorr ptocorl.r rach of about Gqrrrl lrryth (rct Flg. Zgl.
ltr tlpc of 6c cornua ar. raclorcd wftbb a rnucb rmalhr unrrnrd
PloeG3r hlr 3tan oa. thlrd tto lcn$b of tbr 6rco letrrel proccsfrr.
Thrce ftrr&ar Flrr of long plunorf proc.tlu rnclorr thr 3*3 rocel
reter lflng wtthln tbr forh of tbr tclroa. Hcncc thcro lrc 7+7 prG-
roral telron ptocortot r

Chrcmrjophorr Pattrrn

Thc chromrtophorc prttorn lr drrcrlbcd urtth tlrr flrrt ategc

Zooe lenre to qthtch lt morr ptopcrly appltcr.

THE ZOEA I,ARVAL STAGEg

Th. rdnnfry hrbltr of Zsat lsrvu of O. _tnraqlhr tn tht
leboretoty rrG slmllts to thorr of lfrhrp.?lul rohrndltrorB! dlerlbrd
abovl. Only tbr flrrt thmc I,oa lrrvrl etegcr occunrd ln ptraktoa
lenplu from thr Wrlrtnttoa lt.lr rad tbclt wlrG ta}.u only v.ry
rrrcly. Th. fourth loral rtBgr xnr not fmud ln tbr plealton, tnst

wlr lrucd fron ttrgo &rrr ln thr hboretory,
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A KEY TO THE ZOEAL STAGES OF'@H. Mltnc Edrrardg

r(4)-

z(3)-

3(a)-

4 (r) -

Total lcngth lcre tbsn 3.50 mm; lat arrtGnnr trnlremors;
mradlblc wltbort pclpl glll bude abronfi 6tb gbdomtnsl

rtgncut not tclnratc from tolcont pfcopod budr ebtcnti
tolson wlth 3f3 porterlor rctac tnrtdc forh.

Tobl hngth 2.38 rrrrn to 2.40'r'rri eycr gcsrllo3 Znd aatcnnr

vlthout rndopod bud; cxopodr of lrt and Znd rqrxl[tpedc wlth

: .:::.1 ::::'. ::: :::::.:: T:H:3H.,1*,
Total loagth 3.00 mnt .y3! gblkcdi Znd entruna wlth ahort
cndopod budi cxolndr of ltt and Znd maxllltpcdr wttl 6 netatory

::::'. ::' ::iT: ::: ::il"T: :TffT; (r,gc 4, _46)

Total hngtb grcatcr then 3.50 mni lrt antennr blramour,
lnnor ramus a rbort budl mandtblc wtth r nrdlmentary pctpl

gtU buda pr.rrnti 6th abdomlnrl ccgncnt rrlDuato from tcleon;
plcopod bnrdr (5 prlre) prcrrntt taleon vltb Sfli portcrlor rrtar
lnrldo forh,.

5 (6) - Total lrajtlr 4.00 t'rrni 3nd adrnnr wlth codopod about beU tbt
lrngtb of cxopodi rxopodr of lrt and end naxttttprdr wlth I
nrtltory actacl Inrrlopod budr uqtolntcdi plcopodr rhort,
bud-llhrt 4tt rnd 5th pdrr of portorlor tdron rctao lnrldr thc
forh vcty tfay rnd mue,b lrrr thrn bU tht hagth of 3rd lrtl..

. o . . t . STAGE fHREt (ft3r 4?-53)

VICTCRIA UNIVIRSITY OT

TELLINGTON LIBI\AtsY)

ooaoaa
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6 (5) - Total loagth l,TS mmt Znd rntonne wlth cndopod ouly

r$btly rhortor than cropodS cxopodr of lst and end

naxllllpcdr wttb l0 nrtrtory rrteci pcrclopod bnrdr vtalbly
but lnconplctdy lolntcdi plGopodr long unlrernour rodrI
{tb and 5tb ptlrr of lnatorlor tclaon rrtec lnrldc tbc forh

.: ::::: .:::1::.:: :'..1.:T:;::uR(*gc 5{.6'}

STAGE.ONE

FlSa 30'40

TIrr dtrratlo of tlrc flrt rocsl rtrgc \res rtr dayc rrndcr

la.boratory condltloae .

Dcscrlptlona-r-rD

G.oobploForax (tr,.tgr 30,3lr 32)

Totel longt of lrryr Z,tg mnr b Z.{0 mn. Roftsum
Itralgbt end 0. 50 nE, longl dornl careprcc rpln. 0.94 nm loag and

enrvrd Portrt"lorlyi latcr-rl rplarr about 0.40 nm, ln lrng$, rtratgbt
rnd dlroctrd outwtrdr at rlgbt rnglcr to tbo caraltae.. Garrlnec wltb
r mrdleu dorral hrbcrcb ar ln Hrtprollur rotundUronr but wlt$o$
dorrel rotral rddltlonrl nodlrn ttrbcrch ln frontal lcatonl ear gnall
rotr bthld frontd tuboretr erblry from crch rldc of ttr berr of thc

dortel Brrrtrnec rplant port r{or bordr of th. GflrFcr fr{ngcd wfth

flnr hrlrr. Eycr rtrlllr.

Grnhrlle Aspcndrqc (flfr t3-t?)

I'lnt rrrtcrnr (trl3. 33) unbenour wttb thn toag trrutnel
eutibactcl.
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Seeond antcnna (flg. 34) wltb cxopod 0. 3l mn ln lcngth,
polfctrlng ttrer tcrmlnel rctac of uncqual lcngtb and onG flnc hair;
aplnorrs proccst tt long ar tbc crcopod and lta termlnal gcttc, abotrt

thrsc ftftha thc lcagtt of thc rostrum and onc thlrd that of t.he dorrel
rpl,nc; rplnolr ptoccsf actorc dtrtallyl cndopod not yrt dcvclotrrod.

Mandlblc (flg. 35) wibout a palp.

Flret naxllla (trtg. 36) wtth cndltcg oreh bculng flvo or elx

marglaal gctacf Flp eg dctcrlbcd for Hctcroglu?,rohrnd$rqne.

Sccond rorxtlle (Flg. 3?) wfth tbr four ondltcg cEch bevlng four
tcrmlnrl ectrri prlp aa dcrcrlbod for thc flrrt Zaca of Hctcroslur
rotuadlfronrl rcrphognethttc wlth four margrnrl btplrrrnoac acttc brut

merglns othcrwlto frlngcd vt6 flnc halrr r proxlnrrl s,p crstcndod and

f,alcatc.

Thoreclc Appcndarcr (ftge 38,39)

Flpat maxtlllpcd (ft. 38) hrvtng on plrrmorc rcta on lnncr
*nargln of co:ra. Brrls slth from l0 to 12 lnncr mrrgtnrt cctac.

Endopod eomprhcr flvs rcgmcntg cach of epproxlmetcly oqurl lcngth:

flrrt to fourth rcgmcnta cach bcerlng onc dlstal acta on tbc inncr
mugln, fourtb acamont (propod) eomcdmcr wlth two lnncr cltacl
and elro portcrrct on. loqg brlr rnd a rrnell rrta on lts e$cr dletal
narglu dectylur prorldcd wltb four long rnd slrartcly plumorc gctrt
erlelng from lto tlp. Exopod of two rcgmrnto lr about hnlcr tbc

lcryth sf tbe cndopod ud bcur four nrtrtory srter at ltt tlp.

Secood nexllllped rlnllrr to thc flrrtt eqrEr rvltlrout rctesl
brelr wltb tvo rnrdl.l rnd tno dlrtel rctlc. Endopod (rh. 39) of
thre rrgmonte ooly end fi ebout onr thlrd re long ar &r uopod:
flret rcamcut rhort wltt onf dlatal rctel rccoad rcgmcut hrlce thc
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lcngth of thc flrrt and bceru turo dbtal rctaai thlrd rcgnent ycty

rmall snd wlth throc tormlrrl rotrc and onr outcr rubtcrrnlnel rcta.
Exopod ag ln tbc flrrt naxtlltpcd (rcc Flg. 38).

Thtrd rnullllpcde, prrclopod budr aad gfll bnrdg lrG ell ebrcnt

la thc flret etrge Zocn lervr.

Abdomcn

Thc abdomrn (rco Flge 30, 3l) conprlere flvr rcgmcntr and a

tclsonr slxtlr abdomhsf rrgmcat not acptratc from &c tclron. Flvc
abdmtDrt rrgucntr cech ebout O.ZE EE loa3t tlrst ergmont wltb a

poetrrlor dorrel aplno; rreoad rrgrncnt wtth 8 prlr of procuryed

doroolrtcral prohtbGrracrrl thlrd acamrnt sttb e lrtcrel prohrbcranc.

whlch le curvcd poatcrtorly (ru Flg, 3lh tblr,l, fourth,end flfth
rcgmratr cech wfth r palr of rbort, unraurcd vontrolrtcsgl rplnoa, hrt
thr flfth rogrncnt haa no dorrolatcral rplncr a! prorcnt ln Hctcrorlue

rg!,uadlfrons Zocr lrrvrcl doreel brlrt pr.tcnt on tho flrct four

ebdonlnal rcgmontg. No etgn of ploopod bude.

Tclron (rco Flge 30, 31, {0} rnorc wlddy forkcd and wltb

ehortcr raml tben ln thc flrst Zoca of @: lrtcrrf cornur
arnocd w$h a lergc and conrpleuous rplnr rrlrla3 dorrally end curcd
portcrlorly, rflnc furrd wlth cornu on cech rldc end nct rrtlculetlngi
onG amrll adllery rctr tr rltuatcd betwrGr thr dorrd rplac atd tJrr

coran (oce Flgr 30, 40). Thrco pelr ef portrrlor rotrc occur lnrldc
tbo for}, of tho trhonr rttrr plrrnort b,tt mcdld Ddr wlt|r from &rcc
to elx Frlrr of eplnu ot corar. hrlrr rr ln @

Ghremrto*ore Pettcrn (ffgr 30,311

Chronatophorer lrG conrldrrrbly lrrr dlffurr 6ra ln tbr Zorn ot

Hqtrrollue ,r-ofirndlfroas. and tbc ccntrcr o{ coloratlon ar. moro rredlly
!acn. Thc gcaerrl colour ef laryaa to tho nal,cd cyG lr 3rornbh ycllow.

Tbr chrometophoro dlrtrlhltlon prttorn cbrnctrrlrlng t&c Ilrrt rtege
Zogn brvr of Orlur tnmcrhrr ll tabulatd ln Tablc Z.
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TABI.E Z

Ortur tnrncahrc lI. Mllne Edwarde

Chromatophorc Pettern of Stagc Onc Zoa Larrra

PRTMARY SYSTEM

A. Ncural Group

l. Supraccrcbral

2. Antrnnular
3. Antcnnal

{. Irabral

5. Mendlbulrr

6. tvle:lllar
7 . f,daxtlltprdel

- al r- 
-,-I l 

- -- - 
r- 

-- - - - - - iD 
-

dlchrometlc, bbcf to ycllow
tl

tl

tl

rl

lf

coelcrccd wlth l8 bclow

dlchrometlc, blsck to ycllow

rod, rmrll and num,crou!

rriltl

il il fl

fr ,l rl

ll ll tl

lriltl

8.

9.

Latcral Intot$nrl
Sublntcetlnal

Vlrccral Group

Mcdlrn Gertrlc
Prccar.lle c

Subcer.!{rc

Postcardtac

dlchromrtlc,
tl

rcd
dleJrronrtlc,

blsck to ydlow
nfttl

blreh to yollow

*
*

B.

10.

ll.
LZ,,

13.

SECONDARY SYSTEM

l{. Portorlor Crrtlnctd

15. Portcrnrcntral
Garapeclrl

16. Irtoral Cerelnclel

dlehrouetlc,
*l or 2 rcd

dle,bromatlc,
fl or 3 red

dle.hronrilc,
*? rcd

blech to yctlow

blrcl to ycltow

blach to ydlow
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l?. Dorral Carepecc Splne

18. Madilfp:drl

19. Opttc

40. Mcdlea Oculu Ccntm

numcroue dlchrenatlc blach to
ydlow*6or7rcd
dle,hromatte, blrct to yrllow
coelcrcGd wfb ? rbovo

**T:-"uc, *:* 
T 

r.}|o*

{orE: 
_ ;:#H:::jrhrun'e 

(rg?e) reurvsrcnr
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STAGE TWO

Flgr {l - 46

Thc eccond dagc Zoca lrrva war obtalncd from thc flrst rtagc
by moult ln thc laboratory. Thc duratlon of tbc sccond rocol rtege
wat elx deyo. Thc mrln cbaractcrr by whlch thc eocond atagc Zost
may bc dlctlngutobcd fro'm thc rtago onG Zota crG dctallcd bclow.

Dcrcrlptlon

-

Ccdalottorax (rlg. 4t)

Total lcagt.h of larvra 3.00 ErrD. Rortnl apl,nc 0.8t mmi dorael
carsFcc rplnG 1.45 mmi latcral carapaca eplncr 0.45 hsr Ths

GyGt ato now rtelkcd.

Cophellc .Apncnd+rcr (ftgr 42 -flEl

Flrrt antcnna (trlg. 42) wfth two addltlonal rcrthactce arlrlng
from tho barc of tJrc outGr aamur whlch lr now lctrraretc from 6o
pcdunclc.

Sccond antonne (ftg. 43) wfth cndopod bud now prcronti eplnouc

PsocGsl about hrU ar long er ttc rortnrra and tHjbtly Eror. tihrn onl
qrrrrtrr thc lcngth of t:bc dorral rplno.

Flret
ol3bt rrttci
brer of tho

mextlla (rlf. 4a) vlth dtrtrl rndlto po.r.lrtng rcy.n oa

palp of tLrcG frlncntr wltt e trrtrrrl rrta erlrlng from the
proxlnrl tcgmcnt.

flno h^rlrr frln3r tbr lnnor nrr3ln of tbr prorlnrl rndttc
outcr nrrgtl of tlo prlp; rolftognrthltc rouadrd rt lte

Sceond nrxtlla (Flg. {5} wtb thr hro dtilrl rndttrt crch bcertng

flvo rrteri
and eleo tbc

pro*lmrl tlp end frlngcd wlth 19 or 20 plumolG tltro.



Flg. {l

flg. tLz

Flg. 4,

Flg. tL1

Flg. 45

Flg. +6

Oglug truncatq!: Strgc 3 Zooe lrwa

Stegc 2 Zoat latcral vlrw

Flret antoanr of lrft rldc

8ccond entrnna of rlght eldc

Flrrt mrxlllr of lcft eldo

Sccond mrdlla of lcft cldc

Thtrd mrdtttpcd rnd pcrclopods of ldt eldo

Flg. 47

Flg. {8

Flg. 4i

Flg. 50

Flg. 5l

Fll. 52

Flg. 53

Oslur truncatur: Stagc 3 Zoot Lana

Stagc 9 Zooq latoral vlsw

Flrrt antennr of rlght rlda

Sccond snttnne of rlght rldc

Mandlblc of rlght rldc

Flret mrxllla of lcft rlde

Socond mrxlllr of loft eldc

FUtb, rlxth abdonlral lcgmcntr and tcleonl

dorral vlcw
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ltoraclc Apocndasr!

Eropodr of tbe flrst and sccond nrxtlllpedr nov havc tlx
ngtrtory actac (r"o Flg. {t)l cndopod of tbc rccond nax[llpcd tt
four-lcgmontcd. Tblrd mexllllpcdr end perclopodr arc prsrcat ec
rudlnGntery budr (rtg. 16); thtrd rnexllrFrdr blr8moul.

Abdorgan

Thc abdomcn (rco ftf. 4l) hrr lnercuod ln rlar and thc vrntro-
latcral rpiner of t'hc tllrd to fUtb rogmcnte ars longcr end morG roburt.
Thc abdomcn 1r otborwtro llttls dlffcrrnt from tbat of thc Srrt et*jt
Zoce larya.

STAGE THREE

Flgt 47 -63

Thc drrraH,on of thr tllrd rocal rtrgr lr betw3ro flvc end elx deyr
under lrborrtory condltloate Tba rte3r th16 Zg,;r lrrvr dlffcrr from
the rrcond rtegr la tlo chrrrctcrs rccordrd below.

Dcrcrlptlon

--- Crthelothonx (rtg. 471

Totel lcngl.h of lrrnn {.00 rrrn. Rottrel rptlr l. l0 mm; dorrel
eerePrcc r$nt 2.00 n"*'; lrtrrel crraprcc eplncl 0. {8 mn.

Crnh+ltF Aqoradrrcr (ffge {4, 5e}

Flrrt entcalr (rt. fS) w$h en lnnrr rrerrrt aow prcrot lr a ttny
rubtormlnal bu4 orrtrr rrmur provldtd wltb from ol3bt to ton ecstbtctll.

Secoad rntcanr (ffg. 49) wlth a robutt radopod now rbout beU tbr
ha83h of the cxopodl rytnorn procorr 0.50 mr! lon3 rnd rl[btly l4r
tban brU tbo hngth of thc rortrum and rbotrt oro qurrtcr o! long er tJrr
dorrel rplnc.
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Mandtblc (ftg. 50) wlth a rudlmcntrry pelp.

Endlter of ttc flrrt maxtlla (flg. 5l) csch frlngcd wlth l0 or f l
rhort plunorc sctlr.

Sccond modlla (ffg. 52) wtth ltr pelp bcarlng €tght getac;

acaphognatbite wlth about 30 margfnrl lftac.

Thoreclc Appcndrscr

Flrrt rnd oocond maxllBpoda (eoc Flg, {?} now wlth olgbt
nrtatory totao. Tblrd maxtlltpcdr aud porclopode hrvr lncrreeed in
sllr; flrst pcrclopodr termlnate la a rudlmtntary cbda. GfU budr
rra prceent ar tlny nrdlmcntf ,

Abdomcn (Flge {?, 53)

Tho abdonGn (roo Fige 47, 53) comprlges rlx sogrnontr end a

tolron: cccond rcgmrnt wtth ltr vcntrolatcral, bordcr rtrotrgly toothcd;
latcral eplncr on tblrd to fifth rcgmGrta longrr tihrn beforr. end wltb
rtrong bosll tcctb on tbrlr upIDGr bordcra; rlxth eogmcnt (rcr ftg. 53)

wlthort rplncr or gctar and about brU tbc lrngtb of thc entrrlor ecgmcnta.

Short plcopod budr atG prcront on tho aocond to rlrcth ebdomlnal
ergmcutr; thoer of thc rlxth rogmcnt (uropodr) aro vory rmrll.

Tclron (ftg. 53) now wtth flve poirt of rctec rrlrlag from ltr
lrcrtorlot mrrgln mcdlrl to tbr lrtcral eormrs. Tbc lanrr palr of
rotac b rlmplr rnd tlny.

Tho rlxth abdonlnal ecAmcnt lr provtdcd wtth chrona.to$orcl of
tbc arm,r eoloul and dtrtrlbnrtlou trnttrru ebuaetcrlrtng tbc EorG
antorlor abdomlnrl rcgmentg dcrcrlbcd cerllor.
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STAGE I"OUR

Flgr 5{-61

Lrboratory-rcarcd Zocn larvac rcmrlncd ln thc fourb rtagc
for porlodr of bctwcon rlx drfr end tcn daya bcforc notrltta3 to tbe

McaeloDe larval rttgc.

Dcgcrlpdon

-

CcehalpthoraF (f|'g. 5{)

Totrl lcngth of lerya 4.75 filnr Rortrat eplnr 1,25 Emi dortal
carapacr rpinc Z.{0 mm long and only ycly rUfbtly curvsdl letcrel
crralrlce rplnrr 0. 5 0 tnr[o

C_rrhallc Aplrrndasor (ffgr 55 -59)

Flrst antcnna (ftg. 55) wlth pcdunelc lncomplctcly dlvtdcd lnto
trro rrgmentai lnncr tlmut coaeplcuou. but snrrlll otrtcr remuf
armod wttlr ebout ?0 ecrtbrcto rrranggd tn 6rcr irfirlrr rlong ltr
lnnsr m"or3ln.

Seeond entrura (ftg. 56) wlth cndopod now orly afl5btly rbortrr
thau crolndi rplnour ptocorr hrg not lncrccrcd ln rllc and lr now onty

two flftbr tfro lcngth of thr rortnrn and lcrg thla oDG qrrerttr thrt of
thc dorral rplna.

Mandlblc (t'lg. 5?l rtroagly
uot rojncutrd.

Flrrt Erxllll (Ftg. 5Sl wfth

aplnrcatly furcd. but anurturc lr
Zocr; rndlter oe.h wlth abont lZ

rldgcd rnd tootbrd; palp long but

tbc two dtrtel prlp rrgncutf now

rlnller to 6,rt of tbr atagc tbno
nu3lnrf rctec.

Eteond mrxflle (rlt. 59) now broad end wcll dcvdoprd er ln 6s
edultl rcepho3nathlt. rory frlnjrd wlth t0 or mor. rrrrglnel rftrt.



Fl;. t{

Tl3. tt

Fl;. ;6

Fl3. t8

Tlt. 19

Flt. 60

Flj. 6l

Otlur tnncrfrut Strlr { lco lrrvr

8tr3r { Zoru lrtuel vhr

Flrrt eatron od r[bt rldr

Srcord rntrlat of rtbt rldr

Mrndlble of lcft rldt

E.lrrt nrrllb of trft rldr

Ercond nu|lb of hlt rldr

Thbd nullllp.d rnd ptrrlopodr of l.ft rldr

Flftb, rbgth rbdmhrf !.lnlata rnd ttlrcaf
dolrd vlcw
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ltoreclc,Apicqdrstr (flg. 60)

t'lret and rccoad nrxrupeda (rcc Flg. 5{} now boer ton
nrtatory ectac. Tblrd medlllpcd and porclopoar (rlg. 60) rrc
robuet aud well developcd, tnrt rhow only pcrdal rcgracntatlon bcncatb

thc zoeal gltln.

Alt gtll budr ars vlslblc ar rudl,mcdl, but ato wlthout lmollae
and aro non-functlonel et thlr etrgr.

Abdo'mcn (ftge 54,6f l

Thc abdomon (eco Elg. 54) ta co,atldcrrbly trar3or thrn that of
thc ete3c ttrcc Zocai letrral rplnco vcry long and ltroagly davclopcd.
Plcopodr of gocond aogmrnt 0.38 Em tn toagt but r$ll unlrunour;
rcmrlnlng phopodr dccrcsfc ln alrc poetorlorly to thor of thc tlxth
rcamont whlch arG only 0. 13 mm loog.

Telaon (trtg. 6l) wlth thc fourtlr portcrlor rcta about heU tbr
lcngth of thc thlrd rctat fUtb (mcdtal) 

"eta 
a ltttlc rm.aller. A:rillary

doreal rota of tclron cornul vcry tfny and mry br rbrrnt ln mlny
rpcclmant.

THD MEGALOPA I.ARVA

Mcgalopr lrnrel wrr. obtelncd by noult from tbe fourth rtejc
Zooa ln thc leborrtoryr and two rprclmrDr $rrr obtrlnrd from tbr
pfenkton. Tbotc le oaly oan Xcgrlopr rtrgt tn grtur trnncghn
uiblch noultod to thc flrat fuvrnllc crab rtrgo rfter le to ll deyr.

Dercrlptlon

-- GoohrlotLorar (f'[r 62, 63]

Geratrnco2.00 mn bot, l.g5 nn wtd., rptrtngly pubrrcrot
end rtroagly rldgcdl lrtrrrl rad portcrlor Errfinr frlngcd wlth flar
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balrti frontal rcglon longar tban broad end tbc rostsum lg roundrd

but not dcprerrodl lntrrorbltal rpacc 0.63 mmi poetcrlor mugtn of
clrapacc wlth a lrlr of pronlncnt hrbcrcl,ao. tyec largc end rcachlng
the lcvcl of thc letcrat carapacG merglnaS cyc-ttallrr long, cparecly
pubeeccnt and wlthout rlilnca or sctae.

Gcnhellc:Aupndarcr (ftgr 64-66)

l"lret aatrnna (flg. 64) wtth rparln3ly cetorc pcdunelc of tulo

rhort prodmsl tcgmcntr ud a lrrgcr dletel rcgmcnt; lancr renus
of tqlo tcgmontr rnd wttb four or flvc trrmlnrl acstbeotcgt outcr
ramur of alx ecgncuta, moac roburt hrt only cltgb0y longcr thrn
lnncr tlnua, lnncr mergln wlth mrny ae rthrotcr but wltb only two

et ltr tilp.

$eeond entcnna (tr1g. 65) not reduccd: pcdrrnclc of trro rogmcnte;

Ilrgellrtm 0. ?2 mn loag and comprlelng clgb or nlnc eogmcntr mort
of rrhteh po.rGtr four dfutd lctec, but two or throc rcgmcntr oftsn
lach rctaoi cxopod ebrcat.

Mendtbh wltl a Flp of threG lGgmeatr but otborwlac rlmller to
th+t of thr fonrth etrgc Zoa larna,

Ffrst nraxl,lla (Flg. 65) wfth patp now flattoncd, two-rGgmentcd

and wltb few roteo; endltcr wtEr Enay urorc setac than h thc fourth
ategc Zoca lrrva.

sccond maxllle lr rlnllrr to tbt of tho Mcgelope lerva of
Hctuorlug rohradUr,onr (..r Flg. l9) but ln grlur tnracehrl thc palp

portfsru f,ve or tlr buel rrteo.

Tbor,aclc Appcndaqcg (ftgr 67 -721

flrrt mexllllpa (rlg. 5?) ll not tr&recd to ttc dcgrcc found tn
thc MegaloF of tlrtcrorlur rohrndlfro+r r cqrt rnd bactr rrtorci
cndopod Orttonrd. rholt ead wlth on prodmrl lnnor tcta end flvr
or llx dbtrl rrtrc rrldch arc not plunort; clopod tqrlcc t.hc lcngtb of
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TIGURES 62 - 74



Orlug tru+crhre: McgaloPe lrrve

Flg. 6? Xcgalopr larvri dorrat vlow (ebdomcn cxtcndod)

Fl8. 63

Flg. 64

Flg. 65

Flg. 66

I.lg . 67

Flg. 68

Flg. 69

Flg. ?0

Fl8. 7l

Ftg. 7Z

Ftg. 73

Mcaaloln lervei letrrel vlrw

Flrrt eatcnnr of rlgbt lldc

Sccond entcnne of ldt rlds

Flrrt madlfr of lcfr rldc

Ftrrt m8rllUpod of I'cft eldc

Sccond mrdfflPod of lGft cldc

Thlrd maxllllprd of lcft eldc

Flrrt pcrclopod: techlrrm and n ruf

Sccond pcrclopod: drctYlul

fUth pualoPodr drctYlur

Plcopod fron toft rldo of eccond e'bdomlnll

rcgnrnt

Flcopod (uropod) from lcft rldo of rlxth

abdomlnrl eogmcnt

Flg. 74
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tte cndopod end of trrp eogmontr, proclmal cegmcnt wltb e fcw orrtcr

dlgtal rctac, dbtal rcgmcnt wlth four long btplumolG letac at tts
tlp. tpfpod lugc and wlthout rctac for thc jrcatcr part of ltg
lcngth, tut ths dlrtal thlrd l.r morc alondcr and provldcd $rlth

many satac.

Sceond mexllllpcd (flt. 68) much largtr than tbrt of llgtcrszlur
rPttrndlfrgng, and dlffcrr malnly ln tho eomltlatlvr lsctr of reductlon
of botb tbc ondopod end exopod. Othcr dlffcr€nccl lncludc thr
plGtGncG of four wrll dovclopcd rctec at tbs tlp of tbc exolnd, B

nruch smellor cplpod, and t{ro occurtGnco of r podobranch whlch lr
not found ln Fotelolfus rohudlfronr.

Tblrd mrxllllpcd (Flg. 69) wtth coxs and barb havlng fcw rcta..
Endopod of flvc rrgmcnte: lrebturn rhorti EGrur broed wfth ltr lnau
margtn hrvtng four rtrong rcrrstlone rnd trumetous sctaci eaqpur,
propodur and drctylua tctpcctlvely sn311cr and wlth sl'nllar armahrr.
to tbo cortotpondlng aegmcntr of F.. rohmdUropt. Exopod longor tbln
cndopod and comprlacs two rrgmonte: flrst rcgnent almoet ac toag aa

tbs ontlrc cndopod and tr urlthout rctaci dletal rcgmcnt about haU tho

lcngtJr of the proxlmrl rcgmant and provldcd wltb ctgbt blplumorG rctgs.
DPilpod lergc tbaa thrt of thc rocond msxiltlpcd. Gllla comprlrc
ono rrrdlmentary podobrane.b wtthorrt lerncllra, two erthrobnnchc - ttc
lower gtll of thoec two bclng tb,c enrlflr.

PololoPodr dlffg1 greatly frorn tborc of thc Mcgelopa larvr of
H. rodundlfrope. Flrrt pcrlopod (eco ftgc 62, 63) cbcfatt end

rlnrlagly nrbrrcrnti hcblnn (Flt. ?01 wttb e rtrong vrutrel tplnr.
Sccond to fourt! pcrclspodr (ror Flgr 62, 6t) prbrserut rad rlnller
to orch othcrl propodur wltb r rlnjll ventral rrtort rpilnr; drctylut
wfth tbrqc rrle,h r1ilner rad trrulnattnf ll a elngh rmeotb rplnc
(Ftg. ?l). Ftftb prrlsped rlmllrr to thc antorlor pcrclopodr, but

tbe drctylur (tr'tj. ?Z) boerr 6G vlntrrl rrtoro rflac rad thro long

trrrnlnal rctar (rtfodcr!r' - Lcbour, l9Z8).
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Thc dff formula appltcable to tbe Mcgalopa lerrrr and adults of
Ozlus truncahrr k bbulatcd bclow

Plcurobranehl,ao:

Arthrgbrenehlacl

Podobrancblee:

Eptpodttcs:

Exopodlteer

\,TAXI.LLIPEPS

1?^3

r
I

I

PEREIO-POpS

12345

I
I
I

I
I

I-
z

-

z

NOTE: r :l rudlmcntary gill

Abdomrp

Abdomcn (scc Flgc 62, 63) of elx ccgrncntg and a telaon, l.90 11ur,

long and aparlngly pubceccnt. Abdomlnel eeprreata are glmllarly

PloPotttoncd to thoac of thc Mcgalopa of lI., rotundlfrong: rceond and

tblrd tegrneat3 arc wldegt (0.56 mrn); letcral plcura of thc gccond to
fUth rcgmcntt lrG extcndcd ventrally.

