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Introduction

Baltic fishing ie domlnated by small species with poorly fixed
ecale (herring,sprat) over 70 per sent of which are. caught by trawla.,r
When trawling over 90 per cent of the total of non-commercial fish.

.of theSe epeclea pass through the meehee of the cod end(Iv)k When
passing through meshes and brushing againet each other ae well ae‘.,
due to otherfactors fish eustain body traums and partly lose the |
acale(according to our observation up to 8. 5 per cent) Degree of
‘traumatizing and following survivability of fish sifted by trawle';-

» has not. been sufficiently studied. ‘Previous obserVatione (2) wereA’“
not methodically perfect Therefore in I973 and 1974 from M¥ay to
October VNIRO and BaltNIIRH made a’ series of biological and bio-
A\ - . o
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“chemical studies of the physiological etate of fish that got throagh
'fthe neshes of the cod end and compared the data with. controls (t1eh
'_that did rot pasu through meehee). xhe results of theee etudiee are
';discuesed b& ‘ ' |
| | Methods | T ERRUE N
Fieh that passed through cod end meehee during the trawling were
" caught with the help of eemlrigid net container which was put on the
~ cod end of the twin trawl (fig.I). ‘ o '
“ To exclude additional traumtulng incontainerfrogmen beforehand .
.determined the time when herring withstood the flow of water at- dif-"
’ferent rate of trawling without touching the walls of the container.
s‘Trawling was carried out from small tishing hoate,capacity 150 hp..
’ 1n the Weet of the Gulf of Riga Ced ends for’ experiments were made
of twine 93.5 tex x 3 with mesh size 32 mm. | '
‘ Arter hauling the trawl up to the water eurface(depth of fishing
I0-I5 m ) a frogman detached the container from the cod end aftor
which it was towed at the rate of 1. I knots to a two-chamber netting
‘cage placed at a distance of 200 300 n (fig. 2) Approuching the cage '
the frogman butted the container with the oage chamber with the help .
of special epring clamps.FlBh were traneferred to the cage for con—f
‘;.ditioning.The remaining dead fleh were picked out from ‘the. ~ontainer
and - delivered by boat to the ahip where they were examined., ‘
o For obtaining controla the end of the cod bag during the trawling
"~4was not tied up - and fieh eeeily paesed to the container without touch-
1f1ng the walla of the cod end and the container. . o ‘
‘ Thoee fieh were put in the other eection of the cage. Beeides, for

.’control conditioning rieh were taken from a commercial eet eeine.For



,this purpose an opening wag made in the.wall: of the set seine-

thrcugh vhich fiah pasaed to the container which later was tow-

~ed amay ‘and installed in the vicinity of the cagc.In addition to

"cagee tish under experiment nnd controls vere also condltioned

in containere which were slantingly (45°) inctalTed on anchors.

Fish held in cages end containers for conditioning werc pcrio-_

dically examined by rrogmcn.Dcad fish were picked out and analysed.

For biochemical analyeea live. fieh samples were taken.In the
cages and ‘near them in different 1aye*e of water were measured '

water temperatuXre,ealinity and oxygen content. Mertality rate

- due to'traums caused by the trawl and other factors during the

trawling was also determined by alternatingft- trawling with Open ‘

“cod end and with ¢closed cod end.

Live fieh were separated fron dead ones with the help of a se-

cond container attached by frogman to the working container(Fig.S),

The physiological atate of fish at different stages of condi-

tioning was . eatimated by lactic ‘acid and hemoglobin content in '

blood,creatine-phosphate,creatinine and cholesterin in mueclea,

and glycogen in liver. Dynamics of alkaline and acid phosphatases

'waa etudied tor liver,heart kidneys and stomach.Samples ware taken'

and proceesed rrom each epecimen individually with the exception

of glycogen samples for which livcr of individual groups offish\

was taken.J

Beeides the above method in order to etudy the eurvivability

.of fish that got throngh cod end msashes the researchers used pen-‘
- dant tags and oganic ataining agente adminietered with a Byrlnge f

. under the ekin..

For taking rieh for conditioning trawling was carried out for



X 15-20 minutee at the rate of 2.I-2. 7 knects. Container catches va-.
ried rron IO to 60 kg and cod end catches from n to IS5 kg.‘Alter-

‘ nating trawlinge were made Ior 10, 15,20, 30 and 60 minntea at the o
.ﬂrate of 2.7 knats.Catches in the container were up to 845 kg and

K

. in the cod end up to 260 kg.To £i11 the cage and the containera -
vith fish 35 travlinge were nade.In ‘order to determine fish. moT-
i-tality rate for different periods of fishing 47 alternating trawl-

’ings were carried out.Life conditione of fish in the cage and con-
Jtaine"s were unfavourable .Hovever,a.fter storming weather an increase .
in mortality was obeerved which teetifies to the effect of seawaye

ir- the area of small deptha(a-lo m). Experiments related to etormy
"daye were analyaedseparately.Periods of conditioning lasted from ‘

3 to 44 ‘days.Stocking Varied from 2-40 sp. /hﬁ Salinity was with n tk ‘
the limits from 5.75 to 5.93 %,oxygen content 9.7-10.5m1/1, and '
temperature from ¢ 9° to &+ I16° C. The composition or fes d ie.
zooplankton was relatively stabls.Most abundunt were Rotatoria, S
nauplials and young stages of Copepoda. I-IIX stagea of Acartia - :
and I-111 etages of Eurytemora prevailed.Samples alao contained" |
bosmn which plays an important part in'the food of young herring A .
and sprat.Aa to the adult fish the conditiona for normal feeding

as a vhole were not satisfactory.

