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SCATL-OP INITESTIGATION.

,^r*A¡r Ëty 1oqq_6o

INTROIX]CTIOII:

D¡e to the acttvltles of prlvate ftshenmen and dredgers the preeence

of sca1lops ln certain .Ner'¡ Zealand lnehore watere hae bpen notedi but

llttle ts lrnown of thelr genera.l blologyr dlstrlbútton, abundanco otco

Drrlng the s.ummer of L959-196O a short survey v¡ae madte under the dlrectlon
of the Marlne IÞpartment to lnveeïlgate these and other aepects.of ecallops
and scallop beds ln a pre-eelected erea uhere scallope were known to erlet.
The above-lnentionecl survey r;as carried out tn éouthertr Taelnau'Eay on the

corurnerclaL vesr:el üChrlstlnerr !ûN..!B cr,led by Mr. Jacli'Cottcn of l{eleon to
t¿hom the f irst corìt'¡ler.cia} scallop f ishing llcence r'i'as grauted. Utl to
thte juncture the tuking of scallops $as conflned to prlvate cltlzeus on

whoin a llmlt bag of tÌ¡ree dozen per clay uae tmposed. 9oallops are found

ln many of New Zealand rs tnehore waters; lasman Bay and the tldal flats
and channele of'Manakau Hanbour belng the moet notable of theeer She

commerclal exploltatlon of scaLlops hae been attempted wlth varylng. degreee

of succes¿r lr, certirtn countrles iict:-:l;J-y the Bnltlsh IsIee, I{ontl¡ Amertoa

and T:-1..r:-:'¡.lirì ,¡Ut'tìre ü(:opc ;luci vllue:.,f th,-se euter'lrrlsee 1s not gfeat tlhen

compa¡eiì rill¡r ogrei'aspecto of tbe flehtng ln<Justriee of tlreee resi¡eatlvc
countntee'l

ENT[4N!{ENr:

Tt¡e dredglng openatlone carrted out drrlng thls eurvey.were conftned

aLmost entlrely to ilre southenn end of Tasman Bay¡ the northern boundary

belng taken as a llne between AdeLe leland on the weetern st'ôe and Peplne

Ieland on the eastern etde. The eaetern and Eouthern ghores boundlng tt¡ls
area conslst of extenstve tlrtal mudflate (confined on the eaetern slde by

the Bcr-rlrler Bank) and tÌ¡e $eetenn .shores of lurge eedfuuentary congÍomerate

boulrlcrs r,;tth beuches of coarse gralned sand. Roughly lOO Bquare rnllea of
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vater lle wtthln theee bct¡¡darieg. For the rnaln part the substratuu¡
appears to be composed of s1lty mudn but in Êgme area6, especlally on

tbe çeetern slde, a thlck covertrig of dead shell preqominates and one

tsoLated area of the Mapua Bluffs conststs of smaLL rountled boulderg.

The bottoír¡ appe¿irB to be rernerkably untform wtth 1ltt1e i1.rrr.¡.rt1ve
/co¡;o¿;r.aph;¡, and slopes dovr¡ to apprcxlrirately 2O f stlrorne at the nortlrern
e:rtit:',ltt¡r of the arca lnvestlgated. Tida1 rvaters carry large anountg

of sedinent out lntc the bay fron tbe surrounding mudflat and a rutn of
ietritus ccntli:rraIl¡' dflfts to the bottom, The vreters ar,e genr:r,a1J-y

r)_ÐrìÇg€ due tc the 1ar6¡e amount of suspended ,laterf aI. Taumnt-¡ Buy is
¿iu cxlire;:lely l,i:,:lte'reiJ boCy of t'iater and t:'ater ritovetnents dire tu curr,ents
lu veny eligl:t. Drift tests have ocnftr.ned tlre presence of a l.--Z knot
gout¡er1,','cur,rent tn the central re¡Itotr of tlre l,iay but thls lrlobalr}y ores

Its existence to a prevaillng nortr-;erly t:lnd ln the summer ,lcnths and lts
sub-surfsce effects uiorrld r¡ot have a tnarkecl bearlng on the bottom toi¡o-

' ¡¡ru¡rlry or botto;n f¿runa. Bvl.dence of tlris Lack of rrater move:nents und

cutrepte 1g uffordecl by tlre pauctty of a1ga} grot';th esp(:clul}y on the
rlestern eide of the.bay. Tldal r't¡¡e and fall ls ln the vtctnity of 12

r.eetr:iìoclerete ttdaL currents belng present itl certat¡r 1ocal1t1eg.

Three rtver.6 draln lnto Tasman' Bayr the. llrsltnea, the Rlt:'al'.ur onCl 'bhe

l;lotucka. Hor,,'ever these are not Lilrg€ or elllft flor:tng atrrl as tliei'clr'illti
tnto tÌre Lruy via exteuslve rnudflute tbey ticuld not exerclse uny prcï'cttn,-ì

rcductlcn ln salinttY.

F1¡.ures obtslned by coustaL vessele and recorded by tlre Oceanc¡;r:l-;Itic

Instttute lndtcute that no great iemperatune fluctuatlcns occur durrng the
year, Sunmer ¡rod rtnter tenperatureg nz'e ln the vlcinlty of:680 f'. anc'i ,ltt
F. reBPccttvelY.

G$,lriìì.\t .I¿I9+qGJ- 0!' rllE SOALLOP:

The oca1lops takeu ln lasrnan Pay ¿\ppean to agree t'rlti¡ Reevers

Jeecrli:tlon of the nortlrern l{en ZeaJ.snd f orn¡ Eeqtqg ncva,ezelatlFltaç

nclv¿¡ezc:lrru<1lae. (See i¡Ielntnß ¡ 1. R. S,li. Z. , VoJ.. 79 !<-',JL-JZ),

-æ D¡e to ttre depth of v,ater ancl the â,noüût of suropelrded;ìlr:'úcl'ial. 1t coll-
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tained. it wag for¡ncl inpossible to obse¡T¡e the scallops from tbe su¡face
even at the lowest tides so for the pur¡rosee of d.irect obeervation a

ehort cliving progranme wes carried. out. All soallops seen occupied'

saucer shaped. d.epressioae in the substrate with the flat valve flush with
the su¡face. In most caaes a fine layer of sed,inent covered. tbis valve
which was slightty agape with the nantle tentacles extend.ed.. On the
approach of the d.iver the scallops abruptly closed. their sheIls. A

definite escape reaction was showr by one scallop wb.en it wa.s picked from

the bottom and. loosely held in the hand,. Vigorous snapping of the valve
occurred. and. the scallop swam for a d.istance of approxinately six feet
rieatral ed.ge foremost and. then slid. to the bottom in a zíg-zag fashion.
It is quite possible that scallops exhibit such an escape reaction prior
to the readily perceivable approach of the d.red.ge.

