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. The pre%ert observations were made durlng the thlrd voyage of the L

"f _f1sbery research vessel ANTON DOHRN on 18th of- August, 19555 bem'

:-jtween 1425 and 1600 Central European time at 58

06*' N and 0735% EB. -
The fishing gear was a usual German herring bottom trawl with ncrmaljﬁ*
‘otter boards (1,35 x 3,30 m), bridles (20 fathoms), Denlenos, legs

.ﬂj(12 fathoms ) and two aulelary neadlines with a kite each (0,8 x 1 jol

m)e Phe bag of the net with 160 £t. groundrope was made of Manlld inﬁﬁf

the usual way. The length of the warps amounted in the existing - 0
~depth of water of 150 to 157 m to 325 fathoms. The trawling speed

5 jwas 5 6 knots. The: wmnd was 8 1, the waves. were 0,5 m- in helght .

. The coho soundings of the fishery research vessel ANTON'DOHRN;.._ifl'.ﬁ

Cwhich towed the gear, were carried out by a flsh detector from i
- Atlas~Werke AG, Bremen, type "Fishfinder", with the measgsuring range o
of 0 to 200 m. Por the sounding above the fishing gear the. rubber i
Cboat of the "Institut fir Netzforschung" equipped with the dn- "
catitute's measuring sounder from Atlas Werke AG, type SH 37 tr,.

42 & tr with the measuring range of 80 - 16Q m, was used. The two
echograms A (fishery research vessel ANTON DOHRN) and B .(rubber.  _ L
U beat) have therefore a varying depth- and time scalpe'(aee picture -
. on last pdge) _ S

- The position of the fishing gear was exactly astern during the -
ogoundings. It was therefore towed safely over the path of the
'Cb@ttom searched by the sounder of ANTON DOHRN. Whilst the towing
- research vessel kept a straight course, the rubber boat cruised - o
'-iﬁ_farmranging zig-zag courses over the trawling gear,_TheﬁintentiQn;gﬁ
~was to record variations in the formation of the fish sheoals beside 7
the fishing gear {up to approximately 100 m towards either side) as gy]
eompared with those before and above the fishing gear. This method
“of observation resulted in small differences within the whole
'§1c+ize of the fish traces of the two echograms. OW1ng to the:
varying manceuvres of the two vessels, the echogram A can Oﬂly be-
o gowpared with those traces of echogram B, where traces from th? -
o &3%h;qg gear are recordede _

The vertical marks on *he'echogram B (boat) indicate the. change- of
the course during the zig-zag crulsing. The arrows over the fish
zces in that echogram shall always indicate the course taken by
< boat and at the same time the changed position in relation tCJg*
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“ 'ovartak1ng or falling back laterallyof fhe fishing gear. ' é——3

2 over. the flshlng gear. =

. ristic points of the profile of the bottom. Therefore, two correw jj'

7§ 2:?ff

'.thﬁ f]ahlﬁg g@dred/m fur mstancey meana that tﬁe bcat Gf&l%@ﬁ _
L gver the fishing gear from port to starboard in d;agenal ﬁzrectlon L
- and drew up-at the same time.  means then a crossing from star-
board to. portside with falling ‘back at the same time. |, means an

indicates a short-ranging 21guzag course Lﬂ abauﬁ thm same. nos;tian3 j  '

't,The markzng lines later. 1nsertnd lnto echogram,A (taWLng vesswl)
. eorrespond as far as possible to those of echogram B, Their . =
" position was not determined by the fish traces but by the characte=

~sponding marking lines 1limlt in both echograms in the towing
“direction the water area above approx1mately the game bottom .-

gection which, howsver, 1is generally wider in echogram B than 'in-

'_ edge: of . that ghoal is irregularly curved and reaches s maxinmun

- echogram A because of the far«ranglﬁg zZig=zag COUTSES. Thﬁ sectlona ;jf[“
between,two mdrklné lines are cantlnuously numbereda; - :

 The echogrdm A recorded by the research vessel ANTON DOHRN thch
towed the fishing gear, shows near the bottom a flsh_bhﬁll_tface, e
from which a shoal of medium density can be supposed. The superigr]*ff

- dlsﬁance_from the sea-bottom of about 25 m. The shoal is g@nerally PRRRSTS B
10 %o at most 15 m in thickness. Its lower edge is up to 10 m Qver i
the ground. Considering the cateh of 60 baskets of. herrlﬁg,'3g~ RRICRE

‘baskets of Gadus esmarki and 7 baskets of mixed specles after a . = . 0

trawling period of 2 hours and 35 minutes, it may be supposed, that

- the shoal consisted practically exulJS?Jely of herring. The fa@tg'j

" that the shoal wag nearly all the tlime in a certain distance from. i
- the bvettom, appeared to be favourable for the intended iluvestg atxomsu-g”“
It nad thus the opportunity, possibly to evade into all azrectlons@f,jugh
‘The amount of the catech of totally 70 baskets leads 4o the conclusionm = -
that the superior parts of the shoal had not been eaughts The main
amount of the catch might have been ftaken in the sections 18-24 and -~

B 3041

- good conformity of the contours of the two shoal-traces. There- exzst;i

| ~The same refers to the peaks at the upper edges of the shoal-traces

- increase and decline of the shoal-traces in section 4% and the sub-

'i_glves, moreovery. interesting detalls. For thal purpose the dla%ance"”

