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l'reliminary results from analyses of Rtomach contents of nine fish spccieR

from tllC Camphell .Plateau are presented. These inelude composition of the diet,

anl} prillc ipal prey grollps as Ilssessed by an Inllcx of Hclativc Importance.

l'el!llinr; ovcrlap and possible compctition for f(>od is rliSCllSSCU. Competition

cOllld llccur bctwecn lIoki (~[acruronus novaezelulldiae), southcrn blue whi ting

(~{icrorncsistius australis) and javelin fish (Lcpidorhynchus denticulatus) in

some arens of thc Campbell Plateau. In general howevcr, partitioning of thc

food rc~ol1ree i8 apparent.

lnt.roduction .~~ ..

~:cw Zealand's 200 mile Exclusive Economic Zone i8 comparativcly.'largc and

• eontaitlH potentially rieh fishing areas. Xcw Zeuland fishin~ effort has in the

]last hpen conccntrated in shallow inshore areas, hut with growing real isation

uf tllC potential of thc southern areas of thc zone, more att@ntion is now

heill~ pHid 1,0 the decpwater trawl fishery on thc Campbell Plateau (Fig.l).

HIIHsinn, .Tapancse und I\orcan vesse}s have hcen fishin~ in the area sincE.' thc

early 1970's, with Xew Zcaland participation in reeent years through joint

\'cntures wi th forci~n compani es.

Thc prerlnminant Rpecies availllble to thc deepwater trawl fishcry are southern

hll1e whiting (~ricromesistius australis),hoki (\Iacruronus no,·aczelandiae),

hake (\f~rluccius aust.r~lis},.ling (GE.'nypterus blacodes), silverside (.\r!!entina

plongnta), and j~velin fish (Lcpidorhynehus denticulatus) (Cawthorn 1978).
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(;hIl8 t sharks (llydrol agus s pp), a number of spec ies of ra tta il (Coelorinehus spp),

<\Od in Houthern areas of the Campbell 1'latean, Notothenids (primarily sma 11

senled notothenid, Notothenia mierolepidota), are also relatively abundant.

Illustrations and deseriptions uf these SIH'cic!'l are given in Appendix 1. Of t.hese

spec:ip!" southern blne whiting antt hoki are the most importnnt, comprising

JB~O(lOt. and 191000t rpspect.ively of the estimllt.ed potential produet.ion of thf'

ClImpbell Plateau region of (j(j6000t/yr (Frane'is nnd Fisher 1~n9).

'I'here have been few intemdvc studies on the food and feeding r('lationships of

~';ew Zealand fish. Graham (19'3<) discusserl f('{'(ling relntionships of fish from t.he

Otn"o harhour area. Godfrinux (1~70) investigftt('d snnpper (Chrysopl,rys nuratus)

111111 nther fish trawl('d from the IIaurnki Gulf, and Gorlfriaux (1<)7'.) examined the

fond Clf snapper and t.nrakihi (Cheilollaetylus maeropterus) in relation to the

hOttOlu fauna in the Day of Plenty, and diHeussed Bome aspeets of competition

hl' tween the two f ish spee' ies.

Tlte Jlurpose of t.he present study, or which thi s is a preliminary account, is to

estahlish t,he food and feerling habits of the fish involved, antI to determine the

extf!nt of partitioning of thc food resouree. This study also involves a eomparative

inveKti~ßtion of relevant aspects ane! conditions of North Sea and North Atlantic

fisIteries wHIt those of the r.ampbell Plateau (work which is presently being

conllncted ut the Institut für Seefiseherei, I1amburg).

St.OMlIeh Kampies analyscd for this report werp eoll ect.er! from fish enu~!lt in bottom

trawls during April and ~fay 1979 frorl the fnet.ory trawler F~.IS 'Wesermiinde'.

durin~ participation in a joint New Zenlonrl-Federal Itepublic of Germany research

pro~ntnme in ~ew Zealnnd wa ters. Further SI1r.1pl es were o1>t.o inerl in September and •

netobcr 1979, but have at present becn only briefly exnmined.

Stot!1ach examination methods

Tlle Mnjority or stomaehs collected were removcd from the fish soon after capture,

luhldled and fixed in 10% llUffered formalin, Inter to be transferred to '.0%
isopropanol •. Large stornRehs were frozen. as were som(' !'lamples of whole fish, to

ennhlt> Inter examination or the entire digestive tracL. Helat.ive nurnhers of

eMllt.y, cverted and fnll stornachi were reeorded during selected e'onsecutive

trawls tn invest.igate diurnal feeding variatiCln.

Inelic(!!'ol 0" At.omaeh fullne!'ols and lligestion statf' have heen useu(the formp\, morlificl!

f'rnl'1 !Iunt. Ilnrl ,Tones 1<)7~). For each prey tYlH', or specil's whf"rc irlelltifinble,

t.h(' nllnllf'r or individuals, volume (displacement. 01' water) anrl wci~ht were

rceordl'd (tllC latter two measuremcnts bein~ adjusted to obtain approximate 'fresh'

,"a luf's).