Reeulte of studies

In all the experimente the number ot livc riﬁh deoreased wibh .’
 wincreaaing time of oonditioning irrespective of the number of
fstocked fish.In oonditioning periode‘no considerable difference

in the amount of waste in fish under experiment and controls was . . .

observed (Table I).



Table I

Survivebllity of Baltic herring (p) in relation
te periuds of conditioning

Tiwe »f condit¢oning : - T
{daye) 0 I-4 5-8 = 9-12 I3-17  18-21
4 ~ .expe{-i‘m;nt 00 86.7"T7aTa e T T 0.5

D an - G w TR D DD D TP S G DGR A G D Ty GR W WS G P G GE R GO GGL G G Y G D S R ED SR D E S G e W

‘ of survivala?® '
scentrol 100 - 80 0 59.0 ‘- 29.4

Iluctuations in 3ize composition of fish in relation
. to perlods of conditioning

Time of conditioning ' : . .
\days) 0 . I-4 5-8 9-12 13-17 18-21
Mean «f experlment 9.6 9=0 10.0 10.5 - -
commercial ‘----e-esmcccccceccraaceoncesoo T S
length of ° control 10.4 - II.4  TII.7 I2.1 13.0 -

srecimen cm:

- o = o o s dh o D A D P YV GRS D DD D P T G OO G WD R TR ED C3 OF A0 P SR G D R TR D R WD S R R OB SR OB 4B B W s

The mean commercial length was
calculated by the following formula:

. : ) ; .' . L - h,.Lh;.‘. h:z.l-\l\-_*"'*”“ L;h.“
‘ hnga_h 1AW ‘#V\ o+ hh—\ .

where I, - number of fish of a certain class,

Ln - commercial length from tip of the
snout with the mouth closed to
the dase of medium rays of the.
coudal fin. : .



Fish that were in the cagus snd conteiners began to feed 5-10
; days after conditioning. Thisg 13 evidence o% adaptation of fish
to new life conditions in. cages and containers and .of satisfac-
tory process of their life functions. The dynamics of fatnees and
stomach fullness during the conditioning are given in Fig.4..

When being conditioned small fish with low. fatness also died-
quicker. This was more noticable with control groups of fish. With
‘alternating trawlings in all-the cases mortality rate of fish caught
with a closed cod end was higher than with an Open cod end. ‘A ",

With increaaed time of- trawling mortality increased in both casee,‘
however, there was some difference by which it was possible to Judge
about traums sustained whenkpa381ng ‘through a mesh. i ‘

If no atickleback were found in catches dead herring did.not
avefagely exceed 3 per‘cent. i.e. their peroentage was the same as
_when trawling for conditioning. When stickleback,acconnted for 20
to 70 per cent of catches fiah.mortality increased up to I2.6 %.
_During alternating trawlings the number of dead was alsc moatly
accounted for by small fish and fiah with low fatness.

From May to September,I974 2,164 herring were traced,2, 025 be- (@
ing marked with a sraining ‘agent. in spite of great difficulties in
,locating tiaoed fish in the bulk of the catch 8 traced fish were
caught as of December I.1974. Arter tagging they remained in the
Gulf of Riga up %o 74 days. All traced fish fed (etonach fullness
1-2 points) which indicates their ouite satisfactory physiological
‘state. ' "

Biological analyses‘fof fish under experiment were made a.day.

threec days, end‘ten days after conditioning and for controls just



Changes in physiological and biochemical

during
Time of Hemoglobin Glycogen‘inliver  Creatine-phosphate
condition- ‘ : : in mascles -
ing - . gr& o o D
(days) * control experiment control experiment control experiment
0 9.730.3 - 356.3 - 7.5 22,7 - ®
1 -  10.0%0.4 - I4.3 - 32.0%4.7
2 - 10.320.2 - 9.1 N 2 3 %
3 10.720.2 10.420.I 92.3  5I.4 8.9#2.6 6.6#1.2
10.520.2 10.520.2 385.3 453.3 15.520.8 12.021.8

‘I0




characteristics of Baltic herring

Table 2

experiments
‘ "Creatinin in”mnscles Lactic acid in blood - Cholesterin in muscles
mgsh _ 2
control experiment control experiment control experiment
®:0e0. - . 114.4216.3 - 117.0015 -
- 0.8220.2 - 153.8227.0 - 1I2.0413.0 .
- 0.9220.1 - 67.6%2 7.3 - 135.0%19.0
' 0.8020.1 0.9520.1 - 86.74 6.2 105.0220 I1I6.0419.0

0.7 #0.I 0.9020.1 59.3% 5.9 83.3% 1.9




'_and by_the endvof the experiment

hauling the trawl.and on the third and the tenth days of condi-

tioning.
Characteristics were determined by the methods of the follow-

; ing authors-

‘ creatinc-phosphate - by Fieke-Subbarrow,
creatinine - bt Jafla,
cholesterin - bylevchenko in modification of Poloaukhina,
1actic acid - by Berker and Sommereon,
. hemoglobin - by Saly,

glycogen - by Christman.

