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Fish Ca:'1ture Co'.iIl\i'ttee

Plemüng Group for the Syrnposit:., on Fisheries coustics

1. ei'. Para. 3 0 the 't,~port i t is pro, os~d th... t locture (b) on :,)hysical
c~libratio of i nent should be ilvited fron Dr, Joso.h A. Blue,
Chief of I.1c2,sureJacnts Branch, lITaval Reso"rch Labore.tor~r, Underwater oUl1d
R~ference Divi~ion, U.S.A.

Other selections irill be ~ade shortly.

2. Re:... ,...p~ ondix 2 a further countrJT re~ ort h:18 beon received fron Dr Armin
Lindquist.of St-leden. This is re)roducec e101:1.

eIn the 139.1tic the first echo inte[;Tatiol::':: vlere r..c::dc in 1)75 end t cy hcve
continuod sinc\3 then. The sex: e' equipm nt l1?G b en usBd; bui; thc wothod h:-3
bean improved, 2.nd. c re<.11;/ <,ru:.:.nti t,-,tiva surve T Has c2..rried out :('01' tl\)' irst
time in 1~7[ in eoo')eration l:ith tlle Gernan DeHoer,· -;;ic R2,h blie, th6 S~!GdiGh

rese rch vess~_ Ar;os doin~ the ~coustic 10r~ 2,n ITJR research vess~l ~is',r

mDi 1y the tre 11 >Jor~:. This surve;:r 'Tas re~)cClted in 'I :79 and is plnnn::.d for
1~C09 in Oetober. Survcys are uaQe for both pel~cic o~ccies ~n the ~nltic9

n n~17 herrillG ~nd sprat. Bot are ~ost disperscu i~ October. The rcsults
are useo. y the Eorkil1., Grau... 01' '~he :\'sSCGs:.lent of tle 13altic Pel~ie Stoc~::s

(C.lI. 1')L!J 3 end C.II. 1~CO/.o •• ). .

C is c:'.lculc,ted from sin:;lG fish recorclin-:s
Thc same C valuo h('.s ~}e n useo. :c or G,ll sizes
corrections havc e,:,1'1 madü _or cay antI. night

')

,:;ivinG S. ~ol1/J:'f- oj,~ c.L'S of :: 30 cl.:'l.
o ~ herrine 2.no. o:)rat ancl 1'10

c2.·oheG.

The :,ost im)ortant te,sl': is nO':'1 t 0 DC4"C more cu.t;c C~:::~ crLlents for ,_" etter
det'rmination of c.

....n e.rca IIIe,. (~""'er10k ~l1d Xatte!'~atJ echo il1'~G- ::,.:t;iom.: .started in 1S75 7 tao,
Wnd h2ve con'bnued. since then. Those for 1;T) have OS0:1. used dircc'i;1~r b;:,r ACF.:.

and sinee thc crrinc stoc!~ of EI:-, nOi·Tada;:rs consists 0 YOUl13 herrin.; Dain13'
the a,coustic method is the o~J for m".ldn::r stoc~r. a::,:scsG!.lünts. Thu survcy in
'ugustj.SepteI er 1980 Jill t, used in ~ sDeci01 zession of AC~I durine October to
aSSGSS TAC of herrine in 1;~1 in lIla.

I'.. r; valu, o!: 1) 1 &G ' €Gn u .... ed. i no.e:)cndcn'i; 0';' lenc:th 'istribution. Thc only
im~)ort nt s)ccios erc n.?-i herring an s~)r0..t. T...lere 13 astranG nead for illor .
cC'Ge experimenteo

Af"e D,ll thc ex:;::>ericnce N have '::;cüned~ I 2Jil convinced t11<..t this method Hill stcw
t-lit.l thiG labor.:ltor'. 'rho t':,TC0.t ~)robl~ms are, of course, tho qu<'.. tite.tivc estim,tes
ut there <'..re SODe intcrestii'l,1 observations, in t110 ITor:dn0' Groll.) reports for -ehe

Balti c ~ shO\'1i l b th2t t11e i ffercncc betueen thc V2J.'.. "md. echo survey is not ~,r~"

i ,TC' .t. r.il i ~ r,lei) od. .:,',5 0':' cov.rr3. .::iV0 ver;{ v', J. 1:'.1;). .... in:':'or:']o.ti on about the hori zontco,l
distributio:1 of 1 crripc and s~ r.?.t. \Jurveys of this kind have to e carried ou:i:; by ~ t
leaot tNo·0ssel.." on malcil1,?; the acoustic Hork and the other tl'!11-Jlin(; (C'.ß in 'the
e"'..sc 0 .. the ]32.1tic amt the echo o,eration vith GDR) •. In area lIra Cl Danish pelagic
llairtra -der has 00-" or:ced with ArGoß and trm'1lr:)('1 thc fio.l for indentification.