 -A general comparison between the two echograms shows a surprms;ngly

o for instance, in both echograms striking indentations in the superior
edges of the shoal-traces in the sections 10-11, 16, 20=21 an d 3%~ 35,;

in the sections 6-7, 14~15, 17=-18, 28 and %6=37 as well as to the

sequent sections. The co ntours of the shoal-traces are so congruent,

that a remarkable change inthe position of the shoalz between the i
- eorresponding soundings of the two vessels cannot have fbaksn. places
This good qualitative conformity leads to the conclusion that the i
flshlng g@ar had scarbely produoed a farareauhlng frightenlng effecta'

> A:mora*exaet guantitative gomparison confirma that,impressioﬁ'andﬂﬁf
of the superior edge of the fish shoal trace Irom the bottom {frace’

was measured at the corresponding spots of the two echograms. In
: echogram B (rubber bcat) the upotS dlre&t over th@ *rd@e mf the



'"5~g9€ the fishing gear: {legs, bridles or warps) were chosene The
. ding ‘on the- distance . from the concerned marking lines. The exaciness
of these ‘measurements: lﬁ, of course, limited, owing to the inadequate

exactnesgs. of the superior edge of the shoal frace. Their. rbsults,

S _V:LE?.WW SR

T T

mflﬁhlﬁg gear (netmop@plng) oz’ between the trdaes oi ﬁbe %wc s;des

comparative spots. in echogram A (towing vessel) were chosen depéﬁm-
."ugll@ﬁt@d 1n the enclosed table, glve nevertheless a. certaln generalj

"Thp arlthmwt&ﬂal means of the 40 1@dlv1iua1 measuwemeﬁns of each Sl

- echogram show only a small difference, i.€. 17,8 m (echogram A, . =~ = -

towing vessel) as compared with 17,2 m (echogram By boatje The"'”

osmall difference of minus 0,6 m OanlrmS the first impression, = %

" that a far-reaching. frlghtenlng of the flsh shoal by Lh@ flshlng '
-g@ar dl& not occure. - . RERA _ _

 AS can be understooﬁ from a closer examlnatlon of tﬂ@ 1malv1dual

 _JV&3QﬁS belonging to one complex, the term "“far-reaching® should’ be

- particularly emphasized, for hints to a locally llmited zrlghtenlng

"”-i afieet can posztlvely be notlced from the echograms. -

.f Tha radius of that frightening effect can only be estimated.. Come “;L:

- of the warps affects the catching abllity. This can be examined =
by meaus of those sections where the warp traces are within the -

effective sound-beam, the suggested area free from fish is. too

This refers in particular to the warps. In the sectlon 12, 17, .
19=21, 31=%4 the traces from the warps are included in the supericr,.,ﬂﬁ
edge of the shoal traces. The arithmetical means of the individual..
- values belonging to those sections are for echogram A (tswzng vessel)vj

3 16 1 m and for echogram B {boat) 12,6 m. The difference of minus = -

3,5 m (variation = 1 m to - 10 m) is here so distinetly greater than
: uh@ general difference of the arithmetical means, that one may =
cecertainly suggest a locally limited frightering effect of the Warps.ff

gidering the gaps between the fish traces below the warp traces . .
J'(bQCﬁlOH 12, 17, 19, 21, 30, 33 and. B4) it m;aht have been nmt Wess S
":thdn about 2 to 4 me S

Here the'queSt*Qn arises, whelther that cbvious rlgh*éﬂLﬁg effect

Strace of the shoal. The arithmetical means for the individual values
- belonging to the sections Nos. 9, 11, 14, 18, 29 and 35 amount for . -
echogram A {(towing vessel) to 19,4 m and for echogram B (boat) to
19,6 me. Both the values are practlcaliy egqual. From that facet it 0

may be concluded that the shoal after passing the warps reeoversqffﬁu'
- its previous shape. The frightening effect of the warps should - .0
- therefore have no severe adverse influence to the caiching abllltyvnk,;
of the fashlag gear., Owing to the too small sound concentration of .
- the echo sounder used for these investigations, it was impossible
“t0 record the frightening zone which certainly also occours.within

“the shoal around the warps. As compared with the dilameter of the =

small not to be covered by the trdces from th@ .id@e@ch@S'ofgthe¥f]”fg
- samne . perledw ' : : _ S - SRR




'It can nm+ be suggested frsm the ex;stlng matprxal +hdt the openlng

of the fishing gear, GTogether with its auxiliary headlines and kltes; ¢??

':develop a particular frightening effect %o the shoal. The arithmeti-

7}fcal means ?Gr the individual measurements of the concerned sections

12D, 4, 5, 26,27, 39, 40, 42 amount t0 16,9 m for both the echom =

 3fgrdms (v&zwatlen -2 to 42 m) and are thus exactly equale Moreover, -
it cannot be proved by the echograms that the kites are frightening = -

" the fishes in%to the depth, thus improving the fishing yield, as. it
is supposed by the flshermen. That could scarcely be expected '
‘becasuse of the too small sound concentration mentioned above, as
there, too, it Sh@uld be suggested that the gaps were covared by

. the szdemechoso

For the investigations of such problems, which require even records . =
from small gaps of few metres within the fish shoals, echo sounders

with an extremely narrow concentration of sound-beams should be -
~employed, of which the diameter of the effective zone in the con=" -
cerned depth and for the detected fish would be smaller than the -
gap to be expected within the fish shoal. Moreover, it would be
more sultable for various reasons, to carry out such more exact

S investigations in smaller depths of water, than it ha& to be done IR P
. with these observations (abou,‘t: 150 m ln{depth) _
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o Noe T towing vessel . rubber boat
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Survey of the comparable distances of the superior edge of'the', _    ;
fish shoal traces from the bottom_traces for the two echogramg.
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