No decrease in hemoglobin in the blood of fish that passed through

a cod end mesh of the trawl was found. There was a sharp decrease

of glycogen in liver which indicatee an increaaing metabolic act-

‘fivity of fish muscles. The increased level of lactic acid poeints to
- active process of glycogenolysis. Along with high muecle activity

. and streseing state in fish organism occur some changes in phoepho-

rus metabolism and in cholesterin content in the internal parie; In-

crease in creatinine concentration was observed as soon aa trawling

" .was over. Maximxn cholesterin content in xmecles was observed on the .
eecond day og conditioning. Two-three days later the charaeteriatics 2

of carbohydrate-phosphate metabolism of fish under experiment return-i“

ed to the norm and incurred relative stability. *he activity of alka-

’_1ine and acid phosphntaeee in the first three. daya of conditioning _
dia’ not change. In eubeequent daya the activity of alkaline phosPha-

: taae ot £ish under experiment and of controle at all times decreased”

(10 days) it was equal to a third of

10

The results of determining the above factors ere“cited in Table 2.




tﬁé original ralue nhiie the actirity of acid ph03phatase increased
in an analogous way. o . ’ ‘ . .
The course of changee in phyeiological and biochemical characteri-
"stics of herring caused by trawling and subsequent conditioning‘can '
be conditionalty divided inte three cheracteristic periods' *
First - a period of the primary reaction of fish organism to
stimulue (trawl tow1ng,container,cage,etc ) when the 1evels of ﬁhy81o-
logical characteristice dev1ate from the norm.
’ - Second - a period of adaptation when fish organism resto*ee the-
phy31ological state to the original level (norm) and adapts to new~
~ life ‘conditions’ ( in cages or containers )o oo
Third - a phase of relative stabilit) of life activity (physio-
logioal characteristics) a
- The investigations have shown that the adaptation period closes.>
by the third day of conditioning. At this time ‘the biochemical cha-
racteristice’of fish under experiment returned to the initial levels.
By the tenth day of conditioning no statietically reliable difference
in bioChemical.characteristice of fish under experiment and control

‘3roup of fish was found. Nor were observed any characterietice that’
lead to severe pathological changeS. ' ‘
On the ba818 of this study it can be concluded that
I Fish which pass through the meshes of a trawl cod end are Viable.‘\
2.Traumatic death of Baltic herring when sifted through the trawl
averages 3 4. ‘
3.Among deads small fish and fish of low fatness prevail.
4 Survivability of fish that pasaed through the meshes of a trawl f’
cod end is confirmed by the rﬁturn or tagged rieh. r
5. It poesible and expedient to regulate fiahing for small herring

by mesh size of trawl cod ends in order to conserve their ‘stock.

LI

’



' REFERENCE

I. A.I. Treschov. Scientific bazis of sclective fishing,

M.Pischevaya promyshlenndct,IS974

2. N.J. Viﬁogradbt. Lffect of trawl cod end design on size

3. I.I. Dedov. Nsupoendocrine system.

4. E.F. Sopin,

5.Wedemeyer G.

I2

- compoeitica ef fish in catches.
Rybnoje Khozjaistvo (Fisheries), Ho I.IS€1

Izvestija Akademy Nauk (Bulletin of USSR Acadeuy
of Sciences),biology series,6,2973.

L.S. Semkina. On physioiogical role cf cholesterin.

Voprosy fisiologui (Physiology Problems)

(Transzctions of Physiology Research Institute, !
Kiev University) v.I2. I961. o

Some physiological consequensece of handling stress

'in the Juvenile coho salmon (onchorhynchus Xkisutcen)

and Steelheac trout (Salmo gairdneri).
I.Fish.Res.Bd.Canada,vol.29 N6 12,1972 |




SRR
% VAvATS O ETSY 7~
SRR SRR

B e e s AT A AN

. Pig.1

o Diagram of joining container with trawl cod end

'I. -container 1id. o 5f -plastic hoop,diam. I.76 m
2. =container . 6. -bracing rope : _ ' o f'”,j4 f~’
3. -balls,diam. 200 mm ~ 7. -cod end

4.‘-§inkérs 2.0 kg o 8. -running end
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rating livelfish from dead fish
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- Fatness and stomach fullness changes depending on conditioning
| I - fatness

L]

II - fullness of stomach
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