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INTRODUCTIOU " ". \ '",.', ',' .., . ',< '

Pa~t' '~f 'C~~ricil 'R~s·~i.~~ion i~n6i2:~7 ~co~nded 'that "pap~r3 deali~g with
• '... " , ,.' • • . ~.: " '. /' ' ' •..• • t. .

, 'the r.1ethodol~fly ~d'ev~ltiati~n of' such:' <'0':'. and I-r.ro~p).SUI'Veys shou1d .be.. ..,', •.
•• ,'~ " ••• ~ ••. ':. t ~~ '(r~ .;.- ",.., 1 .'U:', ... " .,-, • +", '••.•.•• ,

encourar,ed".· "This'paper den1s with the North Sen O~gI'OUp. r,i\doid survcys. It . "
t • ' ~ '.. ~ ~" " ,

has been prcpared by thc co-ordinatoI' on behnlf of'thc groupthatpa~ticipatcdin
the:sm.ve~s·.· '.," ~,. . ;'" . " ;,': ' ... (. ;.,..... . '.', '

, '

" '...... " .'
HISTORY·

I, _, ~~t:'" .
",; The,'sm::'veys 'stürtc'd in 1969 with an üttempt by the, Harine Lübor~~?rYt Aberdeen

to "~ritch·p~iar.i~ 'O"::V;oup' r,~dbids. A Gulf III plünkton sar.lpleI' and ,a 10 ft (3 m)
• • ,-. •• ., " -. _. ':' ~ ,,": '. • • • "', ..' ".. ... ..", : :. • ! • '. '" . ,

Isaacs Kidd midtmtcI' trnwl torero used t both.unsucccssfully t . hut a midwatcr pelagic.

~ '.' trawl:, 'e~p~cicl'liy'd~'~if,n~d f6r~he ~~k.'by the Aberd~en' l~b~;~to~y, ·~·aur.ht, '

sufficie';t' yotmg 'i~doids i;r Hisi~p ('l'970)~o stat~ .that· ~'this ~~t ~ny V1~ll,be :a

usefuf 's~u:li;linr,"'instr~~ri~'foI'" re~larsur;cys ~f' abundanc~". ',Thc S~;v~y ~as :

repeated' i~"1970' eJIis16p 'an'd Railey, '1971). He'an~hile, 'Dut~h' sci~ntists had becn

undeI'tüking trialS to cstir.lüte the abundance of young pe1agic Rndoids. ,In 1970

and 1971'they usod Isaacs Kidd'a~d l2~O '~~h 'En~e~s mid~~ter trawls"both unsucccss­

fUll;. In 1972 theyadoi;ted aco~r~i~'ll;'~de ' ~crsi~~' of, the Aberdo~n ne~ and··'

undertbok thcir <fir3't ~uccessful'survey (Daa~,' ~972) ~'. I~ the SnI"lC year Enf!,lish ' "

sciontists made thcir' first stir~cy usin~ a' 3 ' x ~ m' Boot~b~y n~t (Hiliians. and ,...

Nacdonald, 1972). Thc thrcc sUI'veys were loosely co-ordinated to,coveI',the whole of

·the 'North' Sea"beb1~cn 52o~J ünd 600 30 t li. A~ thc m~cting of' ~hc lToI'th ~en Roundfish". ~ \ ... .. . . .
~orking'Group i~~1973 'lt ·w~s arro~d thnt .th~~e participati~fl in the survey,.shou1d

. . .. '~ .. ~ . :; '. ._' '; " .' .... ... ".:. . ~.' .' .. .
use theAbeI'deen O-ffI'OUp gadoid pelar,ic trawl o~,its"Dutchequivnlen~(Anon t 1973)~

This'ccme '. 'tC)'be' cciiied 'the' int~~ati ~~al ! y(;i~rig ,g~doid -~einr-ic, ~a~~ ,(IYG~T) • 'The .

areas' to"be "'fiurvoycd'by, each' ~f thc; \h:re~ ·'~o~~ltri~s, t~a~, pa~~i,c'ip'il~~d ·(Erigland;.< '
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Netherlands, Scotland) were also co-ordinated but the timings of the surveys were not.