",."
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COID)losition uf Diet

TIte prcy spccies of the major fi!'lh examined are shown in Tahle 1 •.\ widc range

of fooll types are consumcrl, especially hy huki and southerll hlue whiting,

althollgh Uds may to somc extE>nt. reflect the larger numb~rs of stomaehs examined

or these twn fish. Thc majority of prey spcC'ies taken hy hoki, southcrn bluc

whit.ing Rnrl ja"clin fish are charact.cristicnlly pE:'lagie; hyperiid amphipods

~(!.g. Pnrathcmisto gnudichaudii, Vihilia f=d.E>hhingi), natant dceapods (c.g.

PnRiphRclI ~~ ~crgcstcs arcticus), ellphausiids (c.g. Euphausia vallentini,

Thysnn(\(!ssn gn.garia) ann myc tophidR (P. g. T.ampanve todes hee toris, r.ymnosc ope I us

piahi I i8). This suggest.s that t.hese specie~ fcpd predor.Jinnnt.ly in midwntcr.

Hake nppears also to he a midwater predator, smnll fish fecding on myetophids,

witll larger fish on n range of othcr fish, including hold, sont.llcrn blue whitlng:,

silvcrsidc and javclin fish. Ling Blso consump theRe fisll sppcics, nlthough

prohnllly when t.hey are elose tn thc hOt.toM. Southern 11lue whiting has also heen

irlpnUt'ie.l from stomaC'hs of ~pot.tE>tl do~fi~h (~:ust.elus lenticulatus) and 'black

shark' (Ef.rHlpterus baxteri); hol-i in sf.nrgnzer (Kathet.ost.omR gigantiu'll), and

pale ghost. Shlll'k in sl,at.e (ltaja nasutn) Rtomnclu;.

In contrast., t.he range of prey species of r,1!ost :-1harks, ling, Rmall sealed
')

flot.othpnid, silverside and rat.t.ail*~ inellluPH charact.eriRt.icnl1y henthic

organiRr.1S (hrnchyurans, thalassinid (lpcapods, i~oporls. polyehaet.es) impl)"ing

thNlf' fish genernlly fcerl close 1.0 or on t.he hOt.tol:!. Indications are tImt. linl!

anel Hl'mll Hcaled notot.henid take t.hcir prey ,lnst. off tlle hof.t.om, whilp t.he rpgulnr

OCCUI'rene .. nf thnlnf'lsinid and pn~urid deC'aporls in t.he stnmllchs or rat.t.ails Ilud

glwst. shnrks, nnrl polychaet.cs in ~dl"E>rHirle. as weIl as ~and anli I'ebblcs, inply

• f,~prling rlireeily on the hoU.om.

Pre~Hlnt. knowledgc of fish anrl plankton vert.ic'al mo,'ementR on thc CRMJlhell l'lpt.cau

pcrmitR only aJlproximate dptf'rminat.inn of f~cding position in thc water eolumn.

It. Rholllrl also he ke]Jt in minlI thnt ~he snmple!-' collE>ctcrI in Uds stndy are all

fron fish cnu/!ht. in hot.t.orn t.rAwls (hlring t.bn day.

Principnl l'rcy

\[et.hodR of analysing stol'Hlch eOIlt.pnt data are numerOUR (re"icws by !lyncs 11)')0,

l'ilJay lq)~, Windeil 1<)()8). In an attcL'1pt. to oveJ"('ome the hiasc!:' inherent

in ~in~le paramcter analyRcs, mea~urCMentR of numbf'rs, vol1lme ßnd frequeney or

O('('I11'rE>lIC'e made in thiR ~d.1Idy were elltnhincd 10 yicld an Index of Helative

• -ThiH HJlI'(~icH is ae; :r~t UIHlcl'lcrih .. d.
q

• - - T" P H Tl!' (' i l'!' Cl f rn U. nil r l' rc r r f' cl t 0 i n t. h i H Pn Jl e r i s Co Cl 10 r i n c h 11 S fa sei H t II R



!mportllllce, llR formulatcd uy l'in1uH; ci 81 (lC)7l):

IlU F ( N + V ) IRI
F
~

V

Index of IlclatiYc Importance
Frequeney of occurence perccnta~c

NUMerical percentage
Volumrtric perccntage

,\1 thclIlI:~h inclivirlual prey spccies IHI ynItH's wcre calculaterl, spccics

Mcn:;urelilenf.s were combined into higher taxonomie cate~ories to enahle a broad

(,OlnpariHOll of prcy type 1lctwecn fish (Tahle ~)

For hoki, nut.mt rlccaporls (in particulnr Pasiphaea ~, Notopandnlus magnoculus),

IlT:Jph i pods (Para thenis to gaue! ichnurl i i) anri roye t.ophills (tnmpanyctodcs hec t.oris ,

Eler:trollA suhaspcra, Gymnoscopclus piahilis) are o"erall thc most. importnnt pr<,y,

wi t.h Rul ps (Iasis zonaria) the only other prey ~roup of signifieancc •.\mphipodtt