Biransr,ra ploopods o€cur on ccgrnrntr two to elx (ecc Flg. 63).
Plcoporig of l{re sseond rcgmrnt (rE. T3} arr lergertl protopod

0. l8 mE ta lcnglb end without actae; ondopod 0. 13 mn long. rlcndor
aad rcrtetod elong ltg lnnor rllrtal marglry cxopod 0.4{ rrun ln lcngth,
brordrr tbra cndopod and frtngcd wlth ?2 tong blplunolc lctac.
Ploopodr of ttc thlrd aad fourth rcanonts clnllrr b thoec of ttc
rceond rcarnrnt, tnrt lmrllor. Plcopodo of thc fiftb rcgmrut vlth
rxopod 0.25 tnur long and frtnged wtth Z0 "'qrSIBl lotrl. Plcopodc

of thc rbrth rcgmcnt (rlg . 74l_ yery rmallt protopod and cxopod eaeh

0. lt ran long; cxopod provtdcd wltb 12 merglnel rotte; cndopod

ttny rnd wltbout rctac.
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Tslroo (rrt Fll. 6el wltb ltr portcrlor nulln broadly rnundrdr

rlnort ftnlabtt t$o ot four alautr pcrt do? trtrl.

Gbrtlmrtouhore Pettrra

Thr l|tjrlopt lrrvr of O{pr trunfrhrr, pc.rorlrr rlnllrr
e,bromrtolhorm b tLr Zo* lrrvrr, ht bm eddl$mrl chrmrto$orm
la tLo lrgr end oulFc.o Ar la HltrTorlu? ttfundllrger ttr rtcoadrry
ryrtm d slrmrtoShcrr dfrtr$rllcn lr jrotly drvdoprd rnd

atftctlvrly nuh,r tbr prlmarT rytto.
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Heteropanope (Pilumnopeus) serrartfrons (Kinahsrr fB56)

tach fcmrh cerrlcd Z 
' 
000 or Eott vGry rnrll Gggt. Tbo Ggf!

of tqo rpcclmcnt wGrG conll8ratlvcly frrrhly lrld, derh brownhb-
gtotn ln colour, rnd mGafursd 0. {0 mn x 0. 38 -ra or 0. 39 mm x
0. 39 tilutu Thoer of thg turo rcnrlnlng crabr worc elmort roady to

hrtch rt thc tlmc of collcctloa, ltght ollvr gr.on end a.afurod 0. {5 rnm

r 0. {0 mn.

THE PRE-ZOEA LARVA

Prr -Zocn lrrvto brtchrd from tqro rlroclmrne carrylnj tbr norc
nahlrr oggr ?, 10-12-1964. lte dgratlon of tho PtG-tocal rtrgo ln
thc laboratory wat ebout orrc hour. Durlng tLlr tlnc larrnc lry on tbc

bottom of thc equarlum rnd dld not rwlrn untll ocdyelr to tho flrrt ttagc
T.ott larvr we! conphtc. Proeorru of 6r prc-rocrl sutlclr dlffrr
fron thorc dcrcrlbcd for Oglur truuge.Err only ln tbo drtallr drrcrlbrd
blbr.

Dascrhtlon

-h-

Flrrt rltcnnr (Ftg. ?5) producod tnto tvo loqg pluraotG proccrtct
of about qurl lo4gth.

Sccond rntunr (ftl. ?6) urtth thr cutlclc nlrrurradfnj ttt cropod

ertcndcd lnto only two loal lflumorG plocftrfrr

llnc.
tboec

bdag

Tclaon (trt1. ??) nrrlow wltb r drcp ehft tn thc lnrtcrlor ald-
Tho f oyel grlrr of portcrlor tclron ploc.r3cr lrc dnllu to

of O. truncrhr, bnt tho fqrrt.h (ununrd) procere .ltffcre ln
about hrU ttr lrn$h of tbr o,thr llr.
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F'IGURES ?5 - 88



H cte rop?nopc, (Pllrrmnoeeur ) c crr,asfron! : Pre.Z oet lrnra

Flg.

Ft!.

Flg.

Flg. ?8

Flg. 79

Flg. I0

Flg. 8l

Flg. 82

Flg. 83

Flg. E4

Flg. 85

Flg. 86

Flg. t?

Flg. 88

75

76

77

Ftrrt rntcnnr of lcft rlde

Second entcnna of rtgbt glda

Tolroni dorrel vlcw

Tolroal dornl vlcw

$tagc I Zocal latoral vlcw

Stagc I Zocai po3tGrlor vlcw

Ccpbalo'tboraxl antcrlor vlow

Flrrt antcnne of tcft tldc

Soeond eatanns of rlght aldc

Msndlblc of lcft rldo

Flrat msxtlla of lcft rldc

Sccond maxlltr of loft sldo

l'lrat maxllllpod of lcft slde

Sccond madlffpcd of lcft rldc

Hetcrop?noroc @) Ergltlfrsnrr Stagc I Zoct lrrva



w' ffi.
. @,@

O.50mm

@,@,@"9
O.23mm

.@
O'l25mm

w

{@'

p@

#@ ffi@



r33

THE lrIRST STAGE ZOEA I.ARVA

Dcecrlrtlon

-

Csphalottorax (ffgr ?9,80, 8t)

ToEl lcngth of lanr l. ?5 Elnr Rortnrn vtrtrnlly abros aad

rcduccd to r Hay ploccrli dorgsl e,arallrcc rplno 0.63 En, lonl and

only rffbtly curvcdt latrml cerrllrcc rplncr rbort rnd etrrlght.
Cenlnc. amootb rnd wltbort tubcrclcr, but wlth froatal hrlrr er
ln tbc Zoca l,arrrro of Orlur tnraertn . Eyor rclrllc.

Ce4pHc Aeornd?sce (rfgr 8U -86)

Flrst antrnnr (trIg. Se) unfrrmouf wlth tso loag end trc
rhortrr tcrnlnd ecrthectcl .

Sccsnd entcana (rU. S3) wftb ocopod 0. {{ nE tn lcngth and

posecrrlng lnncr dtrtrl halrr Erd onl etrong letcrrl rplno arhlng fro'n
Itr dlrtal tblrd; rplnout procara wlt.h dfutal rctec, only rll3htly lon3cr
tbrn tlrc txopod rnd four flfthr tbr lcngtb of ttc dornl earrFcc eplnri
cudopod ebrorrt.

lvdandlbfc (rlg. 8{} Bret mrdllr (rt. 8$) end rrcoad rarrdllr
(ftt. 36) rlnilrr to ttoro docrtbod of thc rtrfc ono Zoot ot
o. tT,rracetur btrt rrr hcrc rmrllcr. Ths prortmrl tlp od &r
ecephognrtblto (Znd Erxillr) tr plunor. rsd trpcrr to e polnt.

T,Fpfeclc iA,ppqndtce r, (flgr 87,8E)

fbtt'n^rllllprd (ffg. t?) sltb thr con lrehlnl rrtrrt brrlr
stb forr gtoupr of tlvr or rlr rotrt rloat ttr I'rn.r Erlffnl radoped

wtth hchfirmr Efrrf rnd propeftr ocb berrln3 twr lnnor dlttrt
lrtrr, crrPtre sltb oBG rrte rnd dactylur wltt ieru trralarl rctrq
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GttolDod rhortcr thrn thc cndopod, two-rcgncntcd and wlth tour tormtnrl
natetory lGtae .

Sccond mrxllllpcd (Ftg. 88) dffcrs fron tbr ftrrt mrxllttpcd
malnly ln tht ths cndopod ls of only tbrco rcgncntr. Dctrllc of
retatlon aro lllurtrrtcd (eco Flg. 8B).

Thlrd naxllllpod lg preeont er e tlny rudtmcnt but tborc lr no

rlgn of pcrlolndr.

'Abdoqlrn 
(Ftgt ?8, 7j, g0)

Abdoncn of flvc ecgmoatr end e tclroa; fqrrtlr and flfth
rcgnontr lo'agcr aud moso aarrow thrn t.he antcrlor rcgncntri tbc
flrst rcgncnt lech,r a portcrlor dorsel rplnc hut tbc srmrturc of rll
ccamtatr lr ottcrwlgr tbs rtur. er ln tbr rtegc onG Zoa ef
O. truncafirr. Thcrc le ao alga of plcopod hrdt.

Tclron (rtg. ?81 trtttowGr thrn ln thc two rprelcr provlonly
dcgcrlbrd: leteral urrglns of thr tcbon end tbo corrua arc a
coutlnuour rtrelght llnci lqncr mrrglnr of tht eotnut rrncd wtth
nunarour gtout lplnct. Tbltc rrc tbroc prlrr of lrtcral tcfuoa
rctac: eatrrlor palr largmt end utrtng frm thr latcrcl tclron
mrrglnr rt tbe lcvcl of ttr ncdtru clrftl rccond pelr dro lrtonl,
much rtulllcr, end rlhntcd et tbc berc of thc lrtuel sorlNnl tblrd
prlr dorrel, of lnttrmrdletr rlrr, ead tlto rlfurtrd et thc brec of
thr trkoa corrul. Tbct. lrc thrcc prlrr of rrter llttntrd lnrldr
tbr forh of tte tcleoa. Tbcac l?. dnllar to 6otr ducrlb.d fn bo&

F;tcro,rtur qghrnd$rot aad oa$! tnrgcllrur hlt 6cy rrc bm
r;lrtdvely rnrller.

rlmsrt treulrrcnt re
rnd Ughtly eolqncd.

thrmrtoohorr Prttrra (ffgr ?9,80)

Thc lervrc of Hrtuonnoqg (pllunnoeclrl) qrrntUroar rr.
thr ehlonrtol&eru
Tbr dlrtrlbutlon lr

pnmut rrc vrry rmrll
trhlrtrd tn Tebh t.
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TABI.E 3

Hcteroponope (Ptlumno,DGus) rcrretlfronr

Cbromsto'phorc Pattcrn of Strgc Oac Zoct

(rurun)

Ie,rva

PRIMARY $YSTEI{

A.
l.
z.

3.

1.

5.

6,

7.

8.

9.

Norrel Group

Suprrccrebral

Antcnnulrr

Antcnnal

lrbrel
Mandltnrlrr

Mexlller
Maxtlllpcdal
Latcrrl Intcttlnrl
Sublatcrtlnal

- O - .a r- 
- - - - - .r- - - -- - - .t

al - - 
rD- 

- - - - r- 
- - 

r- - - - - - I

rcd
rrd
rcd
rcd
rcd
r - r-- - - .l - .a - - - rD - r-- - - -

rcd

rcd
- - - - I - -.4 !D O .t.t - rt ta I rt ! ra

rcd, cxtcndlng lnto dorrel rplnc
- - ia - - - i- rt - - -.a r.r - - - al r- r-

B.@
10. Msdlen Gertrlc
I l. Prccar.llec

LZ. Subcerdlrc

13. Portcrrdlre

SEGONDARY SYSTDII (Xot tGprGf outrd ln tbtr epcclcr)
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DISC U SSION

Hctorollur rohrndlfrons

Tho brc:dlng of thla rpoclu lr not rr rrcll dcflncd er ln tbo

naJorlty of Brttlrh Brgcbyura (f,obur f9Z8r pp.50l-2) or ln othcr

Ncw Zcelend aprcfur obgorvcd durlng tbs courrc of thlg rtudy.

Bomctt (1964, p. 66) rccordcd ondgcrorrr fcmrlcr botb lu nld-
sunncr (fcbrulryl and mld-wlntcr (Jr*y) rnd Dcll (1963)

ruggcrtcd flnat &.-ggsgdlfppl brccdr bl-ennually. Tbcsc

obrcnratlonr cla alrnort ccrtalnly bc cxplrlacd by ttc extcudcd

brcrdlng and lncubatloa pcrlodr. tt lr lnerlbly tbG low p;rccntagc

of otfglaour fcnelcr prsrGnt et rny oaG tlnc thrt lcd Gblltou and

Brnnstt (lge8) to rtrggcrt tbrt fcmalc cnbr tacubetlng Gggt Ety
ronaln rccludcd. Dur{ry loeubrtlon tLc Gggf of H' rolunrflifronr

lncrclrc ln volumc by abort gA-7,, Thtr rllc lncrcrgo lr probably

duc to slow uptelc of wator fron tbc omrlronmut durlry lncubrtlon

ar rhorm by Davlr (t96{} for .

Thc pro.&ara larvg of Hctorerlur rohradlfronr lach,E tbc ururl
foatbcrcd procsrlror or scrtbectcr on thr entcnaulre, tntennao, and

on thr tclron (".o Lcbour lgZgr pp. t?{-6}, rnd Ery thcrcforc rhow

phylofrnctlc rolatloathlp \rlta thc norr fp.cieUtod end rceoutly

tvolvod fantltor of brachyrhyachour cnbr la uihlch ttoc plc-loeel
paocrf 6rr ato rlro abrrut (tor lVcer 196?).

Fqrr Zore lrrvrl rte3tt rrc ch-rtctrrlrtle d nnthld crabr

drrcrlbcd up to thc pre rcnl tl*nc (;or }T'er, ln prrrr) tut fn
H. ratundlfrgpr tbe r3gr lr. lrr3rr tlra tny reordrd from rnntbld

crebr wtth plrultoatc dcvdolmcnt rnd thrrc u. only two losrl rtejrl.
ln ra culhr prpfr (Wcr 196?) I ruggrlttd &tt rbbrcvirtrd dmclolnrcnt

bu cvolvod rporadleally rnong phylogrnetlcally rurdrtcd rlnclet ln
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uthtch tbc rdult crrbe potf Gtr rp;cleUecd and rortrlctod hrbltrt
rcqulrcrnGlt!. b tbcge epcclcr tho leagth of freo lrrvrl llfo lr
rbortcncd, dltpcrnl ll thcrcforc rcrtrlctod, and thc populatlon

tr rnrlntatnGd rvt|btn a glvcn ccologlcal nlchc. Ae edultr of
H. ,rpbrndlfrgar atf roclure and llvc ln a rtrtrleted lntorttdel
hsbtttt, thc nrrnbrr of Zocn lerwal rtagre may hcro bc rcduccd ln
rorlr€nrc to tblr h3bltrt rcqulrcment.

Thr Zott lrnrec of tlgtgrerlur roFradlfrenr porrcst a promlncnt
nodlan hrberclr rlhratrd portcrlor to tbo dortal careFrcc eplar. Tblr
rtruchrtc lr fouad rlro ln llwrolrrslr p,lrnr (rcr Gulete 1960), Oliul.
tnrnceturrand ln O. nrlrrlo.rua (eco Chhrp3ar 1956), but ttr eljnlllctncc
lf eny lt uncrrteln. Stpllrrly, tbr ratrnnel rptnou! pto€Grr lr
dcvdopcd to a dcgn not provlonly reGu ln ranthld Zoco lanracr'rnd
ttc struchrre of thlr appondage ln Hctcrodur rohrndUronr cannot bc

relrted to tb^ot of any otbcr bracbyrhyacbour crab. A furthcr Zocl-
larval cheractrr of truccrtrta atg'rUlctacG tg tho pr€rGnco of a long
pglr of dortolrttral rplnor rrlglng poetcrlorly from, tbc ftft!
rbdomlnal rogncat. Otbcr tben ln tbc Srrt rtagc Z,oa o{ lfcnlpoc
rumeh4 (rcc Preaed end Tenpl 195?) r rplnc le nst haorra to oceur
ln thtr porltlon ln rny bncbyruen Zoor larva. Thc abrcncc of
latrrel Papilfr. on tho tbtrd rbdsmlnel rcamcnt, ard of latcrel tclroa
rltncr ln tbr Zocra of F,l. rct$rillfre-ar lr probebly only a tpcclflc
chlrectlr, but ttrrc charrctcrr lrc ulnlly prracnt ln xaatbid Zoct
bwro (rrr lftu, ln prrre).

Chrrectctl tseh at tbc fota of tba rortnrrn, tbr pTGTGDGG or
rbrcncc sf a mcdlan dorttl rplnc or o'tlrcr rplnrr oa thr curtrnec,
Pt.lcDGc ot rbreacr of long actao oa thr drctrytue of thr ftflh
pcctopodr, nnnbcr of rr0rc ou ltr lert ptr o{ ptcopodr (uropedr},
rd tlre nrrmbGr of rc€.f rorr hoohe or rglnm pr.rcat on tbr
pcrctopedr hrvc togcthst b..m nrtd to dbttryuilrh thc Mtgrlope lunao
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of Brltlab crabf (roc Lcbour 1928r p. {89). Thc rtatue glvea to
thcac chrractcrr by Lcbour hag not bccn rerlourly undcrnlncd
by rubrrqucnt worh, on tpcclcr from outrldc thc Brltlcb hlcr.
Gongldcrlag tbr McSeloF lrrna of, Httcrorlur rohrn4lfroEe ln thc

llght of tbcrc chrrectcrr tbc followlng obgcnratlonr r"crc madc:

abtsncc of a doflnltc rortrum lr aot known to occur ln any Mogelopr

otlru thrn tborr of thr Lcucsrlldrc and of Plnnothcrcr,vctcnrm
(Lcbour tgzsll abrrncc of r urcdlen dorrel ceraprcr aplnr rhowr
no rclettoarblp wfth the Gencrtdee (eug;ertod by Rtcbsrdron 1949a)

uiltch hrpfcally porrctt ruch a rptnci ebttncc of rotac on tbc
deetylur of tbo flftb porclopod dlfifcn fron thc prcrGneo of ruch
ectat fouad tn ell Brittth Brae.hyrbynehr cxccl* thc Ptnnotbcrldac
(Lcbour l9Z8) rnd tn thc grcat maJortty of brachyrhynclour Mogelopa

larac eubrcgurntly dctcrlbcdli tht ebrcncc of booLl oa aplnee on

tbc pcrctopod argncnte of H. rohrndlfrgan lr of unsortrtn etgatftcencoi
eo f,rr rr lr hnown H. rohrndlfr.ous ll thc only tpcclee doecrlbcd ln
v,hlch uropodr us entlroly abernt througbmrt lervel ufrz.

Fron tha lerrnl chuactorr tbcrtforo, tt b dtfftcult to crtebllah
clorc rcbtlonrhlp vttb otbcr hnown brtebyrrrln lrrvro. Rcdrrctlon

of the ptG-Zoct brval cutlcle can porlbly be rcletrd wlth tbr rknllrr
trrnd se.n ln thc !ro?. hflhly rvolvrd temtltr t oI Brec.hyrhyrrchr, but
on trhc otLcr hrDd thtr mry bc a rlncleltretlon connonly arroclrttd
wlth ebbrcvlrtrd drvrlolmrot end would thcreforr hrvt ltttlo
$ylogcantlc rlgalfleanco. Two Z,scr. lrrvrl rtegrr ll r cbmetor of
thr Orryrhyncbr (Lebctrr tgatr p. l?U Gnrnry fgfZ, p. Z?jl, but ln

r--
'Ltch of thctc rrtrr ta H. fots+dlfroq! nry br ldat d b f6 way to
rbbrcrrlrtrd dovdelmratr lr tbcy rrr rlro rbtont ln ttt Mr3rloF o{
Pllunsrt nerpmdlndtlc rnd P. l,pnplnur (rcc Woer lg67).

Zn,tAt-ontrry ln ttc ttr;r four Zsln of Cblorsdlr,llr ntrrr (f,'orrhfll)
br,rt rbrcnt la tLc Lfegrfopr (roc Gohu l.
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Heterollus rotundlfronr thtg crnnst bc te},co a; onldcnce of
relatloanhlp. Rcletloaablp wttb Homolarpir suggostcd by Baler
(19301 ls rrot obrvlous \n&en comparlng tho Srat ttrgc Zocl- luna of
Hctcrorlur rofirndlfrog wtth &st of HomolerpE plana describcd by
Gulst& (1960). Afftnlty lr luggcrtcc by tbe prcocncc of a modlrn
doraal caraFrco tnbcrclc tn both epeclca, ht tn o{:hsr rerprcts thr
Z'oe of Hr. Planr l: tyaleel of &c eubemlly Xanthlnaa (rcc lvcal,
ln prcee) and ll quttr rrnllkc &at of }lctrrosluc rotrrndlfrous. Th.
Mcgalopa lerwa of, H. fotundlfronr lr hfbfy rpeclaUccd and brs no

Lnoun aflfdtlcf tmong braelyrrran Mr3elolne dorcribcd. Howcvor
tlrcro al3 to Erny gcntta ln qlhleJr tho Mtgaloln lr unh,nowu, t!.at thc
vialuc of thll rtn3r lr ltmttrd (Guracy lg4Z, p. ZTZ!.

Larvrl rcletlorrrblps of 6c Brachyura aro normally of coaeldcrabls
valuc urhsa conrldorcd ln the ffgbt of adtrlt ryctcmetlcr (f..cborrr lgZ$i
Gurnry 1942). Howuvcr, ln the car6 crf Hetorotlur rotundUrogr, I
conrldcr that thors le ltttlc larval cvldcnce to aupport lta prcrcnt
lnrltlon ln thc Atclecycllder, or to ruggGft any lclstlmrhtp wtth
larrrao of tho Cencrldec (acc Lobonr lgUS) or wlth thorc of tho
Goryrtldrc (rco Gurnoy lgOZ; Lcbour l9egl. Slnllrrly, tlhorc lr
ao 3upPort fsr tbc suggcrtloa of Balsr ( lggo, pp. a0I-{} tbrt
Hctcrqdue lr htGrncdlrte bctwsca thr Goryetldar rad thr Xanthldr.
on brval cheractrrr alonr, lt l. dlfilsult to rctrln H, rs,tundffroBr
ln tbc xanthldrG or .rrGn tn bc Bracbyrbyucbe.

I"br onll coacludoar urttch nty br rgaroarbly dreun frm ttr
lanral rvldonco itf l[rt H. rotuldlfronr lr e blghfy tpocblbrd crab
rrlrtcd prrbrpl Erore clorrly tc thc Xanthldar th+n to eny otbrr frnlly.
Dtvdopmrnt ll lncomplctcly ebbrcvlrtrd porlbly to rgduce dfuperrel
b rorpontG to rortrlctca fnlsl'tldal hrbttrt rcqulrcmrntr cf tbt adnlt
cnbr. for ttr prucnt tt wsuld gom dcrlreblc to rttsln 6c rprclrr
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ln thc farally Xan6ldac followlng Eennctt ( f 96{}, but larvel

cheractcrr luggGrt that H. rotuldlfronr could be rnorc prop;rly
clageifled ee tho nonotypr of e tGlretrtc rnd epcclalbcd

bracJryrhyachoue fanlly wtth rrnc ortaln rclatlonahlpr .

O-due tnrncatq!

Ptc-Zoea lrrvac of turopoan xanthld crebe hrve bcon

e,henctcrlrcd by Lcbour (19a, p.503) but mrny nutlld lervac

dcecrlbcd from otbcr loerlldsr do not eonlerm to tberc cheractcrl.
Ia tbe Brlttrh Bracbyrhyncbr tbo prc-tocal portarlor totron proccrl.t
r,re long end plunoec cxcopt thr flret (outcr) end thc fsurth proccftGg

Tthich err comperatlvely rhortcr aud rmooth. Itr thr pro -Zoct
of @ tbc flnt proccrr lr phrnoro end only thc fourb 1r

rmooth. Anong *antbld crebs fie rlro occur! tn Mcntep?

mcrccnrla Sry rnd Penonqpr bcrbet$ MtlnG Edwardr (rro Hyman

f 925), ln Cvclorcenthopr novrm4cntahrg (Locurngtoa) dcrcrlbod

by Knudrcn (1960), Pllrrmnur lumplnua Bconott (wrar 1967) end

HctcroHnopc @) ;ogrrtlfronr brc dorcrlbcd. Hlncc
thfu ebarrctcr, prcvlorrly thought to bc chrrretcrlrtlc of thc gcnur

Eboltr rnd of thc O:ryrhyacbr (Lrbour lgZ8r p. 475l lr ao longer r
dlrtinctlon bgtsccn tho Oryrtmrtr end Oryrhyachr sn orrG bend and

tho Bracbyrhyncha on thc other.

Gbs,ractere of O..,hlacttul Zorn lrnrec ufrlch eonform wttb

tborc of tbc frntly Xrutbldrc drrerlbrd up to ttr prmut Omc rar:
t$r prct.ncr of four roel rtegoi thc {rvdopcnt of tbr ratennrl
c*opod r! r dlrttnct reln.ng tbr prcr.rcc of r Flr of lrtrrel
psfilUrc on aec.b of tLr rrcoad ead thlrd rbdomtnel rr;montri tba

ocsur"cncG of vrntrolrttral rplnm oa tbt thlrd to ftfth rbdonlnd
rc1nontr (rco Wrer, ln prorr). Tba prcfsncc ln 9. ,tnrncrhu of
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r modlrn dorrel cerrpacc hrbcrcle rlmller to tbet rrcn ln
Hrtrodup end HoFotrrqelr, rnd thc occurr€nco of a mcdlrn
frontal hrbcrch lr of uncorte;ln phytogonotlc cljnlfleeD€Gr Othrr
dbtln€dvc goGal cherectrrr of ?llur tTu+cahrr stc tho davololmoat
of aecGf sory banl tccth on tbr vcutrsletcral ebdomlnul cplnre uihtch

lr not hnoqm to oeeur ln otbrr natbtd rpoclm, end ttr proecnco of
r darnl epdnG oa the flrrt rbdmtnrl ergnot rrtlcb brr rot bcon

provlonrly rccordcd ln eny brecbyrrna hnnc. Tbc axtromc
devololmcnt of thc dorrel rplno oa 6c latorel tclra colnre lr
trrrallcbd ouly la o.. ,nrnrlorur- Sdmpron (rcc cbhrpjar 1956) end
ehll nry br a good gcnmlc chuactcr.

Tht McarloPr lerwa ef O. ,tr,uacehp porr.f ro; all tbc Aoaual
ebnrectorr urtd ln thr dtegeeelg of tsrltlrb rprelor (f,oUorr 19e8,

PP.50t' SZil and eho conforar wcll $d&:can6ld Mcaelopc luvar
eubrrguoatly dorcrlbrd frm drrwbcrtr'

Htncc hc pre -Zo.l , Zoan, rnd Mt3aloln larvrl etegot of
O,.llrlr Eruacr?ur arc gGn.rally rlmtlrr to thoro knowa for nqthld
cRbr, htt thcy rtG gultc dlrtluct both rt tho gcncrlc lrd rprcUlc
lovcb. HowovGr nrny lrrvel churetrrr of o. trua!:*ur lre
conrldcrably rpoclrlfucd, e,nd lt lr tJrrofon dlfflcu& to rcleto thc
gfaut Oslst, to otbor nnbld jtacsa on {tc btrlr of lrrvrl churctcrr
ttoac.

H rtrrcnnoor (Plltrnnopcql ) r_rrlrtlfroqr

Tho pn.Zola lrrvt o( ttlr rpochr lr rlmllu to 6rt of Oglur

trullcahrr rnd r[ntflcrut dlfhrnaor lr. r..B ody tn 6c urhur ofar--t-ar-D

thr llrrt rad rrcmd tntrnntG, Hosrntr, ttl porrerrlon of only two
plunor. ProcGtfG! cq tbr rnpod of tho rocond tntrrrnr lr otbcrwlec
tourd only ln thr 3enur Ebdlr (mc L.bour 1928, p.519) ht tbcro arc
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no othGt aplf,rcnt role6onshfFr betwccn Eballe aud Hctcrgnnopt.
Thcrc fu llttlc rvldsnco to ru3gmt tbrt ttfu rhareetcr la anyttln3
norc tten an lndlvl&rel apcclflc (porrlbly gcntrlc) nartatlon, hrt
ln vlow of unurual Zoca lrrrral chrreetcrr dlgqrercd bclow, lt
rupportr rcperason of tbe gGau. Hctflonqgpq from ot;her gcrcrr
lncludod ta tbc frmtly Xeatbldrc brerd oa hnoum lervrl cherectcg
(rcr lffrar, la prorr).

Although only ttc ffrrt rtr3c Zoca lrrrn bar bcsn obtrlnod,
Otcrc ltc probably four loral rtagrr ee ln othcr nnthld clabr
oxccl* 3. 

ThG lDoffcrrloa of only e
vcrttglal thlrd nrxtUtpgd ead ttc ebrcrlco of lrrrtopod budr aod

of thc entcanrl cndopod hrd vlrfrnlly sfhbrtcr the poartbillty
of only two otagca. It lr rho rrnllhcly thrt tbrcr roorl rtagg oeeu!
ln Hctoronnonc @| rerradfrons, u tbnr socrl rtrgcr
aro rrrcf rnd arG knoqra to oecnr only ln Errarnr rctlcutatrrm
$ry (r.o Cottlow end Boothout lg6?l aad ln roms Nrw Zcatead
apoclor of tbr famtllcr Pr'nothcldac and Hyatnoronldec{,

The flrrt rtagc Zocn lerve of Hctorg?rnppq @)
rruetltront-Posfesr.f oaly e nlnrtc and vrtttglrl rort4l proccfr,
--llE-hrt lr ln rll otbor charrctcrt a typlcrl xrnthld Zoe1,. Such drertlc
rcdlrctloa of tlhc rortrrrn lr alro r.an la thr zore lrrvr of

$o.tc*'orqppc @ qtrhrJ, stlmprou dcrcrtb.d by Athrwr
(1929) bnrt emong thc Brrcbyrhyneh' llhla ir othtrrrlrc hnowa to occur

T--r 
f{rntnPr,FncEgrn?rt+.Sey lDorl.feor Svr lrorrlbly ;lr lrborrtory.
rrarcd rcrrl rteger (Po*rr l?60) hrt tba.r wfrr not vtrlf,rd
fron tbr ptanhtm.