Due to the somewhat restricted. working cond.itions only a brief ex-

amination of the gut contents was possible. Seven species of diatoms
and. some phytonastigina were d.iscovered mixed. with a considerable smou¡'t

of detritus. Ífrue assessment of mortality due to pred.ation waa d.ifficult.
Certain shells were for¡nd with neatly drilled holes inclicating the preB-

en'ceofboringgasteropods.ÍIhreegasteropod.swereCornrngal"for¡nd.inthe
d.red.ge, the spiny Mr¡rex Poirieria zelanilica, {þ!!@ arabica, and'

@sP.ÍIheseareknowntobeofcarnivoroushabitsand'may
weII play a part in scallop predation. Star fish were also conmon over

thebed.s,Iargespecimensof@sp.beingdred'ged'overthe
d.ensest aggregations. lhese probably constitute the greatest pred'atory

menace to scallops.

In Bome areas excessive mortality was noted.. llhis was either con-

fined. to certain age classes or was quÍte indiscriminate, shells of all
sizes and. in various stages of d.ecomposition being for¡nd.. Bed.s of d'ead

shell yrere frequently encountered. on the western sid.e of the bay.

þizooites mainly hydroid.s and. polyzon were common on the flat ex-

posed. valves and. in many areas the shells l^rere riddled with boring poly-
cbaetee, probably Polydora sp. Differences in shell colour in scallops
from d.ifferent d.epths and. localities was noted. Sca}lops taken from the

shallow ehelly bottoms in tbe Àstralabe vicinity were d'ull olive Sreen

and. contracted with the paler forms taken at greater d.epths over nud'd'y
bottoms.
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sPåTr4p Prs,lBIEUgtgN
After a pnollmi4ary survey lt $,as for¡nd that soallops had a falrlyrandon distrfbutlon over the greatep pant of the eouthenn end of the baywlth area6 0f greater on lesser donolty. Tbe faatore çontrolLlng thlsdl'strllrutlon were <llf,ffcul-t to aesegE, cçrtafn areas subJeot to modenatetlda] crr:rrents lÏerÊ lnvestlgated but no evldeneg was obtalned to lndlcatethirt thcse are8s supported a greater popuLatlon than less agltated waters.In 'n--'ny cases the coftvc=rsê applied and ehalJ,ow lnçhore populatlons on the

western side such aÊ Tong;a and ¿lstroLabe reveared extensfve beds of deadshell v¡lttr only smarr or moderate populations of J.lvfng scallops. Hovvever
'the i:osslblllty that these areas onae supported large and flourishlng
po¡:uJ'atlons which due to thelr very numbers, o'led of starvatlon and
overcrolTding, should not be disearded. wltrr the exception cf ronrent
Bay and the Astrolabe roads scall.ops Trefe uncommon above the flve fail:om llne
but* below this, cepth did not appear4 to be a crftical factor. scallope
were found randomly scattened doln¡n to trventy fathoms, ilre greatest depth
dredged durfng this survey.

The most obvious factor governÍng s cal]op distribution appeared to bethe type of substrate and the faunal. assoclatfon it carried.
lypes of substnate encourntered (see fis, 2)

(") SmalL Bouders
(U) Coarse broken shel-1.
(c) Ffne sflty mud overlaln by a llght fayer of detnitus

Theso
of two to

occur ln a smal] area in front of the Mapua Bluffs at a o-epth
foUr fathcrns. Scal.lOps absent ffom thls zone.

Þrokpn lÈheLl

. Ùlalnly Ùigor,LcJlqugr gJr¡cerrenlq and Pecten shel1. Encountered in falnly
ehallolv water on the uestern side of the bay, scal]op populations very
sBarse with the exception of Aetrolabe. ScalLops encountered in this
area tTer"e a brovnish o1lve green and usually lnfested uith epizooites.
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Fine SiltY t{ud

Fo¡nd. over the greater portion of the bay. Supports several

ctistinctive far¡nal associations-

(i) The brittle star Amphíura 89.æa was for¡¿ù to be doninant in sns'lI

isolated. areas. May compete with 3g!g, for space and food' materiaÌ.
Scallops very scarce in thesè areas.

(ii) îhe heart urchin Echinocard.ir¡m forms dense conmunitíes over the

greater portion of this t¡>e of substrate. Associated with theee are

certain nolluscs which also form distinctive conmr¡nitie8.

(a) Atrina the
Scallops scarce or

horse mussel (often associated, with Terebretella);
absent. MainlY in shallow water.

(b) Pecten an¿ Mytilus. Abundent over the greater part of this
substrate the proportion of one species to the other varying in dífferent
areas. In some areaa (see fig. 2) only the large green mussel Mytilus

was forrnd., in great abund.ance. As this survey was camied' out with a
strong commercial bias only areas which were thought to support reasoD-

abÌe poputations of scallops lúere examined. but enougb material was

obtained, to give a reasonable overall picture of the bay'

ABI]NDANCE

Calculations involving the width of the dred.ge, d,r.rration of the towt

an¿ the speed. of the boat revealed that an average catcb with the equip-

ment used. represented. tbe capture of one scallop every seventeen square

yard.s and. even the best hauls realised' only one scallop per eight square

yard.s. Brief underwater observation has sh.ovflr that scallops are more

abr.md.ant than this and. one must conclude that d.red.ging reveals only a
fraction of the true stocks. Trvo reasons are ad.vanced' to accor:at for
this
(a) The d.red.ge was leapfrogging and only on the bottom for a linited
tine during the haul.

(b) The scallops perceived the approach of the dredge and' took evasive

action. This r,ras record.ed by Olsen in his work on the [asmaninn scallop.
IIe noted. that catches over recognised. scallop beds increased after the

first few bauls and d.iscovered that scallops that escaped' from the first
hauls rrúere caught when muscle fatigue prevented. them from taking further
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eva.sive action. l,Iithout any nethod' to fix accurately a position' Ít

was found. very difficult to d.redge consistently in one area so olsen's

results could not be checked'. However, no d'rop in catch numbers was

noteilwhencontinualtydred'gin8inthesamegenera}8,f€â.
During this survey ít was d.iscovered that there may be afi unnatural

factor to be consid.ered. in thè ôistribution and. abundance of mussers and.

scallops.Tasma¡rBayissubjecteiltointensivetrawlingoperationsand'
thousand.s of mussels and scallops are picked' up in trawl nets and' carried

up to six niles before being d'unped' back in the sea' Accord'j-ng to local

fishermen many areas that were originally d'evoid' of scallops have been

'unwittingly stocked' in this ttrârülêr'