It wa5 not until 1975"whcn Dcnmark also par'ticipatcd in t~e,s~cy for the first tine,
. . . .

th~t the survey was fully co-ordinated with.respcct to both' ürca:and tiMe. ,"A" " ,

conparative f.i,shi~g experinent was also undertaken, in which HOrwRy also pa,~ticipated.

In 197~ Norway ..took part in the survey, \-,hich was fully co-prdinated with all : .

vessels, usingthe IYGPT.'

l1ETHODOLOGY

Selecti0I1 cf: 'samrline stations,., ,.;, " " , .

In the" orlginalScottish surveys a different nunbe~ of'hauiswn~ Made in ~ach
• ~ <'- ;

statistical rectan~le. ny 1973, when the objective of the survey was to, co~e7.the

whole of the Uorth Sea between 540 n and 610 U, research vessel lodstics'meantthat
~ \ '. -.' ; , • ,' .. ' • .' t '. t ,'" "',"" '.' • '. ' ,_ • ,.. ' . ..

only one haul could be made' in each statistical rectangle. (Certain statistical

squares, Mainly off the Danish, Gernan and Dutch coasts cannot be fished'eithe~

because the water is too shallo", - less than approximately 30 n - for ~he.IYGPT to

bc fished, 6r b~catise.~~~ig~t~o~'~~,'haZä~~~,: e?d.~t. '). '~~s:,~?~~~~ th~"~t?~da~d' pa,ttern •
with the haul being made'approxinately in thc centre of each rectangle to,provide a

. . . ~ " . . t' 0" ..., • • •

grid 'ofequal1y spaccd stati~ns'.'
," .--r' ,"

Afte~'the1974'~urvey it ~as' obvious that attenpting to meet the ?bjective .. of

sar.rplinr, thc whole of thc North Sea betl1een 54oN and 6lon on the above basis .'was· . '

over-stretchin~ the research vesse1s' resources. Furthernore, the sur~cys that had

beendone showed that O-ßroup ~adoid~ ~re'eithc~ absent 'orp;~s~nt'~~1~occasionally,

and'then'in' sna11 nuribers, in cc~tai~~~tatis~ical·~e~t~nglcs.' The sur~ey area was

modified to 'ex~iudo' th'~se' ~~ctanglesand'th.5.5 ,.ri~dified "sch'~ne has forl!ed. tbe basis of
'.... l.''' ,. \ ~ , -, • " •

subscquent surveys. Thearens' are'sho~~ 'in FiRure 1. 'If tinepcrnits, statistical

rectan81es outcidethe :maind~~ir.nnted surveyareas'are fished ~n ord~~ to'ascertain

that thc survey'co~tinues'tocover th~ nain.~ro~s of~u;dance:~i~el~eic O~group,
gadoids.

,.' .

In so far 8.·s 'posdible') thc' survcys are p~~nned so, that. tl1e ~ou!!s of~ four

statistical~ctanglesby"~hich :the 'datil~re'present~d are "lorked ",

consecutively and so that no ship fish~s 'thc same stntisticnl rectang1es in the
( .,: ;-'

second survey as were fished in thc' first (sec next section)•.

Timing of survey~
. 4} 4 _, ..' ,'; " • • .' • • ,

The surveys are des~rrned to assess the relat~ve abundance' of three Mainspecies;
.' < • .' • ' ••••4 ' ';

coä~' haddock ~md" whitinr,. Thc ear1y 'surveys' ~ecorded differonces, in. the"timingof

maxir.nm· abundance both betwe~n years for the same species and be~we~n 'species .'- In

1976 ,sufficient rcsearchvesscl tine h~ca.rne avid1ab1e to nak~, tHO surveys, ,possible
and :these' "leire pianrie'd to cover 'th~' observed r.lain period of avaiJ.abi'J.ity'to the

IYGPT' of' pelagic O-nr~up gadoids; this' is Jlme.