("ihiI in stehbingi) t natant. decnpods (Pasiphaea ~) nnr! euphaus iids (Euphau~ia

vaIIent.ini) are the principal prey of sout.hcrn blue whitin~, the first two

grOU!lS und cephalopocls (lridioteuthis lIIaorin) also bein/!: the mo,.:t iT"!port.ant. for

.iavl'lin fish. Natnnt decapnds (Cnmpy1onot.us rAthhunae) e\Od mncrourids (Coelorinchus

fascintus) are of equnl importnnce to ling, while amphipods (f. gaudichaudii),

percophidids (Hemerocoetes monopterygius) and snlps (lasis zonaria) are the

principal prey of small scaled not.othenid. Salps (Iasis zonaria), anel isopds

(Cirolana quadripustulata) are of gront. irnportance to silverside Rnd rattnils

rc!sJH!ctively, with natant decapocls and thalassinids also ill1portant f(\r t.hc lldter.

Calorifir vnIues have not heen rOtHddcred, nlthough suhstnntinl differences

hntwo<'n crustacen and fish mny O('CUT (e.g. IIrrtling 1938), anel so the import.ance

of fbih as calculateci here ma)" be untlcrest il'Hltecl. However, the nrrangf!ment of •

t.he tnhlp clcarly shows thc differf"nces in prey t.ypr, anel a marker! separation

hf'twpen the grouping of hoki, sout.hern hlup whit.in~ anll javelin fish; and the

fOllr other sl'ecies considpred,

Iliff(!rrnccs in prey importllncf" with area

Tlw Cnmphell Plateau i8 n InrgC' nOll-uniform area, and hellcl' on fhe hasis of

gcogrnllhic-al and hydroIogi(~tll yariat.ions, I hnvc' suhdb·idecl the Plateau into six

areaR (rcfC'T Pig.l). lRI prl'Y annIysis rf'ypals differronces in feeding heh:cen

slIme of t.hf'se areas.(Tnhle.')

lIoki fl'l!llitl~ changeH from pr·Pflominant.ly myrt.ophi(l prry in t.hf' !'Iout.h nnrl west..

t.1I l:rll!'d.II(~('f1 in uttlf!r arenH. Thil'l i:~ pllHHihly uf Higniricnncc (:on,.drl('rjn~~ t.hp

.1(';'/'1'1111(' in rl'lnt.ivf' IIhunrlllIlC{' ur ,,,.Ici wif,h "l'l1p"(:t. t.u /'I()lIt.1l1·rn hlllf! ·~hit.il1l·.

l'lll\'ill~ f!RHt.wardH Rc:rOHH t.Il1! 1'lat.(!IIU (FrflllciH 1(}7H). 'lacrouridH, alt.houp;h flot
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iTlJlortant overall, are yery preclominant., in the diet on the nounty 1'lntforM.

Tlw fe(!lling of sout.hern blue whiting on crustncean groups is relatiyel~r constnnt,

nltllou~h euphnusiids (primarily Thysanoe~sa gregaria) are particulnrly important

in tlH' Bounty re~ion, where youngcr whiting prcdominate. e'avelin fish prey

('ompo~i1.ion also chnnges, amphipolls heing unimportant in southwest. Camphell

(1l1tholl~!h predominant. elscwhf're), llnll usunlly import.aut. nat.ant dpenpods nrf' not

f\ !'d/!;nific/lnt prey gronp in t.he sOllthwestern I'llkn 1d arf'R. Lin::! feelling also

"i1'rer!'!, macrourids heing unimportant in Routhwest l'uknki, whcre isopodR becomc

signifieant..(lt Rhould be not.ed , The Bounty Plat.form is 'separat.ed' from thc

hulk 01' thc Campbell Plat.eau hy the Pukuld Saddle, whieh eould ~!reat.ly affceL

lliological and hydrologieal eonrlitions, contrihuting to obseryed differences in

thc BOllnt.y Islands arca~

Howpver, t.hc results preRented in thi8 paper ruust be intcrpreted with cautilln

I!ue 1.0 thc small sampie sizes (in particular with regional suhdiYision) of

spccieR other than hold' and ~ollthern hluf' whit.inr: (duc to prohlpms of Rtomach

rcr.llr~itation, nnll differenees in fish ahundnnce, distrihution und d('nsity with

resppct to the samp1in~ !'Itation distrihution).

Thf' t.ahle however clcurly shows thnl. prcy ir.lporfanC'c Chan~f'8 in rliffer(,ld area:;>

or fh/' rumpb('ll Plnte"u, duc t.o diffprin~ pr<'." nhllndance or aynilnbility, or

prf'dutor RPlection with diff('rin~ environment"l Rnd l,iological foetorR.

[td.crHpec i r i e Competi ti on

Peellin~ ovprlap bctwcen fish species was measured aR the_'perccntage Rimilurity'

hpt.w('('n prey species uRsemhlap;es in t.hp dictR (hased on Odum 19~n). ThiR

rp]ation~hip i8 of the form;

PS ~ 100 - (). ~ la - b I

wher!' a find b nre the percentageR of importnnce valucs of t.hc prey in two

f!amples (in this cnse IItI ynlucs hnyp Ileen used) ..\ fi;.!ure ()f g:rcnter t.hon )O~~

iH reg:ardf'd Hf! indicntin~ a si~nificant similarit.y hetween the sampies (Odum,

~fcEnchran 1'1. Al. 197(i).