SPAT,TNING

vJhen the first scallops were exanined' at the conmencement of this

survey on the 2l Novenber it was found tbat the najority of gonad's were

in poor cond.ition¡ (criteria of condition based' on colour, d'emarcation

of ovary and' testis, degree to which the intestine was visible, actual

physical cond.ition flabby, nngular¡ ror¡nd'ed', etc')' [his spent cond'ition

ind.icated tbat spawning activity of some kincl had. recentry taken prace-

During the s¡rvey which' Iasted from tb'e 25 November ¡ntÍl- f'he 27 January

agraôualimprovementwasnotedínthecond'itionofthegonad'sand'bylate
January the najority had. inproved in texture and colour although they

were still slightly flabby and' angular. Tt appeared' that there was a

eingle spawning period ouring the months of August and' septenber but sub-

sequent observations report that in the nonth of March the scallops again

tost cond.ition and. the gonail became almost completely enpty of se:anal

prod.ucts. This was apparent in all scallops aeen d'uring this tíme' It

therefore appears that the spawning season is a greatly extend'ed one or

that there is a subsid.iary spawning period. in Âugust - september foll0wed'

by a najor one in March'

The following abnormal conditions were noted in the gonads examj'ned'

(1 ) Tbe gonad. had a mottled brown transluscent appearance with a waterSr

texture., Abd'uctor muscle wae very flabby' Microscopic examination

revealed. small scatterecl r¡nderdeveloped ova and' spermatic tubules and' much

fluidinthegonaditself.Jud.ged'r¡nfitformarketing.
(2) Gonad. unifornly coloured a pale pink or wbite' These were probably

abnormally late spawning ind.ividuals' Judged u¡rfit for marketing'

Fisheries technical report no. 2 (1960)
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These condltlone were not encountered tn any numben sufflclent to
cause eommerclal loeg. Occaslonal speclmens TÍere encounteredl wlth no

demarcatlon between the ovary and testis the tlssue of which occurred ln
seattered isÌets glving the gonail a speckled appearance. Theee were

marketed with the buLk of the non¡al sca11ops. Dl¡e to the llmited tir¡e
and the genenally poor condltfon of the muscl-e and gonad tt rn¡as not posolble
to devise a reliable condition factor.

GONAD DE\ßLOPùIENT TN JIJVENILES:

A serles of Juventle scallops frorn the Peplne Islanò' areâ were ex-
amined. Thr-' srnaLlest scallop showlng evldence of gonad development r.;ag

29.5 utLn. ln length and gave Boì'ne evidence of colouratlor¡ and cr'enrarcatlon
of tlre gonad. In 37 mm. samples the gonad ehowed greaten devel-opment
and the male and fernale regions Ìvere clearly deflned. !1 mnr. samples
shoued clear evldence of havlng recently sparvned and ln some eases were
sti11 ln a gravld condltfon. Scallope between hI and !J mm. eeemed to
constitute an age eLass and this r{as tentattvely placed at two years. It
seems probable that scal-Lops commence to spaun ln thelr second J,ear.
F.rom observations made on the spawnlng pcrlod lt appears pnobable that the
scallops luould be, ln optfunum condltion durlng the months of Apnll, ùiay,
June and July.

REPLACEMENT STOCK:

The presence of lmmature or juvenlle scallops nas noted ln vartous
parts of tlre bay (see flg.5). The majortty of tlrese appeared to fa1l lnto
thnee size classee 37t ltl-!2, and h7 mm. ln length. Smaller specf.mens of
17, 29 ar:d J2 mme. rvere also encountered. The dnedge, tlrough not designed
to rctain scal.lopo of thls slze gave good lndlcatlon of thelr precrence

or absence ln the areaÊ dredged. In almost every shot clogglng of the
<lredge bag mesh occu¡retl and ln thls way much sma1l materlal such as beart
urchlns, smaLl oysters and juvenile scallops was retained so a fairly
aceurate plctune of thelr distnlbutlon 1f not their abundance tvas ol¡tained.
Some areas shov¡ed a complete pauclty of young s tages and therefone have
no replacernent stocks. Hovever lf scall-ops are removed from a situatlon
by dredging 1t is quite posslble that the nunginal populatlons worrld
gradually repopulate the area ln an attempt to achteve an optlmum dlstrl-
butlon pattern.
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DISTRIBUTION OF BEDS OF
JUVENILE SCALLOPS
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An attemPt
of the rtngs 'on
faotors (whlch

-1,1-

GROTJIITH RATE

was made to detenmtne the rate of gnotrth by the 'studly

the flat valve of the EheLl. Unfortr¡nstely oertaln
w111 be deaLt wlth) greatly complleated thlE etudy.

Natune of the growth rlnge: Exarntnatlon of the flat va.lve nevealed

nunefoue rtngs exhlblttng vanl'¡ue degrees of prontr€trc€o Mreu an

attempt uras mude to plot these 1t þccuine a¡tparent fror¡¡ the shape of
the resultant glaph that many suIþmumera:gr Ftnge were present and had

beep lncluded ln'the graph. Ivllcroecoplc examlnatton of the nlirge dld

reveal tire preeence of crouded stnlae tn some (fnatoatlve, of tnue

annual growtb rlngs) but no n'orthrvhtle degree of correlatton of theEc

rtngs 'ryag found ln.separate shelle. No deflnlte 'UrreoT¡l can be ad-

vanoed to aocount for the pneeence of these Btperrnmemry::'lnge r:lthough

dtteturbance by tnawl nete may oause thc letractlon of the nrantle to a

degroe sufflclent to cauee the formatlon of a gnowth dlgtui'l'anoe !lD8o

In mauy cases rlng neadlng wås prevented by the gctton of borlng polyohactc

wornc whtoh dt¡jllgured lango portlons of the fIÉit valve of the sheIl.

The t'rud annual penlodicity of these gnowth rlnge le anotlren

feature of tbld uorlr that merlts future tnvebtigatlon. Plottlng of

oertaln rln$e (wï¡1ch were pleeent wlth a falr degree of correlatlon tn

nost ehellg diunrlned) ploduced a curve elmllar to the chot'acl:erlstlc Iiïouth
cur,ve corr¡nton to the maJorlty of lamelLlbranche. An crBproxliaato oheck

was m¿rde using the gnowth zones 6een ln the ground down eectl<¡ns of the

fLat valveö.' No gf ea'; i¡ocurLìcy 1s clalmecl for these and folLowing flgulce
5ut tl:ey are ir.ìequate for the purpose fon whlch they l'/ere colnplled;

that 1s.Lo glve an approxlmate fdea aB to tlre lerrgtlr of tlme'baken by

soal.lops to reaeb commerctally acceptabLe eLze. From tlre graph (rtg. !)
It may be aeen tbat the scal].ops reaclr a marketalrle eLze (Oo n¡n) 1ír {¡helr

for¡rth year and after that growth contlnues olot'r1y and a length of 100 mm

ls r,eached ln the elghth year. Thus tt can be Been that there le d,

great dtfference |n grovrth rate of Juvenll-e and rnature speclnens.

