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10 General 

The ICES/FAO TrainJL~g Course in the Use of Acoustic Methods in the study of 
Fish Stocks~ with special reference to abundance estimation~ took place in Svolvrer, 
Norway~ 2 = 15 March 19690 A list of participants is attachedo 

The programme wa.s outlined on beforehand by a Working Group (MM: 0 Cushing, 
Midttun, Parrish, Scherbino (ICES), and Sffitersdal (FAO)), arid. preparations and 
arrangements were carried out in co-operation with the Institute of Marine Research, 
Bergeno 

During the Course a steering Group was established (I'J:M:o Craig~ Cushing, 
Midttun, Olsen, and Sffitersdal)o 

Wi th smaller modifications the Course was completed in full accora.a:l.1ce with 
the planned programmeo The first five days were used for lectures, demonstration 
and Vld.ryVl=tra:i:ning with equipment ashore. The next five days field training onboard 
the different participating research vessels took placeo The last days were used 
for Working Group activities, d.ata processing9 reporting and final discussionso 

20 Lectures 
" 

'Ine lectures were based on the FAO ManualX ) made available just in time for 
the Course 9 

The follow:i:ng general lectures were giveng~ 

1) Physical principles of sound transmission and reflection in 
water (by Lo Midttur!)o 

2) Description of sonar equipment (by Ro Ivri tson) Q 

3) Description of characteristics of echo-records (by Go S<etersdal)0 

4) Methods of identifying echo=records (by Ro Craig)0 

5) Abundanoe estimation from echo~records (by Do Ho Cushing) 0 

6~ Design and operation of echo=sUICveys (by Ro Craig) 

7) New development in sonar technique (by Do H. Cushing)0 

After each lecture the :floor was open for discussionso Reports of the 
discussions hav'e ·been preparedo 

A£ter the general lecture on Abundance estimation one full day was assigned 
for some sort of symposium 0 

x) Manual of Methods £or Fish Stock Assessmento Part Vc The Use of Acoustic 
Instruments in Fish Detection and Abundance Estimationo (Bo Bo Parrish, edo)o 
FAO Fisheries Technical Paper, NOo83~ Rome 19690 
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The first and longest part of this section was devoted to discussion of various 
methods developed to count descrete scatterers 0 This would also be the objective of 
the practical exercise of the Courseo Secondly, possible methods of measuring the 
abundance of organisms, when occurring as multiple scattererers~ in layers and schools, 
were discussedo Short lectur~were given. by~ . 

1) Cushingg The Lowestoft Method 

2) Craigg The Aberdeen Method 

3) Dowdg The Dartmouth Method 

4) Nakkem The Eergen Method 

5) Scherbino~ Work done in USSR 

6) Shibata~ Work done in .Japan 

7) Glsen: The Estimation of School Size from Echo-Traces 

8) Eodholt: Quantitative Measurement of Scattering Layerso 

3. "Dry!l=Training 

Equipment for "dryii-training was placed at disposal by the SnmAD Companyo An 
echo~sounder and some additional equipment were simulated in operation by playing 
back from a special typerecorder various characteristical echo-records, collected on 
beforehand during actual echo-surveys. A horizontal Sonar set was also demonstratedo 

This part of the Course was conducted by Go Vestnes. 

40 Calibrations 

A special lecture was given by Po Pettersen on the calibration of echo=sounder 
and sonar sets. The following day an actual calibration of the ilG. Gc Sars~i 
equipment was carried out in the Trollfjord, few hours steaming from Svolvffiro 

50 Fi·eld Training 

The follo;,ring research vessels were plaC'ed to disposal f'Jr the Course; 

R/y ilTridens'\'" Netherlands 

R/V vgClione~1, England 

R/V iiClupealt , Scotland 

R/V iiGo Go Sarsi: ~ IiTorway 

Since they carried somewhat different acoustic equipment, it was felt necessary to 
let all trainees do survey trips on all vesselso Consequently, fOUX\ClGxking groups 
were established, each with one group leader, and four surveys were completed by 
all vessels 0 So Glsen was appointed il fleet commanderli 0 He designed the surlrey 
programme which was repeated all days by all the vessels; "Clupea~v made b.er survey 
by daYc.time, whereas the other ships made nig.."lt surveyso 

Atta9hed are short descriptions of the survey programme of each shipo The 
Canadian programme "laS carried out onboard the :IGo O. Sars" 0 

60 Data Processing and Group Reports 

_JThach g±ou~ prepared reports .from their different surveys~ when possible~ 
charts were drawn for fish distribution and density. 