L' FurtLer drtrlh Itt glvo la t$r tarc of eu unFrillrhrd, rrvtrw
FrPfr crHtled "Tb; ffsdficracr cf Abblrvlrtrd rad Nontbbrrirttd
Drvrlolrmrnt lnoaf Aurtrrllrn rrd Ntw Zcrlrld tdrrlnc Brrebyrrre"
Pr.Plted by t'blr rutbor for 6c Atrrtraln/f.hw Zcrlrnd Gonfer.ncG o!
Dccrpod crurtaccr, sydnry, Aurtrelra, octobrr, rg6?.
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only ln tbc fGBut Plmerlharcl to *hlch HgtsroFnonc aud Plhrnnopcut
8rt not cloocly roletcd5. Hotrce emong nnthld crabr thc veetlsbf
rootnrn rPpcrrr to be e gcnerlc ehr,ractcr of botb Hctcronanopc

end Plluqnelplrr. Thc ntretlonrhlpr of thoso trno gGnore arc not

cfcar (Monod 1956) hrt thie vcry atgnlftcant Zsca tanrel etreractrr
tulgcstr thrt ln thr fr,nily Xantbldrc, Hgtelopenopo and PllurnnpecJr,a

may togethcr fotu e nrhrrel group whlch rhorrld bc ronovod from
otbor gGBGra ln thc rubfrntly Ptlumntoec wlth ufilch tbcy ar.
ctrrrontly elaerlflcd (ror ltcar. b prcrr).

t **c sf Hctrronnorr, Hd?ntsts (MBltIud) drrcrlbrd by Tcrch
( l9zz) "r" tc-.rafrr ip, ElggEEg (rrafflesdl (r t tglg)'
rnd jro not thorcforo rrbvant to tbU dlrcumlm.
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THE BEARING OF THE LARVAL PHASE ON CLASSIFICATION

OF CRABS OF THE FAMILY XANTHIDAE ALCOCK. 1898

by

Robert G. Wear

SUtrdMARY

Thc etrhrg end gcnerlc cotnlrosldon of aubfamlllcs wtthln thc

famlly Xanthldac (Crurtacca, Dece1rcde, Brachyrre) ae ortgtnrlly
conl$hrtcd by Alcock, ( l89S) brvc bccn consldcrrbly rcvlred ln rccent
ycars. Thc two most rcccnt oplnlont arc thore of Monod (1956) and

of Balrs (19571,

Zoca larvac of thc famtly Xantbldae eho\r afftntdce qrlth

thosr of otrher brachyrhyachoue famtllcr, but tt ls not poeglblc to

suggost phylogcnctlc rclatlonehlpa of a trrorc prcclre mhlrc. PrG-

Zoca, Zoet, and Mcgelopa larval cherrcterr of xant'hld crabe glvcn

by Lcbour (1928) cennot now bc congldorcd valld for all rpcclcr.

All prcvtous ettcmptr to eorrelatc larval cberacters wlth tbe

eyrtcmr of ctrarrlflcatlon proposrd for adult crebg by Alcoch ( 1898)

and by BalEr ( L927, l93Z) hrvc provod unruccesaful.

In tblr rccount, Zoct larval ebrrrctcrr of rpcclcr dcgcrlbcd

up to thc prcgont tlmc ats crltlcelly udysed and conaldcrcd ln
rcledon to the atetru of currcntly acccptcd adrrlt gcnrra ud rpcclce.

t:hc gcncrlc grouplngr uscd by Monod ( 1956), and thc arnGrle
corrlrorltlon of tbo rubfrmlllcr propored by Baicf (195?).
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Xanthld Zoca larvrc frll tnto two nrhurl groups of gcncrr barcd

on tarval chrractctr, t.hc moat lmportant chrractor bclag tbc lcryth
of tho antcnnal c*opod ln rclatlon to tbet of tbr eptnour proccrr. Thc

flrrt group lr cqulnalcnt to the gubfamtly Xanthlnec sr rGconrtlhrtad

by Ballf ( 195?), but thcrc lr ao larnal snldcncc ruggcattag thrt
"Panolnrn" geaora rhsrrld bc rclrlratrd from "Xtnthlan" gencra ae

auggGftcd by Monod ( 1956). A rccond nahrel group ls formcd by

larrrac of tbc rubf,amlly Mentpplnac eg ln Babr (1932, 195?), thc

eubfently Ptlumlqt c of Babr ( 195?), end thc gcnug Gcnron. larvao
of gcnore ln thc subfamlly Trapetltnae Miore ebould bc removcd from
tho gcctlon Hypcroliere aad lncludcd tn thtr rocond nahrral group.

Zoe,a, larnae dcrcrlbcd from drr gcnora Hctcroqgaopo aad Fflgpnopsuc
lack rogtral or latcral cerapacc rplnor and form a sGl]aretc breooh of

trhc rrcond group. Zoct larrral cvldcnce dorr not ruppoft Mmodrg

(1956) 3elraratlon of Eg&hjE from thc "Mcntpplan" group of gencrr.



r5t

INTRODUCTION

Rc,c ent Advane c a ln .{dr.$j Gla_e tUlcetlon

In the fanlly Xanthldrc the rnaJorlty of apcclee oceur ou llttoraL
or rub'llttoral ehorct ln tcmperatr to troplcal rcglone. Thc famtly
lncludct e grcst nunbcr of gGnera, but thc etahre of revorrl genGrl

lr unccrtalnr end ln many eatcs pLylogcnctlc rclettomhlpr arc obscurc.
In rcccnt ycare thcro hava bcon nany rttempts to rcvlrc the meJor

dlvlslonr wtthln thc Xenthldao, end ettcntlon har bcon fosrrgesd

partlculerly on tbc atehre of thc verlou.r eubfamlllcr rnd thclr
rG.pcc$vc gcncrlc coepotltlsn.

Alcoch (1898) lteted rcvctr rubfemlllcr and gtoullGd ttcac lnto
thc scctlonr Hyperollare end Hyperomcrlrtr. Thfu lrtangcmcnt wat
acccptcd by orbenn and by Borradallc (rrc Bcnnott 196{r p.66}.

Brkr (l9Z?) dtrtlngulahed ctght eubf,emlllcr tn tbc above rcctlont, hrt
letcr (1932) thle author raconitlhrtcd t.hc rubfamtly Mcnlpplnro to lncludc
tho Ogllnao snd Erlphiinac, and rclrirated Pllrrmnur Lcach and rclatcd
goncra ag thc gubfamffy PilumnfDsGr Among letcr auborl Stcphenron
(1945) and Bennctt (196{) hrvc followcd Balrr ln tbte urangcmcnt.

Monod (1956) dlgcurrcd 18 Afrtcar gcnGsa snd artangcd thcec

aa follom; Tbr rcctlon H1rye:olbrr Alcoch wal dtvtdcd lnto thrcc
glouPr of gcnora: (a) . "Xrattlan" group whlch lncludcd tho tctrus
Gblorodlcllr Rathbrrn, (b) I "Poaopcan" group to lncludc P?nopcur

H. Xllnc Edwardr snd prGtuurrbly rctrtcd gcnsl fornrrly clerrlflcd
wlth thc Hypcromclrte (aoo Belrr l93e) rnd (*) . thlrd ungprclftcd

SrouP for tbc gcnuf Gc.rJ:-op Krdyor (tj3 Tabh l). Mmod elro
ordcrcd geacre of thr rcctlon Hypcromcrbta Alcoch lnto ttrco
groupr r (r) a "Monlpplen" troup, (b) e "pllumnlrn" tra*.p and

(c) an "Erlpblan" group. In thlr ryrtrm of clarrlffcrtlon tbr gcnut
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Globopllrrmnge Babt \riar lncluded ln thc Mcntpptan group (aa ln
Balrr ( 1933) who lncludcd tJrle gcnus ln tbe rubfemlly Mcntpplnaa),

and thc gcnur Prcudozlus Dana wa! pleccd ln thc Pllrrmnlan group

rathcr thsn ln thc rubfarally Mcntpplnac whcrc lt lr pleccd by tsennctt

(1964) followlng Belsr (193e) (ecc Teblc l). Hcncc flvc of thc rcvGn

xaathld rubfamlllcb tuggGrtcd by Balrt (1932) worc rcpleced by etx

"groupr'f wltbout thc rtahrg of subfrmlly, but Alcochtr eectlonr

Hypcrollsra aad Hypcromcrlrta wGrG rctelncd wtth e rcdlatrlbutlon
of gcnora urlthln thcoc gcctlou (acc Monod 1956r pp. ?7-Z8r ZL?-338),

Thc moet rcccnt clarelflcatlon ts that of Bebr (l9SZ) wbo

dlrcuercd 122 nnthld gGncra on a world berla. Thlr worh, u/a!

prrbllehod ehortly iltcr thst of Monod (1956), end rpparcntly wlthout

knowledgc of tte exlrtcncc. Thcrc lr e markod tlmllarlty tn both

artaagcmcntr, but Balrr re maJor groupr of gencra wlthln tho Xrnthldac

wGrG glvca thc etahu of rubfanlly. Balrr (tgfZr p. 1646) conrldcred
tbc Crrplltnac and Etlalnao to bc unnahrral rubfemlllcr Ir unrclrtcd
gcnGtr euch ar @ and Etlrodcr wGrG trkon togcthcr, end

cloecly rclatcd gcnGra rueh ar E$!g aad Lcptodlue w.rc rcparatcd
fron onG enotter. Bascd on tbfr ovldcncc thc gcatrlc eomlrotltlon

of thc gubfemlly Xantblnac was axtcndcd to lncludc ttc Carplllnec

end E$rlnro, togot{rcr wlth Prnootur end rcletcd gGnGra uihlch wGrG

formcrly claerUtcd rrlth thc rubfrmlly Pttrrrnlnrc (roc Balrr 1932,

19331. Hcncr tn tbtr arringcraot of Balgt (I9lf , pp. 16{?'50) thc

gcncrlc compotltloa of thc rubfanlly Xentblnec le cqulvrlcnt to
Monod'r Xrnttrlen rnd Praopon groupr eonblncd (teUte l). iiowcvcr,
Behr lneludcd tbc gcanrt Gorvon ln tbc frmily Geryonldre Bcurlcn.
Thc gcn ra pleeod ln tbc rubfanlly Mcnlpplnre lncludrd Pqoudqflgr

er ln Bake (ftlZ) tut othorvll3 sonprlrrr irarra found lnboth thc

Mcnlpplen ard Erlphtan groupr of Monod (1956). Tbc tLtrd eubfemtly

Pfhmatnrc le nov wlthout Panopcur ond rolatcd gcoerr but rctelng
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Hctoropenopc Stlmpron, end 4llumnopoua A. Mllnc Edrrards vblch lg
probebly only e rubgcnur of HctcroFrnopg (lConoa 1956). Thlr
artangenrnt diffcrs frm Monodrr Pllrrmnlan group only ln tJro cxclurlon
of Pe cudggiug. Thc Trapezllnac ee orlglnally conrtlhrtod by Mlels rrraE

reeogniscd by Bakr (195?) as a fourtih cubfarntly, but nonc of the flvc
reccnt gcncra concerued wcrc dlgcusgcd by Monod.

Honcc thcrc le almort completc egrcGmont betwc.tr Monod ud
Ealer concctr"ln8 rcbtlonahlpa bctwcon the varlour xenthld grilra errd

tbc dlctlnctlon of Xantblan, Mcalpplan, and Pllrrmnlen groupr of 3cn3ra.
Tho unccrtalu quortlon lr eppercntly wbcihcr or not r Panopoen group

rbould bc dirtlngulahcd from tto Xant'hlnao, end elrnllarly lf en Erlpblan
grouP ghould be ecperetod rlthln the eubfarally Mcnlp'plnac (aoc Trblc l).

Somc workcrg (cg. R.othbwr 1930; Barnard f9S0) conrldcrcd th*t
any lubdlvlrton of the frmlly Xenthldac doee not lncluds all extrtlng
genert ratlsfactorlly, and thers euthorr conrGqucntly dlscsrdcd thc

aubfE"rlllcr but offcrod no altcrnrtlvc ryatom of clegrUlea$on.

Tbc arrangcmcnt of edult aubfrnlllcr rdoptcd hcrc lg that of
Bahr (195?), end thls ryetcn lr conlnrcd with tborc of Bahs (rg27,
1932) and wtth tihc gcnrrlc arouplngr proporcd by Monod (1956) tn the

ffgbt of ovldcnce fron lerrnl charectGrr.

Larvto of Crabe,.pf thc Fenllv Xenthldac

Dccepod ryrtamrtletr have rarcly attcnptcd to draw Buplrortlng

rvldoncc from thc lervrl phrlc (Gurney l94?r p. lal. It lr drelrrblc
tbEt ruch cvldencc rhould br tel,on lBto account ln ordrr to produco a

nehrrel and eoundly brrrd ryrtrm of adnlt clarrlflertlon. lt lr gontrrlly
rcccgnlssd tbtt phylogcnltlc eonelurlonr drewn fron lrrval rtr3et rlouc
sltbout rafconcc to edult ryrtcaatlcc can bo vcry mblcrdlal, but ttc
two approrchcr eonrldcrrd togrtbcr crn bc of veluc. Tblr 1r otptclally
ro la ttc Dccepodr, both ln thr rcFrrtlon of alllcd rprclcr ed ln the
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asfos.mcnt of rclatlonrhlpa at all llrvcls. Howrvor thcre are scvlral
exccpdonr to thla gcnGrallaetlonp ErorG crpcclelly ln thc Carldce whoro

Fornc cloecly reletsd gsncra potrGlr wldcly dlffcrlng tarrrac (Gurncy

l9{er p. l5}. Among thc Brachyura larval chsractcrr aro utually
morG rcllablo, e.ad a rpocloa wlll ururlly posf csr cbaraeterr gharcd

by ell othcr epcclcr tdthfn a glvcn gGaur. Slrallarly, genorlc larval
cbsrectGrr usllllly very only wlthtn llmtts whlch dotcrmlne ths

brechnuan fa-rly to wblcb a gcnua bolongr (aec Lebour 1928). Thc

larvrc of e sufflclent nunbcr of brachytrril gcncra aad speclar erc now

hnown for conrldcrablc confldoncG to bc glveu to tbs vlcw that U a larve
dcparta rlgnllleantly frsrn a frmlly or gonorlc typc lt lr unurlrr to
dltmlrr thlr frct u lnclrvtat. Ttla le clrarly dononatratcd hcrc
la larvao of thc gcnur Hqtcrosnoqg.

In brecbFtren dcvclolmcnt thc prG -Zoea. and Z,ooa lanral rtagoc

erG conrldcrcd to bc of pbylogonctlc algnlflcencc (Lcborr l92E; Gurnry
l94Z). Morc lnportancc har bcon attachcd to tho Zoca than to thc prG-

?'oa lrrvol etrge, B! tbc Zoca lanrae arc more wtdcly knowu and moro

rradlly obecrvcd ln tho laborstory. Tb,c Mogalopa lanra ll more
ptop.rly coueldcrtd lt a port-lanral ttagc (Gurney 19121 and lta
It3ntfleancc &8 au ald to clagrlflcatton ls llndtcd by thc amall num,brr

of gcnrre la whleh Mcgelope larvae lrc lnowR.

Hymrn (l9Z5r p. 2) unat thc Srat author to rccognbc a dlvldon
wftbh thc Xrathldrc bucd on Zocr terrral cbrrrctcrg. Hymrn dlvldcd

lrrvac dorcrlbod up to thrt r|-c lnto hro grorrprt (e) thoec wlt:h tho

entrnnrl cxopod mlnuto (Ig!!g, Etggl, @, Ncg+nopc)
and (b) tborc wlth tbo antcmal cxopod prerent aG l dlatlnct rcgmcnt
(!{g"lppg, EIlEhg, E$ggg3gg, Trepcrla).

Lrbour (l9ZS) dcrcrlbcd tJro lrrvrl rtejor of thrcr Brttlrb xenthld

crabr rnd notcd tbrt Hynrn'a obccrnet{onr vcro aho truc of tho Brltlrh
rpcclor. Lcbour chrrectcrlerd rll hnowu lrryrc of the fenlly Xenthldec
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end polnted out thctr afflntticg wtth otbcr dcgcrlbcd larvae of the

Brachyrhyncha, but no furthcr Btgnlflcant concluslous tvcrc drawn at
thte tlms.

Alkarrra (19e9, 1933, 193?) urcd Zlaen l,rrrrol ehsractcrg to formulete
a tyetcrn of clrsrlflcatlon dlvorccd from rl.rt of the a&rlte. In thc group
I'Xanthosoca" !tsggg, Bchvqreprug (Graprfdac), aad lcn rr of thc

famtly Ocypodtdac are lncluded togetlrcr rrttih Xaat4g and tJrc PanopGan

gtncra' vAllc Mrnlnpc, Erlpbia, and Sphacrozlus rra placcd tn thc

group "Grapatzooa" (eeo Alhawa f 93?n pp. 15?-158). In tbo oplnlon

of Gurney (l9,+zr pp.2?0-271) theas hoterogencous lanral grouplngr
Bctve llttlc Purposc and throw llttlc or no ftgbt upon adult oystcmatlcr.

Gurncy (1938) end Lcbour (194{) botb polntod out thrt grouplnge

of prlmuy lrrval eharactcra ururlly guf:flclcnt to scFratc famillea
end gcncr& wltbin thc Brachyrrra dld not apply tn thc Xrntlrldac. Thcee

conclurlons \ncrc batcd on Zoca lervae dcccribcd froa I{ geuera

tcPrGtcntlng clx of thc clght cubfemlllcr claralflcd according to Balrr
( rgeT).

Slncc 194{ the Zoea larvac of mrny norG rpcclcr havc bcca

dcscrlbcd from IZ eddtttonal xenthld g€ncr8 and Gcrrron. In oaly a
fcw of t&cgc ha.vc thc prc -Z,acz and Mcgllope lervec bcoa dtacurlod.
Howcvcr cufflclcnt dttr ar. now evrllrblc to asflrr tle rnluc of larval
charactcrg as &a ald to adrrlt taxonomy and tbc bcarlng of tbc lerval
phaea on thc dlffcrent ayrtemr of claerlflcatlon propolcd for xrntbtd
crabr durln3 tlrc lnrt 40 lrors,

t
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DIAGNOSTTC CIIARACTIRS OT' KNOWN

)CANTHID LARVAE

Prc-Zoce Lervap

Lcbour (l9et) conrldorcd tbat all prc-Zoca lanrac of tbc famlty
Xentbldrc shrrcd thc follorrlng cbereetorr i

Br .. 4 proccsoot on antcnnrl c*opod

b. '- Tcboa urfth ?*? poetorlor procGsrul outer t)roccr.
lmoott (e cbaractar thra common to ell Brechyrhynchs)

Rcvlcw of tbr gbovc chrracterr ln th. USht of rrccnt rrorh ehorrg

that tihcrc tr. forrr plrrnoeo procctrcr arhl-g flon tbe entcnnal

oxopod ln all prc-Zocr brnrr dcrcrlbcd othcr then la Hotoronnopc
(ptluqnoesus) r?rnFfroas (xtnstrn) wbtch hrr tvo plunorc paocsa3c!

only (wear, ln prut).

Thc pfG-looel tclron bcerg acvcn, palrr of lnrtulor procc.rct,
but alncc r9e8, onll Chlorodoprle rrrlnlpu (ttcltcr) end TggEcrta.
crrmodoci (Hrrbrt) brvo bon dcrerlbcd er bavlng t'hc flrgt (outor)
proccts raooth (Curucy l93S) to eonforn wltt tbe Brlttrh Brachyrhynchs,
Among nnttrld crebr thorc lrc now rlx rpoclcr rept.fratlag tho gcnrre
CvclmntLogl ,PaJrop.ur. l4cnlpoo, gglglr Hrtgfpnryrn, lnd Pilunqgc

-

utbfcb ar. hnowa to hevr thle qrtcr procGrr plnmorc ll fn Epal|s and

thc Oxyrhyacha (ec lYou, ln prorr). Hoacc tlte profouer of r amootb

outc Procctr ll st a rdlrbh chrreettr ol lnrf-Zocr lrrvao of ths
fantly Xrntbldr. or of thr Brlchyrhynche.

Zore lrrlr

Zorr lrrnl 'brrrctcn of ttr frnlly Xanf,hldrc alvu by Lcbour
( lgaS) rrf lfutrd bolow and crnluatrd tn thr llght of ell nattrld larvar
dorcrlbrd up to ttr prucnt tlno.
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t. r 4goGaletagca

b. o Caralncc wlth dorgal, rostrll, end ono prlr of

lmrllcr tratcral rplncr
G. - Aatcnna wlth voctlglrl cxopod or wltb cxolnd ncarly

er long at thc eplnoua procGlr

d. i' Abdonrn wltb latcral paflllac (knobr) on ronltce Z aad

33 romltcg 3 to 5 (oomotlnco 6) wltb lrtcral rplnct
G. '|. 

,Tclron 
cornu wtth 3 letcral eplne! ot wftb onc of thctc

Sradlng to dleappGer ln letor etegcr.

Thc nunbcr of socel atagce ln thr Xenthldac le qulte ftrmly
cstrbllebcd er four (rro Tablc Z). Howcvcr portcr (1960) dcecrlbcd
rlx gtlgca for llqlnpc mcrcc.nsrlr $y, tnrt conrldercd that probably

oaly flvc true rtagre cxlat. Ibcrr obronratlonr wGrG barcd on lerrrac
rcsred ln tlc lsboratoryr end tbc rocel etagcr obtalncd wcrg not
corntrBted wlth nrtural planl,tonlc rtegG3. Ffctoroslug rohrndlfrons
A. Mllnc Eduordr bar only two roorl atagcr (Wcer, ln prcre), but thlg
apcclca fu placcd only provlrlonally ln tbc frmlly Xanthldae.

Tht maJorlty of hnoru xanthld Zoee lawac havc four crrrpecc
eplner (taulc Z). Exccptloru occur ln only two gcn.rr. Gurnry
(193S) notcd tbc prrterrcG of a prlr of acccrrory lateral rplnca tn thc
flrrt 74oot of Totralb glab.crltru (Hrrbat). In thc gcnuf Hctaroppnope.

H. (9.) rlabre gtlnrpron porrfttct e dorerl cerrlncc rplnc but no latcral
aplnca or rortral rplnr (Allrun l9e9), rrhlh $. (Ftlupnoorur)
rtrretl,frogr hae dorrat rnd lrtoral cerelnco oplnor but only a vostlgtat
rogtrrl rplao (Worr, ln prere).

ltr dlvbloa of nnibld Zoor. lervre bto tun froupr ee brred on

tlrr cbrrrcttr of |Le rrcond eatennr by Hynrn ( Igaf l *r followcd by

Lcbour ( lgas). Iroborrr rugg.rtrd ttat Ef!f[E. and Mrnteep ubleh
potaerr lu rntonarl rropod drvrlopod b ebout tbrol querterr tho

lcngth of thc fPhour proc.rr rlould forn a &trd group elhrrtrd
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bctwccn Pllumnur on onc band and Xenfhg on thc other. In thts pap€r

thc dcvolopmcnt of thc sntcnnal cxopod tn rol,et{on to thet of thc rplnoue
proccgr ls utcd to rcparate mator grorrp. of l,rrnac w!:bln the famlty
Xanthldae (sco Tablc 2), and tlb rpp3are to bc very hclpful whcn

conrldored ln rcladon to dlf:fcrent 3roupilngr of edrrlt gGnere tato
gubfamlllcg. Howcvor, er thr antcnna of Zorn larvrc bclongtng to
tbs grncra $Ilpbb, Mcnlppc, 9gs, and rreporle alro rcscmblcr
thet of thc Porhrnldac and Graprldlt, rhla charrctcr lg of no valur
lu ecparatlag xutbld Z,oat larnae from thosr of ottor famlllcs.

Letcral p*ptllrc ("h,nobl", Lcbour lgZS) arc hnown to oceut on

tho rrcond ebdomhrf tegncnt of all brrchyurrn Zocn llnrsa. In tbc
Xentlhldec, PailUec arc uetnlly prcront alro on tbr thlrd rbdomtnrl
ecgrncnt (I.cbour t9U8). Howtvcr, morG rocont worl, rhowr thrt thc
pocterlor pelr of paptllec EBy bc abecnt. Letcral, eplnrr on tbr tblrd
to ftfth abdornlnel eagncnte le aleo e vartabh chuacter, but thcrc
occur ln tbc grGat mrJorlty of xantbld lrrvac (Trblc z).

Thc Potlotrlon of onr doreal rplno and two lstsrel rplncr on thc

tckou cornr lr thc lart of Lcbour rr nrnibld Zoce lrrval elrractcrr
Itatod ebovc. HowGyGr lt lg now hnowa thrt onc or twu of ttrrr rplncr
nay bc ebccnt (roo Teble 2), or mucb modllhd ea ln tbo gr$rr Orlur
(lfcar, ln prcrr), whllo ln tha flret Zoe of Mtnlqpo rumphll, (rabrtctur)
ell tbrrt lnlrr of rlnrr lrc abrrnt (Prered rnd rrmpl 195?). rto
Ptet.nc. or abrcncG of ttrrc rplntc lr thcrrforc a chenctrr oaly urcful
la dlrtlnjutrhtng elrclcrr o! occulonrlly gcncr.

Thlu tLr cbaractore dvru by Lcbous (l93Sl lro veriabla rnd ltG
of no vrlur ln rrprrtt{ng Zorn lrrrnr of tbr Xer*hlder from tbotr of
ottor brechyrbynehout fr*lUm rrcetl* p.lbrpr tlhr Plnnotbtrldar. At
8 8rouP, nenthld Zorp: luvao eouforn vlth L€bqrrtt chrraetcrr ln e v.ry
Staoral weyr but tbo larvrr ftc nrverbclcrt rlmllrr to |horc of othu
brre,hyrbynchour crabt. Fron thc larvrl avldrnco lt lr not porrlblc to
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auggert moro prcclrc phylogcaotlc rclatlonrhlpa. HowGvcr, wlthln

the famtly Xanthldac, Zoce lernrel chrractorc arc of consldcrablc

algntflcancor end thcy rcFaratc thc elnclcr cffcctlvoly, and dbtlnguteh

meJor groupr of gcucre. Thc moet lmportant elngls charaetcr ls thc

length of the antcnnrl cxopod tn rclatlon to tbst of tbc eplnoue procGsl.

Msqalon Lonrao

Lobour (1928) consldercd Mcgrlopa larvec of the firntly Xanthtdac

to porrcsr tbc followlng charaetcrc:

8. - Rortnrn polntod and brnt or nrdlmcntary

b. o lrt pcrclolnd w$b a hooL, on thc lcchlum

G' - 
:":': ""::*:T'nffff"i::::?,
Ptnnothcrldes

Rrvlcw of tbc lltcraturc lndlcatca tbat Lsbourrs eiaractorg of

:canthld Mcgalope lrwaG lre not valld for all apcclce. Thcrc la no

eharector wblch can bc ue rd rafoly bcyond t:ho levcl of gcnuf , tnrt

cxccptlonE oecur morc rarcly tbrn rmonl thc Zoca lervar. Thr

Mrgalopa luva of Hotrroslur ,rotrrndlfrqng drpartr morr rtgnlflcantly

from &crc chsrastcrr than tlrat of any sthcr eprclcc dcrcrlbcd, end

tble cvldsace suggGstr tbst tLc epoclca doce not belong to thc femtly
Xenf.htdra (eac Wcer, ln prcre).
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TTIE BEARING OT' ZOEA I.ARVAL

CHARACTERS ON CI.ASSTE'ICATION

TAMILY )(AllrT{tpAE

subfenllv xantblrar orhaan (rmcnd. Brlrr r95?)

wlth fcw ceccepttou dcscrtbed Zoen larnec of ths Xanthlnec arc
chrraetcrlacd by hevlngl

o. r florael, tetcral, and rogtral caralraeo rplnce.
b. - Antcnnal cropod voatlglrl or not morc tban onc tbtrd

tho loryth of thc eplaorre procerr.
€r - Veutrolettral eplnrr on tho 6lrd to ftfth abdorrtrral

eegmlntr.

c. - Latcral prplllac on the srcond end thtrd abdmtnal
rcgmrntc.

c. '' Telron cotml wfth oD. dorral eplne end ruually wttb
twrr letoral rplnrr.

Rsductlon ln tho lcngth of tbc antcnnsl cxopod lr 6c ouly charactcr
whlch docl not rleo occua ln rpcclcr of rrmrlnlng rrrbfemlllcs (ece
Trblc 2). Varletlon ln chrncterr (") to (c) eppcerr to bc only of
gtatrlc or epcelflc rtrhu.

Monod (1956) lut!.rttd thrt Prqoncur aad rolrtrd gGa.ra rbould
bo clarrlflcd wttb tbr Hyprrollma rrthrr thrn tn t1c rubfenlly
Pllunnnneo (Hyporomerhb), rad tbrt Ghlorodhlla (. gblgroaturl
lr morc nahtrrlly plrccd anont tho "Xaatblra" gcrra. Tht eloec
rlnllulty of thr larvrc of tbcrr toncrr rulrylortr Morodre rugjgdou
(roc Table 2). Sr'trrluly Bdr'r (195?) roconrtlhr$on of tbo lub-
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famfly Xanthlnee le fully auptlortcd by &,e Zoca larval cvldcncc.

La.rnae of @(Garplllos") and of @ (Etlrtnac)

aro cloarly rcleted to thoss of Xantho and other gcnera comprblng

thc Xantrhlnac ar recognlaed by Batsr ( l93Z). In tbc Panopcan g€ncTa

Eurvpanopcug' @r @' NgsggPg' El!gPs!,
aud REltbronrnopcugr tihc nahuc of tbc rccoad antcnna alro comparGs

wcll wftl tbtt of Jfra.t4g, hrt thc ZooE larrne ol tbcrc gcncre do not

form r nah,rral grorrp tpsrt fron tboao of thc Xaathien lcnota. Hcncc

Monod'a lrparetton of Pengqpqs from thr Xanthlan group of gGnora

lg uot ruppottcd by Zoaa larrnl chrractGts.

Thc two epcclca uilrlch dopert rlgnlfleantly from, t'hlr lpttcrn arc

Panoonrg F€rXoudcntls Bcacdlct and Rathbun, end lg-1glgggg H. Mllnc

Edwardr dcacrlbcd by Lebour (194{}. Thrrc rprclor cech hsvc thc

rntcnnel rxopod and aptnoue paoeGsr cqtral ln lcngtbr 3! ln tbc

PllumntnaG (trUla Z). Thlr cber*ctrr thcrcforr ruggcttr tbat

P. bcrgrudenrle end P. perrrulug Ely bc lncorrcstly placed tn 6lr
grnrle. Thr f,rct Zorn of P. oerrnrlup wer dcscrlbod by l.obour

(19{{} es bolonglrry to thc genui l,eotodlur ufrlch [r norr cono5crcd

to bG e lynonyn of Ilgllg (rrf. Gordon f g34l Belar 195?) or et

tbt mort e aubgcnue of Xan6o (Uoaoa f956). Thlr larva howevcr

docr not bdoag wftb.Xanthor l! all lnoum Zooa tarvac bclongfns to

&lr g.nus (or to frpt?3ry) IDortrlr a rr&rcrd antonnal oropod (roa

Tr$c 3). llownrrr tbr Zocn' trnrc sf and

P. nuvrrluq eplrctr to b.dlorcly rcletsd to tbort of tbr Pllrrnnlnac.

--
Tbs Zora lervro of @ rndof
yrr Eumudcurh F.rbbrra can br dbdngubbcd frm eacb otber only

by onl nlnor chrrrctur (I*Uorrr f950), rnd tblr t.rnt fnrufflclcnt to

unrrent ttc pruont grnrrle trlnret{on of ttc hno rptclcl.