TahlE! '. shows that onl)' thre(' fish species of those llnalysed hayc similar l1iet8;

hold, southern blue whiting and .jnyelin fiHh. Ling, silverside, rnttn.il anll srnall

Henlell tlllt.of.hcnid have stntisticnlIy dissimilar diets from one another, nnd from

hold, ~outh('rn blue whitin~ Hnt! javelin fish.

llowcver, RB Rhown in the previous section, ~cgional differenees ~re significant,
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nnll hence these reiationships wcre examined by subarea. This analysis yielded

ollly one similar relationship, hetween sout.hern blue whitin~ anll hoki, in tht'

Campbell Enst region (7~.7%). Indices of relative importallcc werc also caiculated

for the major prey species of hoki, southern 1,lue whitin~ and javelin fish by

nrp.6 (Tahle ~). This tablc indicates a marked separation of the important prey

"peeies. Ilowever, the possibility of competition for food arises in the eastcrn

Camphell area, whcre Vibilia stcbbingi iM importnnt for both southern blue whitin~

and jnvelin fish, Pasiphaea !.E. for hoki and southern hlue whitin~, nnd Notopandalus

naGnocllIus for hoki and javclin fish. An area of possibly more overlap however, is

the J'ukaki Hise, where all three fish eould be eompetin~ for Pasiphaea !:U!..

Dis(:llssion uf these results is hindercd at prescnt by lack of knowled~e concerning

prey ahllndanee, and henee whether food could be a lir:titing factor; and secondly

whethcr active prey selection by the fish occurs.

Considernhle overlap exists on the Campbcll Plateau between hoki, southern blu.

whiting and jnvelin fish, hoth in areal distribution and depth regimes. Results

from annlyscs of time of feedin~, bascd on frequency and extent of stomach

fuilness anll oi~estive statc, are inconclusivc for hoki. For southern bltH'

whitin~ nnd javelin fiah thc rcspective periods mid-mornin~ to mid-afternoon,

ano Mid-morning to midday show an increRsc in feedin~ aeti~ity (lt must bc noted

Ilowever, that no snmpling was conducted lRoo-o6nOhrs,and di=estion rates are

unkllown). Ilence; som<> degree of sepnrntion h~' t.ime 01' fep.din~ may o<,cur.

~tl[.1t:1arv.

•2) ~.jat.ant. decapods, amphipods and myctophids are the most important prey r;roups

ror hoki. For southern blue whiting amphipods, n~tant dccapods und euphallsiids

ure the primary prey, thc first two and cephalopods lmportant also for javelin

fish. Small scaled notothenid feed!'! prpuominlintly on arlphipods, salps und opal

fish. ~Iaerourid fish and natant dccapods are thc most important prey groups

for lin~. ltnttails fe cd primnrily on iso}lolls, wi th natnnt and thalnssinid

decapods also significnnt, wltile 8ilvrr~ide feeds almost rxclusively on salps.

lIake 18 n midwa ter preda tor on n rnJl~c 0 f fis h, inc I ud ing mac rour llls, hold,

1) Hold, sout.hern blue whit.in~ and j1\vcl in fish feed in midwater. Lin~ and small

sealed not.othenid feed just. off thc bottom, whilc ~host sharks, r~ttails and,

to a leHser extent silvcrside, feert on the hot.tom substrate.

Houthcrn hlu(' whiting and silverMillc.

;) \rnrk(!ll (~han~CRin prey composition in tll(' di('t occur in different nreas or the

CIlt:1Jlhf'll l'latf'nu.

'.) Tlwre iM n Ai~nificßnt. Hirni lad 1.,'/ Ilfd.wCf>1l f.hl! dict.A or hoki, ROtJf.hr·rn hIll!'

whit.in~ I1tHI ,jllvfdin flM!I (hilHf:" Oll Wllit.t./llu·rH J".rt:f~IJI.I1~'· Himill.rit.y j'ld,!x).
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Conpetitior f'Jr vnriou~ prcy Hpecies cOlllrl oecur hetween these fi8h in thc

enHtprn CRopbell aren, nnd on thC' Puknki Itise for the natnnt dccapod Pasiphaea .!.E..

~) (lverall howevar, it would appear that food resource partitionin~ a~on~ thc

fis!1 spccics on thc Canpbcll Plateau occur~ to a consirlcrnblp cxtcnt.

lt,~fercllcel:;

rnwthorll,~[.\'i.(1979).Hcsourccpro~pccts on the Ca:nphell rlatcau.ln;Procccdin~sof
the I>er.wrsal Fislleries Confereu<'c Oe tollC'r 1978. FisheriC's Research Divis iOll
OccRsional puhlicntions ~().19;'17-j~.