Dlfferenceg in grol.,rtlr rate probabLy occur ln Bpeclmeno from dlfferent
localltlee but r.eadlnge !,iere not accunate enough fon thls to bo checked.
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LEI{GTH FRüQUIINCY & SIZE COI!ÍPoSITION 0F TIT¡I SCALLoP

POPUI,ATION

Length measurements were made only on the flat valvee; these were

made from the umbo to the ventral margln uslng a graduated mlLllmetre

scale. Samples for rneasurlng; were taken from as wlde an area ae posslble
(see f1g. 5). 0n1y scallops of commerclal slze are tncluded ln the
follow1ng graphs (ffgs. () - 10), but some ldea ean be galned from these

aB to the state of commerclal-Iy exploltable stocks. AÊ can be seen the

Len¡1th fnequeneles of samples from dlfferent areas dlffer lndicatlng that
gnowtÌ'r l':rtes Ín these areas may differ. Hor','ever the results âÍ9 coÌl-
slstept enoug;h to al-1ov,, an appnoximate.'"ept Í,ilate of the ages to be made.

Analysls of tlre Astrolal¡e Roaristead populatlon reveals the preBence

of a small slze g;rouplng falllng ma1n1y between 80-89 nrms 1n'length (Sfrot

h 3o/f|59)(fie. 6. ). îhese are appar.ently fourth and fifth year scallops
and comprise approxlmatel-V 9O/o of the populatton¡ no juvenlles or

specimens over 92 mm belng recorded. ScalLops from thls locallty ane

a llglit o1lve br"own and strongen ehelled than those from deepen water.
As can be seeu frorn the map (ffg, 2) ln the eanller part of thls repont
the substrate of thls 1oca1lty conslste aLntost entlrely of lllaorlculpus
and Pecten streLl overJ.ytng c oarse sand. Thls area f s ôub Jected to tn-
tenslve dr.edgtng by prtvate ecallopers. Samples measured fron shote lt

anct 5 Ign/6O (ftge, 6 and 9) show that altlrough these beds conslet
rnaln1.y of flfth and slxth l¡ear scallops BE-911 mme 1n length there are

aleo tl'ro larger slze groups present 96-97 mm and 102-10f ¡nm v¡hlch unt1I
lnore ei{act 1nf ormatlon comes to llght are taken as belng representative
of seventh and etght year scallops. As tn the nearby AstroLabe Road-

etead no juvenil-es trlere recorded from these haule. One of the moet

conslstently vrofked becls durlng thls proJect 11es approximately one rnlle
off ttre Glen (see f1g. 1). Sarnples taken froin these beds on the t6/tZ/Eg
(f ig. 6) and on ure 6-7/f/6o (ttg. B) ïvere measured and the naiortty
cf scallops lvere found to fa11 lnto tvo slze classes 92-93 mnls and 97'98 mms.

These vrere tentatively c1ass1:0ied as slxth and seventh year sca11opo.
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SAMPLES TAKEN FOR MEASUREMENT
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Three larger sizes r¡ere reaclily recogniseCr 100-101 rnínsr 101-101t:nrns,

and 107-108 ilrns. Age cletermlnatlon urlth tlie,larger s ize classes ls
diffÍcu]t and prone to cumulatlve error but for the purposes of thls r'¡ork

these may be consÍdered as being represent:rtive of eigth, ninth, and tenth
year scallops. Two s¡naLler size groups were also evicent 83-B\ mms, and

87-89 flins. Juveniles were also numerous ranging from 17 to l1B mms.

This situation with scallops ranging from B0 to 11J mms r/as encountered over
the greater part of the beds dredgecl ulth the relative proportions of the
sizes differing from locality to locallty. Beds in the centre of the bay'
sampJ.ed on the \/t/6o (rig. 7) and the 26-27/I/60 (fiss, 9 and 10) produceit
a good proportion of large scallops ranging from l-00 to llf mìns, some of
the best catches being made 1n thÍs Br€âr

Certaln size classes rlrere f ound to be al-nrost non-existent. Veny

few scallops betrveen 50 and 7O mms 1Ì,ere found althougtr certain areas
contained a hlglr percentage of dead shell of this sÍze.

From the dredging carried out during this surve;'' it appears that the

seallop populatlon of southern Tasman Bay conaÍsts of fifth to eLeventh
year scallops r¡¡ltlr juvenlles of one or tuo years oecurr"ing in beds over
the greater part of a soft substratum and an almost eom¡:lete pauclty of
thÍrd and fourth year specimens.

DESCRTPTIoI{ 0F THII DRIIDGE AND TESIN-IgUE 0n-,.Ðts8-pqlNq

All scallops taken during this lnvestlgation except for a very srnall
propor"tion taken by hand while diving ïrere captured by the dredge mentloned
on the previous page" Some etcperirnental modificr. tions vvere tnacle on the
bag but the form seen in the diagrams (figs. 11 and J.2) 1;âs aclhered to for
the greater part of the programme. The dredge uvas modelled on a Japanese
comrnercial design and whl1e betng adequate for the purpcses of thls survey
the ¡¡louth and retalnlng bag were too small fon really r,rortirlhil-e catches
to be ffiâd9. In the early stage many probLerns involving the treighting and

stab1llty arose but Ín tlre rnain t'lres€ were sattsfactoril;' solved. The

framervork conslsted of 1*-i inch steel and the sl-erls o:1.' 3-!4 "L-Ltch steel.
The retaining bag consisted of cyclone wire vuÍth a ,:Ji:,tjcnûf ,,-,,i, .lize of Jtr
inches. A bridle of + inch liilk chaj.n \Tas ttsed to attr:ch 'hire iì::er1¡;e to
the tor,ving cabl-e. Îl.le angle of the blade in reLatiou to ihe bottoirr could
be altered by ad justing the ropes attached to the Lìpper unterior conlers
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of the dredge. It was found necessary to' lncrease the wetght by the
addltlon of 2-! lbs. of lron. The teeth of the blacle were appnoxlrnately

Z+ fnches long and spaced * tnches.apart. Theln väIue as a
selectlon agent 1s uncertain.

the boat useil throughout the survey waa the NN.l8, a'

thlrty-two footer with a beam of ntne foot, powered by a Gardner. diesel,

of approxlmately 100 h.p. The general layout of the boat can be seen

fnom the dlagram (flg. 13). An eanllen layout conslsted of a tnuck

cltfferential 1n place of the wlneh. A half lnch manilla rope uas used

and Lrs the truck differentlal, un1lke the r';inch, had no provlsion for
storing the rope or cable lt had to be colled on tlre deck and obstructed
Irork especlally [f a sea was running. In the laten layout as flgured,
a wlnch wlth a drum holdlng 56 fatnoms of wlre cable rvas fltted. The r'r¡lnch

!ïas polvened by a belt froo the engine. The set-up demanded two men for
efflcient worlring but could be handled by one experienced operaton 1n a

moderate s€â.