70 Discussion. 

Among the questions discussed during the final section of the Course, 
three points were of particular importance g 
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1) The efficiency of the Course could probably have been improved by: 

a) 

b) 

c) 

The Manual should have been available on beforehand. (This was 
by no means possible). 

Collecting a more homogenous group of trainees. 

Increasing the !! dryVl_ training porgramme. Only one half day 
was available for this part. In connection with this, the 
importance of simulator systems was pointed out. A Working 
Group (Mltson, Vestnes, Forbes) prepared a short specifiaat= 
ion for such equipment. 

2) In connection with the general discussion of "bi-Dlogical and engineering 
aspects, it was pointed out how important it is to have a permament fo.:ru:rn 
in ICES, particularly for acoustics. Since many subjects are covered by 
the Gear and Behaviour Committee, the experts dealing ':ri th the field of 
acoustics are not always able to attend the ICES meetings. It was 
recommended that a sub-committee under the Gear and Behaviour Committee 
should be established, and the Convenor offered to raise the question 
for discussion in this Committee. 

3) It was further recommended that steps should be taken to organize a 
Symposium on iiAcoust:ic Hethods in Fisheries Researchil

, to be held not 
<before 1972. 

8 0 Final Remarks 

The Convenor would like to state thao'" 9 thanks to a good co~operation from the 
participating persons and organizations, the aX1'angement went very smoothlyo Great credit 
should be given to the excellent work of the :research vessels. The hospitality shown to 
us by the Norwegian Director of Fisheries, the JVIajor of Svolvrer, the SIMRAD Company, and 
the captains on the research vessels was greaT,J .. y a.ppreciated. by the members of the Cottrseo 
By his talk on liThe Lofoten Fishery down theiige:3H Rector Hansen of Svolirrer Gyronas gave a 
charming introduction t@ one of the most class~cal fisheries of the Worldo 

A somewhat more comprehensive report from the Course will be prepared in 
co-operation with the FAO representatives of the Course, sna presa~ted to the Gear and 
Behaviour Committeeo 

Bergen, 19th April 19690 

2 Appendices 



Appendix I 

Acoustic Training: Course $ Sv..2...~,g~ = 15 Harch 1969 

Revised List of Participa..."1ts 

EX:PERTS 

Name 

He1ge Bodb.o1t~ 

Ro Be Craig~ 

Do Ho Cushing, 

Richard G. DO'V'Td~ 

Mars 1J[, dttun (Convenor)? 

Ro :Bo Vli tson9 

St. Olsen, 

B. :Bo Parrish, 

Per Pettersen, 

Gu:n:na:r.' Sretersdal, 

Gumillk~d Vestnes, 

STDJ)E!~;rl'S 

FAO Partici£..ants g 

~1ichael An.sa~Erm:ni.:r.t ~ 

Percy Cane Iglesias, 

Address 

8imonsen & lJ[ustad~ 
HORTE::t\f ~ Ncrrivay 0 

]Y[arine Lao,)':::atory, 
PoOo:Box lCl~ Victoria Road, 
.A:SERDEEN~ Scotlando .AJ39 8D:B 

Fisheries l,8..borato:ry 9 

LtJT",lESTOFT? Sll.fTclk, U oKo 

lvIarine Ecology I,aooratory, 
:Bedford In.sti 1;ut.e ~ 
DAETl'I[OUTH" NoS 0" Canadao 

Directorate of Fisheries~ 
Insti tTJ.te of Harine Eesearch~ 
Postbox 2906 9 

5011 :BERGEl'T,=Jsro:s.:m:r:ss 9 N o Tivay 0 

Fisheries La.~b():ra,t.o:c:y ~ 

LO\.,'lESTOFT~ ~T"Ko 

Fisb.er5.es Depa:.rtment, 
Fj~.O? 

Via delle Te:rme di Caraca11a, 
o Ol 00 R OI'i[E: ~ Italy 0 

Ivla.:Cll18 -
Po o ,,]3 ox 101" Victoria Road~ 
AJ3ERDEEl.1f 9 S0fytlando AB9 8DB 

Simonsen & IVJ:ustacL, 
HORTE1:T, 1~or~Tayo 

Fisheries Departmentl 
FAO 
Via delle Terille eli Caracalla, 
00100 R01"iE? Italyo 

Directorate of Fisheries, 
Inst1tute of Na:rine Research, 
Postbox 2906, 
5011 :BERGEJ.IT=lITORDNES, Norway. 