Fr:lnciH,H.C.(J97B).~L\FScif'ntist's calculntions point to vnst dcC'pwntcr l'C'source.
enteh 5(6);22-2~.

e -----,K.A. Fisher. (1979).Asscssncnt of thc deepwater fisll resourcc of t.he ~ew
Zcalnnd areR.Fisheries Heseareh Division Ilceasional puhlieation Xo.21;30pp.

GOll fr iu ux, H. L. (1970). Food 0 f prcrla tory demenal f i811 in Hauraki Gulf. 3; Fecdin~
rebtionships.N.Z ••Tournal of '(arine and Frcshwnt.er nesearch 4(4);325-36.

-----.(197~).Ff'eding relntionship~ bctween tarakihi and snapper in Western DRy of
PI enty ,New Zenland. N. Z •.Tourn<! I of ~[arine and Frcshwatf'r Hcsearch 8( 11); 589-609.

(irahar:1,D.II.(1939).Food of fishes of Ota~o hnrhour and adjacent scas.Trnnsactions
& Procf'(!dings of thc Hoyal Socicty of ~.Z. 68;'.21-36.

1I(!rtli II~,H. (19j8). (lunnti ta t i vc ~ahrungsuntcrsuchun~an Sehe 11 fisch, Wi ttl ingen und
l)orschcn aus der Sordsee unter besonderer ncrücksichti~ung dcs Wärnewcrtcs der
Nnllrun~.Dcrichte der Deutschen Wissenschaftlichen Komnission für ~e('resforsch­

~;X.F. 9j27~-317.

llunl,P.C,.T.W .•Tones.(1972).Thc food of Drown Trout in Llyn .\law,An!!;l('sey,~orth
~laIes ••Tournnl of Fish Diology 11 ;333-52.

IIynes,ll.D.~.(1950).The food of frcshwater sticklebncks (Gasterostcus ncul~atus &

•
PYf.;ostetls pungitius) with n review of ncthods used in studics of. thc·food of
fishes.Journal of Animal Ecology 19;36-58. .

\{cEE\chrnn,.J.n,D.F.Boeseh,& .J.1\..![usiek.(1976).F~·oddivision "'ithin two synpn.t.ric
Hpecies-pairs of skates(Pisccs:najidae).\larine Hiologv 35;301-317.

Of!un,C.P.(19::iO).ßird populations of the IIi~hlands (~orth Carolina) Plateau in
relation to plant succcsion nnd nvian invnsion.Ecology 31(~);)87-60::i.

Pillay,T.V.It.(1952).A critil!lIC of t.hc nethous of study or food of fishcs.,Journal
or thf' Zoologieal Society or India ~(2);185-200.

Pinkas,JJ,~[.S.Oliphant,I.L.J\.Ivcrsl)n.(1971).FlIoclhabits or Albncore,Dluefin tuna
& llonito in Californian wnt.prs.California Fish & G~me Dcrt. Pisherv Bulletin
11)2; l05pp.

\;11 i ttnker ,ll.lf. (1967). Grndj cni. analys i8 of vc~etat.ion. Bio logica 1 Ileview 112; 207-2611.

\'iintlell,.T.T.(1968).Food nnnlyr.:;iR anti rate of dibcstion.ln;~.lethods for .\ssessment
(Ir FiRh Protluction in Freshwaters.\\'.E.ltick('r(crl). I.B.P.lIandbook ~o.j,Oxford,

IIlIlr.kwf' 11; 197-203.



•50'

\

\

\

"

I

.....
'.

....

.....
\,
I
i

L. _._.

..

"""Extent of
200 mil P. r:f.Z

..................... .
C)

0
: ,-/Y"J :: \. :., .. :

j \ BOU~I~/PI~lform
I'C'\' .
~'-...,' :
:·····ö··"::"········;

[!l

I~l, 170'W

.-'- .

.- ,.- ~QO on
I

I 80~ m

30'S

I

I
"

., I

,~ .-
"- .-,. ...

.~. ....

I 'fJ I

\

\

'. -'-.

,.
,

/

,

/

160

Fi;'.l:'la,ior bnthyrnC't.ric fent.lIl·("',~,lIrfnce cllrl'C'lli""placl' nnrnes, and
topog:rnphi(' f('ll{nrPH (Ir thp \'PW Zpalnnll r(~gi.()n,

CD-®:~llhrli"ision uf 1."1' l'amphpll l']att'all (r('fpr t.ext.).