A. l|Ur. Edwrrdr wrr eolrldcrod by Baht (1930)

ar a prlmldvr *rnf,tld elotaly rrtet d to Hrtorgrlut rad luterncdlrtc
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botwron@ (CoryrHdrc) end t:br rcnrlnder of t'bc Xenthldec.

Howsvcr, tho llrrt rtagt Zocn lrrrn of llomolerplc plana dcrcrlbcd by

Guiete (1960) rbowe no clogc relatloarhlp wlth thrt of Hrtororlur
rohrnr*lfrong (roo lt'car, ln prrcr), and thc rccognfHon of Homotrorla

tf a tnrc rseathld crab and &c lnelurlon of ttfu gcnr! ln t&r rubbmtly
Xa'rthlnrc by Balar (195?r p. 16{8) le rul[rortcd by Zooa lrrvel
charaetcrr (crc Trble 2).

l'Ieay gcntra ud elllcirr ln tbo rubfently Xanthlnro havc bocn

rrccntly rcvlrrd. Conrcqucntly larnrr havr oftcn bccn attrlbuttd ts
a gGnilrs or rpoclu vhlch lr now only r tyaony:n. In gomr catrt
rutborr hrvo born unrwerc of nrnc -hlagor, rnd thc ranc lana her

bccn dcgcrlbcd moro tbeu onctrbut cach tlnc undr a dlffcr.nt namc.

Gurnoy (193S) dcecrlbcd tbe flrct etegr Zorg of Gblorodtcllr ntqor
(forrhil). Hoscvor, thr grnndcr of ChtorodlcUb lr fcntnlnr, and

Itnguhtlcally tblr rlncler wsuld bc morG corlcctly nrmrd C. +lrn.
Chlgfodlcffe wtr trreted ee bclng fcmtntnl by Gohu end Al-Kboly
(195?)'rfro dcrcrlbrd four rooal etego of 9r-I$lEt from ths RcdSoa.

Gurnryra worh saf rdcrrcd to, hrt no comparbon \ras mrdt. Tho

tlrrt ;tage Zoat of thlorsdtug ntrcr (Forrkil) war ducrlbod by Prand
and Trnpl ( 1957). As tho gcurrs cblorodhrr 1r ltrted er i ryaonyn of

Ghlorodtclla, by Brl.. (fg5?1, thclr ern br llt8o donbt thrt thb qork

r.IlrGrcntr r tblrd ducrlpttor of tbe ftrrt rtegr Zoo= of Chloro$4le
alrn (Foreldl). All tbrco drterlptlonr (Cgrncy 19381 Gobu rnd
Kholy 1957i Prend and Tanpl 195?l egr.o ln mtradrl drtetl.
Howlyrr, Plegad rd Taupf tpprrrntly wtrloohrd 3ho prat.lrcc of
r rreond rmall lrtcel rfilar oa tbo trlron Gorsl rreordcd by Grrary
( tgIE) sad ry cobrr rnd Al-ISoly ( ltt?) (t.r Teblr 2).

Tosch ( l9U a) drrcrlbrd lorrr Zoc brvrl rtejo rnd thr Mrlatopr
lrrvr of Hrteronnonr trldrdeta (l{rfflaad) fro- tbr Znldfrr.. ufuleb
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Bultend{fh and Hol6uf" ( 1949} bevc now abowrr to bc conspGctflc wltb
thc Amcricrn Rhtthroeqlroecur berll,stl (Coula). Tcrebrs la1'yac arG
uddcly 'llfforcnt fronr othsrr of the gGnur Hctcrooanooc, aad cleerly
bclong wlth thogo of Xaatho aud tts PanopGtn gcnGra ln the eubfemtly
Xanthlnac (taUtc Z).. Hood (lg62) dcrcrlbsd tbc four aoeel etagcr and
tbc Mcgalope of Bhlthroea,soequr bErrlr.U, but thlg errtlror wa3 rplrrrcntly
unawrrc of ttc eynonymy prrbltrhGd by Bultcnd[Jh end Holthutr end that
larvec of thlr eprclcr b8d bcen prcvlourly dcecrlbcd by Tcrcb ( lr?,ll,_
Howovcr, ln tbc Zocs larvao Tcach notcd a rmell lrtcral rplnc ou thc
fourth abdo'nlnel rcgmcnt, but thfu rplnc war aot rccordcd by Hood
( t96z). Thir ralnor dUfuoncG appGars to rul{rort ths vlrw of
BultondtfL and Holthuk (1949) +hnt tbc Europcan form gbou,ld bc nrmod
R. brrrlril (Goutd) r. tp. tTidcgtslur (Msttlend) er a rubcpcclce of
S.. Farrlell (Gould) from Amtrlcr.

Chbepgar ( 1956) dcrcrlbcd thc flrrt Zoca, of Laptodlue crsarshre
(-A'. Mtlnc Edrnerdr), but thlr rpeclcr lr now hnown ar $antho ?xnrahr?
(e. Milnc Edunrdr) (eec Stcphcnson 1945, p. 149) and the lervaG
hrvc boon praviouely dcecrlbod ag bolongtng to Xrd.hg by Afksrra ( Lg1gl.
Ghhapgar ( lts6) ttbcr orrcrloohcd thc two letcral lplnee on tdle tclron
sornua rccordcd byAlksrra (eco Tablo 2) or dceerlbcd 15c flrat Zoca
sf e dlffcrcnt epcclcl.

Four rorel rtager of thc Atlanttc rpcclor Xantho lnplrul Lolch
wcr. dorcrlbcd by Lcborr (l9ZS) rnd t$c flrgt Zaca rgrGGr ta dctal \rfth
tl'rt of X"-florl$us (Moatrgu) wttch lr coaatdgtd by Drrch end Forrrt
(19531 to bc thc lattrG rpeclcr af 8. lnclrur. Borrrdlllon-CariDrva (1g60)
d$crlbcd thg Zooe larvrl rtegcr of tihc McdttcratB.ae rubepcc6r
X. lnclgur vat sr$nulle+rnu t'orcrt. Tbarr l,rrvrr dlffcr frm thoro
deterlbod by Lcbqrr ( lget) only la t:hc pr.rcaac of au crrtra rtte on the
recond ma-lllpcd ln tbr thtrd and lourtb rocrl rtagor not found h
X. tnclsur (tcc Bsurdlllon-Caranovr 1960, p, l?t). Altbough tbtr
mry fuPpott tbc rtahu of 4. lnclrut rrrnullerrpur af e rubrpcclee r lt
docr not ruggcrt thc rrcogntttoa of tbfu fotrr, tr a fu[ rpcclcr ufrtch
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haa bocn ruggcrtcd by Holthrrlg (l9Sl, p. 104).

Dcgcrlbcd Zoce larver of Xrrrt&g porome (Oltvt) (Bourdtllon-
Caranorra f 960)' X. rhnrlorug Rlgro (Courrct 1884) end of
X. hvdrouhllE Horbrt (Lcborlr tgZS) all agrcc ln dctetl (acc Tablo Z).

Tbosc thrcc rpccler trc now coaeldcrod to bG the eamc, wtth thc oama

Xgntbo polprn rcnrlning valld (Xotthute lg54). Zsct lrrval cvidrnce
lg bcrcforc ln rupport of thlr conblnatl,on.

Subfemllv Trrpctllnec MleIe. 1886

Zocn. lanrao of thlr rubfemtly heve tbc antcnnal aropod dcvclopcd

a3 a dbtinct ocgrrent, but ln all rpcclcr dcrcrlbsd tbc entcnnrl eropod

fr cbortrr then thc cplnour procosa (TrblG 21. Thrrc aatcunsl

charactorr luggGrt thrt Zoet larrrec sf thc Trapcallnet aro dtgtlnct
from thorr of tbc Xaatblnrc (Hyporoltera), and arG pcrhapt cloecr to
ttr Mcnipptnac (HyporomulBta) tben to any othcr eubtamlly. In ell
ot'hcr chuaetGrt, Zoca lrnrac of tho Trapcrltnec arc not dlettagutebrblr
a. a group from thogc of o6cr nenthld crabr. Gurney (1938) dtd not

coucldor tbe PtorGncc of tn accGtroty petr of latoral carrpecc cplnc

ln thc Zo,cn of Tctrallr rlablrrtmr (Hcrbrt) te bc of grcat phylogcnptlc

lmporancG. Howcvcr, tble lr probably a gcacrlc cbuactor of
Totralhr tr a xentbld Zoca lerva from tho Groet Barrlcr Rccf tc
elmllarly adorncd (Gurncy f 938).

Subjfaatlv,It?glsplnr_c- Ortqrrnn { rncnd. Bala r 19 3,2 I

Zorn lrrvro of rlr alnclcr rclrrGrontlng fflrr lctrrrr aac Lnown,

brt tbctt rpllearr to bG no lrrvrl charrctrr qAl€h lGlrrratrs tbort
lervec fron ttoer of tlhc rubfamlly Ptlumntnec stth rny rdlablBty.
Zorn lerrnl cbrractGrr tupport 6c vlov thrt tto rubfr-rtly Mcnlppfuorc

rbould rnbrtcc thr ftaorr rr prqlDorod by Belrr (fg5?), but Monodtg

(1956) tutgortloa thrt tTlpblr rboqrld bo rrmwsd frm thc rcmalndcr
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of tb. lf,ra$ptur b not nrpportrd by Zorr ltrryrf cbrrrctrrr.
Hosrvrrrluvrr cf ttr lcur gr*rl lle dlrtllct, rd Dorut
rpcchllmd lrrvrl chuactrrr sLlcb nr},r lt dlfl,clt to rdre tblr
t.nlr te oilh.r nsld lrn.ra (ro lf,orrr la prcrr!.

Irrvrt of Mrnbar Fcrcurrlr Sry $.r. dmcrlbod by Hymrn
(19e5) rrdby Porter (1960), but 6rrt dmerlptlonr do not rgror ln
tbc ulmbrr rnd porltlon of lrt*rl rjilart sa tbr ebdonca (rer Trbb Z).

It b trrt porrlbtr that ttcar adbora hrvr recb drucrlbrd r dlffcont
tprchr.

A norr probrbh errr of alahlra tdrdf,srtlon lr ron ln
Ert b trilnlfTg$f, (Hrbrt|. ta ttc Zot brvrl ttr3m ef thtr rlrclu
Bqrrdlllu-Gurmvr (1960) Dt.d thr prer.rs. of lrtcrf prpilr. or
tbo fqrrlb rnd ltf6 rbdomtnrl rrgnrdr ud tbr ocslrrlflcl of r rnrll
dornl r$ne on tho lrtrrrl tolro corntr, ht ttrrr cbrrrglorr w.rl
sot rtccrdrd ln Hymrntr (l93tl dmcrlptton ed brnr of t&t rrn rprchr.

StqbFnllv Pllumnlam 4lcecl (cnrnd. Brbr-lgtil. 195?l

Zoca lrrvrr of ttr eubfrnlly Hfnnnlnrr lrr f.r.rrlly rrmllrr to
Stott of ltr MrdpgAnr, tld poflrfr tn rltanrl sogcd of rbolt ttt
na. frlttL et tbt fillpur llrocfrt (Trbb e). Fnoacr rnd rdrtrd
tcn n lornrrly clurlflc{ h tLr Plbndam (rrlrr tgSz} por..rf r
vcrrilSlrl eatrant cropod, ud u otbc f.orrr tn ttr Pfhmafnr hevr
I wdl drdopd utorl aopod1 tt. PeaopcE jrlcr lorn r nr,huel
dtvbtca vltht! ttrh rsbfrnlly. Hcrcr bctb tLr rccvrl of Ffqppsr
r-i rdrted J.rlrn trcn ttr Plhrntam to (clov xcd (Igf6) eld
tlr lrclurla of tlrlr tfirrlt ln tLr llHrnlly Xr$tnr by Brhr (l?t?l
lr rupportd by ttb rvldcncr lra ttr Zca brrafo

lrrvrr of tt. l.!sr lleirrgnnni tr. dlflcrilt to plrcr lrr tLr
rubf;rnlly Plrunsrlrr. Tb. orrt rtr;r ?.or of Hdrnprnn?rqL) rhbr?
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Stknpron bar a dorral eeralncr cplnr but no latcrel rplncr or roatral
eplnc (".4 Alkawe l9z9l, whtlc 6oflret rtagr zocn of E. @)
lcrra$fronr (Klnnrhln) he; a vcetlglrl rortral e1ilnc but fu ln all o$rcr
rcapcctr a fiilcal xantbld Zoca lana (rrc 'Wler, ln prcar). Thc prG..ncc
of latsral earaFe€G rPlncr ln thc Zorn lerva of tbo eubgcnus @,
rnd tbc abr3sco of thoec aplncr ln tbrt of tbc rubgcnus Hslergponopo,
supportr thc oplnlon of Balr. (1933) '{fto rcco3nlacd p$rrmnoXcueand

HctrFonnopc ee frrll gGn ra. glmllarlt, es thc Zooz larvrc of botb

Sf htmnoocur and-&rgsamr lrch e nornctlly dovcloped rortrrl
ptocGlt, lt 13 rvldont ll rt thrac lsrr'ac togcthor f,otn e group aprrt
frm othcr nantbld larrrac and certalnly r€IlBratc frmr thorc of tbe gcn;3a,
Actumnua, I+Foellun+ur gnd Plfu+nul ln tbc rubfamlly PllunqXlnao.

Tbc rtructurc of thc prc-soo8l entcnan of Hotoronnope @l
eprratlfrone la aleo rrniguc asoug thora of otbcr xantbld crabs (rao Wcar,
la prrc e).

Thc gctr.re. Acttrmnus, Irobopllunnut and pllumnus trc clcarly
rclatcd by tlc dcgreo of dcvclolmcnt of thc local ratcnnrl cxolnd (ecr
Teblc 2), brrt thc abdor.l-al aruehrrc rhowg coneldcrablo verlatlon
bctvcrn thc rpcclcr rcprrtruthg thoeo gqrcra. Tbrca rlrcelar of thc

Sfmrs Pllumsus bave abbrcvlatrd dcvclolment, and thotr alc fuUy
dlrcrrred ln an carllcr BtrbUcatton (Woar tg6?),

fA!{tI{Y GTRYONIDAT

Zooa brvac of Gcrrroq trtdoq! KrSyor dcrcrlbcd by Bnttrgard
end Srnhuenkutty (1967) rbov thst on lrnral cbrnctpra thlr laally
le cloroly rdrted to tho Xr,rrhlder, end rrrorr ulnelrlly to lrtvrr
of tto rubfantUcr Tnpcrt{nrt and Monnlplnr (feUb a}. Lrrvel
ch$retcrl crnnot tbortfora br uerd to cupport thc r.Frrrgon of
Gcryoa fron tbr rrn'rly Xsnthfdec ar la Bahr ( tg5?}. Brattcaerd
end Sanharanhrtty consldrrcd ttr etegr oac Zq6n brvr of G. trldrse
to frll wtthtn ttr group cmbrrclng Ewop.ur lrn 18 of thc
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frnfly Porhrnldac dcrcrlbrd by Lebour (f928], hrt thh obrrrvettonr

tr aplnrcntly belrd m cherectcn rhrrod by Zoee lerver of tho

naJorlty of bracbyrhyachour crrbr, and cranot thorcforr lnply
clogrr rttrtlonrhtp bctwrca Spgsnd tho PorAraldr.
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c oN c LusIoNs
Zoa lsrvac dcrcrlbcd of crabe of the bmlly Xenthldao do aot

tuPport tbc utantrmcat of adtrlt rubfanlllcr glvcn by Belrr (l9e?, lg32).
Tho grouplngs of gGnGre ured by Monod (1956) crc followrd ln part,
ae Zoas larval chrractorr ruggort thet Chlorodlclla lr cloaoly rcletcd
to Mmodrr tXanttlsn " g@cle, rnd thrt Pe+.opopg and rcletcd grmra
bclong wlth tbr "Xanthlan" group rahcr thea wttb tJre rcrnalndcr of
thc nrbfrmlly Pllrrmnlngr. All tlcrc lswac havc a vcttlgtrl rntcqn+l
cxopod rnd form a nrtural group (crc Tabh f ) hrt thec ir no rvldeacc
suggGstlng thst tbc I'Penopcan" gcncra ghould bo ecparetcd from tbc

"xanthlantt gcrcra, Tho ttMcalpplan" ead "Pllumnlrn" gcnGrr of
Monod (1956) to3cthcr forru a r.cond nehrrel grolpr ar Zooa,larvae

of rpcclcg lncludcd ln both of thcrc groupc of gGnola po.rc3r a woll
drvolopcd antcnnd cxopod. Howcvcr tbo larval cvldcncc docr not
ruglGtt tbat Erlehle rbotrld bc rcparatad from thr "Mcnlpplan" group

if propoecd by Moaod,

Thr ryrtcn of clerrlflcetlon glvon by Baler ( l9g?) lg almort
fully rupportcd by Zoce lervrl e.brractcrr (roc Tablc l). Larval
cvldrncc rugloatc thet @ (cerplllnar), Ghlorodop;h
(Etirlarc)' tad HoqFolrrnb rhould bo tncludtd ln thr rubfamlly
Xantblner togrtbrr vltb Pg,nopcur end rlatrd grr.ra to comrtthrtr
a nrhud group of larvrr wlttln tho frntly Xruthldl6. Thlr ftrst
nrhrrrl irouP la cquivrlcrt to tho rubfently Xrnthturr of Baltr ( lg5?).
HowrYtr, lt epprerr thrt tLr rubirmlly Trepultnar canld bc morr
sPFoPrlrtcly rcmovrd fron &r etcHon Hyporellrrr contalnlng tho
Xaatblnec and Plrecd togdbrr wl6 thc Mrn$pfnr rnd Pltumnlnrc
ln e rscond nrtrud troup Eor. or lcrr cqrrhnlont to Sc rcetloa
Hypcromcrlrte (rrc Tablr ll. Zoo lrnat of gcncre and rpcclcr
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ln thlg gcctlon atc cberrctcrbod by tbc po.f ff rlon of r wcll
dcvclopcd ratcnnal exopod (ecr Table 2). Ttrorc ltG no lanral
charaetgrr ufrlch clcarly erparatr ttc Pllunntrac (apert fron thc

gGnGtr 4qlrfospnopc rad Plhrmnoecur) fro- t.hc Mcnlpplnec, hrt
the gcnua Qslur Pcrhspr descrycr somf dlrtlnedon. tlrtrronnope
and PlluurEgpru ten bto tac rceond maJor nahrrgl group bercd on

the soGal ercond entennr, but tbc lrryf. od thotr two gcnGrr lrc
togcher ruillctmtly illtfnet to rrereaat mefor rtrhrr at 3 thlrd
luval typ; d&fn tbo frmlly Xen&ldm.
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LIFE-HISTORY STUDIES ON NElry ZEALAND BRACHYURA.

3. Family Ocypodidae. First Stage Zoea f,arva of. Hemiplax hirtipes
(Jacquinor, lB5g)

by

Robert G. Wear

SUMMARY

Thc Etage onc Zors luv:a of HcmtplgF hlrtlpee (Jacqulnot,
1853) from New zcelend ls degcrlbcd, and prercnt hnowlcdgu
concernlng larvac sf crebt of the famtly Ocypodldre ia srrmnrrlscd
and dlacug8cd. No dtegnogtlc character ls corzrrnon to all oclryodld
Zoea larrne lnd larval rcletlo,aehlpr udthtn tho famlly are obgcure.
Me3alopa larvae of thls farnlly are atruchrrally modlflcd tn responre
to epcclallscd ecologlcal regulremsntal and thla may aleo be truc
of tihe adult crabr. Thc orlglnal relrtlonehlpe of ocypodld gcnera

may be prercrved ln thc planktonlc Zoca lsrvae wblch show close
afflnltlca wlth thogc of the Hyuronoeomldre, Ptnnotbcrl,dac, end
Grrpeldle.
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INTRODUCTION

Hcmlplrx blrtlper (Jecqutnot) lr tle only rcprcrentative of
the famlly Ocypodldec hnown to occur ln New Zealand. The apeclea

lr endemlc to thc malnland and doe r not occur ln tbc Chatiham tglandg

or ln thc lglsndr to tbe gouth of Ncw Zealand. Gollcctlon! w€re made

from the tvlengonul Estuary (Doubtlere Bey) ln the north, to Bluff
Herbsur ln tiha south of Ncw Zealand.

Tbe epcclea occurl on mudllats rnd ln ttdal egtuarlca. Adultg
are grcgarlour and gencrelly Inh"blt burrowr (Bcnnctt 1964, p. B5).

Adult crabr comprlee 8?[ by volumc of the totel dlct of the snappGr

Cbrvrophrvg a$ratur (foretcr) trrwlcd from bctwcon 5 fmg and 25 frrre

ln the Haurakt Gulf (Mr B. L. Godfrlaux, perl. comm.). It te thcre-
fore probeble that H. hlrtlper also occurr ln abundence gubttdally.

Durlng 1964-6? ovlgerout crabr wcre collcctcd from Junc through
to Novcmber, ud lt lg probablc that eech female lncubatc. more than

onc batch of eggr ovcr thlr long brcedlng pcrlod. Eggr mcesurc
0. e5 mm X 0.24 mm qfocn frcrhly fatd and ers drrk, brown ln colour.
Eggg rcrdy to hrtch meerurc 0. eB mm X 0.26 ram end renrelulag yolh
le coloured ltght brown.

Irboratory mcthodr, lanral termlnologyr DGllurcrn,cntl, end

dlrgrrmantic rcprcrentetlon of chromrtopborcr follow therc of
prcvlour publtcetlonr (Wcer 196?, ln prcerr tr c).
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LARVAL DEVELOPMENT

THE PRE-ZOEA LARVA

lrarvac hrtch at a ptc -Zocl ategc whlch ls ohort-llvcd. A

thin prc -zoell cutlclc surtoutrde thc larve and all appcndrgce,

but plumoiG prG-loaaf proccrrGt arG laektngr at ln larvac of thc

femtly Grepaldae (ccc Wear, fun prcrr, c). Flret rtege Zoen larvac

moult from tbc pre -rocll cutlcle wlthln flve or tcn mlnutea from thc

tlmc of hrtchlng.

FIRST STAGE ZOEA I..ARVA

Larvac wcrc hatchcd from ovlgorouf crabr collcctcd from t$c

Mangonul Erhnryr lfbangrrel Headg, ths lYelllngton erca, t.hc

Avon Rlver Eetuary (Chrtrtchurch) end frqm Port Gbalmere (Dlrncdln).

No elgnlflcant morpbologlcel narlatlon wat found anong adultr or

larvac obtained over thlr googrephlcel rrngc. Thc Zoca lanrae arG

contlnuous rwlm'rncrr and arG etroagly phototectlc. Hatchcd lervac

wcac hcpt allvc for up to clght daya, but tbete dld not feed, end dled

whllc still ln the flrrt socel rtegc.

Der crlptlon

-

Cephelotborar (ftgr l, 2l

Total length of lrnre l. 25 riltunr Rogtral rplno O.29 trrm long

and rtralghti dorral eatrpacc rptnc 0. {6 mn long rnd rl{ghtty

curycd poeteriorlyi latcnl crrrpacc rplncr O.ZS mtn long, rltghtly
dcprcercd and dlrcctcd portcrlorly er ln larvrec of trhc greprld gGncra

HemlqraDaue, Hcllce.end GJclorraprur (rco ltlcer, ln prcea, G).

Carapaec wlth a palr of dorrolatcrel ectec sltultcd Juet bchlnd thc

dorrel carapocc rplnci portcrloa marglae frlngcd wlth flnc, yGry



4rmtelr+ hlrtter:: gte3r I Zocr Irwr

f'lt. I

Fl3. 2

Flg. 3

Flf. a

Flg. I

Flg. 6

Flg. 7

Flg. I

Flj. 9

Stagc I Zooei htanl vhw

Strgc I Zocet pottorlor vlsw

Flrrt entrnnr of hft rldc

Socond utcnar ef lcft rldr

Mrndtbh of lcft rldo

Flrrt martlle of ldt rtdr

Socond mrxille of lcft eldc

Flrrt nrrllltpcd of lcft rldc

$ocoad rarxllltpcd of lcft rldr
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rhort brlrsi carapace and catol)ace rplncs otbcrwlrc emooth and

wlthout helre or tGtao. Eycl f slells.

Geobrllc APpcnderce (ftge 3-?)

Flret anteanr (ffg. 3l nnlremoru wltlr two long ecathactcl and

olc ebortcr aertlhectc et ltl tlp.

Bccoad antcnna (ftg. a) wf& cxopod otre brU tbc lcngth of

thc rptnou! proccrf . Exopod tcrmlntlng e3 I alendcr rplne and

bcerlng CnG rtrong rubtermlnrl acta letcrelly aad e flne hrlr-llk,e

rete edJaccnt to tbtt on tbc lnncr margln; eplnout ptoccla lncludlng

fuecd prototrrod 0. 19 mn long arrd ar:acd qrttb a elnglc entcrolrtcral

row of emalt aptnce eloag ltg dlrtrl hrU.

llandtblc (Flg. 5) rtrongly toothcd wlth a wcll devclopcd lnclaor

ptocosr and a rldgcd molrr Ptocctti pelp lecklng.

Flrrt anxllle (fff. 6) conprlrcr two flrttcaed aadltcr end

a vcll dcvclopcd PrlP. Prqtmrl rad dl.t l ondltcr cach slth flvc

.tout Pluoo.. r.t . rrrrDtGd rr ltlurtntcd b l.lt. 6. Prlp of brcc
t.lEost : ploxlmrl raFGtrt furd wlth protopod ud bcrrlag flnr
brlrr lrtrnllyi rho* nedlal I Ggnclt vltb oar long pluaor rrtr
rrldag fron tbr lancr dbtrl raargla; dlrtd rcancat tvlcr thc

lcngtb o{ Sc raedld t.luclt rad bculnS fow loa3 ternlarl plnnorc

rctec end oao rubtlrnlnl rctr.

Eecond llrdllr (fl.. ?) wltt flrt (prqlnrl), rccod, thlrdlud
fanr6 (dlrtrl) erdltrt tr1v''t foct r tto, four I lad fcnr nrribrl
plunoro rcttc rcrptctlvdyi rrtrc rrrlagcd lr ltlnrtretrd b F[. ?i

lnrr nrlgla of prulnrl codlto rad euter

anr3la oI dtrtrl rndltc. Prlp rt$ r rhrllow t.tnlDrl elofti dlrtal

mrrgla wtth tso lo3 ptuner rrtrr crcL rldc of ctcft; FIP othcrwlr

frlngcd wlth ftno Lrlrr. Scapho3utbttc stt! ttr prclnrl t{p rclcular
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and plumore; four ftncly plumoec oetac are otrnccd along tlhe outcr

and dlatal marglnr whtch are othcrwle e frlngcd wlth flne hrlrr.

Thoraclc Appendasce (flge 8r 9)

Flrrt nrxllllped (ftg, 8) wlth onc plunosc ecta arlrlng from
ttc lnner margln of corra. Barlr abqrt tbrec tlmca longcr than wlde

and bearlng four groups of tbrcc ehortf sllarsely plumosc aetae

along ltg lnncr rrlergln. Endopod of flvc ecgmcntr: lrchlun rhort
wttb two lnncr dlgtal aetaci merur thret tlrrec thc lcagtb of lechlum

wlth two eetec mld-way along lte lnner mrrgln; crrpur about eg

loog ae tbe lrchlum aad bearlng onG long lnner dletal aeta; propod

twlce tha length of lsehlum end carpus and provldcd vrlth two long

digtal eetae; dactylug ahorter theu propod and wtth ttrec long

termlnal eetaer oDG long arrbtemlnl ceta and one very emell geta

rnld-way aloag lte outea margln. All eetac of endopod erc eparrcly
plrrmoae. E'opod ar loug ar the basb, allghtly longcr th^rn endopod,

and incompletely dtvtded into two sagmentr of uncqual length; tlp
of exopod wtth four, yGry long, blplumoso natatory setee.

Second mgxllltpcd (ftg. 9) rfnilu to thc ftrrt, but wlth e much

eborter cndopod of threo rcgmcnta. Goxa wlthout ectae . Baela wltb

four abort, rplrs€ly plumogc roteo sltrcGd along lts lnner margln.
Endopod only one thlrd thc lcngth of cndopod of flr st maxllllpcdr
flrrt ecgncnt wltbout retrc; srcond eogment wlth onc short lnncr
dhtel aata; thlrd eognent about twlce *r loag ar tho tr*o nrorc

proxlnrl rrgnontr, lncomplotely dlvldcd lnto tqo ro3rnentr about

thc polnt tndlcetcd by twu rhort lnnrr rrtrc and onG outcr rcta, and

wltb ttrrcr rctrc cec.h of dllfcrcnt lcngth erlrlng from ltr tlp. All
totar of cndopod rprrrdy plunoro. txopod er tn tLe flrrt
na-llllpcd dcrcrtbcd tbove .

Tbcrc ll no rl3n of tbc thlrd nexllllpcdr, perciopodr or of
gfll tnrdf .
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Abdomrn (rlge I, z,

Thc abdomGa comprllce flve .Ggtncntr cacb of about cqr,rrl lcngth

(0. lZ mn) end I telron: flrgt sGgmGnt wtthout aplnee or sctact gccond

wtth a lnlred lrtcral paptlla or prohrbcrancc rr ln all lcaonm brachyuran
larveci tecond ts fUth regmcnta wlth e prl,r of nrdlmcntary vcntro-
lateral aplact end two dorrel rctact ploopod budr ab;cnt.

Tclaon (ect Flg. 3) forLcd. 0.ZB mnr ln lcngtb and wlth tbc eamc

dlrtaneG tcperatlng thc tlpe of ttc letcral cornua; cach ranu! (cornu)
glcndcr wttb rlmort rtralght rldce ln dorral or vcniral vlcw, but

curved etroagly doreellyl corlnn wfhout dorral or latcrel aplncs

but wltlr tulo dorsolaterrl rowr of ttny halrel mcdlen clcft ln trnrterlor
margln of telson wldc and crctcent-rheped; thrco plunocc ectac

arhlng from thc portcrlor nargia of the tcbon elthcr slde of thc

mcdlen cleft; lnner reta ytt.h tbrec or four centrally pleccd rtrong
marglnel hslrr.