;j Se)tember 1:;Go
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Two further reports are:

South Africa:

Fisheries acoustic research in the Republic is conducted by the Sea Fisheries
Institute, Department of Agriculture and FiS!1eries.

Since 1979, the Institute has been involved in developin~ acoustic techniques for
surveying Antarctic l<rill (Euphausia superba), and for studying its behaviour
and dynamies in an area to the south of the African continent. The Institute js
to participate in the international FIBEX-BIOMASS study on krill in February/March
1981. An acoustic program is also under\ßY to assess the distribution and dynamies
of macroplankton and micronekton in the vicinity of Gough, Marion and Prince
Ed\'.Iard Islands.

In addition to a commercially-produced echo-integrator (120 kHz) the Institute
uses a locally-designed digital data logger and microprocessor-based digital integra~or

for q~antitative studieso Tne Institute has also developed a remotely-controlled
calibration system for the calibration ol hull-mounted high frequency transducerso

Acoust~c surveys have been conducted off South West Africa (Namibia) since
November 1978. These consist of 5 to 6 monthly cruises covering the summer
spawning season of the major pelagic and mesopelagic species such as anchovy
(Engraulis capensis) and horse mackerel (Trachuru~ trachurus) 0 Sonar mapping
is combined with vertical sounding to produce distribution maps which are related 4It
to egg and larvae distribution as a guide for studying the movement of stocks
and ultimately providing management information.

With the delivery of a new 78-m deep sea research vessel in 1981, acoustic
~~rk in the Republic will be expanded to include work on demersal and mesopelagic
fish such as hake (Merlucius capensis) and horse maclcerel off the South African
coasto The.vessel has been specifically designed to be acoustically quiet to
facilitate acoustic studies and is bcing equipped with a long-range sonar, a
wide range of calibrated echo-sounders and a multi-purpose fast digital data
logger, to enable a variety of quantitative work to be carried out to depths
in excess of 1 OOO-m. .

The Institute is investigating aspects of echo-integration theory through
computer simulations based on a 3-dimensional Fbisson distribution modelo

IAN HAMPTON

Ne",! Zealand:

New Zealand has been investigating the use of acoustics for fish population
assessment for about six yearso For most of this time work has concentrated 4It
on developing hardware, in particular a digital echo-recording system with a
capability for, echo-counting, integrating and other analytical techniqueso

During 1979 a survey of both pelagic and demersal f·sh \ßS carried out over
three cruises in the Hauraki Gulf in northern New Zealand. The cruises were
primarily for equipment evaluation, however, consideration was also given to
survey designs and a scheme using trrolsects selected randomly from the set of
10 lines of latitude crossing the Gulf ,~s adopted. A number of trawls were
also carried out for species identification, the catch consisting principally
of Snapper and Jack MackereI.

puring 1980 worl~ has commenced on a study of small pelagic fish (Sprat, Anchovy
and Pi~chard) off the East Coast of New Zealand. A preliminary cruise was
carried put in February and furt her. cruises are planned for Oetober and Deeembero
Systematically allocated transects were used iL the preliminary survey and it
is p~oposed to investigate the use of post-stratifieation using hydrographie
data CSalinity) since the distribution of the fish is thought to be tnfluenced
by the hydrographie regime.

ROGER COOHBS
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ABSTRACTS

The Planning Graup met in Reykjavi.k in May 1980, and prepared a draft
prospectus which is Bubmitted as Appendix 1.

Each country submitted abrief report, and these are attached as
Appendix 2.

Countries are requested to submit cruise reports or similar summaries
of survey results, particu1ar1y those containing statistical tests of
significance.