Technique of dredglng: Several factors must be consldered to obtalr¡
optimum results. The two most lrnportant are the depth of rvater riorked

and the s peed of the boat. The lengtlr of cable played out slrould be at

least three tlmes the depth of the n,ater. Any lcss vrllI cause the drecìge

to move along the bottom ln a serles of shaLlolv leaps. The steel cable

had tite advantage over the manll1a rope 1n that lt al-Joled greater lengths
to be used and aleo weighed the dredge down and kept lt on the þottóiu.

The optimum tou,lng speed tira6 found to be three knots or lower ln deep r,ilter
or lf a sea was runnlng. At higher speeds tìre dredge tended to leap-frog
on meeting obstnuctlons or unduLations on the sea floor. Another ln-
fluencing factor is the type of substrate encountered. Ùluch of the floor'
of southern Tasrnan Bay 1s over,l-aln by sllty mud lnto whiclr the dnedS,e must

have sunken to a deptLr of 2-3 lnches to plck up the lange ntrnbers of heart-
urcbins. In thls respect the li;lde sleds are an advantage in that they

prevent the dredge from slnking too <ieep in the e11t. The sLze selectlon
agent of the dredge is uncertain. Due to the fact that the dredge blade

dlgs the surface of the substrate lt appeare that the cìredge scoops up

most objects in its parth and selectlon 1s left al¡nost entlrely to the mesh

whlch is not very efflclent as it rapldly clogs üP.
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For a shcrt pcniod the dredge rqas fÍtted u;itlr tlre cod-end of a

standard trawl in the plece of the wlre retaining bag. This increased
lts capacity but the dredge had to be hauled hl$h lnto the air to allow
the cod-end to be untiecl. This \¡ras impractleal anri even rlangerous if
any sea was running. The main'cbjectlon uras hovever that the cod-end
frayed rapldly and rvas good for only tlvo days of normal useg€r The smal,l
slze of the dredge used enabled much of its hnndling to be cannled out
Lnanually. A block and tackle lvas used to l1ft the dredge aboard but ln
later stages when larger catches lvere belng r;rade this uÌas connected to
the vr¡inch and ltauled aboard under engine poïv€rr The empty c'lredge pre-
sented no problem and coul-:l 'easÍ1y be lifted over the slde manually.
On hoitting the dredge aboard after a tol the catclr was tipped cut onto
the deck for sortlng and the dredge ûas lmmediately llftecl overboard for
another haul. The duratlon of eaclr haul uas usually J0 minutes and this
allolved ampJ-e tlme to open and sort the catch. In pnacttce eight or
nine hauls ï'.iere made during slx hours of dredglng. Sortlng of the scallops
ïvas carried out by hand and the unvranted rnaterial tTas surept lnto the s€8.
A platfor.rn at the stern v¿ould f aellitate easlen sonting aE¡ the unwanteil
nlaterial could be inore easily di sposed of.

OPENING AND PR:ìPARATIOI,I OF SCALLOPS:

With the numbers caught itl¡as found possible to open all the scallops
on board but rvith an improvement of gear and a correspondlngly greater
catch it may become necessary to open ashore. Unllke most cornmerelalJ-y
explolted shellfish¡ s:eal1ops alre prcne tc cìeslc eation on aecount of the
large e:<ìi:,rlant ailerture cn e ach c,ide of the umbo that prevent cornplete

cLosure of tire vaf.¡es. this gr'e atly affects tlre storage and marketing of
scallops wllich may cl1e within thr.ee hcurs of capture. In prectlce the
scallops v/ere placed 1n a rnrocde¡r case and washed to remove extennal r;rud.

They ïrere then opened as shorvn in the series of diagrarns (f igs. l¿.t and 15).
The majority were found to be fuIl of rnud due tc the snapplng of the valves
whl1e in the dredge. The abductor tnuscle and gonad u/ere retalned for
marketing lvhile the gl1ls mantle and shel1 lvere r.turnped back cnto the bed

belng vrorked. The meatsr âs the nrarketabl-e portlons :ìre ter:rled, lyere
tlroroughly lashed in a wire b¿isket and stored tn tins during the r.eturn
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OPEI{ING OF SCATLOPg
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voyage. On one occasion scallops caught the previous d.ay were stored
overnight in crushed. ice and. for¡nd. to be quite acceptable the next day.

The rate of opening varied with the size and cond.itio¡r of the scallops
but it was found. that two workers could d.ispose of 1rO in'15 ninutes.
Scall-ops u¡ere sold. by measu¡e of weight , 25 average sized specimens making

a pound..

In tb,e early stages of this survey catches over the same area

tended. to vary due to the problems arising in connection with the Sear
which need.ed. nod.ification, but when this was d,one the catches over the
same area became reasonably consistent. D¡e to Mr Cottonrs excel-lent
knowled.ge of local land.marks positions could. be recorded with a fair
d.egree of accuracy except on d.ays of mist and. low cl-oud..

DISCUSS]ON

From the results of the survey it can be seen that scallops are wid-e-

spread over the greater part of the bay with large beds of juveniles
present. In the beds that have been roughly d.elineated. (see append.ix)

scallops were foupd to be of good. size 91-1'lO mms and. in mod.erately large
n¡mbers, i.e. approxinately 2OO scallops per half hour haul in the better
areas.

The evid.ence of further spawning activity during March, which came to
Iight after this survey vras conpleted. nay provid.e some cl-ue as to the
presence of the supernumerary rings on the shells as there j-s usualJ-y some

correlation between spawning activity and- the d.eposi-tion of shell rings -

The gear used. functioned. excellently for the greater part of the
survey and. at the termination a larger d.redge was constructed which should

greatly increase the catch. Due to the nature of the area and also the
port facilities scalJ-op dred.ging would probably be more read.iì-y carried
out by small boats, i.e. ,O-4, feet i-n length.

'Ihe practice of throwing the unwanted. parts of the scallops back into
the bed.s is questionable. At the present time this would. have litt1e
effect as the organic matter would. quickly be removed by the normal popu-
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lation of isopocìs, gasteropods, and eclrinoder,ns in the årea. Holvever

if this,oractice Trlas continued on a tryider scale it eould have an adverse
effec t.
(r) The or,ganic lilatter could possibly cause grottnd pollution, €.g. products
of Cecoil:posÍtlrn miglrt affect the filter feeding rnol-l-uscs as there 1s

11tt]e current to relitove it.
(U) Any large concentrations of orgErnic matter inay attract isopods, and

gasteropods from other'area:r. Such a shift in tl:e rlopulation and con-

centrati on of pre dators could have a deleterious eff e ct on the aniinals ln the
area.
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An attempt has been made to analyse each dredge shot durtng

the survey. From this son¡e idea can be gained as to the abundance

cf scallops in various parts of Tasman Bay and tL¡e relatlonshlp of
grese sóa11opo to the various types of substrate encoun'ter'ed and

to the faunal assoclutions these substrates harbour. Included ln
the ccr.mt are the nunbers of mussels and cystens .taken in each dnedge

hau1. Juvenlle scallops ¿ìre also lncluded to glve sor¡le ldea of the
distribution of replacen¡ent stock. (¡'or the ,ourposes of thls survey

tircse scalloPs r-lnder l¡B mms.

years are termecl iuveniles).