CFromatopbor? Pattcrn (ftgr l, 2l

Ghromatophorer of the atagc onG Zocr. of
jre oftcn lndtrtlnct. Black ccntter of eolouration rre rmall end

fade raptdly ln prcacnratlvc. Thc larvac Brc tranrpe,rent or
fslnt rcd whcn obgcrvcd undcr low urgnlflcatloa. Ttc ehroaretopborc

pattcru cbarectcrlslng tbG atagc one Zoct larrra of tblr rpsclcr la
trbulatcd (Trblc l). Thc chronetophorc cl,arrlflced,on lr brrsd
on tbrt of Atkeun ( t9Z9) but ll modlflcd to cover lanec of Ncw

Zeetend Breehyrrre rr ln prrvlouf prpfre (Wcer, ln prcer, are).
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TABLE I

Hemtplax 4llHecs (Jacqulnot)

Chromstophorc Pattcrn of Stagc One Zoca Larya

PRTMARY SYSTEM

A. Ncural Group

I (l) Supraccrcbral

Z x Aatennular

3 (2) Aatennal

4 ( 3) L,abral

5 (4) Mandlbular

6 (51 l{axtller
7 (6) Maxilltpcdal
I (?) Lateral Intcetlnat

9 x Sublntertlnal

B. Vircersl Group

l0 (8) Mcdlan Gagtrlc

I I (9) Prccardlac

lZ (10) Subcardlac

13(lU Fortcardflac

SEGONDARY SYSTEM

l{ x Portcrlor Cerapaelsl

15 (lel Portcrovontrel Cl,tapagtal-- - rlr rr- -..--.D- --.-{D--
16 ( l2) Letcral C,erapactrl

L7 x Dornl Ceragncc Splnc

It ( l3) Mrxtlllpedal
19 ( l4l optlc

Z0 (15) Medlan Oculer Ccntre dlcbroaatlc, blach to red

NOTE: (t) to (15) numcrlcal rtahre of chrometoXDorco aftcr Athawa(19e9)

x not lncluded tn Athawa's cystem

- chromatophorc abrent

dlchromatlc, blach to rcd
dlchrometlc, blech to rcd

dlcbromatlc, blsch to rcd

dlchromatlc, blaclc to red

dlchromatlcr black, to rod
o--r---------a-----

dl,chromadc, blach to rcdi ln
lat abdombsf sGgurcnt only.

dlchromatlc, black to red

dlchromatlc, blech to rcd or orlrlrG

dlchromatlc, black to rcd;

extendlng into doreal sarapace eptne

-.4 - - - -- ra -- -- -- - - - - -

dlcbromatlc, btach to rcd
ra - - - - aD - - - rt ta ort iD - ar I o O

dlchrometlc, blaeh to red

- 
a- - - 

rall- 
- r- 

- -a- - - - .D - --
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Dlscus8toN

Brrcbyuren prG-zoa, lervrr unnlly xDorrlr lmg pluncrc
Ptocrtro rr*rlnl froa tbr cropod e( thr Ont tnd trcond rntGtarG
and fron 3to teltoa (Lcbss f9281 Wcrr f96?). ltrtr prc-lolrl
cutleulrr Ptotrtr..s are rbt.lt ln HSEtdrr FlrHpr u ln rll otLor
La,c*a lrrvrr of &r frnlly Hyurrnermldr rad tbo raorr btjlly
wolvrd brachyrbyaehour crrbr of tbr lrnll|lr Ocrpbcldrc,
Pfnno&mldrr' Ocypodldar, Grrpttdu ud Gccrrclnldm (Wcll 196?r

PP. 6 3 r5).

Zoln lrrvrc of l4 tprclu bclo$nj to tl. flnlly Oeynodidtr hgvc
bron drcrlbrd. Thon rprclo covor ttc ttrcc rrrbfrmllht Ocypodlneo,

Scoplnclnr, rad l[rcrolbttrlnhr, ud rev.a of 6r l! txtrat jonrre
rccojnlrtd by Brlrr (195?l ar. rcpr.ronild. Brtrr (lg5?, pp. 1663-5)

lroupGd ttort rry.E l.narr rr lollowtl

SUBTAI.ILY OCYPODNTAD

Ocvro{g tttrbrr
Ucr LGrcL

SUBPAI{TI.Y SCOPTrIERI}TAE

Potlllr Sdngrcn

SvosllF Stlnprou

_SggplFfl} d. llrra

8UB TA TdLT MA CROPHTHA I.I{!T{AT

HrFldrr Hdlc
I{+eroabtLd+n! Drturrmt

Doerlbcd Zoo lrrvra hll file tF urtar 3rcpf , crch rubdlvldrd.
Tc rqnrrtc 6oc lrrurt I brve $vra nrtor rlplf,cracr to ttr pp.r.rc.



- l9z

or ebrcnce of letelrl crreprce rplncr, rnd rceondary lmportancc

to lLc ctqnnrlon of the fourlh and fUth abdemlnel erlncotr and to

tbc dcarGG of dsvclolment of thc cxopod of tho rccsnd antcnn.
Thc rsle$vc hporttnec of thc two accondery sherectrrl le unccrteln.
Tho followlag kcy har bsrn compllcd frm tlrc dcrerlptdvc worh of
ruthorr lndleatsd.



Igl

A KTY TO DESCRTEED Z.OE'A I.ARVAE

OT' THE TAMILY OCYPODIDAE

l. Letcrel carepacc rplnor abrcnt
(l) 4tb abdomtnal rcgmcnt cxlnadcd latcrally

(") Antcnnet cxopod reduccd:

IISa nrrtla4r (Borc)

Uca nrcnrn (smm)
(b) Antennat exopod nst reducod:

Dottlle blandfo_r rds Alcock
Mecrophthalmug dcpreerua Rtlppell Alhawr LgZg

Uql annullpee (Latrclllc)
- Gelrelmur anngllpcg LatrcLlle Chhapger 1996

(b) Antcnnal cxopod not rcdnced
ta - t- r- - .D t- rt - - - .l at - r- - - -

(a) {th abdomlnal acgmcnt not cxprnded laterally
(a) Antorrqal cxopod rcduccd:

Uca ralnax (Lc Gontc)

AU.THOR

Hyuran f9Z0

Hyman l9ZZ

Hyman l9Z0

ReJaBal 1959

Macroehthalpur,d4telur dc Haen Allewa lg?g
MecronFtbrlnur .trmnlcur dc Haen Alhswe I9Z9

?. Latersl cerapacc aplnct prctcnt
( r) 

::il:Hi;:gmcnt 
erpandod ratcreuy

Ramadan 1940;
Dottlle rulcata (forrhfll) Gober &

Al-Kholy 195?

(2) 5tt ebdmtnrl ecgmrnt aot orlnndcd
(.) Antcnnrl tropod rcducodi

llvoplrx purlllur (dc l{rrn)
= TvnPEnoasnrr pnrlllur dc Haan Allrrra LqZq
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Qcvqltdc qeudlebpudll ll.E, & Luctr Crrnc f9{0
Itrllur Edrrnrdr RrfBrf tg5l

Scoel4$ga +lgtota da llren Aika\rra IgZgr--

(b) Antrnnrl rxepod aot rodrreodl

t{cnlntr?c hfrdeqr {JrcquNsot} Wrrr



I9s

From thtr h"y, no lervel chrncter c&,n be conrldcrcd et belng

coltrtuon to all ocypodtd Zoan larnao, ud no grouplng of larvrl
chrrectcrr brlnge tbc Zocs lenrre lnto clorcr conforntty wttb tto
atrangcncat of adult gcacrr lnto rubfenlllce ligted by Balrr (195?1.

Thue ln tbc flrrt metor dtvblon of lervac oceur tsrc grncra P9SE,
MacroDbthllnug, and Ugg, end ln tho srcond maJor dlvlrton occur tbc

gGrcrl Do$lL, Egltb$AfgEtag, 9g1g, end Scoslmere. Only

Dotlllr ocsurs ln both dlvlelour. Lenrd rchtlonrhlpr bctwccn gcnera

of thc eubfamlltcr Ocypodlnac, Scoplmcrlmo, end Macrophthalmtnac

suggcttcd by Alheure (tggZ, pp. I5{-5} corrcepond to the cletglflcadoa
of rdultr. Howcvcr Alkaun,tr conclurlonr wGrG barcd on leryae of only

four gcncra, and tblr vlcw fu not rupportcd by gGacra end epcclca elnce

dcgcrlbed. Zocz lrnral cberoctsrr mrtnly ruplrort tho prcrcnt errangg-
ment of adult goncrt ln tbc Xanthldrc (Waar, ln prcrr, b) and Graptldac
(urcer, ln paGlr' c), but thlr eppercntly docr not epply tn tbc famtly
OcypodldrG.

Altbough larvel relrtlonrblpr wltbln tbc femlly Ocypodtdro 4rc
obecuro, thclr Zoca lenre; rppGar b bG clorcly rclated to apeclce

outaldo tblr fully. For crrenplG amont tbc Hyncno3onldae,
Pln'rottorldas, end Graprldrc, &crs lrc lrrvrc ehowlng grcetcr
efltnlttcr wtt[ lrrv,ar of tbo Ocypodldrc then cln bc found wlthln
ocylndld lerver tbcmlclvo! .

Gurncy (tgrfi L94zr pp. Z?8-9) conrldrrcd that Zoot lrwrl
elarsctort lndlcetc clorc rclat{onrblp brtwrra tbt Hyncaoeoraldec
(o:ryrbynchr) gad tbe PlnnstLcrtder (Brrcbyrhyrehr) (reo alro lVear

196?r P. 6r l, rnd thle dhtlnetlvr lervr.l group era Dow bc cxtrndrd to
lncludc Do$tlr rulcrE (forrHl) dorerlbod by R^trradra ( t9{0}. Rrmadrn
notod tb.t ln D. rulertr tbc brordly rxprndcd ltftb ebdonlaal rcgmcnt
ead rmall, nrrtow tclron ocsutrcd oaly tn Ptnnlxlr (Ptnnobcrtdrr)
and ln Elamena (Hymcnoronldao|. Thlr cbarectcr rlro oceurr ln
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thc Zoce lervac of E. oroduct3 Klrk and Hrrmenlcus pu_lcscenr Dans

fron Ncw Zcalend. Thc Zocg lerrrec of H., pubJcrceaa portG!r four

rhort cara,paec rplner and arc rtrltlngly rtmller to thoea of PlglgE,
tbug provldtng furthcr evldencc ln 3uplrort of leryal afflnttlca bctwccn

the Hymcnoromldao and thorc of thc brachghynchour crlbl.

A rccond group of ocypodtd Zocs lanrae her afflnttlce wittlrrnae
of gcncra claerlfled ln thc $caarmlnac end Venrnlnac (Grepcldeo).

Thc Zoen larvr of Hemlplax blrtlpea le very rlmller to tborc of tlrc
gcncra gvclolraprue, &1!gg, and Hernlrrapeua (Wcar, ln prctr, c)

and rtrongly rupportg Alhaulefr vlew (193?) thrt thc Maerophttrlmlnec

mry havc arhcn frorn thc Grrprldae. Thc rtagc onc Zoea lrrna of

Dotlltra,blanfofdt Alcoch dcrerlbcd by RaJeBaf (lgSt) po.rcrrGr no

latcral cata$rcc lplncr, e wcll dcvolopcd antcnnel cxopod, end lamal
afflnlttcg clorcr to the Serarmlnac aad Vrnrnlnrc (tffcer, ln prcee, c)

then to P: rglg3g. Tbe marhad dlffcrencGr bctwccn larvec of ttc
two alnclor of Dotllle ruggGrtr thrt rdult ryrtenatlcr of thlg gcnus

nry bcncflt from rG -Gxrmlnatlon.

Tbe thlrd dlrtlnctfuc lanrel group ln thc famlly Ocypodtdac rhows

clorc afflnlty vlth tborr of tbc GreprlnaG (rco lffcer, ln prGls, c),

and le formcd by thrct rpcclcr of tho gcnur Mrcroph$almur

Dcrrnrrcrt (A*ewr l9Z9) and Uee apnuHpcr Lstrcllle (CfUpger

1956). Howsvcr tbc lrrvrc of U. nlnlF (Lo Goatc), U. ursll,atog

(Borc), rad, rU. ur!''-x (Smtth) dcrcrlbGd by Hymrn (19e0, lt22) rll
lach lrtcral crrapaec rplncr uihlcb rrl algo absont b tAc GrrprlDsc,

but porfcrr aatrnnal, abdomtnrl and tcbon churctcrr lntcrmcdtatc
bctwton thorc of thc Graprlarc on oDr hrnd end tbc Scnnnln+r and

Vannln. on tihr o6cr. Zocal cLrraetcrs thcrfoss ruglcrt ttet
U. en+gllpu lr not clorely rdetcd to thc ottcr tarrr rpcclcr of Uce

frm ufilch larvtc hevr born drrcrlbcd.
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Thc rcrnatrtng hnowa oqfpodfd Zoe;, larnre can alro bc plrccd

botwecn t|rc Graprlnac, end the Serennlnrc and Vetunlnc. Larvac

of Oevpo$c raudtcbaufll Mllnc Edwards and Lucar dcgcrlbcd by

Cranc (19{0) cnd O. plehrte.rrlc Mllnc Edwardr (nalaAaf l95I}
poaa€ro four c,urpace eplnc! eE ln tbc8crerm,l:r4G and Venrnlnro, but

the forn of thc eecond entcnm, lrmrtrrc of the abdomcn, and ehapa

of thc tchon lr lntcrmedlatc bctwccn thcrc aad 6c Grrprlnac. Zoe'z

lrnrac of lfmfa* nrgfilug (de Harn) aad Scopfuncra globoea dc Heen

-&rG vGry rlmller (nffrwe l9Z9). Thcec larvao lxrrrGrr long and

vcqf dlstlnetlvc tsothcd rortnl end donel earaFcc aplncr, short

latsrel crtapacc rp,lncr end 8n unnodlflcd abdmrrcn as ln the

Seserralnrc end Verwdnc, but tbe second antenna comprircr a

roduccd balr-l&c exopod end a roh:rrt rplnour procc!f at to EEgg.g
Peehve$rprua, and lrqptoqrarrrur (Graprfnec! (W."nln prorr, c).

Craac (1940) deacrlbsd tbc McgaloF lervac of Ocvoodo glblcaar

Boec, O. reudlchru[U!, Mllne Edunarde end Lucaa, end O. occldcntrJ{a

StLnpron, and tnnmarlged thc s"heractere end ccology of hnowa

oeypodld Mcgaloln larvrr. RrJeBat (195{, 1959) end Gober end

Al-Khoty ( 195?) dcrcrlbcd Mcgelopr lanno of four addtttonal rpcelcg

and dlrcurlcd CresGrt conclurlonr. In runmsryf tbs Mctalopr
lenrao of boachdwclllng ocypodld crabs ar€ alt almller, ud are

provldcd wtth a thlch, eutlclo and rpccbUecd groovGs to allow cloec

eppllcetlon of ell rppcadrgm b 6c body. HGnce thc Mcgelope lenrae

r,rr rtruchrrally modlfled for protecdon rgringt drrrleetlon, \*rvc

ec$on, end nnd abbrulon ln tbc upper ddrl ronG of nndy bcachoe

wbcrc thcy llc lurt bclow tte rurlacc of tbo nnd ewrltlng moult to
tbr 6rrt fuvo-llo crrb rtr;r. Thc tuvcnlb crabr mlgretc up hc
boech to llvo In ttc rcml-tolrortrlrl hsbltrt of tbc rdultr (Crenc

f940i ReJaBol t95{}.

tt le thcrcfore well crtrbUrbcd rhat ooypodld Megelopa larver
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atG rtruchually modlfled tn responrc to ecologlcal requlrem€ntE.

Balss (lgSZ) ttotca a[ edultr of thlr famlly ac amlfrlblour, Uttoral
and egtrrarlnc, malnly burrowlng, snd gregarloua. Hence the

charactcrr dlrttngutohlng adulta of the famtly Ocypodtdac from ottcr
brachyrhyrrchous crabe may also be ecologlcal adeptatlonr, end tnrr
rcl,atlonchlpe of Orc gGnera rnay be marked by upecielload,on. Gcncra
now clacrUled ln tho Ocypodldae Eay hsvo dlversa orlglns, wltb
eaccatral forme havlng afftnttteg wlth the Ptnnoberldae, Hlrmcno-
somldac, or wltb elther thc Graprtnae or Serarmlnas/Varunlnac ln
tbs farnlly Grapsldre. As the epcclalleed babttat requlremcntr
of adult and Juvcnlle ocytr odld crabr do not extcnd to tbe planltonlc
Zoa larvrc, lt E^ry be only ln tbeae tihat orlgtnel afflnttlcr of tte
gGncra havc bccn prcsGtved.
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LIFE-HISTORY STUDIES ON NEW ZEALAND
4. zoea Larvae hatched from New Zealand crabs

Graps idae.

BRACHYURA.

of the family

by

Robert G. Wear

SUMMARY

Pre -Z,oo,a end flret Btegc Zoca, lewae hetcb;d from
Leptos,frprur varlccahu (trabrtctor) Plap,oa merlnug R"abbun,

Honlrrapeus crcnulahr (H. Mlluc Edward"), H.. edwardsl (Hilgcndorf),
Gvclograpep lavauxl H. Mtlno Edwardr, Hcllce erer;a Dana, end

Plaquats dhebltg (Unnacue) from Ncw Zclend aae dcgcrlbGd. A
key ls glven for the reparrtlon of thcrc lanac.

All grapeld Zoea lrrnao go frr dctcrlbcd fell tnto four groupt
bercd on lan'al chgractGrt. Tbe flrst group lncludec the gcncro

Grapaurr -Irsotoqraprur, _!|etopqflrapeul, Pe,chvgraoeuc, and Planca
(eubfarrlly Graprtnec). Thc gccond group lr nrdc up of gcncra

lncludcd tn thc rubfamtly vrrunlna. @, Hcmlrrapaur,
HctcrosrePrur, Eglggl3lf,) "od 

thc eubfamtly Sererrrluec

@, gvclosrapaur, FISllce). Thcre two lrrval groupr
atc flrtlnct. Thc tbird group of, Zoct larvrc elro lncluder gcnGrl
fron, thc aubtenllleg vanrnlnsc (Gactlca) and scrarmlnac @,
g3lgggui. Therc larvrc rherc cbatactorr of tborr ln thc flrst and

leeond Stoupt rbovc, end ruggert tblt lerrr of thc rubfamlllcr
Varunlnrc end Scrsrmlngc crtr br dlvldcd lato two rclrted groupg

of gcncla. Tho fourtt ftoup ehowr faw afflnttlcr wl$ o&ar grapeld
Zocz lervas, end co'mprbo tho gGn.tr Pcrcaoa and Plemufg(rub-
famtty Plagurllnec). Irrvr.c of Ncw Zceland rlnclce faU tnto trhc

flrrtl eecond, and four6 of thggG groupr. Chrracterr urcd bcro to
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deflnc tbe four lrrrnl groupr atG glvcn ln a ltcy. Thlt laryd
ctagrlflcatf,on agrcGt wltb tbc prcgent errangemeat of adult gcnera

tnto gub{rmtllcr cxcept for tbe dlvlrton asrong lervac of thc tubfemlllee

Varualnes and SearmftEc. This ryetcm ls compared wltb ths

cleealflcatlon of greprld Zocn lsryao ptolloaed by Bourdlllon-Catonwa

(1960). Toct larvac of tAc fantly Grapaldac ehow cloae efflnltlcr
wttb tlhoec of gencra la the brachyrhyachour femlllcr Ocylndldrc and

Gccarelnldac.

Amoag Ncw Zcalrnd rpocler, onll Hcnlq,rarrfue odnnrdrl brecdl

durtng latc autusrn rnd wlntcr. Thc remalndcr brocd tn lrta eprlng

and surnn.r. In cach rpoclcr thcrc are four, postlbly flvc Zoct

tgrval etagcs and a Me3alopa larva. Ths lcngth of larval ltfe aud

larnal dlrporral probably bar no boarlng oa ttc prctcncc or obrcncc

of certeln rpcclor at thc Chrtham ltlsndr eaet of Ncw Zcelend.
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INTRODUCTION

Nlne epcclcr bclonglng to thc famlly Grapcldac bavc be;n
rellably rccorded from thc Ncw Zealand mrlnlend. Thcge comprkc
stx gencra teprGscntlng all four aubfamlllcr currently rGcognlaed

(Aaler 195?). Stegc onc Zoct lawac hatched from scyen cpeclca

arc dcecrlbed ln thle p*pct. Thc only epeclor llrtcd tn thc Ncw

Zcalend fauna not obtalned for rhrdy arc thc ocoenlc creb PlsnGa

evapcus Danr, and Cvclograprur lneularun Canpbcll and Grtfftn
-t-

reccnth redlecovcrod ln Ncw Zcaland by Dcll and lderahall (f96?).

Attcmpta to rear latcr lerval rtegce of Ncw Zealend graprld

craba nct \rt& only llmttcd tuccG3r. Thc ctage one Zoce larnac

arc vcqf rmsll, dld not fcod tn tho laboretory, and ucrrally dtcd

bcforc rnouldng. 6tegc two Zoez leryac wcto rcercd only from
HqTPlrraprus edwardal (Htlgcndorf) aad Fellce erqrsr Dur.

A rmall end rcadlly accctrlblo colony of Henlqrrprua cdwsrdrl
provldod thc berls of dctallrd ctudy to dotcrmlnc scaaonal fluctrratlont

ln scx ratlo and ln thc rcproductlvc etatc of nahrrc fcmalcs for thle

apcclce. For tbc rcnetnlng epcclcs thr llnltr of tbc brcortlng saaaon

weto atlctscd only ou t'hc prcsGnce or abrcncc sf "bsrflrd" {cmrlce
eolloctcd from rrerloue loerltH.r oycr a pcrlod of four years (1964-6?1.

LeboraCory ncbodr r lervrl tormlnologyr DGaruaenrntg, and

dlegramnratlc rcprcgcntatton of chrosrrtopborcr drawa frm llvlng
lanrec follow ttrorc cmploycd ln cullcr trnpGrf tn tbb rcrlet ('t$er,
la pmrr, a, b).
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A KTT TO KNOWN ZOEA I.ARVAE OE'

NEW ZEAIAND GRABS OT' THE

FAMILY GRAPSIDAE

Thc followtng hcy lr baced on t.hc flrrt rtrge Z,oct larvac only.

Chsracterr urcd for tbc rcparatlon of rprclca are thoac mogt rcedily

oblerved wtthqrt dleeectlon of the lsryac.

r (4) Irterrl ceralncc aplncr ebrcntl entennal cxopod rcduced

to a rhort flnc acte; abdomcn wlth portcroleteral marglna

of 3rd to 5th tegmentr Gxprndcd lrterslly tnto a broad rldgc;

tcbon narrowly forhsd, notG or lerr rcctangular wltt latcral
cornua ehort and atotrt.

Znd entenne wlth rplnoua ptocctt about ae loag ea rorttal
eplnei rplnour ptoccoe beerlng e longlhrdonrl rcrlcr of l0

or Il rtrong rldacr; tcleon eoranra wttt onG laterel setai

lrt and Znd mrxll,llpcdr wlthout cbromrtopborer.

.......... (treurlctue) (rlge l-9)

2 (3)

4 (r)

(Z) Znd entcnle wlth apilnere proccar rhortcr 6en rostrel rplnoi

rplnour proccrs bcertng e longlhrdonal rorlcg of oaly ? snsll
eplncrt tclton cornur wttb two letcrel rotec; ltt end end

narllllpGdt wlt.h strong blrch chrometotrfiorcr.

Pbnce marlnqt Rrtbbun (ftgr l0'18)

Lltcrel cerelnce rplncr prcrcati rntcnnal rropod sot grctly
rcduccdi abdomcn wltb portcroletcrel nrrglne of 3rd to Sth

tcgnrntr not crprndcd letorellyi tcbon wlddy {crhcd wlth

lrtcrel cotDur lonl and alcndcr.

(lZ) Rortnl rplac nucb lcrr tbrn 0.5 nn loag, lboltcr tten dortrl
Garrpace rplas, lnd wltbout hrborclcr I letcrd crrtlrcc eplnor

rnootb, end vltbout hrlrr or tubcrclcr; Zad antonnr vt$ oxopod

eborrt brU thc lrnsth of rlilnour proccrf i 4th and sth 8bdomtnrt

f GgEGntr wlthcut lrtcrrf prp[lacl tclron cornur wltbout letcrel
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lGtlsi Znd mexllll,pcda wlthsut chromrtophorea.

6 (9) Totrl lcngtb of lerna grcater than I.Z0 nni ttp of roetral

::: .: :: :i ::: ::: :::'*"' :ff;::,:*'#
7 (8, Rortral rptnc much rnoac than hrtf the lcngth of dorral

carapecc aplnc; dorlrl e,arapaca aplnc uOt recurved

antcrlorlyi lst mrxtlltpcd ydth proporiur of cudopod lacl,lng

hrft of ftnc belrr; 3rd to 5th ebdmlnel tcgmcntr wlttout

flnc dentlclcs along pootcrlor dorral rarrglne; latcral tclron

cornua qrtth two doreolrtorrl rows of rhort helrai dorral

.::.:::.::::. il.?il::H,*r
(rlgr l9-26)

I (?) Roatrel eplae about onc bslf tbc leng6 of dorral catrPrce

epilnc; dorsel errrlrBcc eplnr rccuttrcd antcrlorly ln lts

dlttal half; lrt rrexllUpcd wtth propodrrr of endopod bcerlng

a hrft of flnc halrei 3rd to 5tb ebdomlnrl rcgments wlth flnc

dcntlclor atong portGrlor dorral mrrglnri lrterel tclrsn

cornul rvlthout dorroleterel rowf or helrr; dorcal errapacc

.:. ::::: : ::r.::H*" (H"gcnd.rf)
(rtgr 28-33)

9 (6) Total lcngtb of larva lcra tbea l. e0 nmi tlp of rortral eplnc

to ttp of dornl crreDrco rplno lrer then 1.0 nn.

l0 (Il) Dornl caralnct rlrlnc tGcurvcd antcrlorly ln ltr dlrtrl bUl
I rt nrxllltpod stth carlDur of cndoFd lrcl'lnl hrft of flnc

brlrt; 3rd ebdmlnrl eognont wltb a rarll Frlr of dorro'

:t::.:i:l .. c'el."q-o, r.'.u*r 1n. Mrnr Edwardr)

(rt;r 3{-{l}
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I l( l0) Dorgal csrupaec cplno not rrcurvcd antcrlorlyi lrt
maxil[pcd wfth carlnrf of ondopod bcsrlng o tuft of flnc

halrr; 3rd abdomlnal eegmcnt wlthout dorroletcrat paplllac.

.........Hclicc ctagla Dana (Flga 4Z-5Ol

lZ (5) Roetral eptnc absut 0.5 mm long, ebout ar long or occ,atlonalty

longer thsn doreal cerapecc eplnc, and bcarlng a nrrmbcr of

craall tubcrclcr; latrral caraprcc rplasr wltlr small trrbcrclee

and short halrr barallyi Znd nntcnne wltb cxopod much

lerl tlan hrU thc lcngtb of rplnoue procGisi 4tJr and

5th abdomfnsl regmontc wlth e palr of rmrll latcral pepillacl

tclron cornm wtth onc latcrel rrtel ?nd mffiflffpcdr wttih

. ::::: :::.:. :::i::Iff:":H, (1''.,,* cue ) (*ss 5' .64)
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SUBFAMILY GRAPSIFIAE

Leptogropsus aariegatus (Fahrieiuso f 793)

Ireqloqraprue va4cf,rahrs cotnnronly hnoum as thc "Imtple roch,

crtb" [e f,rst-runnlng, lencrally eluglve, lnd shclterr under lerge

boulderg and ln dcap crcvlcer frota mld dde lcvel to eb:i:tl, iprlng hlgh

water level. L. verlgrrhrr algo ocsurr ln Aurtrellr (Hafc f 9e7), end

fn Chtle (Garth 195?) whcrc ttc epcchr occuplcr r rlntler hrbltat
(entcaenr, Fagcttl, and Lopea 1965).

Orrlgcrout femalc crebr wcre collcctcd frwr the Wclllngton arca
durlng Dcccnbcr and January, 1964 and 196?. Ovlgcrons fcmeler
were recordcd only bctwcon thc noathr of Novcmbcr end Jenunry, wlth

ell mrhrrc fcmrleg obgcrvcd beerbg egfr durtng Decembar. Thg

lncubetlon perlod lg about rlx wech,a, and aftcr llberrdon of lerrrac

onerlca ghowcd no rlgu of regcncrrtlon for a rccond rlnnrnlng.

Etgs mcarure 0.3? nn x 0.35 nrn (0. 16 mm x 0. 36 "rra) whcn

freebly latd and arG darh, brown or slnort blaeh, ln colour. Egge rcady

to bltcb ncasure 0.4{ mm x 0.42 nn wtth remalnlng yolb colourcd
Ught brorrm. Larvac wleh nrhrrc a1J. trDorr.3f vcry lrr3c GyGr, rnd
blsct to grctnlrh ycllow cbrmrtolfiorGs crG rtrongly dcvcloped. tn
dayllght thlr colourailon lmpertr I laotn lrldcrcercc to nrturc egg8.

flIE PRE-ZOEA LARVA

Lgnnt brtch from ttc ca3r al prc-Zoco. ftotc IDosacrr a

thtn prG-loeal cuilclc (f"cbour lgett Wcu 196?l whlch ruriotrndr tbc

body end all eppondsgor, bnt pltrno.c ltrG-rocal procGrr.f on thc

flrrt and recond sntannrc rnd oa tbe tolron atG lrclilag. Thc rtegc
ono Zoat larva noultr frec of tbe prc-goGal cutlele sl&ln 15 mlnutce
of hrtchlng.
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THE FTR$T STAGE ZOE'A I,ARVA

Dercrlptlon
--<r|_

The foltowlng deecrlptlon lg baeed on lrrvac hatched frmr
flve fcmale crabr collcctcd ln thc $relHngton atGB.

Cephatotihorax (ftgc l' 2l

Total leng6 of larva I.31 rntrro Rosttal aplne O.Zb rnrn long,

Itrelgbt but eUghtl,y exlnndcd mldway along lte lengfh; dorsal caraltscc

rplac 0.30 !'rtn long and eUghtty curvcd poetarlorlyi tlp of roetral

aplne to tlp of dorsal cplne 0.96 mm; laterel cnrapece spiner abccnt.

Carapece wlth poaterolateral reglour dlctlnctly rwolleni poatcrl,or

margln of carapecc frlngcd wlth ehort, ftnc helrgt one palr of

doraolatcral rctac rltuatcd Juat behlnd the doreal ctralnce eplnc.