Countries are requested to keep the group informed about standard acoustic
targets, and about any research on this topic •

La graupe de planification s'est r~unie a Reykjavik pendant Mai 1980, et
vient de preparer un prospectus tentative, 1eque1 est presente ci-jcint
Appendix 1.

Chaque pays a soumit un rapport court, et ceux 1a canstituent Appendix 2.

Les pays sont invites a soumettre des rapports de vayage ou bien des
sommaires egales, surtout ceux qui traltent des tests de signification.

Les pays sont invites egalement &rendre compte des cibles d'etalonnage
dont ils se servent et des recherehes concernant ceux la.

Report an 1st meeting held on 7 May 1980 at the Marine Research Institute,
Reykjavik.

Present: R E Craig
(Convener)

J B Suoma1a Jr.
(Via Convener)

UBuerkle

J Jakobsson

Marine laboratory, PO Box 101,
Aberdeen, Scatland.

Char1es Stark Draper Laboratory
555 Technolagy Square
Cambridge HASS 02139 USA

Biological station
Department of Fisheries and Oceans
St Andr~...!s, Ne...! Bruns\>lick, Canada

Marine Research Institute
Skulagata 4, Reykjavik
Iceland

1



A Kemmerer

o Nakken

J.Scharfe

National Fisheries Engineering
laboratory

Nl4FS/N~ NSTL Station
HS 39529 USA

Institute for Marine Research
PO Box 1870-721
5011 Bergen
Nordnes
'Norway

Department of Fisheries
FAO Via delle Terme di Caracalla
00100 Rome
Italy

- < <

1st Session

(1) The group considered the general character and scope of the proposed
symposium. It was decided to concentrate rather strongly on
quantitative assessment of fish population, and not to include
acoustics as an aid to fish capture, nor purely bio-acoustic
subjects. It was decided to avoid any excess of purely engineering
cqntributions, and the draft prospectus has been rather carefully
worded to this end.

(2) It was decided that the meeting should take place in a single
forum, and that parallel sessions should be avoided. There was
emphasis on the need for ample dis~ussion time, and it was agreed
to provide if necessary for review and summary of papers by expert
rapporteurs. This however could not be arnutged until there \vas
more information about the likely number of papers.

(3) It was agreed to invite selected authors'to prepare review papers
on major topics and the likely subjects for these are:

(a) General physical principles of acoustic populatio~ assessment.

(b) Procedures for physical calibration of equipment.

(c) Fish and other orgahisms as acoustic targets.

(d) Pesign and execution of acou~tic surveys in relation to
distribution patte~ns of fish.

(4) The outline prospectus was considered and amended as necessary.
The revised version of this is attached. The dates for the
symposium we~e agreed as 21-24 June 1982 in Bergen, Norway.

(5) Note was' taken of a letter from C.S. Venema FAO and the convener
was asked to write and welco~e the offer by ]~O to prepare an
up-to-date bibliographY of fisheries acoustics.

2
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2nd Session

(6) The group met to eonsider its seeond mandate i.e. to eneourage
co-operation between countries on this topic, if necessary before
the actual symposium. The eonvener introduced the subjeet and
invited a brief summary of the state of the art in the different
countries. These summaries are appended to this report as they
eeemed to the group to be of some lasting value and interest.
The convener was instructed to seek similar brief report from
K. Udanov, U.S.S.R.; M:llcolm Castle, Australia; Roger Coombes,
New Zealandj !an Hampton, South Africa; and Armin Lind~uiat,

Sweden.

(7) Various proposals for collaboration were considered, without any
strong reaetion. Three matters however were strongly recommended,
and are supported by the whole group.

(a) Members are requested to send to the convener a detailed
statement of their method of physical calibration referring
clearly to the principles and practical aspects •

(b) Members are to keep the convener informed of any studies on
standard acoustic targets in the eountries eoncerned, and
on any progress in selecting or developing better standard
targets.

(e) Members should send to the convener as many reports as
possible giving survey results and statistica1 confidence
limits. While summary papers are desirable for the symposium,
what is wanted now is a quick eirculation of existing cruise
reports, and similar documents, to assist less experieneed
groups in survey planning. The convener should arrange for
papers on (a), (b) and (e) to be copied and circulated to
members of the group.