- 2 ...
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GEAR MiDMETHOD OF FISHING

Thc ehoiee'of gear

"As' ·d~Ser;.b~d ' abo'va , different types. of trawl were tried initially but the IYGPT

quiekly'beea~e ~doptedas the 'standard gear. 'I~ 1975 a eomp~ative fishing experiment

was carried~ut"to te~twh~therther~ wer~ any differenee~ beiween the Abcrdeen and

Dut~h~~rsion~''of' 'th~: "IYGPT nnd' bot~eeIi Duteh ~rsio~s of thc, IYGPT"fished 'by different

vessels. Except for u~rWay po~t,: thc .ranecs'o'f' th~: ~onfidcnce linits' for f,e~~-ship

'~onbiriati~~s o~~rl~pncd'to a e~ri~iderable' extent 'c:mdthe length co~~osiiions were .

ide~ti~ai (.rables "1 ~nd 2). It was' conclude'd tha~ the IYGPT, 'irrespc~tive of ~he'
," • • E' • ~ • ~ ~ .; ".'

ship from which it' was fished' or öf slightdiffe~enees in rigginn, eavc comparable

redults fo~: c~d, h~ddock; and ~hiting'(Daan et'~t, i97~)~ A 33 x 33 m capelin trawl

fished b~ 'the :Joha~ Hj~'rt during this eXperi~ent did not ßivc results~·irnii.~~ to ~hose
obtained with the IYGPT.. ,

One of the naj~r disadvan~aBes of the IYGPT is that on the'majority of vessels

used 'in 'the i~r~Cy"blO watches have to l:ie on duty at once to 'handlcit"andthis '
\ • I,., •• .' .; • • '. ." .' ,

limits trnwlinß to l2-l4,hours' Cl day.· Thc 2 x 3 ~ Boothbay net does not suffer this
, • ," J." '.' , ':. , '"' • •

disadvantaee and, if it ware a suitüb~e gear for O-group ~adoid surveys,.would be

more cost-effective.'cm' ~ertüiri :ships.' Howevcr, compared with ~he IYGPT in .the

comparütive fishing experiment, the Boothbay net caught fewer ,fi~h, cxcept whitinr"

even allouinr, for differences in both the lensths of hauls and the ~outh openinr,s

of. th~':nets, 'arid füiled to cat~h the '~pp~r 'siz~ r~nGe ~f the length cii~trib~tion
of c6d artd hadd~~k (Tablc 2)'. 'The results of tbe co~parative fishin~ e~~cri~ent
conf.irri~d :the, suit~bility '~f''the IY~PT as a st~ndar'd 'gear for, o~rrro~p s~rvey~'~f

; eod,h~ddo'ck 'and ~lhiting.

Mcthod oi 'flshinc' ." .

i~' 'the initiül Scottish ;ur~eys the IYGPT WelS fished in thc ~idwat~r scattering

,layer~''~;hich i~ uGually associated with thc' tho!T."ocline ~ if one ware presen:t (Hislop,

'.'i973)·~'·At· the 1973 ~eetinR of tho' North Se~ R~~n'd:fish Hor'kinn Group (Anon, ,1973)

evide~ee wäs p~esentcd th~t' Nor~y pout nadediurn~lmi~ratio~s'inand out of, the

!}ca'tt~rine 'Ü1Y~~ ami 'th~t larg~r o"'woup cod 'ware prob:ably' not p~esent 'in i t. In

the'absence of evidence"about the distributio~ 'of O-r,roup r,adoid~it '~~ar,reed th~t
." . .' f ~. • ..: • . . . .. • • .'. • " • ' '. . • • ~. •

hauls should be of one hourts duration, split as follows:-

l~;i~rn~diütely üfter~~hb6ti~R' the not would .~. fi~h~d'~s elose to thc bottom as

'possible for~20~inut~~~'s~a~ti~gfron the ti~e'that the ~et 'arriv~d near the bottom:

2 'the' 'net 'would ~hEmbe h~uled to miduater or' to 'the d~Pth'of th~ th'crn~cline and
fishedther~ 'until 40 'ninutes hüdela~s'cd:: ' ", . .