Ternls used in aPPendix.

Shot No. refers to the numbers of dredge hauls ülade during that day.
position. Refer io the chart (fig. 16) of tlre ¡rreas dredged durlng

the sürv€¡l.

Duration. Tine frorn the comn'lencement of a shct to the starting of
the winch to haul- in.

Deptli. Glven lil fathoms.
Sçbstrate. S. refers to sandy bottom. Sh. tc broken shell. M. to rrlLld.

Fauna. Refers to the f aunal- assoclatlon of tlie domir:ant specics
founcl .in BD Ðf€El.

Ec. Heart Urchlns (gchfnocFrÇir¡m)
B'r. Brlttle Íitar (Provislcnally identiflecl as $gpÞillg

rose? )

M. Maoni cul-pus (llearIy o1¡rays assgci ated rvith hermlt c nabe )

P. Pecten.
Ho. Horse mus6els. (Atrtna) ¡'"equently assoelated with

braclriopods.
PoI. Unidgltified ¡rolyctraete \iorms. (Ùtud tubes).

Catch. . Refers to ,the nr:nber of rnarketable lcallops i. e. those over

BO murs taken.
Juveniles. Refers tc tlee number cf iuvéàiles 1. e. those scallops un(lcr

ll8 mrns talren. -

l,n cases lvhere catcl-ìes are 1or,; due to malfunctioulng of the gear footnotes
have been entered.
ùlcat yielr't ï,as the amount cf ilarketable flesh (by '.'eight\ ¡rh'L¿rlned from

eaclr claY t s- catch.

in lengtlr and under the age of 2 to 2$
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Recorcl f on Ç re,dFlns on lhe 50 Novemben 1a5o

Sbrot No.

Pos it fon
Dunatl on

Depth
Substrate
Fauna
Catçh
JuventLes
MusseLs

Oystere

1

Kr.1

].,L,l.}-rJ.,25
zt-3

S. Sh.

lvl. P.

60

2

Kl1
11.30-11, lll

,,2*r,
s. sb.
M. F.

106

3

Kl1
1. 05-L. 20

5'8
M.

tsc:
2

l¡

Ktl
5.05-5.2A

3'
s. sh.
M. P.

178

2
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Record for d.red.giag on 1 December 19qq

Shot No.
Position
D¡ration
Depth
Substrate
Fauna
Catch
Juve¡riIes
MusseÌs
Oysters

1*
K1t

6.ro-7.o5
1',1

M.

1

2]
K1'

7.1r-7.70
11

M.

1

,
K4

2.',19-2.r2
I
M. Sh.
Ec.
27

6

4
K4

2.ro-t .1o
8

M.

Ec.

,1
,

:,

5
Kt

1.14-r.v,
B_7

Sh.M.

t

;
t

*Shots 1 and. 2 were camied
was beyond. the linit of the
bottom for nost of the haul.

out in a clepth
rope then used.

of water (11 faths. ) that
Dredge not on the
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Rgcond of dredetng on the a Decemben 1959

Shot No.

Posit lon
Durat i on

Depth
Substrate
Fauna
Catch
Juveni les
illussels
0ysters

Slrot No,
Po sit i on

Drration
Depth
Substrate
F¿luna

Catch
Juvenl les
tiussel s

Oystens

1

KlL
u.58-5. t6

3

s. gh

M. P.

'-,

6

Al'

9 .119-IO.I2
16

M.

. Ee.
l¡B

1

25

r3

2

K5

6r 35-6.57
11

M.

Ec.

7t
1

2

I

3
J

7.55-6.90
t2
M.

Ec. Br.
1,8

6

6

It

o1

8.30-8.51
15

M.

Ec.
2Ll

¿t

th
23

5

A1

9,2O-9. \O
T2

M.

Ec.

5
2
!

2

7

3
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Eecord for dredeing on the 15lÞe.ember1959

Shot No.

P oelt 1 on

Duratlon
Depth
Substrate
f'auna
Catch
Juveniles
IUussels
Oystero.

1*

A2

8.18-8.33
1,6

l[.
Ec.
I
1

2t
A2

B. 47-9. 10

19

M.

Ec.
r5
I

6

¡¡Dredge recently modifled.
cable. Leapfrogged in the
rveighted before shot 5.

3
A2

g .2o-]o.'5
u-l8
M.

Ec.

!o

lu

Rope replaced u¡1th wire
first two shots and vras
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Shot No.

Posftlon
Drrat lon
Depth
Substnate
Fauna
Oatch
Juvenileg
tlusseL s
Oysters

Shot No.

Pos it 1on

I
BI

7.2O-7 . \5
18

M.

Br.
lro

6

A1

2

B2

7.50-8.50
1 B-19

M.

Br.

:,

6

7
A1

-37-

3
B1

8.5O-9.20
r9-20
M. 6hç

Br. Ec.
L7

I
AT

à

D

9' 50-10.00
20

M. gh.

Ec.
l5t

5
A2

l0.l¡5-11' 19

L7

lÍ.
Ec.

37
2

2

L2;5

Durat ion IL.2L.I?.Oq' 1,2 . B-I2. 5Q 1. 0O-1.q5
Depth ]h-tz 12-llr 10-15
Substnate M. M, M.

Fauna Ec. Ec. Ec.
Catch 58 73 110

Juveniles 7 15 25

Ivlussels L5 12 16
Oysters 6 I 9
ÀrÎh€ only time that llving scallops Þetween 50 qnd Z0 llere fowd
in any quantlty.
TlTo s íze groups 2 65-60 mme,

63-67 ûmls¡
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Shot No.

Positton
Duratlon
Depth
Substnate
Fauna

Catch
JuveriLLes
MusseLe

0ysters

Shot No.

Posltlon
Dr¡ratlon'
Depth
Substrate
Fauna
Catch
Juven lLee
Muesels
Oystens

L
'K2

6.33-7.O8
l-0
M. gh.

Ec.

50
6

.20

25

6
Kll

9.t8-9.ltJ
9-+lt
IiÍ. 3.
Ec.

511

20

3
1

38-

)T

K5

7 .L5-7. \5
10

M.' ,

Ll

7,.

, Gl.

LO.25-10.57
t3-r4
M.

Ec.

55

5
22

L5

3

.Kh
7.57-8.L5

t_0

M.

Ec.

30
10

18
L1

I
o1

11.8-11.112

L3-L5
M.

Ee.
63

2

25

l{o

Ll

K6

8.23-8.t15
B

M. gh.

Bn. Ec.

9

5

I
It

9
el{

1L. 5O-r2.30
r7
I!,f.

Ec.
18

5
K¿l

8.5r-912
I

'S.M.
Ec.

t6
15

:

1

3

Lo
A1

12. 110-1.20

13
I

M.