(8) The group will need to meet again in about 1 year's time to prepare
recommendations on standard targets and calibration procedures.
This is clearly essential if the group is to have any influence
on international co-operation. (It is elearly not necessary to
meet so soon merely to progress the arrangements for the symposium.'
In order to conserve national travel funds i t is proposed to meet
at the same time and place as other working parties of the Fish
Capture Committee i.e. in Nantes, France, in the period 4-8 May 1981.

R E Craig
Convener
27.6.80
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APPENDIX 1

SYMPOSIUM

•

on

Fisheries Acoustics
Bergen, Norway

21 to 24 June 1982

organised by the

International Council for the Exploration
of. the Sea (ICES)·

with the collaboration of

United Nations Food and Agriculture
Organisation (FAO)

\ A
SYMPOSIUM sur les Techniques acoustiques appliquees a la peche

BEIDEN, Norvege

21 au 24 juin 1982

organise par

Le Conseil International pour l'Exploration de
l~ Mer .(CIEM) .

avec la collaboration da l'

Organisation des Nations Unis pour l'~limentation

et l'Agriculture (FAD)

., .



The Council first !'ecognüsed -the importance o~ l"isheries A.OO't1BtiC6 through
its Herring Committee, and arranged the preparation of an extensive review
edi, ted by W C Hodgson and A Fridriksson (Ripp et Proc Verb CXXXIX 1955).
Later the topic was transferred to the gear and Behaviour Committee, now
renamed the Fish Capture Commi ttee. Ql behalf of this committee
A R Margetts convened a symposium in Bergen in June 1973, and the
proceedings were published, with help from FAO (Rapp et Proc Verb 170
1977).

The support of FAO was most valuable in this enterprise, and it should be
noted that the successive gear congresses arranged by that organisation
included sections on fisheries acoustics, and that the 3rd Congress held
in Reykjavik in 1970 was devoted very largely to H.

Council decided by resolutions in 197& and 1979 that the time bad come to
convene a new symposium, and is pleased to accept the offer of accornmodation
and facilities offered once again by Norway.

PROORAMME

Fish stock Assessment by acoustic methods is the dominant theme for this ~
symposium but papers on other applied aSPects of fisheries acoustics will
be considered.

The following classification o~ subject9 will be adopted, subject to
availability of contributions:

(1) General principles.

(2) Engineering: Design features of equipment for quantitative
estimation of fish populations.

(3) Procedures for physical calibration including calibration
stability of equipment, and reliability of beamshape
informat'i.on-.· . .......

• 1.

(4) Fish and other organisms ~s.acoustic targets.

(5) Fish schools as acoustic targets.

(6) Systems and procedures'used in practical surveys.

(7) Design and execution of surveys in relation to distribution
patterns of fish.

(8) Reports of survey results ~ncluding estimates of precision
and comparison with other.types of estimate.

(9) Other relevant topics.

PROCEDURES AND DEADLINES

There will be invited review papers on the main topics. Other contributions
are invited on the topics listed above. Summaries (about 300 words) of
proposed papers should reach the convener or vice-convener before
31 August 1981. Authors of accepted papers will be informed in
November 1981, and \vill receive instructions concerning the coding, format,

1
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reproduction and mailing of their contribution. The contributions should
be in Fre~ch or Englisl'; and shoul:d not exceed 3,000 'words. A sUmmary should
be provided in ,French and English of not more than 300 words.

All papers will be circulated in fu11 in advance of the Symposium. For
this to be done, the neqessary number' of copies must reach the
ICES Secretariat not later than 31 March 1982.

The conveners wish to allow time for discussion, and reserve the right to
have re1ated papers presented collectively via a Rapporteur, ~r if
necessary to limit the number of contributions.

Those proposing to attend the meeting should inform the ICES Secretariat
not later than 31 March 1982.