. .' . . "-" .', . ,.

3 it lIould he haulcel as near the surfcice üs possiblc and fished there until 60

minutes ~~d ~lapsed :wh~n'it would bC haulcd •
. ."

...... ,.,'
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Thc ncthod is illustrüted in Figure 2. This tcchnique has been nodified

slightly in practice; in depths geater than 150 n, 125 m is taken as the "bot~om'~ for

samplinG purposes, and in shallow watcr (less than 30 m approxinately) only' ,the
~ " . , , . .. ,

b~ttou and surfa~c are sampled, each for 30 Miriu~es. No echo-sounding sys~et'\. is

used, except for a headline t~~nsducer to' locate the depth at'whi~h thenet i~

fished; be~au~e over most of the survey :ar~a eith~r na 'echo-traco a~ all, "0; no

echo-tra~ö' ~h~t' c~~ ~be associated wi~h O-group gadoids, is ·'recörd~d."" . , "-,

: " .- In 19.75 an'expe~i~ent ~a~ undertak~n to dete~~~line'thedepth str~tifi~ation of

O-J1rbup gadoids '(Daan et a~~ 1975). The 'c"xperiMent 'was hanpered by bad weather'

but thercsults indicated that at the tine of 'the experiment (lat~ June), eod; ,

haddock'-,a~d whitinr, were largely restr5.cted 'tothe wRter colunn abo~~ '40 m'; 'whic~
was' "the' depth of thc thermocline. norm:lY pout were more generally distributed.

PRESENTATIOH OF RESULTS

For each survcy a geometric nean with 95% confidence liMits is calculated' for

':'otlch specios for eaeh of tho throe ~reas shown in Fif!Ure 1. For groups ~f foure. ,

statistical rectanr.les, and for each species, numbers, caup,ht, nean length and its

standard deviation and ran~e are also pr~sented togcthor with.charts showin~ numbcrs

cf each spcciescaueht per haul in ench statistical rectangle.
" ' .'

EVALUATIon OF THE SURVEYS

Estimation of yearclass sizc

Th? objectivc of the survcys is to assess the relative yearclass abundance

of O-eroup ~adoids. The proposed test as to ~~hetherthis objectivc is net is
, ,

to correlate thc results vlith those obtained frot'\ both the Into~nationalYoung
, .

Herrin:; Survevs (IYHS) and virtual population analyses. Only three düta sets cxist. " '.

for cod and whiting and so to datc correlation coefficicnts have been calculated

only for haddock. Hcithcr conparison has resultcd in ~ sir,nificant correlation

-coefficicnt (Daan et a~', 1976). This lack of datil. prevents thc surveys. being

evaluated. However, Daan et aZ (i976) doubt ,~hct~er surveys n~d~ at ,thc~ppropriatce
tinefor cod and haddock will 'provide an earlyindication of ye?rclass size for

whiting because this species hasa relötively late and prolongcd spawning period.
. . . . .

-The provision?f early estinates of ye~rclRsssize ariscs fron thc need of the
. '

r10rth Sca Roundfish Workin~ Group to have such estinates'in settinR Total Allowable
, . - .' . .' . " ,

Catches (TACs). At thc tine that thc surveys we~e started, insufficiü~t data vrere

a~ailable from the IYHS to deterT.1ine l-Thether thc}' would provide reliable, indices of

r,ado~d yearclass abundance, a~d therefor~ it 'was,~ valid decision to start the'

'O-group survcys as an alternative possibility in case the IYHS failcd to do so•
... , ; . . ' .