HOKI M;u:ruronIJS no'Vaezeiandtae Whlotall, blue .-,ake blue
grer'ladler Farnltv Merl/Jcc..,dae (hakest sublamlly Macruron­
n.:J~ 50ulhern Auslralla also N Z 8lue-green c:ibOve. sllvery on
sldes and bellv wltn dark tins skin smoott'l DIS1tnguished trom
lh smt!ller lavel,n 11Sh by the potnted snout smaller eye. and
SII\'l!r belly A....prage slze 60-1 00 cm Most abundant around the
Soulh Island. In 200-800 m Trawhng grounds on ouler shelf
Cha ham Rise and Camobell Plateau N Z catch 150 I 'orelgn
c.arcn 50 000 t

SOUTHERN BlUE WHITING M,cromps,sr'l/s ausrralrs South­
~rn nOlllaSSQU F"mllV GrlO'Oap.fcoc1o:;) i\l Z \lnf'1 southeIn Soulh
Amp'rtca Cl Slmll;l:r <;oecu:.s occws In (hp northprr'1 hemlsphere
(;rpv lt1lnllv blUtsf1 atxwe NIII1 miln 5matl black SPOIS Sil­
\erv Nhlle oelow srn~1I loose SCalf'S OI~tlnQUiSned trom small
h(tl\e bv lhrpp dorsal "nd 1;/10 anal 11115 t'ul 5lrntlar te some other
rtpeowalpr .... ods Avptagp "l;P :10 ';0 C'l'l Abundant on the
(.rt""'nhP'1 tJlrllfl'lJ In .mn fiOO m No N 2. r.atcn loreIon Caleh
r,l') UOlll -

I~~·······
JAVELI FISH LeOloorn\ nChus üpnrtCUlatus WhlDtüll
(,neo/reet} Famlly l\tacrO~JfjQae \Qrenad1er!' ral1.)lls) N Z ano
souther n Australia Sllvery at>o\le. Olde .... t>ek."'IW '-'E:'rv smaU scales
Slmllar In general apoearance to small hO"I Oul dlstlngUiShed by
larger eve blunlsnout and blac,", bell AveraQe $l~e 20-30 cm
Gommon around N Z In otlsnore walers 3015- ~oo m No N Z
catch prObably a mOderate by·ca ct'l on lorelgn trawlers

SllVERSIDE Argenrma "'ongala Argen1lr1e snoogall Famrlv
Argenrlmdae targenhneS) N Z and southern Australla, slmllar
soecles elsewhere Pale yellow1sh grey wllh a bflgtlt sllvery band
alona ~acn slde. targe bvl tt'lln and loose scales, The sllver sides
cnaracterlse (hiS saseles The ralher Slm,lar cucumoerltsh
ChlOtOOf'lthalmus mgftpmms lacks IhlS co1ounng and has targer
mOle \er1tcally dlrected eves Average $IZe 15-25 cm Wlde·
soreao In otfshore walers 100-600 rn No N Z catch, 10le1gn
ca'ch un~nown POsslblv moderate esoeclally on Campbell
Plateau

L1NG G~nvp prlJS olac des Famlly Op/lIdlldaelCusk eels) N Z
an <i.OUlhern coaSIS 01 Austraha and Soulh Amenca wllh a
~lInHar speeleSlktng·kllo) oft soufhern Alflca, Unrelated to the
Lurnpean hng but suoerllclatly slmltar Robust and eel-snaoed
t"pcomlng relat1vely thlcker wlth Increaslng size Orange·olnk
and brown above Wllh lrregular mar~mgs. paler to whlte below
S"ln smooJh Ave~age $Ize 80-140 cm Wldespread and com·
mon 'n 200-700 m around tne Soulh Island N Z catcn abaul
'i00 1 'are'qn ~alCn abau' 30 000 I

Appendix 1.

PALE GHOST SHARK HydroragussD Chlmaera.ratlrsn Famlly
ChlmaeffOae (cnlmaeras) RelatlonshlD to Olher chlmaeras
unknown ., may be a new soecles Verv pale brown aOove Wllh
onlya lew darker vertlCal bars above the lareral Itne. whlle below
OISl1ngUlshed tram the dark ghost shark by Ihls more uniform
co1ourtng. Average slze 60-70 cm excludmg tail filament FaHty
common on CamDbell Pla'eau. 200-600 m. and OCCurs In somltar
depths olf Banks Peninsula and Snares shelf: perhaos restncted
10 Suoantarcllc water No N Z CalCn. probably a moderate
lorelgn trawler by·catcn

SMALl-SCALEO NOTOTHENID NO/Olnema
mlcrole(jlOOra Famlly Notothenlldae NZ and her
Subantarcllc Islands 10 MacQuatle Islano 0 VI-VIII. 25­
29 A 21-24 P 20-21 7B-99 laleral "ne scales. ihe Iwo
hnes conslderably over1ap TalI Iin concave but not ac­
tually forked Head smooth ralher flattened above
8rewn or greenlSt'l above, wHh Sllght "regular motthng.
pate sometlmes yellO'Wlsh belOw $maH scales Average
'>lze 25-35 em Not uncommon oft sauthern NZ In
nearshore roC!<y areas, Out QUII~ Hen laken bv trawlers
No Dresenl commerClal valup The name black COO has
'iometimes been aoohed 10 IMle; SoeCI~'i

RAITAllS Fam,'v Macrourrdae tgrenadlers ratta,ls) Probably
se\leral genera and 10-15 specles [WO or lhree of WhlCh are
common lnadeauatelv known and descnbea SClenttflca11v, anCl
flOt I:>asll, Olsllngu1Shed Irom each Olher Most specles can be