Addresses:

•
Convener

R E Craig
Marine Laboratory
PO Box 101
Aberdeen AB9 8DB
Scotland

Vice-Convener

John B Suomala Jr
Charles Stark Draper Laboratory
555 Technology Square
Cambridge, Mass 02139
USA

•

For administrative purposes 'p1ease contact:

General Secretary
ICES
2-4 Palaegade
1261 Copenhagen K
Denmark

La conseil d'abord a saisi l'importance des techniques acoustiques de peche
par son "Comite du Hareng l1 et ~ organise 1a preparation d 'une 1arge
synth~se editee par W.C. Rogson et A. Fridriksson (Rapp. et Proc. Verb •
CXXXIX 1955). Plus tard, 1e sujet a et6 traite par 1e "Comite des engins
et du comportement TI, A l' heure actuelle rebaptise "Cornite de cayture des
animaux marins". Au nom de ce comite, A.R. Hargetts a organise un
symposium d Bergen, en juin 1973 et 1e compte-rendu a eta publie avec
l'aide de la F.A.O. (Rapp. et Proc. Verb. 170 1977).

La soutien de 1a F.A.q. dans cette entreprise a eta tres important et l'on
doit remarquer que les congres successifs concernan~ le~ equipemente de
peche org~~ises par la F.A.O. comprenaient des sessions sur les techniques
acoustiques de peAche, et que le 3eme congres ~ Reykjavik en, 1970 leur etait
consacrl en grande partie. ~

La Conseil' adeeide, par des resolutions'en 1978 et 1979 qu'i1 serait
interessant d'organiser Wl nouveau symposium et est heureux d'accepter,
une fois encore, l'invitation de 1a Norvege.

2



Programme ..... .~.

. L' evaluation des stocks ..cj.e pois!30n par .le~ ~ teehrliques ,acoustiques est le
theme dominant de ce symposium 'mais d 'autres articles' seront ~tu~i{s, sur
1 t hn ' t' I' /, 1 ~ hes ec ~ques acous ~ques app~que a a pec e.

La classification suivante des sujets sera adopt~e sou~ reserve de la
disponibilite des articles:

(1) Principes generaux.

(2) Ingeni6rie: etudes de projets d1equipement pour l'estimation
quantitative des populations de poisson.

(3) Procedures pour lletalonnage physique incluant la' stabilite
de la calibration de l'equipement et la fiabilite de
l'information COnCerl1allt la forme du faisceau.

(4) Poissons et autres organismes comme cibles acoustiques.

(5) .Cibles acoustiques constituees par des bancs de poissons. •(6)

(8)

Systemes et proc~dures utilises dans les etudes pratiques.
, ,

Projets et executions des etudes. compte tenu la distribution
des poissons.

. . '"Rapports des resultats des etudes y compris les calculs de
precision et de comparaison avec les autres types d'estimation.

Autres sujets adequats.
,

Procedures et dates limites

A cette occasion, des articles de synthese traitant des sujets principaux
seront tra!tes. Les experts sont invites a presenter des autres articles
concernant les sujets mentionnes sur la liste ci-dessus. Des resumes
(environ 300 mots) des articles proposes devront parvenir au President du
Symposium ou au Vice-President avant le 31 aout 1981. Les auteurs des
articles retenus seront informes en novembre 1981 e4 recevront des 4It
instructions concernant le codage, le format, la reproduction et l'expedition
de leur article qui devra~etre en francais ou en anglais et ne devra pas

./..,f . ~ f .
depasser 3000 mots. Un resurne n' excedant pas 300 mot~ devra etre ourn~

en franfais et en anelais.

Tous les articlesserqnt distribues avant le symposium. Pour ce faire,
le nombre de copies necessaires doit p~rven~~ au secretariat du CIEN au
plus ·tard le 31.. ~rs' 198? .

Les organisateurs sauhaitent 'q~ ,'un c'ertain temps soi t imparti a la discussion
et se reservent le droit de presenter collectivement, par un rapporteur, les
articles presentant d.es analagies, ou,. si necessaire)de. limiter le nombre
d1articles presentes. .
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Les personnes desireuses d'assister a la reunion devront en informer le
secretariat du CI~1 au plus tard le 31 mars 1982.

'.

Adresses":

President

R E Craig
Marine Laboratory
PO Box 101
Aberdeen AB9 8DB
Ecosse

Vice-President

John B Suomala Jr
Charles Stark Draper Laboratory
555 Technology Square
Cambridge, Mass 02139
Etats Unis

•

•

Pour les sujets d'ordre administratif, contacter:

MLe Secretaire General
CIEM
2-4 Palaegade
1261 Copenhagen K
Ianemarlc
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APPENDIX 2

REPORTS FROM COUNBUES ON THE PRESENT STATUS CF ACOUSTIC 'SURVEYHErHODS

UNITED KINGDOM , I

•

Acoustic surveys using vertical,sounding and echb-integration are carried
out regUlarlyon blue whiting, sprat, and herring.