Fishery Research Unit, 
PoO.Box B=62~ Community 2, 
TEl\1/\. 7 Ghana 9 \r\Test=l~frica" 

Insti tuto del JYla.r 9 

CIDJCNITO~CALI.AO, Peru. 



Name 

Marti:D. O. Nelso!ll9 

Jose Alindogan OrdOTIeZ 9 

Nelson Roig Perez, 

Capto K, Shibata, 

~~ticiJlan.tsg 

Ha:.'1S l!..ckefors 9 

Erling :Bakken, 

Ger-a:rd J3oonstra 9 

J a:t.11J~S z J3urc z:Y"ILsl~.i ~ 

}funuel Lima Dias 9 

Sluclair To Forbes~ 

HBrdu:r Frima.:rL."'1sson, 

Da:vid Griffith~ 

Wolfg"d.ng Horn ~ 

:B:ria;n Wo Jo:nes, 

Per Ka:nneworff, 

APP"lC (etd.) 

Address 

J3urea1)_ of CCYi'1J::nercial Fisheries? 
Exploratory Fi.shirlg and Gear Research :Base, 
2725 fiIontlalce :Blydo East, 
SEAT'rLE 9 Washington 98102 9 U 0 S.A. 

fIarine Fisheries Biolog'llf Division, 
Philippine Fish&:des Commission, 
Real Sto Corner Nagallanes Sto 9 

Intramuros9 I~uITIA9 Phillipines. 

Centro de Inv-'3stigaciones Pesquexas, 
Playa Habar.8,~ 
BPJ:_i'·TO 9 Cu~ba 0 

Prof, of Fisheries~ 
Nagasaki D"ni 
NAGASAKI" J aparJ 0 

Insti tute (if jVLarine Research, 
S~453 00 1-jJ3EIf"rL 9 SilTedeno 

Directorate of Fisheries? 
Institute :")i f/"J.arine Research 9 

PQSt'DOX 2906,? 
Bu~GEI~\To--~I0"OPJJl~ES~) lJorl,\Ta::y-- ~ 

J~'j" s11s::~-i e~ ItL::L:'E<>tcd::a te, 
trscr:cllics.l, ,B_e8'3a.:~\::.I1. r~epartment 51 

1 
IJl'ICTII1F2,T ~ _"s,nciso 

Sea. Fisne-:;';j.e,s 111,St.ltut',s9 G1Jr1\JTI;t 
A10 Z, S(:ir .. v:'I\:~~7Ia:::.i.:i,8.J ], ',~ Polan,d o 

Il'1Stitl.~oti:; ·,le' JYIaritima~ 

;J;;,i s ,:i,:; L18:80A 2 < Portugale 

~'J2lJr-i:r:>e 

F'o 0 ~ Bo:z: 101? ~riGtoria R~)ad, 
.0J3ERDEErT ~ SCi::d~lando ~1U39 8D:B 

Island.s ~ 
RE'lKJA\TIK? Ioel8JJ.cLo 

:Departmer:1:; lof Agric:ul "t1.rre and Fisheries, 
F'isb.eries 
3; Cathal 
Du"'BLIIJ 1 <t Ir~;18n(lo 

Fishel"'i6S 

fUr Fischerei~ 
" Palmaille 99 Germany 0 

LO\oJESTOFT ~ 8llffolk. :mngla:ndo 

GrC1nlS!lds Fiskerill11ders0gelser s 

1 :8 9 

DK~2920 CE§,JITnT:TENLmm 9 De:nmarko 



iJaro.e 

ArrrdU~ Lina~uist, 

Odd bTak_l.;:en 9 

IvTax",s t; ScheJ:'birlC} so 

HiP SclTL11 tz, 

Pe:c Solemd_81,_ 

Rjalm8T Vilhjalms~on, 

Olgiero_ i1lrzesinski, 

.:.4.tLa.r,ess 
~O_~ 

II1st5.tute ()f I\lIa.riJJ.e Res eaprcl1. , 
BOftrd of Fi>s~(J.eries 5 

11~{SE}CIL ;~ S~Ted8rJ. 1.' 

