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Apart from its direct walue Yo the pelagic fisherman, the recording echo-seunds

_is an important tool in a numbsr of fishery biologioal studies, Of these, perhaps
the mogb important ere studies of sbock distribution snd migration, The application
of this gesr, and the olosely allied sguipment ASDIC, to thig type of problem is well
illustrated by the recent investigations by Norweglan workers in the Norwogian Ssa i
(Dovold 1952).

Bofore the echo-scunder can be used effectively in this sort of 1nvastagation
it is nevsasary that the types of traces given by any species of fish should bs 'j__
reasonably scourately known. Nobt unbil this difficulty has been overcome cen the -
results of echowsounder surveys be interproted with confidsnce for any one species.
In seme areas, whers only one pelagic speciss is found in abundance at any one %1mp,'
this problem may be relatively sasily solved; - bub, in those areas which meinbain’
concurrently two or more pelagic speciss, it may necessitate very careful study af
echo-gcharts tuken over large sreans and long time periecds, with extensive seampling Qf
the species giving rise to the traces, Even affer intensive study it may be_found,___
that ldentification of any one specises from the scho-charts alone camnot always be '
made with complete confidence bocause of the similaerities betwsen the braces resuiting
from shoals of different spscies. In fach, the usefulness of the echo-sounder in .
such studiss as thoss mendioned above hzngﬁs very largely on the degree of confidence.
with which traces given by the species under investigation mey be identified on. th&'
peho-chart, :

K

The identification of herring shoals in the North Ses,

The ldentification of herring on esho-charbs recorded in the North Sea haﬁ_ S
recelved much attention, notably by English, German and Scottish workers, faliawxng o
the large-scale introduction of the eguipment in the herring fleets since 1945, Tha'7
main prineiples underlying this work are discussed by Craig in his combribubion to 0
this meeting. Tho problem has been Ffacilitsted in two imporbtant respectss that muah:'
was already known ebout the shosling habits and bshaviour of herring in the ares, and '
that they are usuvally the only pelagic speciss present in abundance over a large part’
of tha North Ses, This is particularly so in the northern regions, clear of: ﬁhﬁ R
coasbs, : :

The Important result which emerges from these investigetions is the associ&tionﬂf3
of a class of treces, sometimes oalled "plumes®, with herring., Scottish investigations
have shown that "plume®™ traces are associsbed with herring over the northern North Sea
fishing grounds, particularly during deylight, in spring and summer, and. German,recard
1llustrete the same type of trace from the Fladen, Gut and Dogger Bank areas, English.
rasuiﬁs (Cushing 1953} show that this typs of trace is common also in the snuﬁhern' i
Horth Sea. e

Some exsmples of this class of traces, illustrating the(f?rt of rabhge ci‘v&riaﬁion
which may be encountered, are presented in Figures I to III : PERE

Whilst it cannot be claimed that herring can slways be identified on the echo-
cohart, it is evident thet at least in the areas north of the loo metre coubour durln
gpring end summer, particularly in daylight, the “"plume" trace. can be labelled -
herring with reagonable confidence, Furthermore, it is considered that’ sufflclert
is known of the appearsnce of traces, other than the "plume", to which herring give =
rise in different aress and seasons for confident assessments of herring distribution’
to be mede by exparaencad workers from iarga scala aﬁho aeunﬁer surveya over tha
North Sea,

(i) The actuel form of the Lrace Will Of COUrse. depemﬁ on the. comp051tlom anﬁ size -
~of %the fish shoal, and slso on such Pactors ag the distance of the fish from the

~oseillators, the speed of the recording vessel rel&tive to the.shoala, and %ha ‘bank
l-_angle and paper spaed Qf the eahamsoundarg S R ST
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. aatiomal programme of herring tagging in the North Ses and neighbouring sreas has beor

f_.A propmsed pragramma of eehg seersh for the Norih Seay

One of the 1mpcrtant preliminery results which has omerged From the recent interniffﬁ“

_%the wide scatter of tagged fish from the polnts of liberation., From thess resulis - i
1one theds is evidenve of considereble interchange of sbocks betweon ths varzqua
;shing grounds, some of which are widely separated.