The value of these surveys and the reliance placed upon the results differs
considerably between species, as folIows:

Blue whiting: Surveys are mainly in the first 4 months of the year. The
results are not thought to be particularly accurate nevertheless they have
provided the major evidence for the stock size, and for determining national
policy in relation to this species.

Sprat: Surveys have been carried out mainly in December-January in coastal
waters, but a few surveys have taken,placed further offshore in July~ The
winter surveys are not regarded as particularly accurate, but prov~de a
valuable, check on the other sources of information. In fact none of the
aväilable techniques can provide an accurate estimate of this stock.

Herring: Herring i~ UK waters are at present scarce and there is 'difficulty
in locating them. International surveys using trawl' and acoustic methods
have not given useful quantitative data, bu't, confirm that', the stock is
abnormally low.

,\
USA

Echo counting techniques are'used in the United States on:an infrequent basis
for assessment surveys of salmon in lakes prirnarily in'the northwest region.
These techniques also have been used in the Great Lakes, 'but rather
infrequently.

Echo integrat~on techniques are being used operationally off the northwest
coast and in the Bering Sea for assessment surveys of ~cific hake, west
coast herring,'and ~lleye pollock~ ,Emphasis is on the'use of a towed
transducer system, real time digital integration, and in situ target strength
measurements with a dual beam system.

Sonar mapping is used operationally in the south western region of the Uni ted
States primarily for assessment surveys of northern ancho~~. Conceptually,
the technique consists of projecting a pulse of acoustic energy through the
waters and timing the period when it encounters and leaves a fish school
(range). These surveys are used in conjunction with egg and larvae surveys
and monitoring the commercial catch.

1



FRANCE

1 Systematic acou,.stic surveye have been done in the'fiJay of Biscay to
locate schoole of sardines, anchovy and sprat. These allowed the
preparation of charts for fishermen, showing where fish could be
caught. The populations ware sampled by pelagic trawl, but this is
not considered to give quantitative information, because the'
different species are not equally easy to,catch.' '

2 A cruise was made by .'Tl~lassa' in 1978 off the coasts of Iceland
,and, W. Scotland, making an echo-integrat~r survey of Blu~ Whiti?g.
The results are considered to be very approximate.

3 In 1979 'T~lassa' participated'in the International IeES acoustic
survey for herring, again'using the echo-integrator." A commercial
trawler was used on this operation as ascouting vessel.

4 ,In June ,1,980 'TMlassa' will ~e a 10 day calibration cruise in
the Bay of Biscay. In JUly, following the Council recommendation,
France will contribute her part of a second international herring
survey.

5 'Thalassa' uses Simrad equipment for echo-integration.

6 We think that ass~ssments by echo-integration should be supplemented
by fish sampling (probably bY,trawl), in order to identify as
clearlY,as possible the fish being detected. The aim is to
describe the stock of a particular species, and not merely to measure
an undetermined biomass.

7 In 1981, France will participate in the international FIBEX-BIOHASS
project, to assess Krill stocks in the Antarctic.

'cANADA

In Newfoundland, capelin integration surveys'have been done since 1976;
redfish counting surveys were started in 1978. A microprocessor-based data
logger and an upward looking towed transducer are being developed.

:. Underwater photography is being used for independent estimation of school 4It
, densi ties.

In the Maritime region, no routine acoustic assessment surveys are done
at present. Interest is in deve19pi~ 'this capability for herring and
mackerel using a microprocessor-based datalogging system. The data logger
is in the final stages of construc'Üon and will be used this summer on
feeding herring concentrations. ether worK includes target strength
measurements, both under controlled conditions and in situ with a dual beam
transducer. Most of the work on the latter MB been software development
to ~~lY6e echo return patterns. Unknown behaviour is thought to be the
chief hindrance to quantitative estimates; a towed underwater photographie
vehicle has been built to attempt to photograph fish in their 'natural'
state as avesseI passes.