Direci:ors"I:,e l:f JTisheTies 9 
Insti tllte ~.,. I':I:-:3"rine Pl8s,earch;'l 
:Postbox 
5011 J3ERC~EEr,,-",JJORL:NES? DTo:rrlTay D 

V1Hno, 

AEE.I (etas) 

"'il(., IZrasD,csel.slza.ja. 17 IIlOSCO\,<[ ~ USSR. 

t fiir Fishcerei s 

2000 Hf'Cr.l1:c~:L',;;r: C::'J" Pa.l.maill.9 9, Germany 0 

})i~'ec t(Jl"'a-(·\?- .~ -::' Fi.sh.eries;l 
I~Lsti~tl)te of J~/L8~rin,e Beses..rch9 
Pcs-:bcjJC 
50'11 T~ER(·EIT-= ~\TOPGJI\1ES i 

~':ra,:C~;~j~}e f,~s·E::ec<~:oc:·:C:. Ij:u:;ti tl.1.;~e ~ 
Sklil e~ga, ""G,?>., 

p..ErK~r .A \rI~K ~ 
-> ~J 

TC81,arld~ 

i'1orski Rfbacki 9 GDl1Q4.. 9 

J- "'1 
~~.J.- a,:1n. ::~ C Z erl]' .3, 

-, 
J_ 7 Po18..,u.Q:D 
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I~W Sonar Tr<l.inin~Q9urse 

PROGR/".,J"'V[ME OF THE FIELD Il'HAIIITNG 

ilClupea!1 "rill leave Svolvcer on Sl.l!."'lday" lVlonday ~ a...1'ld Tuesday, and Wednesday at 0900? 
re~~ing at 150300 

She "Vdll carry out all echo~sur\<~ey for cod shoals in Vestfjord using the 400 kRz 
sounder 9 and one conventional echo~soundero T'he ship is fitted with a Kelvin Hughes 
MS 35 sounder and Simrad SK 3 sonar 0 

In addi tioll, under-tATater photographic equipment will be available for inspection, 
and operation 1dll be carried:. out to try to photograph the Lofoten code 

Exerc;ise onboard "Go 00 Sa.-rs!1 

10 Select the amplifications of sounder aJ:""ld C"liTo 

The Sonar· equation is g E 

E can be expressed asg E 

RS x·eceivlng sensi tivi ty 

F amplifica.tion sOlJnder e 
F amplification CRT s 
U CRT=readingo 

S+T=2E 

RS = (\F + F ) + u e s 

Craig 

20 Ccmn.tthe DJ.:lJIib,er of reeC'rded fish fQ]:: each na~J.tical mile (paper count and 
integrator count and lvTi te the numbers per nau.tical mile on provided sheetso 

)0 01?-t;ai11 distributions of E from CRT~readings and find To 

40 Ca.loula:l:;e th3 sampling volumes (sampling i9xeas)o 

50 Caloulate tl::e number of fish per Ul'1i t sRTfa.ce area. Dxaw a chart which 
'Shows the de:w.si ty distribution in the area, 8iJ.1."'Veyedo 

Nakken 

Programme of work on R/V ilClione" 

Survey will be macte using the tl1JJ"JJ.bsr gear and the Lowestoft 100 kHz soundero 
COUl),ters will ·be used on equipments yiel,ling numbers of individual fishes and 
num~bexs of shoa.1so Estimates of average signal from fish will be mad.e and. hence 
average size and sampling vohUll.e from tables 0 

.A trIT xecorder will also be used to '3xamine the trace pattems in timeo 

Do Ho aushing 



App.,II (etd,,) 

l!.Sf~:ramme fOT use of Canadian OO'Ullting system. by trainer 

1. Obtain recorded eOlL"lts for individu.al eehos loggL"lg time and using ships to obtain 
distance travelled. 

20 Study the number of overlaps obtained from repeat countso 

3. Do exercises correcting repeat counts for simple overlap 0 

40 Make comparisons between NODvegi~"l integration system and counting system 
correcting for different beam angle of the two units and comparing the counts 
with voltage1evel for a single transmissiono 

50 Do number 4 with different densities of fish" 

Dowd 

Sea Training Pr0o~amme onboard !!LV ilTridens ll 

:Mapping the ood distribution in the survey area by counting individual fish traces 
and plotting the results on a map in terms of nOe of fish per unit surface areae 

This "[.viII be done from the echo~records of one or more of the echo-sounders 
available (Elac 9 Kelvin Hughes p Simrad) ~ for wrlioh the sampling v:olumes are to be 
estimatedo 

So Olsen 