ISllngUlsned tram the related laveltn hsn oy lounder bodles VI­
SIOle scafeS, brownlsh ratner Ihan SIlV r ano black colOurtno. ano
pOlnlPd ,?10uts, some soecles are qreY1sh ano llatte~ Äverage
SllP 15-..)0 cm ale..... SOf'CleS are larger !'Jo N Z calcn, torel9n
c;Hcn un!'nown :1ul COLJlc1 fl :;ronl',ranl hv calctl r.OrT'l)onem

HAKE MerlucCiUS austra/lS Enghs nake ~amlly Mer/ucc1,dae
lhakes) sublamllv Mefluccllnae N Z and southern AuSlraha
Slmllar sDeCIes elsewhere Stlvery-grey aoove. 'NhHe below
smaU scales DISllngUlshed trom ltle COOS by two dorsal and onp.
analllns (anal and 2nd dorsal ,ndented) Average SlZe 50-'30 crr
Occurs ;{round Ihe Saultl tslano ,n 200-800 m Mam Irawhna
~~oö~g ~ff We"lland In wInter N Z ,:atch 1SO I. toretgn catct'

'lajol" lleepwater fl!'\JI spccjps

and r('fern~rl 1,0 in tll1:" silloy.
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Table 1.

Oecurrcncc of prey species in t.he diets of thc major

fish species examined.

Note: In this and subsequent tables the followin~ abhreviations

have lll'cn uscd:

BOK-Hok i (~.facrur()nus novaezelandiae)

snW-Southern blue whiting (Uicromesistius australis)

<L\V-Jave I in f i ah (Lepidorhynchus dent iculatus)

NOT-Small scaled notothenid (Notothenia microlcpidota)

HAT-Ra ttai I (Coelorinchus fase ia t11S)

LIN-Lin~ (Genyptcrus blacodeR)

SSI-Silverside (Argentina elongata)

GSP-Palc ~host shark (Tlydrolagus !!..I!)

IJAK-IIake (Herluceius nustralis)

•
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Amphip'ldll Hyperidea
r8rftth~mi"to fR1Jdichaudii
Vihilin Rtphhlogi
Vibil iR rrn"i1"luR
(yllnp'18 ~ft;~)18niruR

CvrhocariR~
HougilJiA ~?
Phronl~a 8edentaria
~ maero]lft

Amphipoda GR~~llridea: unid.

Deeapoda Katantia
PaR i pho .... .!!.2
PRR i phnp8 h8 ron rd i
Sntopllndalua mngnopulue
C8~pylonntua rRthbunap
S.. rgeRtea nreticu8
PontnphiluM RcutiroRtratua
~8utic8riR marionis
OplopboruR .!!.2

IlrRchyura
SeetOCRreinua h ..nnetti
IAptnmlthrKX rirhnrdenni

Thalaaainidea: unid.

Paeoridae
EupaguruR .!!.2

GahtlJeidae
\lunlda .!.p.

Eupbausiacell
Thv8A&~~88A gr~sarift

~em8toncellll ~eg81opa

Stvlnchelrnn NRximum
Eurh8uaia .allentini
E. 8i .. tlh
E. lueena
:g. longiruatria

hopoda
CirolRna qURdripuetulata
Unid. Sero lid

~Y8id8cea: unid.

Sal pidae
laaie znnllrio
Salrll thnlllpeoni

{;epha!opoda
Iridioteuthie ."orla
KnodRknvl1l Inn~
Galoteuthia .!!.2
Teuthowenill antRrctica
lfiRtinteuthiR etlentica'
Sototodar". IIloaoi
Chlroteuthia~ti
Likntpllthin diod"81R
OnvehotputhiR bonkeii
Moroteuthia log.. ne

O<-tOPUR ",,,nrU11l

lIaerouridae
Lprldorhynchua denticulatue
Cnplnrinchue fRaeistus
Coplorinchu~~

Pprcophididae
nPIllPrnenetee monoptprrgius

Mye top!l1dae
1,"'"rRnvctodea ",,('toris
Protn8lvrtophu~ normRni
Prntoft','c1.ophnl"l .!.l!.
GvmnoRcopeluB pinbilis
Elpctrona aubRRpprR
~. rnu"ir""t.ra
f. c Rrlnbp1"gi
flintonia ~ftnd~n~

Othl'r fiah
\u8trn)'hvrl~ mllrgln~tue

M8~Tllr~nu~ nnvA~zel~ndia~

~i~rom~~1Mti,,~ ~"Rtrali8

Argl'ntinn ~lnngata

lI:~nepnia .!!.2
l\auanftgo ~
Y8n~nr~pttft miltordi
",,'.rol i«"Utt .u.. ll~ri
Phnti('hthvs argentpu8
Stollli8ll ~ p;rscilia
lIydrnh s.ua II

'Pnlychaetll
Nhe~~hobrachium~

Chaetognfttha
S"gittA II
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HOK SB\\' ,J.\Y LIN ~OT IL\T SSI

(n=378) (n=239) (n=~9) (n=~8) (n=18) (n=10) (n=:25)

Decaporla ~ntant.il\ +++ +++ +++ +++ +++

.\mph i po da +.+ +++ +++ +++

Euphausincea +++

~Iyc toph i dnc +++

Cephalopol1u +++

~[ac rour i duc +++

Percophididae +++

Salpirlnc ++ +++ ++++

Brachyura ++

Thalnssinil1ea +++

Isopoda ++++

Table 2.

l'rincipal prp.~· ~rollps, HS asses!'Icrl h~' the Inrlex of llelat.ive

Il:tportancc.