In British Columbia, large-scale biomass estimation surveys of pelagic
and semi-pelagic species are being done. A dual beam system and methods
to study the detailed structure of echo return signals are being developed
to determine in situ target strengths.

2
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lCELAND

Herring

The recovery of the Icelandic summer spawning·herring has been monitored by
echo integrator surveys since 1973. These surveys are.carried out in
December when the adult stock has assembled on the wintering grounds which
are close to the shores of SE Ieeland. At this time.~f the·year the stock
seems to be aggregated in one or tW9 large schools. Usually the area is
about ·10":20 sq n.m~ and' .the vertical ext~nsion about 10-20m in waterdepth
within 100m. The results of these surveys have beenused with cat~h in
number at age data to calculate fishing mortalities of the season
immediately preceding the survey. These fishing.mortaliti~s have then been
used to initiate a V~A•. Thus a' database is being built up to correlate the
echo abundance estimates with stock assessments which are based on fisheries
data. The echo integration results are used to manage the herring fishery.

Capelin

Since 1978 echo abundanee surveys have been carried out to estimate the
size of the Icelandic Capelin stock. Since 1979 these surveys have been
carried out in elose co-operation with Norwegian eolleagues. It appears
that optimum results are obtained in October and in January - February when
the area of distribution is relatively limited and at present surveying
effort is eoneentrated in these months. Due to the rapidly ehanging weather
and ice condition as weIl as the behaviour pattern of the eapelin it has
been commo~ praetiee to wait out in the field for optimum conditions. When
conditions become favourable the area of distribution is generally known
in detail. Abundanee estimates can then be made within a short period of
time. The results of the above surveys are used to manage the capelin
fishery.

o-group since 1970 echo integration has been used in conjunction with
pelagic trawling to monitor the abundance of o-group fish in the

Icelandic area. These surveys are carried out in August each year.

NORWAY

1 SURVEYS

The Institute of Marine Research, Bergen, makes exte~sive use of hydroacoustic
surveys to obtain information on stock size and composition of the fish
stocks of main commercial importance in Norway. The use of echointegration
techniques in combination with frequent sampling (trawl catches) of the
recorded fish enable the scientists to arrive at estimates of number of
individuals for each species and year-class within the areas which are
investigated during each cruise.

1.1 Capelin

Since 1971 reg~lar surveys have been carried out in the Barents Sea
two or three times a year; in January, in June-July and in
September-October. The September-OCtober aurveys are conducted
in co-operation with research vessels from USSR, and the results
from these surveys are the main input to the stock assessment work
which is the basis for the management of the fishery. Comparison
of the acoustic estimates with estimates based on tagging experiments,
egg and larval surveys and catch statistics indicates that the
acoustic estimates are the more reliable ones.
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In 1979 similar cruises were carried out in co-operation with
the Institute of Marine Research,. Reykjavik, on cape·li~ in the
Iceland - Greenland Jan ~~yen \~ters.

1.2 Cöd and· haddock

Regular cruises have been undertaken eac~ year since 1976 with.the
purpose of estimating the amount of immature .cod and haddock in
the Barents Sea•. VJtten comparing the estimates of individuals
of one particular· year-class in successive years the results seem
reasonable, but the acoustic estimates show deviations from·
VPA-estimates of approximately 50 to 200 percent.

1.3 Sprat and herring

In November-December each year the amounts of Q-group herring and
sprat in Norwegian fjords and coastal waters are estimated from
acoustic surveys. Some preliminary work has also been carried out
on North Sea herring and sprat during 1979-1980.

1.4 Blue whiting

Yearly cruises in March-April cover the spawning fields and migration
routes of blue whiting. Estimates of spawning stock size are
arrived at and the results show a fair degree of reliability when
comparing the estimates ·from year to year.

2 EXPERD1ENTAL v/ORK

Experimental work is carried out with the aim of quantifying the limits of
confidence of the acoustic estimates and to increase the precision of the
results. ·The experimental studies are concentrated on problems related to
fish behaviour and carried out in two different projects:

1. Field investigations to study how the recorded fish react
to the survey vessel under varying conditions (fish density,
depth, size and maturity stage, etc.).

2. Theoretical and experimental studies to establish scattering
cross sections as functions of species, length, density and
behaviour.
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