The IYHS, which takes place in February ench year, eyent':lally did provide useful '
• ." -, • '. i.

indices'of r,üdoid yearclnss size but this was to sonc,extent fortuitous because, ,

an their nane implies, the IYHS were designed not to do this but to provide estiMat~~

of herrinß yearclass sizc; they havc since bean modified to provide both.
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. ,The North Sea Roundfish Horkinr: Group usually maets in l1arch of every year.

'F~; "~~y'~~~r;(~) 'th~ "data~n ~'~'~i~~nt of yearclass n,. n~ 1 ~tc ~hat are'. : ','

availahi~",t~~he' ,g~~u~ ~;e, a~ '~oilo~s:- . " ,
... ".,~ - •. ,:: r:" ~ ,', ,-. .' ..; " - ".

Year-: '
class

Source
, ~ . '

n
~ , , . . .

, ..... -"', .
n-l

.,'
~ ... ~ ~' •. ' ,

Hone (average yearclass size uscd)
f" •

IYHS ~nd O~r,roup survey

, '.

•

n~2 and ),IYHS, O-group,survcys, virtual
• _" ., • ' , 'w .~.'" ,..' •

earlier, ) popul~tion analyses. . , ,", , ' ,~ ..... .. ,

, ,',

'. ~As density-depcndent and independent'eventsa!fecting yearclass size are

more' likely' to ha-ie' ~~cied by February of y'ear' (n) than by June of year (n":"l),,
" '

the IYHS are more likely to provide the bettel' indices of yearclass size. TA~s are

set by the tlorking Group for year (n + 1) ,and the only use to \o7hich the data from

the'O':'~r'oup:'sü~veys~otild be'p~'t is'if the TACs we~~ subject to a ~v~sion in:the

last:quarterof'ycar (n)~ ~hen estinatcs of yearclass size would be availciblc of '

gadoids, spawned i~ year'(n)' fron the O-group surveys. Whcther su~h a revisi~n is

worthwhilc depcnds upon thc contribution that one-year-old fish nakc to thc landings.

Over the period:1966-75 this hasbeen '7.4if~r cod, 11.8% forhaddock and2B~~% for

whitinß. Uithin this period the larccst contribution to the catchen mädc by one-yea:::-
• I', •

old fish lias i8.6~ofor codin' 1966, 62.0~0 for haddock in In68 and 54.390 ,for whiting

in 1975 (calcula~ed from Anon, 1976). For haddock, in particular, and, to ~ "lesser ,

exte~t \lhitirtr;, the 'use or'average ycarclass sizc rather than an actual estinate

can ~ead to serious 'errors in setting the TACs, espccially whon largo yearclasses " .
. , . ". '.' ,. "

cnterthe fisheries. This, in turn, leads to quota managencnt probleMS. For cod,

thc p~oblen is far less ücute and the error resulting fron using avera~c yearclass

sizc is probably little nore than that inherent in the dnta and methodolor;y yscd in

calculating'TACs. !1ithin thc present manar,enent rer,ime the renults from the O~group. '; ~

surveyscariribt be properlyutilized; if an up-dating procedure were introduccd they

could be. Alternatively, if mcsh sizes were raised so thüt' the:sCG~dOids~idnot

recruit 'to .'the fishery until late two-year-olds, estinates of yearclass' si.~e as

O-ßroupn would no longer be needed.
General principles

Certain lessons cen'also be drüwn from how thc survey'hüs developed. Once two,

01' threesurvey~ had becn done the~~thodology of.the'survey becane fixed because

" departures fro~> it ~ould have mennt that data fron different ycars wouid not:have
. ~. '. . ~

been comparable. Tho rcsults fron the depth str~ti~icntion experinent, ~~ich was

m~dä 6'years ~fter the initial attcMpt'to catch O-r,roup'eadoids, indic~tQ that- ...,

- 5 -
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trawling for eod, haddock and whitinS'couldbe re~tricted to above the thermocline.