Et).

tt7

:'

ftf gr..ri1¡¡; Spee d too high. Ilnedge not on the bottom.
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Recordæ

- 59

of rlreillng cn the h Janua::v l-960r

Shot No.

Posi t ion
Drratf on

Depth
Suþstrate
Fauna

Catch
Juveniles
IUussels
Oysters

Sirot Iio.
Posit ion
Durati on

Depth
Suþ stnate
Fauna

Catch
JuveniLes
Mussels
Oystere

1

H

6, oo- 6, tl1
9-1r
M.

Ec.
\6

th
lj

6

K5

2

K2

6.\5-1!"25
9

M.

Ec,
r30
T5

23

11

3
K1

7,t2-8.13
9

M.

Ec.
llrO

th
t3

Ir

Kl{

B.2h-8.51
B

M. S.

Ec.
105

5

K5
g,06-9,37

10

M,

' Ec.
160

l{

6

1

g. !o-10. 25 10. J3-11' 1I
10-12 12-f!

,M.M.
Ec.
803

;

I
c3

Ll.18-L1.1{8
L5

M.

Ec.

l'
ll

lTas fitted wlth

7t
J

trOÊ the 5 and 6 JanuarY the drecige

¡;1ace of the normal retaining bag'

fshot 7. Speed to high, dredge not on bottom'

Meat yfeld (oonad and Abductor" muscle) Z7 w'

a cod-end tn
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.- lto -

&gord of, clnectq{ns o,n the E Jaananv 1q60

Shot No.

Poel tl on

Drratlon
Depth
Substnate
I'aurna

Catch
Juveniles
Mussels
0ysters

Slrot No.

ïcsi'¿iot:
Dura'l;i on

Depth
Substrate
Fauna

Cat ci:

,Tuvenile s
Mussels
0y;ters

DIeat ¡r1e1d

L

c1
6.52-7.I5

12-r3
M..
Ec.
170

25

117

23

2

ql
7.27-8.08

t5
M.

Ee,

95

5o
20

\6

34
c1 GL

8.17-g.OO . g.oB-9.56
16 17

M. M.

Ec. Ec. Br.
220 91
t]'2 100

36 10

5
Gl

LO.ù*LO,3$
l.5-L6

11.

.Eo¡
68

65

L5

22

6

G1

10, !7-11. L9.
TIl-].,2

&[¡

Ec.

72

r5
26

12

33 1b.

7
e2

Lr.2E-12.8
J,3

Mn

Ecr

55

' 8'
G2

L2,LB-I.03
12

M.

Ec.
107

Ir7

T9

2t
l_0
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¿r1 -
Record of drecls{ns on the 6 ggnuarv l-96o

Shot No.

PosJ. tlon
Duratlon
Depth
Substiate
Fauna

0atcTt
Juvenlles
Mueeels
0ystere

Shot No.

Post t1 on

Drnatt on

Depth
tlub.strate
Farsta
Oatch
Juvenlles
MusseLs

Oysteno

1

c
6.2r-7.OO

12-1lt
M.

Ec. Br.
76
12

52
20

6

A1

2

A'
7. l0-8.45

1!-16
M.

Ec.
L20
18

3t
11

7
AT

I6
M.

Ec, Ho.

ho
l{

10

1

I
A1

It

Al{

16

u
Ec. Ho.

20

3
6

9

A1

5
A1

9.2 8-10. 02

16-11{

M.

Ec.
106
r6
\t
5

10

AL

5
Alr

7.55-8.28 8.57-9.OO

loirlo-lo. J0 10. !5-11. L0 11. u-IL lt7 L2.5-12.28 L2.37-L.O5

u 1l{ I5-t6 16-15 là-re
M. l[. [ú. lf . M.

.þc. Ec. Dc " Ec. Sc.
L35 75 97 82 77
gt6Ltt29
12 t9 25 18 20

5l{tç11¡B

Meat y1eld 3I Lb.
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Lt2 -

Reeord of Èqgdsin,q SLjLþg 7 Januanv L96O

Shot No. 1 2

Pþsltfon A1 AL

D¡rati on 6.12-6,57 7,O5-7,\P
De p,th L5 16

Substrate M.' 'ltro

Fauna Ec. Ec.

Catch 1q0 60

JuventJ-es 18 f5
IlÍur: sels 26 58
Oyste::c 12 17

Sl'lct No. 6

Posltion . AI
Drrati;ii ].o.z'5-Io'.55
Dep th L5-J"6

Substrate M.

tr'auna Eo.

Oatoh I23
Juv,:.t1'1es Lll
[.iussels' t2
0ysters IL

lvicat .;rie1d 3\ Ib'

3
AL

7.50-8.25
L6

M.

Ee.
L3a
2t
3I)
26

It

A1

8.33-g .23
r5
M.

Eco

L55
L6

\5
1Ã

5

AL

9. 50-10. 1'
L6

M.

Ilc.
110

t7
t7
11
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tJ7 -

Becord for clredslns on the 1I Januarv 1q6O

thotNo. 1 2 5r ! 5

Positlon E A1r Al Al Al'
Duratlon 6,00-6:31 6.tÅl-7.17 7.23-7.55 8,O3-8,t3 8.43.,9.2\
Depth 9 11-15 It l.l{ f 6

Substnate M. M. M. M. l[.
Fauna Ec. Ec. Eg. Ec. Ec.

Catch 75 82 211 76 1!6
Juveniles 12 11, 18 t3
Museels 75 \6 6 51' 19

Oysters 1ll t7 12 12

ShotNo. 6 7 I
Positlon A1 A1 AI
Durat lon 9.5!:-1O.08 10.21--10. h8 LL.15-11.58
Depth Ll{ 11 11

Subetrat e ¡ú. M. M.

trtarma Ec. Ec. Ec.

Cateh I2I t25 116

Juvenllee ! 17 10

Mussele 2l l- 15

Oysters I l¡ 6

r,speed too bigh, dredge not on bottom.
Ivleat rdeld llo 1b.
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Shot No. 1

Positlon ß2

Dr¡raticn 7.UO-'8.3L
Depth 15 -11{

Substrate M.

Fauna Ec.
Catch 711

Juveniles Ll
Mussels 25

Oysters 2L

Sh ot No, 6

Positlon N

Dnratiou 1l-.55-12.28
Depth 17-L8
Suhstr¿¡te gh, M"'

Fauna Br.
Catch 10
Juveniles
Ivlussels
Oystdrs
-¡

"'Bottoln tlrickly covened wlth deacl shell.

2

KB

B.l{0-9.15
10

M. Sh.

Br. Ec.
¿t

4h-

t
KLz

1O.05-10.19
6

Sh, S

lû.

i

l¡

L
L0.lJ7-L1.02

5

sh. s
_1

9

K9

6. \o=7 .25
L0

M. Sh.

Ee.

Ê

M

11.20-1L. ¿t7

7
Sh. S

_1

It

7
0

]-2.35-L,LO
L7
gh. M.