Eyrr ectrlle and vGry large rclatlvc to ttc overall elzc of tht lerva.

Cepha.lle Anpendgrcp (ftge 3-?)

Flrat antennE (ftg. 3) unlremoug wlth two loag acsthacteg and

two ghorter and flncr aogthactcr arlrtng from ltr 6p.

Second antennr (ftg. 4) comprlees a woll dcvcloped eplnour

proccrr and a vcetlgbf cxopod rctar eplnoua proccst 0.31 mm longr

altghtly curvcd polterlorly, rnd bcerlng four anterlor rowa of amlll
banl eplnc; decrcarlng to a dorrble tow of loagcr rplnce towtrdr lte
tip; rplnce nlurrber I0 or ll ln longlhrdoael lGricl.

Mandtblc (flg. 5) rtrongly tootbcd wltb a wdl dovolopcd lnclsot
proccrr end a rldgcd molrr proccf r; palp lecklng.

Ftrst nexllle (fU. 6) comprlrcr two flrttenod cndlte e end e

wcll dcvelopcd palp. Prsrilnrl ead dlrtel cndltcg cech bcarlng two

largc trrlumoao getac and thrcc smrllcr plrrmorc totae artanged at
lllurtratcd ln Flg. 6i dlrtrl endlte frtngcd dtt flnc halrr along ltr
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lnncr margln. Palp of t'brcG scgncntr: pro:dmal aegment fugcd

wltb prototrnd, bcartng flne hrlrr latorally and wtth onr long plumosc

eota arlslag fron the lnncr dlrtal marglni rhort mcdlal rcgment

wltbout halrr or letec ; dtetal ecgmcut wlth four tormlnal plumoee

gctae and one rubtet:nl'rrl ecta nld.way along ltr lnngr margln.

Sccond mrxllle (ftg. ?, wtlh flrrt (proxlmrl)rrccond, tblrd and

fourtb (dfebl) endttcs lrortcerlng flve, forrr fsur and forrr marglnal

plrrrrroec actec tarpGctlvclyl ectac rtrangrd ar lllurtratcd ln Flg. 7i

flnc belrr frtnging thc lnncr margln of proxlmal endlte End outcr

margln of the dlsttl cndltc. Prlp wlth a rballow tcrmlnal clcft fotmlng

hro dtttel lobcr of uncqual elgct leteral lobc and aneller mcdlrl lobe

both u/tth two long plrrmoeo rcteo arlrtng dlrtellyt palp frtaged uiltr

flnc balrc along ltg qrtcr mugln. Scepbognethltc wlth tto proxlmal

tlp aclcular and ptrrnorc; forrr fluely plumotc sotac 8rG etrnccd along

thc outcr and dlctrl mrrglns whleb 8tG otherwlee frlnged wltlr flne

balrs.

Thoreels Appen4aqrr (ftgr S,9)

Flrat maxltltpcd (Ftg. 8) wlth onG plunorc gctB arlrlng from the

lnnor uargln of cqra. Berlr eborrt tbrec dmcl longcr then wlde and

bcarlng four groupr of hro rbort, tFrrGly plrrnoer totrc along ltr
trn r mergln. Endopod of flvc rolnrntr: lrcblum rbort end bcarlng

on lnner dhtel rotel EGruf ttrro 6ncc thc lcalth of lrchlun wltb

two rctec nld-way rlOnS ltr lnncr mgglU crrprra ebout ar lonj ae

tbc ltehlum aad boerlnl oac long lnncr dlrtrl tetri propodur about

hrlcc ?hc lcngtt of |rchlun end csrpur end wtfh two lnncr dlrtrl
tctrct dactylur rborter thrn propo&u ud wltb faur loag tcruloel
rcbc and oa. vcry tnell eota arlrlng mld-wry rlong ltr outcr mrrgla.
All rrtaG on cndopod arc rFrr.ly plrrmo.t cxcGptlng thc rnlll unarmcd
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rcta on tbc outcr nargln of thc dactyluo. Eropod e llttle ehorter

thon bartr, ellgbtly longer than the endopd, and lg lncompletely

dlvlded lnto two rGgmGntr of unequel lcngtb; dp of cxolnd wfth four,

very long, blplumosc natatory lctat.

Sccond mexllltpGd (flg. 9) efmilar to tJrc ftrct, but wltJr a much

rhortsr cndopod of threo lcgmcnte. Coxs wlthout actBc. Baele wlth

four ahort tparrcly plrrmogc ectaG Bltoccd along t.he tnn€r EIBrSln.

Endopod about one thtrd thc lcng6 of thrt of thc flrrt maxllllpedl

flrrt rcgmcnt wltlhout retact recond tcgment urtth ono ahort lnner

dlgtel sctai thlrd rcgneat about twicc tbe lengtb of tho hro norc
proxlmrl ec5mcntl, lneonplctcly dtvtdcd lnto two iGgmGnts ebout

th,c pofrrt lndlcatcd by onc rhort plrrnore tcta on thc lnner mrrgln
and onc rhort en,oottr sete l,aterally, aad ,vtth two long plunoae sctac

end onc rhortcr plrrmorc acta arhlng fron ltc dp. Exopod ar ln tbe

flrrt maxllltpcd dcecrlbcd aborrc.

Thcrc la no rlgn of hrdr of thr thlrd merillllpcds, perolopodr

or gllla.

Ab$onca (ftgr l, 2l

Tbc ebdomGn cm,prlree flvc rcgrarntr of ebout oqutl lct gth

(0. lZ5 mn) end r tclrou: flrrt acgmcnt wlthout rplncr or sctaci

accond acgment wltb a prlred dorgoletcral popllb or prohrbctanc.

ae ln ell known braehyur:an larrrae ; ihlrd rcgment wt6 r pdrcd

dorroletcrrl papllle dlrcctcd dlgbtly portcrlorly end wtth ltr
portcroletrral nrrglnr erprndcd btcnlly at I trllobcd rldgc

bcerlry a rlajlr vontrel rplnoi fourth eegmcat wl&out F1l|fbc but

wt6 r broad lrtcrrl rldgc rlad e rrcond poetcroletcrrl trllsbcd
rldge lecl,tng a vcntrel rplnc, dorcll lobc not rr wsll dcllnrd ee thrt
of tbc tblrd ectntnt (eor Fli. lll fU6 rcltnGnt wtth r portcrolrtorrl

rldge olyr trllobtd but wlth doreel lobc poorly dcIlrcd; sGeond to

flftb ecgnentr cach wt|t two dornl rcter; ploopod budr ebrcnt.
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Tclgon (ecr Ftg . 2, 0.30 mm ln length wlth 0. l8 mm lGpatrtlng
tbc tlpc of the latcral cormrai tclron platc rectengul,ar, o. lg Ern long,
0. 13 mE wldci latcrel cornua ahort, atrrlgbt, not curved posteriorly,
and bcarlng two doraelatcrel rosrt of chort balrri tcleon wltt onG

Polr of ttny latcral eplnce rt barc of thc latcral cornua. Medlan clcft
ln poaterl,or margln of tehon a lntll and ehallow lndontatlon; tihrce
plumosc rotae arlge from the poaterlor margtn of the tclson cltibcr
rlde of thc mcdtan clefti lnncr lctac wlthout atronger margtnsl helrr
centrally.

Chromato$ore Pgttcru (ftgr l, Z, Tablc l)

Stegc cr're. Zoat tarrrac of Leotoqrepeuc nerlegahu arc lntenecly
colourcd end aplrGsr blach or ycry drrh grcrn undcr low magnlflcatlon.
The colour and dlctrlbudon of chro'matopborce ls llgted ln Tahle I.
Thc clrrelflcatlon of chromrtopborcr lr bagrd on thet of Alkrnre ( Ig}gl
br:t le n'odUlcd to covcr lervae of Ncw Zcalend Srrcbytrre ar ln
pravlous papGra (Wcar, ln preet, B1 b).
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TABI.E I
Lgptoqraprua rra rloqrhre (l'abrtcue)

Ghromatophore Pattern of Stage One Zoee Larrra

PRItrdARY SYETEM

A

r ( t)
Zx
3 (z)

4 (3)

5 (4)

6 (5)

? (6)

s (?)

9x

B

lo (8)

n (e)

tz(10)

t3(tl)

Neurel Grouo

Supracerebra.l

Antennular

Antenngl

Irabral

tvlandlbular

Maxlllar
Maxllllpedal
L,lteral Inteetlnal

Sublntestlnel

Vleceral Groun

Mcdlan Gaatrlc

Prccardlac

Subcerdlec

Portcrrdlac

dlchronadc, blach to greonlsh-ycllow

dlchrsmatlc, bleck to grccnldh-ycllow
dlchromatlc, blrck to grecn1"5-ycllow

dlchromaHc, black to grcca1"5-yellow

dtcbroma$c, black to greonlrh-yellow

:::"::T : li"i: :: ::':::: :::'
dlchromatlc, black to greenlrh-yellow
f ecattered redi ecgmont I coalescod
\rtth 13 below

dlchrorn atlc, blech to greenlrh'ycllow

dlchrmatlc, black to greonlsh-ycllow

dlchromrdc, blaclt
coalsscad wlth 8 tn
ragmant

to grecnlrh-yellow;
I rt abdomtml

SECONDARY SYSTEM

14 x Poetcrlor Caraptclal

l5( le) Poetcrovcntral
Garelnclal

dlchrmrtlc, blach to gretnkh-yellowt
3 pal,rr, oftcn coelcgced
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l6 (lZ) Irtcral Caralrclrl dlchrometlc, blrch, to grccnlsf,-ycllo{r
I ? :r Dortal Carelrcc

Splnc

lS (13) MaxllllpOdfl -r - -e -- -- -- -- --,rr--.r---- -r
t9 (I4) Oftlc dlchrorrrtlc, blach to grccnl3f,-ycllow

20 (15) Mcdlrn Ocular Gentre dlcbromatlc, bleeh to greonlrh-ycllow

NOTE: (l) to (15) ntrmerlcal gtrhn of chromatopborer aftcr
Allr.wa (1949)

x not lqcluded ln Alhewe'! lystem
- cbromatophore ebrent
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Planes marinus Rathbun, lgfs

Plancg marlnue ls one of the two oceanlc epecles of thlg gGnue

occaalonelty found among lloatlng dcbrls etranded on thc coaatg of
Ncw Zcaland end the Chatlram Islandg. Twenty-acven orrlgeroug

fernela crabg wttb cggs tn all atagce of develolnrent, threo malec,
and a largc nrrmber of Juvcnllc crabg w€re found among atelked
barnacleg attached to a ropc -covGred glaee flahtng float warhcd
up at Lyall B"y, lf elllagtonr 3-2 - 1 965 .

Egge freehly latd arG derh brownlrS-purplc ln colour and mGasure

0. 30 trrm x 0. 29 mrn. Eggr abor$, to httch mcaEure 0. {Z mn x 0. 39

tnm snd thc llttle remttolog yolh lg coloured ffgbt brown. Tte perlod
of lncubatlon lr about slx woclrl. Fcmrlc crabr lay more than one

bateh of egge cach brccdlng season, ar thc four fcmalc crabg frotn
whlch larvac wcrc batchcd hsd all dcporlted a furthcr batch of egge

bencatt the abdorncn dthfn l2 hourc. lvlahue femelcg of tbtg epeclea

occur durlng February and lvtarch, Aprll (Bennctt lg64r p. 8l -
refcrred to P. mlnuhre (f.fnnacual),end May (Oell lg63a - refcrred
to Prchvlrsprus marlnur (ReUUun), BGG Ghace 1966). It le
unlihdy th*t tbcse four monthe dcflne the ltmlta of thc brcodtag
pcrlodt ecd Plrncs marlnue mry brcrd l,n all monthr of thc ycar as

rccordsd for P. mlnuhr! by Lebour (19*f).

THE PRE-ZOEA LARVA

Thc pr€'Zocn larval cudelc of Plancr marlnut lechr plrrnorc

ProcGtrof ar ln Lcptoqraprur rndcrrhrs. Tbc duretlon of tbc
prG-rooal rtegc le l5 to 30 nlautcr.

THE I.IRST STAGE ZOEA LARVA

Irrrnc wGrc brtchcd fron four femslo crabr bctwcra 8-t-1965
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and 16-2-1965. Two of thaec ferualcg wcre hept ln the laboratory for

a furthcr elx wcohg uatll tbe escond betch of eggr batched, tbus

obtatntng rn cstlmatc of thc lacubedon pcrlod. I.ervle aurvlvcd

for only fl,ve dryr and dlcd whllo etlll ln tbc flrrt zocrl ;tt3c.

Deecrlpdon
-rr-

Tbe followlng deecrlptton le rhortoncd te a eomlllrlroa urlth tbe

flrrt ettgc Zocr larrn of Loptoqraprus vrrlotrhrr dcrcrlbcd prcvlouely.

Gephrlothorrx (rfgr f 0, I l)

Totrl lcngth of larrra L.25 tnlrr Rortrrl eplnc 0.21 mB long,

rtretght, and cqnnded ar la LcptosreDrur narlcsrtsri doreal

c8rapscc eplnc cqual to rostral rpbc ta lcajtb and tltgbtly curvcd

Irostctlorlyi ttp of roetrrl rplnr to dp of dorrel rplnc 0.8? mn;

latcral cerepacc rplnor abrcnt. Cephelothotlx rlmller to t&et of

tho etagl onc Zoea, of Lcstoqreprug_,varlcqahrp tn rll remrlnlng

cbaracter s .

Ceehl!,l$ Apcpdrccr (ftgr 12-16)

Flrrt entonnr (ftg. t3) er ln Lrptotfeprur rnrlerghla dcrcrlbcd

prrvlouly.

Eecond antennt (flg. 13) slmllrr to tbrt of @ but

coarldcrebly ehortc: rplnour procGf r O)ZZ ma long wltb antarlor

rl$ncr rnuch rnellor thrn ln I.. verlcsr.hu rnd anrnbcrlry onlt tcycn

ln loagthrdontl ectlcl.

Mrndlblc (ftg. ltl u la@.

Flret mrxllte (flg. t5) dfffcrf frm tbrt of ttc prcvlour rlnelcr
oaly ln thc porrorrlon of rtx ratbcr trhan flvc plnnore rctrc on tbc

proxlmrl cndlte.



Flr.

Flg.

Flr.

Flg.

Flg.

Flr.

Flg.

Flg'

Flg.

Ple+rr mrrlnnr: Strgr L Zoor lrrvt

l0 Strgc I Zocgl lrtcrel vlew

f t 6trgo I Z,ocai portcrlor vlcw

12 Flrrt antonur of left eldc

f 3 Sccond entonn of lcft rlde

l{ Mandlblc of lcft rldc

l5 Flrrt mexllle of lcft gldc

16 Srcond mrxllla of tcft rldc

l? Flrat nullllprd of lcft rlde

f 8 Sccoad mardlUpcd of lcft eldr



@,@
l-l

O.25mm
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Second maxtlla (trIg. 16) alao almtler to
but tbe nunber of plumosc actac bornc by the

eadlter le four, two, flvo, and four arranged

Fig. 16.

tbstof @,
proxlmal to dlatnl

ae lllustratod ln

Flrct moxtllLpod (fU. l?) aad recond mrxllllped (trtg. tS)

botb agrcG tn all dctellr \rtth cort€.pondtng appendagce darcrlbcd

for the flrat etago Zoe* larve of @.

Abdomcn (flga I0, Il)

Thc abdomen dlffcrr fron, thrt dceerlbcd for L. rrarlesahr?

only ln the form and armshrrc of thc telron. Rcetangulrr tekon
plate 0. l? mm loog end eltghtly wldcr ttrrn tbst of I.r, nartcsatue

(0. l4 -'*); two tlny leteral rplncr at baae cf oach latcral telron

coraui lateral cotnrra rtralgbt, but ellghtly curvcd postcrlorly
( rer Flg. I 0).

gbronrtophore Pettern (rtgr I0, ll, Tablc 2)

Stage oac Zocr larvre of Plancr marlour arG lntenerly coloured

and rtrlpear bleck or darh grGy undcr low magntflcrilon. The colour

and dlrtrlbutlon of chrosratophorer lt lletcd ln Tabla 2.
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TABLE Z

Planc? 4larlnuc Rathbun

Chromatopbore Pattcrn of Stege One Zoea Larva

PRTII,ARY SYSTEM

A.
l.
z.
3.

4.

5.

6.

7.

8.

9.

B.

10.

I l.
12.

13.

14.

15.

16.

l?.
lg.
lg.
20.

SEGONDARY STSTEM

Posterlor Carrprclrl
Por tcrovcntrel Ce rrln ctal
La,tcral Caraprclel
florgal Carelnco 6pl,nc

Mexflllpedrl
Optlc

Mt.llen Oeutrrr Ccntrc

Neural Group

Supraccrcbral

Antcnnular

Antcnnal

Labral

Mendlbular

Maxlllar
IrdaxflUpedal

laterel Intertl"- l

Sublntcgtinal

Vleccnl Grogr

Medlen Gartrlc
Prcesrdlec

Subcardloc

Portcardlec

red or orangc-red

blech

blech

blach

blach

blach

black, celceced wltJr 18 below

dlchrmatlc, blach to rcd;
monochromatlc bl,ach in telroa
black

:::'-"::':: lll :- ::u- - -

rcd ot orangc-rod

blach

2 palrr, bleck, oftrn corlceccd

blrch,, coelcrced wltb ? eborro

blaeh,

blrch
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SUBFAMILY VARUI\NAE

Hemigrapsus crenulatus (H. Ulilne Edwards, f ffi7)

Brlsc (f9f 7) hcfudcd thc genua Hemlqrapaue Dala togetbcr
wl,th Hetcroqlapsue Lucar ln tbe genus Brachrrnohre de Haan.

Howcver Haml$rapeug hra pcralatcd ag the nore cornmonly uaed

geaerlc nrme for thc two Nsw Zealand apeclee (Benaett l g64; Dell
l96t; Gartt 1957; Rlchardron f 949).

Hc,qlsrapsqg c rcnulghtg. occurs lntertldally or ecml-terrcetrlalty
ln eatuarlea and on mudllatr over moat of New Zealand excepdng ta
thc far nortb end ln the Ghathrm Islanda. T'bc apcclce llvca undcr
roclg and occaelonally burrowa. In moet locallHea H. qrelsrlatrra

oceuplca tbe tame ecologlcal nlche ae {cllce crarea Danr, but ln sorre

araas where t.he babttat appearr to be gultable, tl.cr*rrt, la preeent l,n

abundrDcc but HemlgT+oaug crenulehrr te lnexptlcably lblent.
H. crrnulatue aleo occurE fn Chffe (Garth lgs?i.

O"rlgerour femrlec wcrc collcctcd from thc Mangoaul Erturry,
North Auchland, ?3-10-1964. and from the Hutt Rlvcr Eetuery,
lfelltnSton Harbour durlng 196?. In t.hc lf,elttngton aree a few
ovlgorqr femalee were collected durlng October, 196?, and by tate
Novcnbcr, f 96?r fcmalc crebe carrylng cggs ln all atagec of
dcvelopm,cnt were abundent. Xtc prcctae llmltr of the brcodlng
lGrton hrvc not bc;n detcrrnlnod. Howcvor lt lr lllely tfret each

fcnslc creb layr morc thrn onc brtch of eggr ln onc rGalonr lr
ovlgcrour femrler frcqucntly polrcrrcd gravtd onsrlel.

Egge freehly tatd arc ltlbt browulrb yellow rnd mcarurc 0. Z8 mm
x 0.26 nn. lrYhen rcady to hatcb ttrc eggr erc almost tranrlnrent and
raea.tute 0. 34 rnm x 0.33 mn wltb remalnlng yoll, coloured ltght browa.
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THE PRE-ZOEA I"ARVA

Thc prc-zooal cutlcle ccrrcrr t:be body aad appcndagea of the

ter\ra but lrcl,a plrrmose proccsfcs ra ln Leptogrepeug \rrrlerptus

and ?lencp mrlnur. Prc-Zocs larnae moult frmr thla cutlcle

wttbtn flvc or tcn mlnutcr of hatching.

THE F'IRST STAGE ZOE,A I.ARVA

Lsrnac wcrc betched from two fereler eolloctcd frqrr tho

Irf,angonul Eehreryr 1964, and rlx fcmalcr obtaincd frosr thc Hutt

Rlver Eatuary dnrlng Novembcr rnd Deccm,berl 1967. L*rrrec

rurvlved no loagcr thru tcr'on dayr ln the labontory.

Dcecrlptlon

Cenhalothorax (rtgr 19, e0)

Totrl lcngth of larva L.ZZ rrrn. Roatrrl eplnr O.Z9 nam long

end etralght; doreel caralnco rplns 0. {I mn long and eurvcd

baclrwardr; ttp of rostrat aplne to Sp of dorrel rplnr 1.05 mmi

lrtcrrel crralracc aplner 0. 19 rrrm ln lcngth and dlrectcd pottcto-

vcntrally. Ceraprcc wlttout letcral rwollln3r but wtt.h oae plr of

dorrolaterrl rctac ar ln 6c two rpccler prcvlouely dercrlbed;

porterlor nargln of crnprcc frlngod wttb rhort rtort rctac rather

thrn wtth flne balrr. Eycr rcrrllc but rmrll cornprrgd wtth thoro

of tbc flret etage Zoe.t lervar of l"cDtoqElpgur varlcrahra end

Plance mltlnue.

ccshrllg Appradaqer (rbr 2L-241

Flrrt antcnna (Flg. 2l) rrnlrenorr,r qrltb two long errtrreter
end oBG rhortcr ecrtbroto et ltt tlp.

$ceond entcnnr (flt. 22) cmprlacr r r$norn procGrg 0. lZ mn
ln togth bcarlng a doubl. row of enrll rplacr elong ltr dlrtrl htlf,



4c4glLreprur cronulehrrl Stagc I Zoca Irrrn

Ftl. 19

Fl3. 20

Flg. Zl

F.ll. ZZ

Flt, 23

Flf. 24

f'tl , Zs

F.ll. 26

Stego I Zocai lrtcral vlcw

Strgc I Zocei porttlor vlcw

Flrrt entcana of lcft rldc

Sceond antrnne of lcft tldo

Flrrt mrxllle of hft rldc

Sccond nrxflle of lrft rldc

Flrrt mexllltpGd of hft rldr

Sccond mrxllllpcd of lrft rldc
("-opod nst rGptcroutcd)



(o w,

@,@r-l
O.25mm

@-@r-f
O'12Srnm
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and a well devclopcd exopod attghtly nore than one bDU the length

of thc rplnoue proee!3; exopod wltb one etrong lateral rplne arlslng

Juat below ltr dp and two amall retae ln a cortcspondlng porltlon

medlally.

lvlondtble slmtlar to that of tbc two apeclea prcvlouely

dercrlbed.

Flrrt maxtlla (ftg. 23) wtth prlp of thrcc s€gmcnts havlng

tlrc aeme number and arrrngement of rctae at dcgcrlbed for

LeptoqFarreua varlgqattrr and Planer mrrlnur; proxlmal rndlte wltb

four marglnel plumogc gctre; dtetal cndltc wlth flve tuch retae but

lnner mergln wlthout frlngc of flnc hrlrr.

Second mrxtttra (ftg . 241 wltb flrrt (proxtmrl), escond, thlrd,

and fourtih (dletal) cndlter bcarlng four, two, three, and thrco merglnal

plumoee rctac rGspectlvely, actae irrangcd rr lllustrated ln Flg. 241

endltca wlthout flac marglnrl helrs. Palp and acephognr,thtte alrnllar

to thoec of the two rpcclcr prcvloualy delcrlbed'

Ftrrt mertlltpcd (flg. 25) wttb onc plumoce reta arlelng from

the tnner raergln of coxr. Barlr bcarlng four groupr of &rec ahort'

rparlely plnmoac rctac rpaced along ltr lnncr mtrgln. Endopod

of flve aegmentr: mGrur, propodur end drctylua all cguel ln lcngth

and each rbout bslf lbc len3th of thc lrehlum end csrltuf ; lrcblum wlth

one lnncr dlrtal eetr; mcrue wlth onc seta mld-way elong ltt lnncr

nerglni earpur bcerlng one long rrnct dlstal rctei prolDodua wlth two

lnncr dlstd ectro; dectylue wltt four lo*g tcrmlp+l rctac end one

long reta erlclng mld.qny elong tjhc outcr Elrgln. All rctro of

andopod arc tpurcly pltrmoec. Exo1rcd er long rr thr cndopod

and bcerln3 four natrtory rctac er In ell dercrlbcd rtage onc

brachyrrgn Zoea hrrreo.
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Sccond raexllltpcd (ftg , 261 wtth short cndopod dtfferlng from
that of the prcvlour two cpccler only ln dctelh of retatlon: flrrt
and accond cegmenta ach wtth one lnner dtstal geta; thlrd ccgurcnt

wlth two lnncr aubternrlnal ectee, one outer rubtermlnal eeta, and

threo rather short tcrnlnal retaci all sctac ar€ Bparacly plunolc.

Buds of thlrd naxllllpcdo, pcrclopode, and gll1r ablcnt.

AEdqncn (ftgr 19, e0)

Abdomcn (rcc Flgr 19, 20) comprtrcr flvc sGgnentr of ebout

equrl lcng6 (0. lZ5 mm) end a tclgon: flret rcgmcnt wltihout aplnee

or setael rccond segraent wlth a lnlred, forwardly-dlrected latcral
paplllri thlr<l to fifth ccgmcntr wlthout lateral paplltrac but with short,

rudlmentary letcral aplnca; sGcond to ftftb rcgraentr erch wlth two

doreel gctaci plcopod budr abrent.

Tebon (ree Ftg. Z0) 0.30 nm, loog, wldely forked wlth long

elcndcr raml: latcral cornua curvcd rltghtly lnwarda, atrongly curved

doreally, and bcerlng two dorgolateral rou/r of ehort helrr for thc

grcatcr poil of tlalr lcngthi tlps of cornua 0.23 mm aPart. Mcdlan

cleft ln poatcrlor margln of telaoa broed ud crcocGnt-ehapcdi threc
plumoac poatcrlor tolron retec arlelng clther eldc of the mcdlan clefti
lnncr Flr of actac wltb threc or four prlrr of strongGr hrlrr ccatrally.

Chromrtoq4orc P,attorn (ffgt LjrZ0,Teblc a)

Ltvlng rtegc oDG Zoq larrnc of Hcnltraprur crcnulehu appear

traneparent to thc nrhcd cIG, but thc vcry lntcnrc ycllow chromrtophorct
glhntcd at thc berc of tlrc dorsal carapacc rplnc end ln tlr letcral
catapacc aplaGr ufrntly gtvc r ycllow tln3c to ttc lrryac. Tbc cslour

and dlgtrlbutlon of chromatopborce le llstod ln Tablc 3. Red

chrwratophorcr ippGar blech qfron contreeted.
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TABLE 3

FleFlsrapaua crenulahr (H. Mllnc Edwerda)

Chrqaatopbore Pattern of Stage Onc Zoaz l.arva

PRIIVIARY SYBTEM

A. Neural Group

l. Supraccrcbral

Z, Antcnnular

3. Antennal

4. Irabral

5. Mandlbular

6. lvlrxtllar
7. Ilaxtlllpcdal
8. Latcral Intcstlnal

9. SublntctHnel

B. Vbccral Group

10. Mcdlan Gartrlc
I I. Precsrdlac
12. Subcardlac

13. Poatcerdlac

O - - --- t-.a- - - -- -- ar -- - -

dlchromgtlc, black to yellow

Z palrr, rcd

ii:'i-:"-u_ - - - - - _ _ _ r _ _ ._

rcd to yo'o; ;;'; :;;;;- 
-

regment and tslcon onfy)

rod

rod

rcd to yollowi oftcn coalcrccd
wt$ I ? bclow

SECONDARY SYSTEM
14. Portcrlor Caretrnctal ycllow (vcry rnell)
15. Portcrovcatral Garaprclel bleeh

16. Lrtcral Garrpeclrl ,t"d t lntoarc ytllow ln berc of
Jgtorel crrrpr.cc eplacr

I?. Dorrel Carelncc $plnc rcd to lntcatc ycllow; oftrn coalotcod
wttb lZ abovc

18. Mrdfllpodsl rcd (ltt maxilllpcd only]
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lg.
20.

Optlc

Mcdlrn Ocular Centrc

rcd
rcd

NglgI Yellow cbromatophoros roprcrcntad by porallel gha.llng
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Hemigrapsus edwardsi (Hilgendorf, fSB2)

4emlqrapguF edwardel ls endemlc to New Zealand, but doeg not

occur ln the Cbatham tslsndg or lelandg to the goutb of New Zeal,and.

The speclea 1g common throughout the malnland, exccptlng ln the

f,ar north, and occuplct a varlely of tnterddat hsbltate ln mud,

gravel aad among roch,g. lt generally occure ln reletlvely rhcltered
condltlons r

Ovlgeroug femrlce werc collected from Portobello (Ounealn),

l3-12-L96+ and from lgland Bay (Welltngton). A reedlly lcceaelblc
colony of thls spccter occurrlng at leland Bay w8s kcpt undcr

obeervatlon durlng 1964-66 to detcrmlne the llmlts of tbc brcodlng

EGason (ftg, Z7r. A random aamplc of I00 mahrre crabr waa

collected durhg thc flrrt or recond wcck of each month oyer thlg
perlod.

tn each of thc tbrec yeert 'berrled" femelcr oecurred ln late
autumn and wlntcr (Aprll to July). Thcrc war no cvldcnce of a

lummer brccdlng perlod. Eggg wcrc lncubated for obout slx wcekr

and femelc crebr lncubatc only orre bEtch of eggt per ycar. A fcw
fcmalcr ln carly berry occurrrd ln lvIay f966, and tn I j6+ aad 1966

thc ogg-bearlnl perlod cxtrndcd ln to Augurt (l'13. z7l. Thc pcak

of tbc breodlng Eeasur ocsurted durlng Junc and July whcn urually
moro than 50% of mahrrc fcraale crab! werc ovlgcrouc. Durlng thc

Gtgtcarlng s.atm ln erch yGer, fcnalca wcrG Eorc abundant than

raaler ln tbc UPPGr ddEl aonGl wlth nalnly nelcr prcrent towardr thc

mld-tldc erca. Thc werall rcx reilo wrs about cqrnl wcr ttc
cxtent of ltg rangG at ottrr d,mcs of the yanr.