Despite this, no altcrationhas beenmade to'the method of fishing, 'ln orde~ to

preserve comparability of results. The cornparative fishin~ experiment showed that

there were no marked differences betwecn .,catches .of. eod" haddock. and l.hitin~ T:1ade·

by ships usinh thc lYGPT but an evaluation of the irnplications of usingthc lYGPT

was not made at an early sta;;e in thc developmcnt .. of .thcsurvey.lt is poss~ble that

usinß a simpler gear which could be fishcd 24 h a day Would be both nore cost-effcctive

for sorne countries and havc lcd to cqually Ifol.ö results. As it takes of the order

of a decade to eollect sufficient data horn this type of survcy 1:0 d~termtne'whether

thc rcsults are of use, and as the surveys are very cost1y in ship's' time, there'is
".. . ~ _~. -.. ,- .. . . - .. .' ' ." ..: .. .., ~.

asound ease for evaluating both the methodolof,y that is to be uscd and whether the
• ..' • " < .'.,

results obtained will mcct the required objectives before cnbarkinr, upon series~f

w'"lnual 'surveys.
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TAFLE 1 COI!~=.1riscn of the catch-rates (numbers/hours fishinr;) by
e~~·;e~'~r;1eI.t, modified froM Tanle 2C of Daan et a7.., 1975.
r:GPT =(oJ!U:lercially made version: CT = cane1in trawl :
95% ~ 95~ confidence linits of r,eonetric ~ean.

vessels taking part in conparative fishing
IYGPT (I'.) =Aberdeen version of. traHl :
BE =Bootp..bay net: 11EAN 18 p;eOI:letric mean :

Vessel Gear Hauls COD HADDOCK HHITtHG. HOR~-!.l\Y POUT

r~ean 95% Bean 95% ~lean . 95% Mean 95%

--'-
EXJ?lore~ ~YGP'l (A) 4 27.3 9-82 447 65-3044 203.6 33-12:+2 472 35-6146

Corel1n IYGPT 9 27.3 20-38 675 408-1117 90.2 53-154 1982 1873-34010'

Triel.ens IYGP'I 14 20.5 14-30 305 210-441 57.7 32-:_0!~ 243 111-530

Dana IYGP'J 7 40.5 20-33 980 512-1875 O~':i~ 1095 521:-2303

Johan HjoJ:'t eT 14 16.8 6-42. 1025~': 262-1788:01: 0 12254~~ -3477~27985':-",;

Clione '1B 12 3.4 2-5 53 33-84 81.5 57-J17 2.7 1-7

":1\;:-1th'1ctic r·ea.l ünd confidence linits based'on assutled nOI'!'k-l1 distribution

h'q'lhitin;; ?rohably misidentified



TAßLE 2 Number of each species caught per hour's fishing by vessels
taJdng part in cO!7lparative fishing e;~perbentt modified from
Table 3 of Daan et al, 1975. E = E}~PLORER, CA = CORELLA,
T = TP,IDElIS, D = DIllTl\., JH =JOHAN HJORT and CE = CLIOlTE: other
abbreviations as in Table 1

Ship E CA T D JH Cr.:

Gear IYGPT U~) IYGPT IYGPT IYGPT CT BB

cn

COD , ,

1 0.2 0.3
2 ~.O 2.5 3.9 3.2 1.9 •3 16.0 13.7 8.6 23.8 1.5 0.7
4 7.7 8.0 5.6 11.3 5.5 0.1
5 1.2 1.9 1.5 1.4 6.0 0.1
6 0.2 0.2 0.2 0.1 0.9
7 0.1

Total 27 26 20 40 14 3

-1 3.83 3.87 3.71 3.79 4.85 2.76

sd 0.74 0.76 1.06 0.ll3 ' 0.72 0.98

~!HITmG

1 1.8 O.l~ 2.1 21.3
2 913.4 52.5 27.5 49.8
3 92.2 33.3 23.0 9.0
L~ 1.7 0.9 1.0. 0.6
5 0.2 0.3 0.1
G 0.1
7