Ee. Br.

:,

B

K9

5. \6-6.32
Lo
M.

Ec.
110

5

Fisheries technical report no. 2 (1960)



\5

Reconcl of dredstnq on the 1z Januarv 12Ji9

Shot No.

Posi t lon
D¡ratton
Depth
Substnate
Fauna

Catch
Juvenlles
Muòse1s

0ystere

Shot No.

Positton
Durat ion
Depth
Substrate
Fauna

Catch
Juv en 11es

Mussels
0ystene

L0

M.

Ec.
75
6

:,

6{t

G1

g .39-lo.16
I5
!1.

Ec.
22

18

2g

2

. Klr

10

M'

Ec.
87

lt

26

3

7

c6
Lo.25-11.00

1B

M.

Ec.
BO

3
Kl_0

7 .L2-1 ,38
9-10
M. Sh.

Ec.

30

2

I
G1

10.IJ-1O.35
16

M.

Ec.

7B

ll

5h
It

lr

K5

B.0o-8.52
Lo

M.

Ec.
87

2lJ

I

9

G2

LL. \2-12.211
llr-15
M.

Ec.

90

63

T2

5

ß7

B. lrl-9 . 16
t2
M.

Ec.

39

L0
I

1

Klr

5.35-6,20 6.3O-7,02

5I
B

10

G2

].,2.53-r.25
t5
Iri. Slr.

lIc.
50

65

Lo

{'Dredge turned ov€rr

Meat J,ield 12 and 13 JanuarY 37 Ib,
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-h6-

RecoLd cf dredging for the li¡ January 196O

Shot No"

Ï'ocì it i on

Dorat iotr
ÐePtlr

Su''rstrate
Fa.una

Ca'hcli

J'r¿-,.eni1es

l/iue.sels
Oì,'stere

'r,ft:; tai.l: ing

Irle¿¡t ..¡1e1d

L

A1

,5.57-6.20
L]'-Lz
Mr

' ECo

lr5

55

7

bag came adneft.

hll t¡"

2r
AL

6.38-7. Og

Llr

M.

Ec.
llo'

\6
6

3

AL

7 .20-7 .55
1¿r

M.

Ec.
111
1,5

51
L0

h

A1

B.03-8.36
I3
M.

Ec.

511

9

!o
t_o
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_lr7_
Record for dred¡rlng on the 18 Januarv 1960

ghotNo. I 2 t lt 5

Positlon A1 A1 A1 A1 A1

D¡ratfon 6.U2-7.16 7.26-8.Oi 8.12-8.LlB 9.00-9.JI 9.L2-10.19'
Depth 12 th 1!-16 t7 t,
Suþstrate ù1. ii. M. M. Il1.

Fauua Ec. .ic. Ec. Ee. Ec.

Catch 29l- 170 2oB 180 187

JuvenlLes 11 21 26 18 25

Mussels U2 -iB 3\ 29 U7

Oysters115365

tihct No. 6 7

Posltlon A1 A1

Duration Lo.29-10.58 11.10-11.50

Depth lLl 1ll

Substrate M. Ùi.

Fauna Ec., .Ec.

Catclr ,L97 2O5

Juvenilee 2U 111

l,iussels 311 Ll7

Oystero , 7 2

,.eet :'ie1d 63 lb.
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a

¿¡B -

Recor.d for dredglf¡g on the 19 Jgnuarl¡ ]960

glrot lTo.

Posltl on

Duriitlcn
DePth
Subsl:rii:. e

Fr:¡trnu

0etclr
..j'uv¿¿; iles
[tt¡t'e els
OJ¡s tcrs -

1

G2

6.05-6. lJll

L5

lvl .

llc.
112

6

B

2

I
6,51l.7,35

L3

M.

Ec.
10h

,¿Z

15

3

J

7.1¡5;8.28
1l{

M. Sh.

Br.
1lr

ll

K9

1o.25-L1. o8

I
ù1. Sh.

Ec.
B6

f;

K9

Ll" 1ç',Lz.OZ
8
sh.
iiìc 

^

r3z

I6l_o
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l{9

Record for dredglns on the 20 Janu_ary 196O

Shot No. 1|
Positton P

Drratlon 5.52-6.38
Depth 3-It
Substrate M. S.

Fauna PoL.

Catch 15

Juvenlleg
Mueeels
0y.sters

2

K9

3
K9

l.l

K9

8-9
M. Sh.

Ec.

?'
r5
h

5

K9

9 .39-rO .25
B

M.

Ec.
82

17

9

6. \5-7 ,27 7 .37-8.30 8.37-g . 3r
'8
Sh. M.

M' Ec.

:'
2I

I
M.

Ec,
150

T7

1

rAs seen ln the chart thls shot wag made very close to the beach.

Ehcountered a dense âr,sociatlon of mud tubes contatning pol¡ieltuete

lTOf0l S ¡

Meat yle1d 19 and 20 JanuarY l¡0 lb.
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50-

Reoorcl of dreôsl-ns on 26 JaDFFrf 1o60

Shot No.

Position
Iluration
Depth
Substrate
Far¡¡.a

Catch
Juveniles
I1[ussels
0¡rsters

Shot No.

Position
û¡ration
Depth
Substrate
Eauna
Catch
Juveniles
Musselg
Oysters

Mea.t yield

1

G5

6
G5

8-l o
M.

. Ec.
190

7V
28

62 lb.

,
G5

7 .4V-8.21
9
Ìt.

Ec.
219

4
G'

8.jo-).1o
10
M.

Ec.
244

,
e5

9.18-',10. OO

10
Ì1.

Ec.
169

62

æ

2

G,
6.14-6.10 7.OO-7.r/+

8-10 9
l{. H. sh.
Ec. Ec.
1O7 191

i,
27

7o
,1

8'
26

,,
42

10.o9-lo.4g 10.re-11.19

7
e5

10

tI.
Ec.
17ø

6t+

2t
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51 -

Record f or _d¡edglns on the 27 J,anuarv 1q6O

Shot No. I 2

Posltfon G5 G5

D¡natlon 6"56-7.3o 7"\7,-8"22
Depth 9 9

Substnate Mn Mo

Farrna Ec" EQo

Catch ].'22 1ll1

Juveniles -{'
Mussels lt2 56
Oy'sters 11 ' 35

3
@5

8.32-9 . 07

10-g
M" Sh.

Ec,
r.o8

]B
25

It

G5

9 "L7-9 '117
9

Mo

Ecn

101

L9

19

5

G5

9"55-10"35
I
M.

Ec,
2011

ho
22

Shot No.

Positfon
ûrrati on

Depth
Substrate
Fauna
Catch
Juvenlles
Mussele
Oysters

L0

M¿

'Ec.
105

85

38

l.¡0 lb.

10.!5-11,J1 lr.uO-12.22
9

M"

Eco

10å

6l¡

27
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