 While importent sdvences towards a fuller understanding of stock interohange Qnﬂ _&'f
‘ ngratzcn of the North Bea herring are bsing, and will conbtinue to be, made from tag. .
tépoveries,; it is unlikely that the full story of herriing movement will be completed
without the introduction of othor methods of investigation. _

© . fwo ndditionel methods of approach ars possible; firstly, oxtonsive sampllng an&
ahnlysis of the fish stocks in all areas where herring are found in abundance, and
sovondly, the inbroduction of frequent extensive echo-solinder surveys over the North: -

fenj The first approach is being pursued by most European countries at the present .
timd snd the results from some sources are being published in the Anmales Biologlquessy -
Buﬁ no attempt hes yeobt been made to introduce a co-ordinated programme of echo-seareh
From the results of which the movements of the main contres of herring in the North Sea -~
might be followed and plotted throughoub the year., Hitherto, only localised surveys, = @ o
sovering specific fishing grouhds and seasciis, have been made (Cushing, 19852 and 1955§
Ckaig and Parrish, 1952 .

Tha_amploymamt of search vaSSéis,

- Two important Fastors whach govarn tha success of & programme of this sort are
khe dktensity of echo- seﬁrc? atid the Freguensy of survey; the greater the inbensity
of getbdh the mops adodrstely oni the ventres of population be plotted, and the mors ;
f?é@ﬁaﬁtly the surveys are mado the more deteiled can bs the asggossment of the migrae
tion patterns, The intensity and froguensy adopted in practice must be conditionsd on R
the one hend by the availeble facilibtles and costs of operation, and on the other by =
the direct benefite whioh the surveys would bring to fishermen operating in diffarent S
aroag at the time, and by the minimum date necossary for significant biologieal analysis.;ﬁ

It cannot be denied I think thet, considerstions of cost apsrt, the best methed - -
by which sn intensive echo~search programme could be conductsd would be by search ce L
vossols equipped with the best scho-sounders avallable, and employed spoecifically for
this purpose for the duration of ench survey, While it is probable that the detalled -
requirements might differ to some extent beobwoen areas and seasons, 1t is considerod
that for the Tullest bicloglesl benefit the survoys made by the search vessels should
be conducted on a regular and close grid, tc be completed within the shortest practi- -
eable period (say, one wook), some lo-15 times sach year, A poassible survey grid is - °
shown In Fig, IV, .

An essential requiremsunt for the sucpessful working of any such programme is a
contre for integrating all information collected by the search vessels, This might
sonsist of & team of workeors, experisnced in echo-chart interpretetion, to whom sll
echo~charts taken during the surveys would be Torwardsd for analysis, Alternatively, = . .
and perhaps preferably, the records taken in different parts of the North Sea could be f-f'
analysed by local workers having expert knowledge of echo interpretation in thelr re-
spochive areas. Theilr results wuld be senbt subsequently to a central pool where come
posite plots covering the whole North Ssa oould be made and issued to all interested ..
workers. During the course of sach survey, of gourse, each search vessel could impart‘fﬁ'f
up~to-date information on the whereabouts of fish concenbrations to fishermen wnrking E
in the area, sither of thelir own or all counbries,

Unfortunately, the praticability of such an undertaking is difficult to gauge .
at the present time, It must be admitbed that the proposals made above are expensive,
and that a programme of this magnitude could only receive serious consideration if =
satisfactory evidence of its worth has been obtained., Howsver, it may now be claimed = -
that in several areas the immediate finaneinl bensfits to the fishermen slons would .
more than pay for the cost of operation, so that the overall cost of the entire oparawf'37
tion would be much less than might be expected, (Indeed, it seems likely that search:
vessels may soon be introduced in some aress at the instigation of commercial interests
on the expectation of substantial financial reward), Therefore, it is urged that the
scheme should not be discarded too lightly, beceuse of the real direct bensfit which
it could well bring to the commercial figherises, In the first place, it might be

oopresticsble to undertake en initlal costing trial, involving one or two search vessels,

vqr only part of the North S@aﬁ in congun@tlan with the supplementary surveys msnw*;j.“
onad below; : _ . . _ S



Other saurses of infofmatlona

Bven if such a pr@gramme of crganised echo= SSaroh proves impracticable in itg S
sutirety at present; many valuable data on herring distribution end movemsnt ¢hn- mlll
be asoumuleted from other as yet largely unbeppod sources. Of these, the moet” imﬁ

portant are: (1) research vessels, and {2) regular freight and passenger ships; andfg ff;
commercial fishing vesssls (especially bhose on ?eguiar passage over the Now¥th Sea .
¢ and from distant fishing grounds), as was ervisaged for the more norbhern waﬁers_' S

in the resolution passed by the Consulbetive Committee in 1949 (Rapp. Conss Eﬁpiora
Mer 127, p.36).