Total 194 88 54 0 0 . 81

-1 2.98 2. 9L~ 2.95 2.39

8d 0.46 0.70 ·0.5f3 0.56

/Continued '



l

TABtE? (Continued)

Ship ~ CA T D JE CE

Gcar IYGPT (A) IYGPT IYGPT IYGPT C7' BB

cm

HADDOCK

1 1.5 3.1 2.3 2.1 4.0
2 80.2 162.7 58.1 189.0 18.7 26.7
3 218.4 313.0 138.6 440.7 231.4 17.5

• 4- 86.0 137.2 64.5 187.4 318.9 3.1
5 16.2 32.4 28.6 73.6 195.3 0.6
6 3 .L~ 8.2 9.1 39.8 131.4 0.2
7 0.2 1.4 3.7 12.7 61.3
G 0.2 1.0 3.3 40.4-
9 0.7 0.4 1.0 27.4

Total L~07 658 306 950 1025 52

-1 3.64 3.60 3.87 3.86 5.15 2.90

sd 0.82 0.80 1.08 1.10 1.54 0.74

NORFAY POUT

1 1.3 9.9 5.0 1.1
2 32.3 59.1 117.5 571.4 141.5 3.4
3 198.7 1639.1 49.0 245.9 3869.7 0.6
4 123.7 18~5.7 68.5 178.3 5116.0• 5 31. 7 501.9 14.8 40.5 2146.9 0.4
6 2.2 105.9 17.7 17.0 973.8 0.1
7 3.0

Total 390 4202 27.7 1058 12251 6

1 3.89 4.26 3.5 l f 3.25 4.48 2.51

sd 1.53 0.73 1.20 0.96 0.90 1.36



.---------- - -- -- ---

\ ' .,f.

-

- 5t
-
-
-

- 50°
-

-
-

48°
10°

7',1078

-

-

-

- 60° .

-

?
;J.

58°

E3 E4 E5 E6 E7 E8 E9 FO Fl F2 F3 F4 F5 F6 F7 F8 F9 °
~ ~ I I I 62

52 ~~~

51~ ~ff~.tlJL
1----+---+--+---+_-+--+--.--+---+__1--1---<0--:o.."~ y ~

50 ,J1ß~ l~~ .

49 tö1~ t lJ.ttt
48 ~
47 ~,~ ~

46 ~ r
45 KJ \,~'I'Y / ~ .J

~~r -~ /}--1--+---r--+-~-"I---+--+--+--+-r:-Iy-L">--7'I
· lt j .(tfJ)..( "_

42 _~;~J. ~-f--+----i'---'I---+--I--I--+--1--+---Il~ hL

41 ~/J'~~'h ~ - 56'

~~~Uß~ '\ ~, ~
,~ , ~ ~-t--tI---+---+--+---+--t--1f--+-~.(Ht. ~

38 = ~,,)--+'~_+-<rI ~'~-fl--+----+---t---t---+-+----+----:4'~~\-
37 ~?<J IJ~ '\t-I-lIi1p---+--+-+--+--~~_~4: J 540
36 - \ r ~~ ..''r)~~
3 - ~ y ~v "\)-;-----t-t--+--+-:::;;-='.--f::::':_~\po :~ ~

rr-.......--1--f--+--i/)~ -

34 _ (~ '1 )H--i--f--Ir
33 ~ j /
32 ~t-----i1r-~--+-"'\. ,# k
31 ,..;f.~ . ' ~ v- «-''\

30
t---+---+-!)-r- ~ ~ -

y-~~<J- .....,

-29 Zr~ -I

28 Fig.l. Standard survey area, delineated by heavy line:
27 rectangles within dotted line are fished routinely if
26 time permits.
25 121 I I I I I I I I I I 1 I I



....- ..

•

60

Standard haul

minutes
40

Time
20

BA

o

Fig. 2. Method of making a standard
thermocline if one present.

1hour haul C-D is at

•