Flg. Z? Scx Redo and Scaaonal Rcproductlve

Condltlon ln ldaturc Femrlcr of
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lte am8llcct ovlgcrous fcoale collected posretacd a carapace

wldtb of 16.0 Em, but thc matorf$ of femalce are not mnturs untll
thc caraFacc wtdth excecdr 19.0 Em. Tbe number of egga cerrled
by cach crab hre bccn ertlmated aa 261000 (Bennett 1964,p.83).

Egge freehly lstd msa3urc 0. 37 mm x 0. t3 w'm (0. lS mm x 0.35 mn)
and aro ttgbt brown ln colour, bcconlng darhcr ar lncubrtlon
progretsea. Eggr rbout to hetch arc almoet trancparent, but tho

Itttlc renatnlng yolh lg darh brown. Egge n€asuro 0.42 rnm x

0.39 mm, at thlg dmc,

THE PRE-ZOEA I"ARVA

Tbe prc -Zoea larna of thlr epeclee dlffcra llttlc from that

of H. crenulahrr. Thc drrratlon of thc prc-aoo3l stegc le about It
mtnutea.

THE TIRST STAGE ZOEA I.ARVA

Lervec wGrc hatchcd frorn flvc femrlc g collccted from thc

Wclltngton tran, and onc female from Portobsllo. Tho rtagc on.
Z,ocs lervra of H. cdwardrl (attrlbuted to HetcroFraneue eexdent+htr

Mltnc Edwardc) war ftgurod by Ttromaoa and Andcrton (IgZl. p. 100)

but not fully dercrlbcd.

Dcecrlpdon

-

Thc followlng dercrlpdon hec bcrn rhortcncd to a @mprrlron
wlth ttc flrrt atage Zoen larve of Hcmhreprur ercaulahu deecrlbod

prcvtourly.

gcnFqlottorax (F[r 28, 29)

Totel lcngb of larvr 1.47 EEr Rortrrl rplnc 0.25 mE long
and rtrelgbtl dorsal csrallacc rplnc 0.50 nn lmg, curvcd portcrlorly
at ltr bero but rltghtly rocurvcd rntrrlorly ln ltr dttel brU; tlp of



r ffilr l Zoer lrrvr

Fll. 2f

Fll. 29

Tlg' tA

Dlf" tt

"F,lf," 18

F'lg, tl

6trgc I Zont lr0rnl vlrw

Srjr I Ecrr3 por'tlrler rdrw

flmt rntrnnr cfi ldt rldr

Srcsd rutrm of lcft dlr

StEt snd-Dr gI hlr" rldo

$ceoad nr*lllr of lr{t rldr
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dorral rplne l.Z0 mni lateret crtrprcc aptnca 0.25 mra long end

curvcd lnrtcrorrcntrelly. Cltrp.ca ottcrwlac elmllar to tbat of

H. ercnulrtut.

Ccptpllc Appcndeqcr (ftgr 30-34)

Flrrt antonnr (flg. 30) \rtth tuo long aothactce ud onG abortcr

acrthaotc et ltr tlp,

Socondrntcune (flg. 3l) wfth rptnorr proccrl 0.20 mm long and

bcarlng two row3 of rbort eplncs ar ln H. crcnulahrri Gxolxtd ellghtly

rnor. than onc hsU tho lengtb of oplnour pro€Grrr gubtcrmlnal rotac

prGfcntar ln@.

Mandfble rlmllrr to tbat of thc ttrco epeelcr prcvlourly

dorcrlbcd.

Flret maxtlla (ftg. 33) ar dcrerlbcd for H. crcnulehu ercept

that thc baeel palp rcgmcnt hcrc lacl,r fl,nc marglnal helrr.

Sccend mextlb (ftg. 33) wtth dhtrl petr of cndltcr orch

besrlng four merglnrl plumolG gctasl mExfllt othcrwlrc rlmllar
to thrt of H. crrnulrtut.

Thorrclc Appcndrlcs

f'lrrt mexllltpcd (r"o Fljr 28, e9) dtffen frm tbrt of

H. cqeLtllahu only ln tbc rrtrtlon of tbc cndopodl lechlum wltrh

two lnnrr dtrtal rrtari E.ruf wltb two rctec nld-way along ltr
lnncr nrrglnl carpur boulng two lnnor dlrtel rotect propodur

wttb two lnne r dletrl rotre lrd u outrr hrft of f,ng hdrr I drctylur
sftb four lont tcrmlnel rotrc rnd onc lott3 rctr ulllng mld-way
elong ltr outGr elrfln. All rctrc of cndopod la. rparrGly plunorc.

Sccsnd mrxtlltpod (rrc Flgr 28, 29) *Ith umahrrc of gctrc 6c
ranG ar tbrt of H. crcnuletur.
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Abdomcn (flgr 20, 29)

Abdomlnrl rogmcnte cach absrrt 0. 14 ma long; thtrd to fUth

ecgrnenta wlth flnc dorcrl dcntlcloe elong tbc portcrlot mtrSln,

but othcrwhs t:bc ramc a! lD H. cronulthre.

Tolron (ecc Flg. 29) 0. 35 nn long, vGry wldcly forl,cd wtth

rlcndcr reml; letcral cotnua curvcd rUgbtly lnunards, only e$htly
eurvod dortelly rnd wltLout dorroletoral brlrs; tlpr of cornur

0.38 nn rplrt. Poatcrlor mrrgln oI tclron not docply lndcntcd,

modlan clcft poorly dlfforratiletcd; thrcc plumore portcrlor tclron
ccteo pscrcstaa ln@.

Ghromrt{rphsrq ltattcrn (ftgr Z8.Z9.Trblc {)

Stago onG Zocr lenrac of Homl{repaur cdwrrSll arG tranrtrnrcnt

undcr low megntflcetlon, but blech ccntrcr of colouratlon Lnpart e

grconbh tlngr to llvlng lrrer. Tbc colour and dlrtrlbutlon of

cbromatophoror lc llrtcd ln Teblc 4.

I.ATER IARVAL STAGTS

Thrce rtagc tvo Zoct trrvac wcrG obtelncd by moult from

tho flrat rtrgc rGvGn dryr eftor brtchlng. Tberc dlffared metnly

tn t.hc lDcrlcrrlon of rlx natatory rctee on thc cxopodr of tLc flrrt
and rccond mrxllltlndr, 6c prersncc of rnrll budr of thc thlrd
mrxllllpcdr end of tbr fi,rrt end rccond pcrcloBod.r, ead thc porrcelloa

of nrdtmcntery plooood budt.

A probabh tbird roral rtegc lr brlcfly dreerlbod by T'bomroD

end AndrrsoD (l9atr p. lo01.
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TAB LE 4

Hcmtqrrpeur cdwardrl (Htlgendorf)

Chro'mgtopborc Pattcrn of Stagc Onc Zoet Lena

PRtlvtARY SYSTEM

A. Ne.ural Grouo

l. Suprecorcbral

Z. Antcrraular

3. Antcnnal

1. Lebral
5. Mandlbular

5. lv{axtllar

7. Maxtl[pcdel
8. Letcral Intcettnrt

9. Sublntcrtlnal

blech

bleck

2 palra, dlchrornetlc bl,aeh to rcd
dlchromatlc, blach, to rcd
dlchrometlc, black to red
- - 

O 
- -- - I - - -.t t- 

- - al 
- - t- rtr 

-

rcd (lrt abdomlnal ecgmcnt end
tckon only)

dlcbrmatlc, blBch, to ycllow

B. Vlaccral Group

10. Medlen Geatrlc oraqgc-red to ycllow
ll. PfCCafdlfC --------r--Oe ---,----,.

lZ. SUbgafdlaC ---l.r,i-----or.!----.-r-

I 3. Poatcardlac orangc -rcd b ycllow

SECONDARY SYSTEM

l{, PogtGrlor Garelnclal blach
15. Portcrovantral Curpectsl 2 or 3 rcd
16' Irtoral Carep*clrt blrc*,, rxtcndlng lnto letcrel

t?. Dorrat c*rprec sptnr :":::":-'i:: l: ::t-t-t:::
18. f'taxtlBpodsl black (frt mrxllUpcd mly]
19. Optlc -.--rt-f --,r-,-------o--
20. Mcdlrn Octrlar Ccntrc black,



- 236

STTBFAMILY SESARMI]\AE

cyclograpsus laaauxi (H. Milne Edwards, rss3)

b rcrtrlctod to thc Ncw Zceland mrlnland
and ocsurt frm tbe Bry of hlrndr ln tbc nortb to t.hc Otego Penlneula

ln t.he loutb. Tbo rpcclcr occupfcr thc uppcr part of tbt ttdd aoBG,

oftea occurrlry tn fupra-llttonl rochy hsbttstr among rtoncr and

loorc pcbblce. C. lanaurd ,r 
? 

common rpcelor and wldcly
dlrtrlbutcd ln rulteblc hrHtrte' (Bcnnrtt 196+, p. 85).

Ovljcrour fcmrlcf trG comnonly furnd dnrln3 6c menthr of
Octobcr, Novrnbcrr rnd Drcrmbcr. Occuloarl bcrrlcd fcnelor
wGrc eollcctcd durlng Scptcuber 196? rnd Jrnurry t964, but thc
peat, of thc annual a11tnrlng pulod oceura fron Octobrr to
Dcccmbcr lnclurlvc. Orrlgcrour fcnrler tbowsd no rlgne of
tGgraGretlag overlcr end only onG bstch of cjgr cee,b yG.r lt tlbcrc-
foro probebh.

EStr frctbly lrld mGarulr 0. !2 nn x 0.31 nn rad lr. colotrrcd

duh prrplc. ltb colcrrr bccmru llghtcr durln3 lncubrtlm. Eggr
rcady to brtch meeruro 0. 38 ma r 0.35 mn, and arc tnnrprrcat
vfth rtronj blaeh cyorpot.

THE PRE.ZOEA IARVA

Tbr pro-Zoet lrnn of 9vclgrrremt lavrrslber m plnnom
paoctrrcr end dlffre tltth fron tLfu rtrgr ol rpoclrt dorcrlbrd

whlcl bu born eleuty fcprrrttd by Crnpboll
rnd Grlffln (1966) occun vGry rlnrrdlcrlly ln nortL.ra Ncw Zcalrad,
wf6 at hert ono rarll populrtloa utrbllrbcd ln r rcrtrlctod fo€af$y
et lYhrlrtrnc (Dcll rrd t{urbrll 19671.

t
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prcvlouely ln thlr p8pGr. The duretlon of the prc-zocel rtage

ls fron fi,vc mlnutcs to 15 mfunrtcr.

THE tr.IRST STAGE ZOEA I"ARVA

Lervao on whlcb tbc followlng dcecrlpdon lr barcd wore

hrtchcd from foru fcrualor cellcctod fron hc tffelllngton lroa,
two from Caetlo Polnt, and hra from lT"brhatenc.

Dcecrlptlon

-

Flrst ttrgo Zoct lerrrar of Cvqlolrasspr lavruxl oto v.ry
elmller to tbof c of Hcmlsreogr qrerulrh+r and FI. rdmr,drl
(Varrrntnro). Tho followlng deacrtptloa lr thcrcforc rhortoncd to
a comlnrlsoa wlth thcgc aprclce.

CcnQgletlrr?rex (ftge 33, 34)

Total trcngth of lrrva l. l3 mra. Rortral aplnr O.25 tnnl long

and atralght, or occ8rlonrlly curvld altgltly bachwardr at ttt ttpi

dorgel crrapacc rplnc 0.40 nm long, su,avcd portorlorly at lta bse c,

but rllshtly rccurvcd entcrlerly ln ltr dhtrl bsU ar ln Hemlrrtprur
c$qarqrll tlp of rortrel eplnc to 6p of dornt rplno 0.95 mnt laterrl
carallacr rpinoe 0. 18 nn lonj, drnoct rtretght, ht dcprcrrrd aad

dlrcetcd porterlorly. Cophrletborax otborwleo giallrr to ttot of

H. crcnrlehr ead H, rdunrdrl.

--

Crfrellc. Apptpdrqu (ftja 36-39)

Flrrt rnt.nnr (flg. 36) rtnllrl to tbrt dcrerlbrd lor
H. crcnulrtur rnd H. rdmrdrl,

--

Eccond antrunr (ft. 3?) wttb rpilnmr plocGrr 0. l{ nn long

and ra rndopod rUgbtly moro &rn h8U thle lcngth, h$ epprndajc

lr ln ohrr drtalle rlmllrr to ftEt of H. ercnulatur rad @.



9vclosr+erur ,leyeq{l Strge L Zoor Lenrr

Flt. 34 Strgc I Zocri lateral vlew

Flg. 35 Stegc I Zoca; p,ortcrlor vlos

Flg. 36 I'irrt antonan of lcft rldc

Flg. t? Second antcnna of rlght rldc

Flg. 38 Flrrt naxlllr of lcft cldc

Flg. 39 Sccond maxllle of lcft sldc

Flg. 40 Flrrt nrxllllpcd o{ teft rldc

Flg. 4l Sccond naxtlllped of left rlde
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l{andlblc, and flrrt aaxtlta (rlg. 38} aa dercrlbed for

S. cdwerdll.

Second maxtlla (rU. 3g) wlth thc eame arrr&turc of flnc belrg

and frtngtng muglnal setae ee ln @'

Thoraclc Ap--o.gndsecg (Flgr 40, 4l)

Flrrt ma:dlltpcd (rtg. 40) wrth only rlx plunose rctao rlneed

along lnncr urargln of barls; cndopod wlth one plumoer scta arlelng

from lnncr mrrgln of both thc lrchtum and csrlnrs, two ruch rctac

arlalng mld-way along tt,o rucrur end frm the lnncr dlrtel margln

of propodur3 flrst nradlltpcd otbcrwllc PottGttGt {[c same nrunbor

and afraagcmcnt of eetac at dclcrlbcd for 6lr appcndagc ln

H. cgenulehrg rad H. edw?Tdsi.

Sccond naxllltpca (rlg. 4l) provtdcd wtth tlrc camc sctetlon

ar that Of H. edrrardcl.

*bdoncn (ft3r 34, 35)

Abdomtnel eegmrntr crch aborrt 0. lZ mm tn lcagtbi thlrd

regmcnt wt6 e rmall potr of poeterlorly dlrccted doreolatcral

paplllro. Tcbon (aro Flg. 35) 0. zB mn long rnd wldcly forhod;

tlpr of cornur O.Z4 mm elnrt. Other atruetural dctllh of tlhr

ebdoncn end telgor 88rG. wftb Eomlrrrolus crcnuletnr'

Gbromatopholc Pettcrg (Irfgr l4rSrrTrblc $)

Flrrt rtaSo zoce lrrvrc of cvclorrepltrr lrveqrt lrr
trenrpcrrat or llgbt rrcrn undcr low nagnlflertlon. Blrch' ccntrrl

of eolourttlon rbow clcerly. Tho colour and dlrtrlbutlon of

cbrmrtophorcg lr llatcd ln Tablo 5.
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TAB LE 5

(H. Mllnc Edrvardr)

Chronatophore Pattera of Stegc Onc Zocn. Irrvr

PRIMARY SYSTTM

A. Ncural Group

I.
2.

3.

4.

5.

Supraccrcbral

Antcnnuler

Antcnaal

Lsbral
lfandlbular

Marlllrr
Mrxllllpodal
Leteral lntcsttrsl

Sublntcetlrral

Vloccrel r-roup

Mcdien Gartrlc
Prccerdlec

$rrbcardlrc

Pocteardlac

ar - - - -- - - - 
r-- 

- -- i- 
- - - - - t

6.

7.

8.

SICONDART SYSTEII

Portcrlor Garepretal

Porterovcatral Go ralnclrl
I.ctcrrl Grreprdrl

Dolral GarrlncG Splnr

MadfUpcdrl

Optlc

Msdlan Oculrr Crntrr

;;:: ;,;;;;;'
dlehromrttc, blrch to ycllow

2 pelra, dlcbromrtlc, blach to

:"-:: - _,D -'-' - - _- _ - - - - _

- - - - -- - - iar- -- -ra -- - - -r -

dle.hronrtlc, blech to ycllow ( I rt
ebdmtnal rctncnt onty)

dlchronatlc, blrch to ycllow

:":::':: :::.: l::".*_ -
dlcbronatlc, bbch to yollowi
coelrrccd wtth l7 balow

dlchrsnatlc, blrcl, to yellow

dlchrometlc, btrck, t r; 
-' -

dlchronetlc, bbct, to rcd * ycllow
ln baee of lrtcral errrFcc rplnrr
dlchrometle, blrch to yrllowl
coalcrccd wltb 12 rbovc

dlcbrmr$c, bLch to ycllow (lrt
maxf[lpcd only)

dlcbrmetlc, blrek, to yrllow
dlcbroartlc, bteeh to ycllow

9.

B.

I0.
ll.
12.

13.

14.

15.

16.

l?.

lg.

lg.
20.
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Helice crcrlsa Dana, l85f

Hellce crafgg occurr throughout Ncw Zcaland cxceptlng ln thc
far nortlr, ind la rcrtrlctcd to the malnland. The apcclee llveg
lntertlda[y, often acml-tcrrcetrblly, burrowfng h mud or carth
frl,nglng otuarlos or mangrolrc su/ampEr H. craoqg lr matnly
gtGgarlous, aad occurr abundantly ln aultablc habltat;.

Ovlgcroug femalce werc collcctcd from tbc follorrlng localltlm I

Mangonul Ettuary, Nortb Auckland, ?3-10-1964i thr lVclltngton
arce durlng L964 rnd L967t Avon Rlvcr Ertuary, Cbrlrtchurehl
23'8'1964i Portobcllo, Duncdln 14 -L2-1964. Mahrre fcmnle crebr
lncubah cggl durlng Novcmbar and Dscombcr of each yGar, but
occarlonal ovlgcrout fenraloa wGrG found ln tratc Augurt; Scptcmbcr,
October, and eally Jaanrary. Thc maJorltf of fcmalo crabr lncubatc
morc t'han onG Latch of egga each yGar. Two fcnaloe hapt ta tbc
laboretory hatched ouc brood of lenrac, thcn relaid cggo lnmcdtatcly
and lncubatcd t[cec through to batcblng ln alx wmh,g wlthout a gccoad

contact with a malr. Tbg lncubetlon pcrlod undcr naturll eondldonr
lr not known.

\rtlhcn freahly lald' cgg! are brownleh yellow ln colour end

mGature 0.26 mrn x 0.26 nra. Etgs about to hrtch arr tranrlnrcnt
or llght grcy-grGcn wlth blach cyGrtr)otr and chrometopborcr elearly
vlglblc undcr low magaiflcatlon. At tblr tlmc ttgr mcasurc 0.3? mm
x 0.3I mm.

THE PRE.ZOEA I.ARVA

Plumorc pro'loel'proc.rlrr aro lrchlnj ar ln othcr rpcclct
ro f,ar dracrlbf d. Th. fhrt rtege Zorn leryo moultr fron tho
psc-zoGal cud,clc wlthin tcn nlnutor of hrtchlng.
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THE T'IRST STAGE ZOEA LARVA

Dcecrlptlon

-

The follorrlng deecrlptlon la basod on larvac batehcd from
two fcmrlco collcctcd frqrn each of the four locollscs lbtcd
prcvlourty. Only tbc dtagnoetlc charactcra whlch dletlryulah
tblg larva from that of arc dcscrtbcd ln
dctall.

Copbalotrhorax (Ftgr 42, {3}

Total lcngth of larva l.l0 mm. Rostral eplnc 0. 19 mm long

and etralghtl doraal caragecc aplnc 0. 35 rrrn long and curvcd
poetcrlorlyl ttp of roatral eptnc to Sp of dortel rplnG 0. t0 mrni

latoral carapaco r$nee 0. l5 mm long, df,rcctcd rltgbtly portcrlorly
and curvcd downwerdr; portcrlor aad vontral marglnr of crrepocc
frtnjcd wlth rbort flnc balra ratlher then tctac; cephalothorax

rlnllar ln o6cr dctelle to tbst of grclorraprur lavrgxl.

gcnErllc Aoeondartr (ftge +l-48)

Flret antcnne (rlg. 41, rocond antenna (fU. 45) and mandlblc

(flg. 461 elmller to thoac of C. levauxl tn ell dcteltr of proportlon

and atmturc.

Flrrt naxtlle (flj. 47) wltb prordmal and dletal cndltce rach
brcrlng tlx rtout plumorc srtaot prlp \rttb latrral tuft of belrs
rrlrlng from tho groxlul regment.

Sccond maxlllr (flj. {S} wftb llrrt (proxtmrl), rocond, thlrd,
and fsurth (dletrl) rndltcr bcertnj four, tvo, four, and four merglnal
plunorl rctac r.fltcctlvrlyl plp wlth flnc hrlrr frla;lag both ltr
tnner rnd outGr nrr3lnr.



rl5. uL

Flg. 49

Flg. 41

rl3. 45

F[9. 46

Flg. 47

I"ll. *t

Flg. 49

Flg.50

Stego I Zscn Lerrn

8ta3o I Z*t; latorrl vhw

Strgc I Zocri poatcrlor vlrw

Flrrt antcnnr of lcft rldc

Sccoad rdcnne of rlght rldc

l{rndlblc sf lcft rldc

Flrrt naxlllr of lcft elde

Eceond rnrxllle of left rldc

Flrrt naxllllpca of left rldc

Sccond mexllUpGd of lcft rldc
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Thoraetc Apncadarcr (Ft5e 4$, 501

Flrat mrxllllpcd (flg. 49) wilh four lrorrps of threl sctsc

arlelng fron lnncr mrrgln of barlgi carpuf of rndoPod wlth r
rnall hrft of brlrr.

Sccsnd maxllltpca (ftg. 50) dfffcrr llttlc from thlr appondagc

of apccice prcvtotrrly dcocrlbcd ln thll FpGtf tihrct ternlnal ectec

of cndopod all uncqual ln lcngtlr.

Abdogon (Ftie 42, 43)

Tho only r[nlftcont dotell dlednjulehtng tbc ebdomon of

Ecllcs crarta frm thrt of Cvcloqraprur lavaud lg tbc ebtcncc of

dorgolatcrel Fpillec on thc tblrd abdmfnsl ergmont. Thr larncl

tclgon of cach of thrac trpo rpochr arG not raedfly lGlnrable.

ChrqmstoDhor?,Pattcr+ (ftgr 42)43, Teblc 6)

Thc flrrt rtagc Zoce larnac of @ atG tranrlarcnt
or ltght ytllow-grG.n undrr low megnfficatton. Thc colour end

dtrtrlbutton o( larrnl chrsnatolborrr rt. llstcd ln Tablc 6.

IATER I.ARVAL STAGES

Irrnac ln tb,r rcsoad sorel rtegc ltoerGtr rlr nrtetory retrc
on thr cxopodr of tLc flrgt rnd rreoad nrxllUprdr rnd ell othtr
cbsraetolr no'tcd ln tbc recoad rtego Zora lervrr of Hrnlrrr?rur
cdwardrl. Lrnnc rcprcrotlnl two Eor. advanecd ltr3.r rrolG

obtalncd from 6r plankton of thc lf,olllrytoa ltet. Hancc tLoro llG
at kgrt faur rotel rtegre ln llfr-blttoty of Hdlcr onrr+' but tb.
morl$ologlcrl rfqu.acr of larvrl cbarectrrr door not ruggrrt Eot.
tlrn flvc sorel rte3rr.
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TA B LE' 6,

Hcllcc cragra Dana

Chrourtophoro Pattcrn of Stago Onc Zoce Larve

PRTT{ARY SYSTEM

A. NeuElrl Group

l. Supraccrcbral

Z. Antcnnubr

3. Antcnnrl
4. Irrbral
5. Mandlhrlar

6. Maxlll,er

?. maxllltpcdal,

8. Irtcral Intcr$nel

9. Sublntcrtl-al

B. Vtgccral Group

10. Medlan Gertric
I l. Prccardee
LZ. 9ubcerdire

I3. Poatcerdlac

-.4 - - - - - rt.t - -- - - - - ra - -.-

rcd
rcd

2 p*lrc, rod

rcd
- ra - Q - - a - ra -- -- i-r- e - - o -

rod (lrt rbdornlnal rogncnt only)

rcd to ycllow

rcd

rcd to ydlout; cxtendlng tnto dorcal

:1':::i::- - _ - - , _ - o - _

SEGONDARY SYETEM

14. POrtcflOr GafalnClrl ----'|t,i'---r-t-------'-

15. Portorsventral Crralnelrl blach

16. Letrral Gerapeclrl rtd to ycllow; extcndlnl lnto
latrrel crralDacc cplnor

l?. DOfffl CafepaeG SplnO - -.r - -(- - - - -- -,-.r,-.r -i. -,- -
18. t{rxilfpcdel rod to ycllow {lrt nrxllUped onfy)

19. Optte rcd
ZO. Madlan Ocutar Contro rcd

NOTEI Rcd chromatophorrr Ery rpIDGsr blrch whcn confrrctcd.
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SUBFAMITY PLAGUSIII\AE

Plngusin rhnlrrus ( I.,innaeus. 176+)

Plsnrrla chabrur or thc t'rcd rocl, crab" occurs througbout
tba nortlr lrland of Ncw Zcelend aad ln thc northorn part of the
goub lcland, tnrt doer not occur tn tbc Cbsthrm tglaadf ot lalands
to thr rsuth of tho mrlnlend. Ovcrrcas rGcords lncludr Aurtrellt,
Tatmanla, Soutb Afrlcc, Chllc, Juan Fornandct, end tbo Tongan

or Frlcndly tatandr (Cirerth f95?).

Thc unral btbttat lr cxporod roely coertr or wavc-nraghcd

rcrfr. Thr apeclcr oscur! lntrrtlds[y, but lr morc abundaut

aubtddally Ln tbellow yntcr whorc lt occuplra dctp c rovlcrr oftcn
rbarcd by thc gptny lobgtlr Jasur cdrnrdrll (ttutton). Thr crabr
art alcrt, fart-runnlng, ead reroly crphrred, but err oftcn obrcrvcd
by rlctndlve rr or crught ln beli:cd lobrtcr pots. &$*Eg rarcly
lcrvcr tho wetcr cxcc1ltfry ct nljht whtn rprclnarr m&y bc caphrcd
ufillc foraglnj ovcr roch platfotar at low tldr. Adult erabe lro
lar3tr tbrn thott of ottor Nrw Zoelrnd greprld rpcelcr, aad rac
dlfflcult to hlrP ln capdvltyr rr e constrnt flow of cool, hrrbulcnt
rcrwatcr lr rrqulrcd for rurvlvrl.

Onr ovljrrour f;nrh rar collcctad et Whatrltanc 3 -12-196?,

end roturncd ellvc to thr Vlctorla Unlverttty Marlnc Leboretory rt
lVclllngton uihtro ttc tervrc hatchcd 16-12-196?. Orrlguour fcmrlcr
tvctG alro collcctrd durtry tLc noa6r of Notrcnblr, Drsmbcr,
Januery, end Fcbnrety 1965-68, from Caottc Polntr tbr lfrlltryton
a!G8, rnd Knlh,oure. All but turo of thrat tpoclmcnr dhd bcforc tht
lrntc betchtd. Elfr frcrhly hfd m.tlure 0. 39 nn x 0,39 nn rnd
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atG dult orangc or brlcL rcd ln colour. ESts rcady to betch

mGsrurc 0.47 nm x 0. 45 mm wlth thc larrral ehromatophotct

ptGtcnt gtvlng thcrc a ltgbt grGln colour. Btack larrral cycrpota

and chromotophorco oftca glvc mehrrc aggs a bluc lrldesccncc ln
dryUght. Tbe perlod of tnctrbetlon lr not hnoum, but ovlgGrous

fomalee colieetrd dur'lng Novcabtr ead Docambcr frequrntly

tDorlGtrod gravld orrerlcl .

THE PRE-ZOEA LARVA

Thc ptc-aoGal cutf,clc lackr plumor. proccsrGr aa ln tbc

rpcclce dcacrlbrd prcvloruly. Moult fron tbr prc-socal cutlclc
oecur! elmort lmmcdlatoly after hrtchl.g.

THE FIRST STAGE ZOEA I..ARVA

Dcrertntlon

--
Thc followln3 dorerlftlon le berod on lanrac hatchcd from

tbc one frmalo colhctcd et W'haletanc, and trpo fcmalu obtatncd

from blend B"y, tYclllngton, durln3 Februuy, 1968.

-Gcnhalothorar (rlgr 5 l -5?)

Totsl long6 of larve 1.56 EEr Rogtrrl rplnr 0.53 m& lon1,

rtralgbt' cunred rttgltly forwarde through fil dbal b8U and boarlng

E vrerlabls nnmbsr of rmall hrborclerl doreal ceralner rplnc omootb,

rtrrlght, end urue[y 0.6i, rrn longr tnrt nay bc as rbort ar 0. 35 mla,

smEroaly maUornrd wltb mnlHrplnnu tlp lf rhortcr than 0.60 EE
(rco ftgr 53-5?); ttp of rortrel rPln to 6p od dorrel rp'br 1.56 't'qi
latcrl caraFer rplnlf 0. ?Z nm leng end rttgbtly doprorrld, provldod

wtt[ e frw berel hrlrr and a nrrrubrr of emall trborclor lrrcgulmly
arren3cd. Ceraprcr urltft ono ncdbn froatal hrbcrch.eatarlor to
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bage of dorsal carapacc splno; posterolatcral rcglona of cerapacc

extendcd ventrally aB a coneplcuous lobe; carapacG Earilng wt6out
halrc or sctaci onc palr of doreolateral gctac sltuatcd Just bchtnd

d,orgal carapacc rplnc. Eyce largc aud rGgtllc.

CqnhrHe Aspondalce (ffgs 58-62)

Flrct eatcnna (flg. 58) wlth trlo long acstbactar, oDG rborter
acathaetc, and one ftnc halr arfulng frorn lts tlp.

Sccond antcnna (rlt. 59) comprleca a robust eplnour proccrg
and a rcdrrccd exopodl rplnorrs procca! 0. 3? mm loog, often curvcd
postcrlorly, and bearlng two ros'r of l0 or lt trnall eplnce along lte

dlrtal two-thlrdsi exopod 0.06 mul tn lcngth and produccd dtrtally
lnto one long acsthaetc and two ycry rmall tctle.

Mandtblo (rtg. 60) \rlth blcuspld lnclror proccer and a

atrongly rldgcd nolar lurf,acc.

Flrrt maxtlla (ftg 6l) wtth proxlmrl and dlgtal endltcs bearlng
four and flvo ctout plrrmoec ectar rGrllocttvcly; ctoft sGlrarattng thcro
cndltee frlngtd with flnc halrr; palp provtded wtth glx actac ae ln
clrcclca prcvtoucly dcac rlbcd.