Resamveh vessals

While thosze research vessels emplcoyed directly on herring investmgatioﬁ& in
the ¥orth Sss are often engaged in progremmes of intensive echo-search from’ Whiah
biological date are being collscted, it is probable that at present imsuffi%iant

use iSbeing made of those not engaged in herring research as sourses of eehamkear@h :"”

data, It is considered that valusble informastion would sccumulate if echa«&ea?eh
was carried out by all research vessels during thelr North Sea operations an& if
these dabe were forwarded to a Genbral pocl for analysis.

Although this source of dats would undoubtedly prove of great value in thé R
investigation envisaged, it is unlikely that it would alone provide the requirkd in=' =~
tensity and frequency of echow-gearch, It is probable, thersfore, thot unless #pesial
search vessels were provided, additiomal sources of date, to supplement thosd devived. B
from resaarch vessels would be necessary. : '

Commeroinl shipping lines and fishing vesselsy

Obher sources of daba which we have begun to use in the northern North See R
recently comprige the reguler commercial shipping lines operating in the North Sea . °
and long distance British trawlers on passage to end from northern waters, Their
chisf merita, pafﬁicu}arly of the first, are thelir constancy of route and th@ ralaw; A
tively sme.ll oost. &t which thelr freguent records oen be made, i

The first shipping line utilised in the Scoﬁtish areb was that operated bébweon
Aberdeen and the Shetlands by 8:8,"St, Clairfowned by the North of Secotlend and
Obkney and Shetlend Steam Navigation Company, The route surveyed, whish is som-
piﬁ%ad twliee In sach dirsction esch week, is also shown in Fig., IV, The stratepgic -
velus of this particular route is that it traverses the areas fished by the drifter
fleets operabing from the Scobtish east coast and Shetland fishing porte so that :
reguler information on the whereabouts of herring concentrations oan be given %o = .
the commsreial vessels, This roube is alsc of parblcular biclogical intersst in thet .
it orosses the Orknsy-Shetland Chemnel, through which ASlantio weter may enter the '
¥orth Sen.

Onoe the cost of the echoesounder and its installation had been met initially,
the running wosts of this scheme were restricted to the purchase of recording psper, -
repairs and maintenance of the equipment. Almost lmmediately, the direct bonefit to
fishermen from informstion obtained along this route far more thap balanced the ini- 0
tinl cosbs and running for the first yoar, and meenwhile velusbls bioclogical informe-
tlon is being accumulated at relatively negligible cost, with further fishing hane»-
fite,

It should bernobted that the scho-soundsr installed on &.8,"St, CGlair" iz of
standard commercial patbtern, with & plereed-hull installation, BRecords of ths
highest quelity have been token at the vessel's running speed of approximately 14
knobs. '

‘There is no doubt thet data of both immediate and long term value could be -
accumlated st relatively small cost if similar echo-sounder gurveys oould de '
gonducted over the malin shipping roubes in the North Bea, not only those orossing -
important herring fishing grounds but also those over the "blank® arens. Some routou;;
over which regular Buropean shipping lines operate, which it is considered would prow--”
- vide further valu&hla regular &ata, are alse shown in Fig, IV,

Y



_Although less froquent and regular than those taken by "St, Clair®, date - oo
colleoted recently from long distance trawlers running between the Humber porks .0
- end the Arctic fishing grounds have demonstrated the value of this gource of T
Cinformetion, Again, & number of such records have been collected at relatively: R
negligible cost, L

. Recommandations,

It is considered that the pooling of regular echo-search datn teken over the :
North Sea and neighbouring areas would provide valuable informstion on outstending =~
problems of herring biology. While it is hoped that & programme of organised 1 -~
ssho-searoh, invelving special search vessels, may soon prove practicable, it is

meanwhile recommended that immediate steps be taken to pocl data from as magy*nther] 'Tf
sources as possible, Tynose which ere considered most practicable and least ocoatly

ure resourch vessels, commercial shipping lines and fishing vessels., The quality =
of the data obbained from the one shipping line utilised regularly in the North Bea
so far, prompt the strong recommendstion that this sourco bo.utilisod bo the fullost
sxbent posaibls, : o AR R
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Pasition 59°30N,,2°16W.

Irregular "plumes” in midwater.

2230 Hrs. Speed of Ship = 14 knobts app
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Date: 14.8.853. Time:
Fohosounder: Xelvi & Hughes MS.21b. . Paper speed C.5 ineh/minute
= 1/2 mile approx. ' RN

Distance covered by echochar®
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Chart ghowing proposed echo-ssarch toverage of North Ses.

Propossd North Sea echosounder survey grid,

Lpprovimate rmutéa followed by some shipping lines
and commersial trawlers,

A= Route worked by 5.8, "St. Clair®.

8= Approvimste rovte British Arctic trawlers working
frﬁm.ﬁumbar ports,
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