Symbol uscd . IHI value Commcnts

< 100 Consirler('d unimportnnt

(nccirlentnl inv;cHLion?)

+ 100- /199 Ite~ardcrl ' sec n fH11l ryUH

t+ 'j00-')99 prey'

+++ 1()()O_/19f)~ Itegardeu ' primary1\8

++++ > '5000 pre,r'

(max. ~()O()I))

•



Auckland Campbel] Campbell Pukaki l'T1kaki Bounty
1s. s',r Eust SW Hise Is.

lIOK (}7B) (71 ) (2<)) (Hl) (87) (9:~ ) ( 1()
DpcHpon.n Ku t.antia + + -+++ +++ +++ ++++
ArIplti pOlh\ + ++ +++ +++ ++ ++
fo:T1phausincea + +++ + + + ...
Salpidnc + ++ +++ ++ +
C(~phn I opoda + + + + +
'!yct.ophidae +++ ++++ ++ + +++ +
\!nc rOllI' idae +++

smv (~j~) ( iJ~) ) (tjh) (10") ( I ~)
PI? ca pod a Katnnt.ia +++ ++ ++++
.\nph i poda +++ ++++ +++ +
1~T1phallsiAcea + + +++ ++++
Sll 1Picl1) e + +
Ct~phn 1opnda +
\fyctnphidac +++ + +
rlthcr (id) fish ++

(:.\V' ( ~! ~l ) ( 5) (6) (2) ( ! (I)
llt~ca pn(!a Kntantia +++ +++ +++
j\l;lph i podn ++++ +++
Euphnllsiacea + +
~1.vH i da c ea +++ +
IR oIHHla +++
Ccphalopoda +++ + +++
Cha c t(l ~nft t.ha + + ++
'.lye to ph idae +

\l'I)T ( 1R) (16) ( 1 ) ( 1 )
,\lUph i poda ++++
BraehYlIra +
Salpidnc .. '+++

Pc rcoph irl illae +++

LIK (~H) ( 1 ) (~~ ) ( ~) ) ( 'I) ( 1 (l ) (2)
Deeu po da Nntantin +++ ++++ +++
IHoporla +++
nrnchYllra +
'I<lcrollridae ++++ +++
J'ercophididae
llther (in) fish ++ +

TUT ( 1() ) (H) (2)
l>ecnpoda Nat.antia +++
Tsopona ++++
Thalnssinidea +++

S~iI (~J) (2) (::!) (12 ) (9)
Salpidaf! ++++ ++++
Po 1yc hCH' t.u +++

Tahl!' ).

H(!]at.i,-c importunen of prf"Y I!roup!4/predai.or/nren.

(~YMhol values AS per Tahle ~ - numhcr:" in hraC'kels il\l1icat,€' nurnhE'r of sHl:1plel:'l)



lIOK STIl\" ,L\\' xor Il\T LI!': SSI

1/01{

~
SBW 59.3

I~
,lA\' 5).2 62.1)

I~
\OT 29.} 'I '1 •1 1C.3~ -
IL\T 17.6 Ij.7 13.7 1.j .~
LI': }B.O 37.1 29.5 0.9 15.9 :~
S~ T. 7.7 q Cl 1 • '. 11. ~ ;.0 0 ~...~ .-

•
T 11 b 1C '1.

Perccntllge :dmilllri ty valucs hetwPf'n thc fi!'1h spccies.

(hascd on thc Index of relAtive importance)



..
AuckinnIl Camphe11 Gampbell J'uknki Pukaki 130unty

Is. SW East SW ltise Is.

1'Ilrathplilisto IIOK++ 1I0J\+++ 11 01\+++
IUlIlll ich a ml i i SIlW++

i
Vibi.lia
s t<~ hhing i snw++ SBW+++

JAV++++ JAV+++

~PUR

mag f! 11 a nie UH SBW+++

Cyphoea ri R

annln'x snw++,

Pludphal!a ~ IIOK++ nOK+++ IIOK+++ HOK+++
SBW++ SI1i\'++++

J.\V++ JAV++

Notopandalll8 1I0I~++ HOK++
Tl1agnoculus

,TAV+++

Campy] onotmJ
rathhunae

,JAV+++

Ellphallsia slIP
SBW+++

Thysanoe8sa
grp.l~aria snw++++

Iasis IIOK+++
zonnrin

Elcctrona IIOK+++
!'luhasncra snw++

I

Lnr.lnnnvc todes IIOK+++.
hectoris

•

Tahlc 1).

Itplative importance of individual prcy spccics i.n the fcedin~ of hoki,

sOlltht't'n 1I]l1c whit,ing lind ,javelin fislt, ItS hroken clown Ly aren..