Sccond maxtllo (flg. 62) wlth four endltce cach boarlng flvc
atout plumorc rctac artrngsd ag lllustretcd ln Flf. 62. Appondegc

othorwfuc rlnller to that of tbe prcvloua rlx slrche, but marglnr
hcrc pror'ldrd wltb flno halrs ln roglont wherc rctee do not Gcur,

I,toIaclc Aeecndercr (Flgr 63, 6{}

Flrrt and rccond mar{lltpcdr (aor Flgr 51, 821 afler frm tboro
of apcchr carllcr dcacrlbod only ln dstsllr of aetatlon. Eudopod

of flrrt madlllpcd (flg. 63) wfth leeblum bcarlng two lnncr plrrnoec
ertact dectylur w'lth onc tnooth halr-llhr rota arfuln3 mld-say alon3



Ftg. 5 I

Flg. 52

Flge 5 3

to 57

Flg. 58

Flg. 39

Flg. 60

Flg. 6l

Flg. 62

flg. 63

l.lg, 64

PlrBpia cbeb,rurl Strgc I Zoee Llnr

Strge I Zooei letcral vlcw

$teje I Zocai portcrlor vlrw

Dornl crragacc r1ilnct rone varlatlonr

tn lcagtb and form of ltc tlp

Flrrt entcnna of lcft sldc

Sccond entcnne of left otde

Itdrndlblc of lcft slde

Flrrt mexllla of lcft elde

Sccond mrrflfr of left elds

Endopod of flrat maxllllpod of lcft rlde

Endopod of rccond maxllllpcd of lcft eldc



. @-@
O'25mm

. @-@
O'123mm

ft
@

ffi@
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Its strtor mrrgln. Endopod of rocond naxllltpcd (flg. 6{} wtth

on€ emoo'th balr-llhc acta arlalng mld-uay along outer margln of

tcrulnal acgmcnt.

Abdomca (Flgr 51, 52)

Flrst abdmrtnal scgmcnt 0. l0 mn long and wltbout spincr,
rotarr ot pepil,lleci secmd ;cgncnt 0. I I mE long and boarlng a galr

of forruardly dlrcctrd douoletcral pa$llrc end two emall dorgal balrri
thlrd, fsurth and flfth rogmcnte eacb 0. 14 mm long and provldcd wltb

a pob of rmall portrrlorly dlreetod dorcoleteral FilUsc and tulo rnell
doresl helret soc6d ad thtrd rrgtncntr wtth rbort latcral rpl,ner

urtnlly blloUodi thorc of fourth rd fUth regmcate trllobtd.

Tclcou (rcc Flg. 52) morc or lcre trianguler, 0.43 mm tn lcagth,

wtth 0. 33 rn& rcparattry thr tlPl of tho latsral cornua; tolgon platc

0. 16 mm loog; lateral coraua rlcndcr and not cunrcd lnwardr, bcarlng

onc ttny latcral rplnc barellyi cornrra wlthout longthrdonal rowr of

balrr or tottc. lf,rdlan clcft ln portcrlor mrrgln of telroa rclrflvcly
dccp and erGsecnt-rhapedi 6rcr palrr of portcrlor plunocc sctac

all about Gqual fn lcngthi lnnu rtar vltbont rtrong halrr ccntrally.

ChrmrtErhorc Pattcrn (f4r 5L r5Z, Tablo ?)

Stegc onG Zooe lrrvar of Flrnrrle e,brFT+? ar. lntrartly colourrd
end elfprar blach or vGtf dutt tr.fE undc lov nrgdffcltloa. Tbc

cbrmrtophorc pettorn lt lhtrd la Trbh ?.
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TAE LI 7

Plrruttr c.hrbrur (Ijurrur)
Gbrmrtcphotr Prtlrra of Str3e Clao Z,oor Irwa

PRIMARY 8T8TT}d

A. Nrunl Grqrp

-

l. gnprtc*rbnl
3. AnSoannlu

3. Antonarl

{. lrbnl
5. Xrndlbuler
6. l|rrdllu
7. llrrll[pGdrl

t. Irttrd htmtl"rl

9. Sublnt rtlnd
B. Vfrcrrrl Grmp

-

10. l{rdba Gutrlc
I l. Prreudlrc
lZ. Subcrrdlrc

I t. Portctrdrc

8ECONDART EYSTTI|

14. Portclor GrrrFctrl
lt. Portcovrntnl Crrrprctrl
ll. Irtrrrl Grrrgrclrl
l?. Dornl CrrrFeo Splnr

ll, UultUpcdrl

lg. Q;cle
U0. Mrdlu Ocubr Grntlr

dlcbrmrtlc. blrct to ydlow

:::::::::t:':.
2 1rlrr, dlchronrtlc, bbch to ydlow

:::::::::::'::..

dlchromrtlc. btrcl b ydloq oftao
eclucrd wl6 l8 bclow

dlebrmrtlc, bbcl, to yrllowl
rrgmrat I eor'lmeod wttb 13 bclow

dtcbroartlc, blrcl, to ycllow

::T:::::::l:-
- - r -- - - Q - - - (a la{t rtrD a - - - -

dlchromrtlc, blrct ts tdlowi
corhrcrd wl|b I ls lrt rbdmlarl
rrtnrnt

dle.hrurtlc, blrct to ydtow
l|) tl - a - - - tr rt -lt -.1 - - ll.- - al - -

t 1:lrr, dlcbronrdcr UrcL b yrllor
t lrlrrr dlehrortlc, bbGL to yctlow

dlcbrmrtlc, bttch to tdlowl c(tra
corhrcrd vl6 ? rbevc

dlcbsonrtlc, blrcl to ydlov
dlelrmrtlc, UrGL te ytllow
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Dlsc usgIoN

Brendlns and Incubetlu

All New Zealrnd grapcld cnbs brord ln latc aprlng and lu&mcr
wttb the cxcGptlon of Eqr.lrrp_paue,.cd*ard, pt rvhlcb lnerrbatcr cllr
durlng latc auhrau and wlntcr (ftg. Z7r, In thto rlnclca thcro wa,l

no cvldenco of a tufirmor brordtng prrtod, wblcb haa bocn eug3rrtcd

by Bcnnctt ( L964, p. 83). Tho tcndcncy for ovtgcrour fcmalu of

H. cdwrrdrl to llvc arotrnd tbc ulrpcr llmltr of tts lntcrttdal tangG

lr cvan raorG markcd tn HcE;c craera. In H. crssra fcmaler bcallng

natrrre cggs wcrG cmnonly found ndng ln burrowr ground rprlng
blgb watcr lcvcl, wtth tht malorlty of malcr end ndon-ovl3rrour fcmalrg

occurrtng lowrr down the lntcrddal EonG. Thlr feahrrG wla notod

by Brnnctt (1964).

Evldcncc obtal,ncd durlng thlr rhrdy ruggcrtg thot Plancs mrrlnur
Hcqgllr.aprur ercnuls4r, @, and plarulte 

"taUtpg 
lncubatc

motG than onG batch of cgjr durlng a brcrdlat tclroa.

Dctallod rnorh on tbc brcrdlng rcaron of

tn Cbllc bre bcrn publtehrd by Antozana, Fagrttl, and Lopcr (1965).

Thcrc gu6orr fmrud thrt ovlgorour frnahr oceurrcd frorrr Octobor

tbrougb to Frbrrnry, \rttb thc mrJorlty of fanalrg bcarlal GgJe drulag

Octobrrr Novrmbcr rud Drcrnbrr. Comlnrcd wltb tihc Novcnbcr to

Janrnrly lneuba$on p.dod uotrd htrr for New Zrslrnd rp rclmcar, tbc

brardlng porlod tD Chllr lr about onc moath oerllor and rrto dr orrcr

r longrr pclod of tlne (l,atelrne, Fegctd, rd Loptr f96t, pp. 46-?).

Nnmbcr sf Zoet larvel Strqr

All cvldoaec fultrrte tbrt Ncw Zcrland graprld srrbr porfclr
et lcart four, and porrlbly flvs roerl rtagor ln thclr llfc-hlrtorlcf .
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Thc abesnce of b'udg of tho thtrd maxllllpGds, perclopodr, and

plcopode ln ctagG otrc suggGrtr that more tihan two socal etagca oxlgt.
Thc nrdlmcntary nahrro of tbcae atrpcndagoc ln stagc two Zoea lantae
rearod from thc cgga of Hcnkr?rreug cdwardll and Hollc,Lcrasaa
frrrther suPportr tbls claltn. Threo soGal rtagcc src rarc amoat
grapeld crabr, and thlg nurnbcr le known only fn
Say (Coetlow and Boolhorrt 1962). All rcmafdng spcclae dcecrlbcd

Itooleor four or flvc e ta3ca, wltb thc flrrt rtagc Zocn larva of cecb

rpcclce bclng ar far advanccd tn dcvelolrrent ag thoro batchcd from
Ncw Zealand rpcclca whlctr bcar cgga of slmllar slze. Irarvae of
Hemlerapsug cd\rardgl and Hcllce craer+ bclongtng to thlrd, fourthr
and poarlbly ftfth gocal lneta.rr were obtalned frosr thc Wolltngton
planhton.

lprvrl Mlsratlon to tbc Gbatham lglanda

KnowlcdSc of thr lannl llfctlstorlce of New Zcalend Grapeldac
throwg ltttlo furthor Ught on thc absoucc of thls famlly frsm rultable
hrbttatr at tbc Chathrm Islands about 450 mllos ceot of Ncw Zealand

(OeU 1960). Occaalonal rpeelmcne of tbe occaalc gGnus Plrnor occur
(Bennrtt 1964, p. Sl) hrt tbrga probably errlvo sa fuvcall.r or adultr
attac"hod to floteam. Slncc four or flve goral, rtago and a Mcg3,loF
larval atagc probably oecur ln Ncw Zcaland grapeld crebs, thc lengtb

of plenhtoalc larrnl llfc would bo about 30 to 40 dayr ra ln Cvclosrsppur
clncrcur Dana (Coctlow and Fegotd lg6?1.

Surf,Eco currcatr llow aloort dlrcctly oaatwardr from New

Zcalasd to thr Cbttbam Isbndr. Baecd on drtft eerd rolcrrtr,
Brodh (1960, p. 2461 eeleulated tho moet repld rttc of drlft around

tf,a Ncw Zealand coastllnc as l0.Z mllcs pcr day ovGr a dfutanec sf
22 mllcr. At thlr latc pbDhonfe l*nrec rr,qrld travcl only frorr 300

mllcr to 400 mllog U rntlrcly fr.vqrrablc coadltlonr pcrrktcd frm tbc
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tlnoo of hatcblng to tbc time of mstamortrrhocls t.o the f lrtt Juventle
crab atago. Thc guiclrcet rccovcrlsg of drift csrdg frm. the Chatbam

Ielanda aftar ralcaec from ths caat coaet of New Zc,alzrrd, are ?.ll-1953
ta z4-3-l9s+ (13? dsy"), and 25-8-1953 to 19-I-1954 (L47 d.y")
(f . W. Dawlon, pera. contro. ). All otbsr recorded rclcace to

tGcstt€ry tlmct were conrlderably l,onger. Hence thc porribiltty
of grapeld larvae from tbc New Zcalznd malnland reachlng the

Chatbam Islands wlthtn slx wcdcs appcars remote, erpeclally rinee
brachyrr?an larnae arc moet ltkoly rrnable to prolong planktonic llfc
undl a gultablc gubetrate lg found (Wear 196?).

Dsll (1960) noted that svory bracbyrrran rpeclea rocorded from
thc Cbathan lelands ls algo known from the maldand betwern CooL

Stralt and Banks Peninsula. Tbe faunal ltst includes epeciee with

flve Zoea larval etages (Cancer ng.raezglandi,ae (Jacquinot)), and

o&ere wlth only two Zoea larval rtagee (Notomithrax ocroni (UUne

Edwardr), N. uraus. (Hcrbat), Eurv+olarnbrue auqlE:a$e Mtlne Edwarda

aad Lucae). (Wcar, trnpubllehsd datr). Two further apectee prcocnt

Brornctt, l.ilhol) have dlrcct
development, wtth planhtontc llfe al'noet complctcly abbrevtated (Wear

196?). Hcncc the prcscaco or abronce of brachyuran rpcclcr in thc

Chetbam lalandr fauna la appareutly rrnrelatcd to thc length of plenhtonlc

larval llfe rnd tanral dlepcreal. However, Lcetogqpgus vlllefa$ls
aad P.laqtnlE chahrur eaG wldcly dletrtbutcd geogralfr,lcally, and occur

ln ercat tclnratcd by cxteaslvc ocesnf . Tho abrcncc of thcsc two

elnelcr frorn thc Cbathra hlandr fruna lr rurprblng and un :qrectrd
(ortt rg60).

.lSflnlttra of thg Lsrveg

Zota larnac hatehcd from New Zcrtread graprld crabr falf hto
thrcr dle6nct groupa followlsg thc grouplng of edutt gcn ta tnto thc
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rubfrmtly Greprinrc (Lcstglr?prugr FJf+pr ), tbc nrbfamlllcg

Venralnac and Sraermlnae (Cvclpcre?lrur, Fcll,cc, Hemlgreprur), lad
tbc rubfamfly Plegurllnac (EE413E).

The Zoca larvao of Lgrtolfapaue varlesahrs and @
are almort lnecparablc from thoec of Planca mtnuhre (f.[nnacue]

(Hyman l9Z{i Lcbour 194{), Pachvqqapeue marnoratug (l'ebrtctus}
(Hyraan L9.24t Bourdlllon-Ceranova 1960), rnd P. tfrnrycTar!-q (cruuee)

(Lebour 19.*4). Thcce Ell ahow close efftnttloe wltb larvac of the

Scncra Grapeua (etrun t93?; Gohr and Al-I(holy l9s?) and

Irfetgposraprqa (n J.gat l96t) ln the rubfamtly Grapatnac, end all
fornr a dktlact group emong grepald lanrac. Outaldc the femtly
Grapaldae, thle group of Xanroo algo abare many dlrtlncHvc cbaracters
wltb larnaa of genera of tho famtly Ocypodtdae (lfear, ln prerr, b).

Zoct larvac of New Zealand crabs belongtng to the genera

Cvcloqtgpgtg, Hcllce, snd Hcmlsraprue dlffer only in rninor lrrrral
charactere. Theee larvac ghow clorc rclattonshlp wlth larvae
prevlourly deacrlbed from gcnGra ln thc eubfrmlllcr Vrnrnluae and

Scsarmlnac, crpcclally tboec of @ (Borchl, scelzo, and

Gsldrteln 196?), Gvclolraprur (Coetlow end Fagettl 196?), @
Alkrn"s L929t Hert 1935), end Tlctcrosrepeug (el}ru,a l9Z9) dcecrlbod
frm clrewhcrc. Among leryrc of otbcr brrchyrbyncbour crabr they

ehow tbc clorcrt rfflnlttcr wltb tborc of gcuere ln tbt femlltcr
ocypodtdac (lrcrr ln prcrr, b] eud Gccerctntdar (crbrcrr 1966).

Thc flrst rtage Zoen of Plerrrrlr chabrur dlffcra from thsrr
of P. dentlpgr dc llaan (.e,Urwa 193?) rnd Prrcnon rlbFgel (Utlnc
Edwrrdr) (f,cbour 194{) onty lu dctetl. Tbo lrrveo of tbcsc tbroc
epccler abow no clcrr efftnltlor wltb othcr 3raprld Zola larvac or wtth

lernae of other brrchrhynehour crebe, rnd togctbcr thcy form a
rclatlvcly dlrtlnct group.
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Bourdlllon-Cr.anovr (1960, pp. 187-8) ruElurarlecd tbc

charectcre of all graprld Zoet lanrac dcrcrlbcd, diacu;rcd lrrval
affinltlcs, and groupcd thorc larvrc accordlng to thc followhg hcyl

l. Letcrrl carapacc rplncs abaent

( I ) Aatcnnel exopod rudlmcntery

Tclrou cornlra broad, bterrl rplnca prelcnt:

PachYqraDsut. Pl,anot

Autcnnal exopod dcvclopcd

Tetroa corrua alcndcr, latcral epiace abgcntg

Se sartn?r Grapoug, Egllgg

caralrcce rplncr prcacnt

Antcnnal exotrrcd rudlmeatary:

Persnon

Antennal exopod developcd

8r Latcral prohrbcrancct on ebdomtnat aegmcntt

2ot2rnd3:
Brechvnotue, Hctcrorrapcug, @

b. Irtcral prohrbcrancco on ebdomlnal eogmcntt

Z, 3 and 4:

Erlochelr. Plenrrla

-

(z)

z. Latcral
(r)

(zI

The rbove hny, be,gcd oa ten gcnGaa snd 19 gpccloa, conforma

oaly ln part wttb tbo clerrlflcr$oa of adultr lfuted by Belrs (1957.

pp. f665-70). In .omc carcr Bourdlllon-Ga.aacvl hrs urod mlnor
chrracterg to rcpentc larvao whlch uG bctter gsoupcd on oncrall
slmllarltlcs. For cxamplc thc Zoco of PcrcaoP qlbberl and that of
Plgrugta dcgttpar both t orrcrr long, rtrelgbt rortral, dorcrl and
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armed latcral csrelnce rplner, a sl*allrrly chapcd abdomen and

tcleon, and baglcally thc tamG typc of antenna. Howcycr, Bourdlllon-
Gaeanarra sGpetated tlrcsc two rpeclea on a amrll dlffercnce ln t.he

dcgrec of dcveloprrrcnt of thc antcnnrl cxopod. Gcncral gtmllarltleg

betwcsn thc larvr of Erlochelr Japo,nlqur dc llarn (e|}erra Lg?gl and

thoec of Brachynoh,rg, 4cmlruanrus, rad tletcrograprue clearly euggeet

that Erlogheir morc propGrty betongr wtth the lettcr 6rec gcnera, than

wtth PtUnria. ra ruggcfted by Bourdllloa-Gasanovt (1960).

$ince tbe abovc (1960) rumnarf , lanrec bevc bocn dercrlbcd
from four e.ddldoael gcncra rnd the followlng nlne rpccles:

AUTHOR

Gheamagprthur qranulata Dane

CJcloqrgpsur clnerslrr Dane.

Grapeus rtrirorug Hcrbgt

Matar c rer.ma rour r cauxll
A. Mllnc Edunrds

Metonosrs.piue Bcaror (forekil)
Plasueia dcprcrs& soulmora

(Hcrbet) - prc -Zece, only
*S?rarml elncrcu4g (noec)
*Scrarma rctlculahrm Say

Sesarme tetr+lonum (feUrtclue )

* Prevtourty dcrcrlbod by

I"ervac of a furthcr two gcnGra aud

ln |hlr prpcrr

Boschl, Sccllo, &
Goldetcln 1967

Coatlow & Fagcttt l9OZ

Gohar & Al-Kholy L9Sl

RaJaBat 190 t

RaJrB rl l90t
R^aJetsat 196 t

Coetlow & Bookhout 1960

Cortlow & Bookhout 1962

RaJaBat 196l

Hyman (1924)

aGYGa opccler arc dercrlbed

Thc 33 rpeclcr from ufrlch Zoce lenrac arc [ow hnown comprlrc
l7 gcncra, rrhlch lr 41ft of tho 39 3raptld gGnosr rccognfucd by Brler
(195?). Theec larrrao resdlly rcparatc lnto four groupo accordlng
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to thc hcy ttbulrtcd bclow. In thlr hry, scnrGrel charactrrt atc
ugod to dcflnc orch of thc four maJor lroup3 ln ordcr to cnpbsrlac
rlmllarltlcg of lervag wltbtn cach group. Tbc ouly aplnrcnt
anonallee llc ln tLc Zoea of Plasuelr dcn$ocr llr whlcb thc prcrGacc

of a dlr$nct portcroletoral crrapace lobc lr unccrtaln (nl}awa 193?,

p. 135, flg. 35a), end l" @(e*awa lg3?r p. l3l, Flt.
3U utbfch porrctree all e.harrctcrr connon to othcr known lervac of
thr gubfemtly GreprlnrG GxcGpt thc prGr cnt of dlrtlne$vc poctcro-
l,atsral rldgcr on thr thlrd to futh abdomlnal aegmentf .

A KEY TO lvlAJOR GROUPS OF ZrOE'A

I.ARVAE WITHIN THE FAMILY GRAPEIDAT

l. L*tcrel carapaca rplnrg abscot; dorral caraprcc aplnc gbort

end etout

(") Antcnnal rpdnous procGer roburt, cxopod rudlurentary or
lsee tlrn onc 6lrd thc lcngtt of rplnour procctsi tclgoa
raorG or lcrr rocteugular vttb cornur rhort end atout,

uruelly urltb I or ? rbort letaral sotlc.
rG Abdomlnel ecgmontr 3 to 5 wltb lobcd

portcroletorrl rldgor :

G,r?oru rtrlaglut, @(l "p.),
Mrtopoqraqrur (I ep. )rPr4vlrrnrqr (Z rpp. ),

Etagg1 (Z app. ).
o Abdomfnd rcgmcntr 3 to 5 wlthorrt portcoletcrrl

rldgct:
Grrprurlgpg.

(b) Antrnnrl eplneur procrf r emrll, cxopod dcvclopcd to rbout
hrU tbc hngth of rplnorrl ptocGrt; totron wldcly forhcd rrlth
cotale long end elsndrr, letrnl trhon tctrr abrratl

gf$lc. (l rp.), Mctercnrna (l 
"p. 1,

Scsarma (5 rpp. ).



2.

_ z5g

Lateral eerepace slrlnct prGrcnt; dornl carapacc spln€

long end rlcnder
(") Interrl curpacc aplnes curvcd dowanardr and without

hrlrg or hrberclce i dsrral caraFace eplne curvedi
portcrolatcral Gatapacc mrrglnr not expandcd ventrallyi
antennrl cxopod about blf tJrc lengtb of rplnoue procGrr!

Errctvnohre (l rp.), CharErrFnrthul (l 
"p. ),

cvelosraprus (z .pp. ), Ertgchetr, (z rpp. ),
Hetlce (l ep. ), Hcmlqrapsuc (5 rpp. ),

Fcterosrapeglr (2 rpp. ).
Latcrel carapree eplncr atr*lght end bearlng hrlrr or
promlncnt hrbercleri dorrel carapacc rplnc atralghtl
portcrolatcral cirapacG lrnrglnt extrnndcd ventrally al a

conrplcuous lobc; antennrl exopod lcrs than oac quarter

the lcngth of eplaour procera:

Percnon ( I sp. ), Plrsuelr (Z Bpp. ).

(b)

Thc four gtoupt of genera brecd on Zoet larral chtractcrr
glvcn hcrc agrcc wcll wlth the rcprretlon of edult gcne ra lnto

rubf,entltcs (Balor 1957). Groupe l("), 2(e), and Z(b), arc oach

dletlnct, but ganGri msltng up group l(b) rbuc lenrel chrractrre
of thorc lnchrdcd ln 3roupa t(") rnd 2(").

Group l(") aborre comprlrcr only laryao of t.hc rubfanlly
Graprlnae , group Z(r) tneludsr luvao of g€ncrr bclonglng to t'be

rubfrmlUcs Varunlnac @ HcnlcTrmtu, @,
Erlocbclr) end Sceunlnrc @ CE:loFpetur, E![!S),
end group Z (b) comprlrer tbc two gGncrr at prorent malfng up thc

rubf,amlly Plagurllnrc. Thr afflntttcr therc groupr of lrrvro rbow

wtth lernec of otber brachyuran famlller hsve becn prevlourly
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dlrculrcd (p.255). Group I (b) algo lncludct larrrac of gcnere fron
tbe rubfrmlllcr Vanrnlnsc (Gecttcc) and Scrarmlnec (@,

Eg). Thero Zoee larvac lscl, clraPace rplnGt at ln the

Graprlnae (group t (")), but sll other dlegnortlc larvol cbereeters

agrGc wf& 6orc of gcncra placcd ln group 2(e). Hencc h,nourn Zoea

lgryae of tbc rubfamlllcr Varunlnrc rnd Scgarmlnac arc dtvldcd lnto

tqo rcletcd groupr rcpuatcd by thc prcrqncc or abrcnce of letcrel

caaapacc rplncr rnd thc form of tbo dorrel cerlPcG rplno.
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A BS'I'ITA(I'T

Abbrcvlatcd or dlrcet drvctopmcnt lr dcrcrlbrd ln Pllumnur
nova,rgclaadlm Fllhol, 1886 EndP. lumplnur Bcnnltt, 1964
(Xanthldac, Pllumntnrrl from Nrw Zceland. Embryonlc
davdopmrnt lr tcperrtrd lnto Neupllul, Mctanrupllur, and
rrrb4ronlc Zocr rteglr. In P. noviaorqFndlrr, larvac hatch
rt a Mrgalopr rtege and rrc rctelnrd brnceth thc plcon of thr
frrnalc ertb. Tbc Mcgalopr larvr rnd flret flvc Juvratlc crab
rtagor are dcrerlbrd. In P. lunlplnur emcrgGnt larvar arc
advanccd, mu€h-modlflcd, and Don-mtetory Zocrc whlch ttc
not rctalnod bythc parcnt. Tho Zorr end Mrgrlope larvrc of
thll rpccicr arG dcrcrlbcd. Abbrrvlatcd dcvclopmcnther ltttlc
phylogonotlc rtgalflcencG rmong Braehyrre, end brr probably
cnolvcd er e rcrponlt to habltrt rrqulromsntr of adult crlbl.

A brlcf aeeount lr gtvcn of thc ryetcmrtler and dlrtrlbutlon
of thc Ncw Zceland xrnthtd crabr Hctuoziur rotun$Uronr A. Mllnc
Edwardr, 186?, Oglur truucatur H. Mllnc Edrrardr, 1834, and of
Hrtuoperlopc (pU"*po"d rrrratlfronr (Klnahan, 1856). Kcyr
orc glvcn to thc Zoor^ lar*rc of Now Zceland xrnthld Breehynre
and to the Mrgalopa lrrvec of Hrtcrollur rotrrndlf:onr rnd Orlur
truncatut. Notcr uc gtwn oa tbr rcrronrl brecdlng cyclo of
Hrtcroalur rohradUroarr andthc prc-ZoGa lrrva, two Zoce luval
rtegrt' ead th. Mrgelope lrrvr rnrod ln thr leboratory uG
drrcrlbrd. Ollur tJruneahLpof tf !f of t pr.- Zocr lrrva, four
Zora lrrvrl rtagcr, end r Mcgalopa lrrvl. Tbotr havc bccn
r.at.d end tt. duerlbrd. A kry lr glvrn for thr rrpurtlonof
thc Zonlervrl rtagrt. Thr pta-Zoer trrvr rnd ftrrt rtag. Zoat
larvr o( Hrterpprnoec (pU"*fgtrrrtrl rrrratUronr ert dcr crlbrd.
Tbct rrrprobebtyforrr rorrt rtrgu tnttt luval drvclopmrnt oil

thlr rpceltr.

?.
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3. Thc charaeterr of Zocr larvao of thG femlly Xanthtdec dcrcrlbcd
up to thc prcrcnt tlmc err crltlcelly anrlyrcd and conrlderrd ln
relatlon to thr rtehre of currrntly rccrpted adult gGnGre and rpcclor,
thc gcncrlc grouplagr urod by Monod (19561, rnd tho gcnorlc
eomporltlon of tlrc rubfamlllcr propotGd by Brler (f95?1. Xenthld
Zoct lrrviae fall lnto two nehrrel groupr of gcncrr barrd on lervel
cbarestGtrr thc mort lmportent botng thc lcngth of tlhc antcnnal
cxopod ln rolatlon to that of tho eplnour procGrrr Thc flrrt group

ll cquivalcnt to thc rubfamlly XrnthlnaG ar raeonrtlhrtad by Bahr
(195?1, but tbcrc lr no lgrvral cvldcncc ruggartlng that thc |tPrnopcantt

grncra ehould br rcparatcd from thc trXanthlanrr gcncre af tuggcetcd
by Monod (1956). A eoeondnrhrral group l. forrndby larvac of
tbc rubfarntly Mcnlpplnrc er In Bahr (193?., L9571, the rubfamlly
Pllumnlnac of Balre (1957), ud thr gcnur Gcryqn. Larvac of
gcnGre ln thc rubfamtly Trapczllnac Mlcrr rhould bc rcmovcd from
thc rcctlon Hytrlcrollrra end lncludcd l"n thle rccond natrrrel group.
Zoca larvac darcrlbcdfrom thc grncra @ end Pllurnnopcue
form a .Gperrtc branch of tha rccond group. Zoct larval cvidancc
docr not lupport Monodtr (19S6) rcparationof Ertphlafromthc
rr Mcnlpplanrr group of gcncra.

4. Thc flrrt rtagc Zoce larrra of Homlplex hlrtlpcr (Jacqulnotr

f853) lr dcrcrlbcd, and prcrcnt knorrlrdge conecrntng lervrc of
crabr of tho lrmlly Ocypodldm lr rummrrl,rcd end dbsurlcd.
No dlagnortlc cheracter fu common to rll oclryodtd Zoct lervro, bnrt

rlflntttef arc rhoum wlththorc of thc famlltu Flymcnoromldqc,
Ptnnothorldar, and Graprldac.

Prr-Zsca rnd flrrt rtrgc Zorr lervrc hatehcd fromthe grrprld
crabr @ vrcrhgahrr (Frbrtelurr l?93), Plencr mrrlnut
Rrthbun, 1915, H?.gllgrqPrur cTrqrlatu! (fL Mllnc Edrnrdr, 183?1,

tI. rdwer{rl (Htlgcndorf, l882l, Cyclpgtarrru-r Ey3gll H. Mtlnc
Edwrrdr, 1853, Hcllcs gMfq Danr, 1851, and Plagurl? ehabrur
(Llanerut, f?641 from Ncw Zcelanderf dctcrlbcd. A kcy tr
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glvcn fortho rcpuatlonof tbcrr larvtc. Known Zoot larvrc
of tho femlly Graprldaa rhow clore afflnttlce w'lth tborc of
thc braehyrhynehour frmlllcr Oqryodldrc and Grcerclnldre ,

lnd frU lnto four groupr burd on lurnl charactGEr. Thh
ryrtom of larval cletrUlertloa agtGce wltb thc prcrent ertrngtmcnt
of adult gGncralnto rubfamllhr rxecpt for a dlvblonrmonglarvec
of tbc rubfamlllrr Verunluac and Srearmlnro. Tbc lcngth of
larvrl llfrrndlarrrel dlepcrralprobebly bm no bcutng on tbo
prcrtncr or ebrcner of certrln Ncw Zrdand rprclcr et thc
Chrthrm lrlerrdr.
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