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Soviet Investigations into the State of Stocks and Characteristics

of Distribution of the Atlanto-Scandian Herring in 1961

by

I. G. YudanovX
)

I. Review of Investigations

During the whole of 1961 complex studios were carried out in the NOr\vegian Sea
on the biological state and the characteristics of distribution of herring, doponding
upon tho abiotic and biotic conditions in the different seasons. The invcstigations
includcd thc following points:-

1. Rogular observations on changes in hydrographical conditions and producti
vity of food plankton. Thay were carried out on standard latitudinal soctions by
R/v "Professor Somav" from the continental slopc in thc cast to tho frontal zone of
polar watcrs in thc west. In connection with changes occurring in same months in
the horring migration area, sections were laid from tho Fnroe-Shetland Channel up
to 14°30'H.

Apart from this simultaneaus investigations on 9 standard soctions crossing
tho wholo Non7egian Sea and the south-oastern part of the Greenland Soa along tlle
latitudes were conducted from late 1byto 15th June. These investigations würe
undertaken by four vessels: "Acadcmician Knipovich", "Fridtjof Hanseln", "Professor
Somov" and 1'Professor Mesyatsev". Simultaneously, the Norwegian R/v "G.O. Sars" and
the Icolc.ndic n/V "Egir" carried out similar :investigations botwoon tho Faroos and
Iceland as woll as around Iceland.

2. }lonthly studies of changes in size and age composition of the commercial
stock by mass measurementsof herring and the taking of average sampIes for a full
biological analysis.

3. Investigations on spawning efficiency of horring by catching lurvae on
spawning grounds, and on the survival of larvae together TIith the determination of
thc abundance of fingerlings of the 1967 year-class from September to Februar,y in
all fishing ureas of the Barents Sea. A simultaneaus estimation of the Q-ß"roup of
main co~~ercial fish was also made from the end of August to 10th September on the
mole area of the Baronts Seb. to thc continental slope of the Horwegian 800.. This
mlS carried out by two Soviet, two Norvrogian und one English reseurch vessels.

4. Hydro-acoustic investigation on the main wintering area of herrinß" in mixed
watcrs of the East-Icelandic Current in the second ten-days period of December, aim
ing at a quantitative estimation of the whole stock of adult herring and basod upon
threo para.motres: area, volume and density of their single concentrutions, with a
two-fold hydro-acoustic study of tho latter.
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II. General Devclopnent of Fishery and its Results by Seasons

Duc to small reducing a cold wedgo of the East-Icel~ndic Curront in Januar,r,
the main wintering,area of pre-spa~ningherring extendod 20 mi1es furthor to tho
north and 15 miles further to tho cast at the SalJe time as in 1966. The fishery
conditions for tho Wholo nonth were ver,r favourablo, espocially for tho first ha1~

wen tho average cntch anountcd to 130 kg per net and 8.65 tons por drift.

11. narked oastward advanee of pro-spai'ming eoncentrotions of herring from thcir
main wintering area started from 13th January. The speod of movcmcnt during thc
firnt weck did not excoed on an average 10-15 miles per day. The eastvnrd nigration
activity incrcasod particularly during the third tcn-days period of thc month, rcsult
ing in advanccd shoals of pre-spa~ningherring coming up to thc NOrlicgian Shelf a1rcady
on 30th to 31st Januar,r or 3-4 days earlier than in 1966.

During thc first half of February thc largest prc-spaw.ning eoneentrations wcre
exploitod by the Soviet floet on thc Griptarene Bank area, and smallcr ones on thc
Fr0ya Eank. Duo to homogeneity of tho spawning stoekbocauso of tho rieh 1959-1961
ycar-classcs, thc spa~ning oceurrcd simultanoously and chiefly in the territorial
~ators of Norway. Thorefore the cfficiency of tho Soviet fishery during tho mass
spavmine fron 16th to 26th February decrcascd sharp1y• At the same timo the total
efficiency of tho Norwegian fishory increased by over 6 times aeainst tho first half
of February.

In March, mainly post-spav:ning herring nigroting fron the major spmming areas
of the Norwcginn Shclf were caught. At that time tho total cffieiency ofthe Soviot
drift fishery incroasod markcdly in comparisen with the socond half of Fcbrlli~ry ~hcn

a11 herring spmvnod in thc territorial zone of thc Norwegian provincos l.~örc-Ronsdal

and Trönde1ag. No horring appron.ches to the Lofoten Sholf for opmming were obscrved.
Thorcforc, all control drifts made thorc in ~hrch and in the first half of April gn.ve
no results.

Table 1 showothe importance of each bank of the Norwogian Shelf for thc Soviet
horring fishery by 5-days periods of each month in comparison with the officiency of
thc drift fishery as weIl n.s with tho total Norwogian catch in tho sanG period •

.Tho colloction of horring larvae on all Bunks of the No~gian Sho1f by the
R/v "Fridtjof Nanson" from 20th l\fu.rch to 5th April and again on 12th to 26th April
showed a ver'J low dcgroc of survival at the stage ",hen the larvae start independent
fecding. This fact gave the basis for estimatien of the 1967 year-class of herring
as a very poor one. The poor abundance of thio year-class was confiroed by oir.lulta
neous estimation of 'tho O-group of principal co~~ercial fich in the ~hole area of tho
furcnts Sea carried out from the end of August to the firnt tcn-dn.ys poriod of Septem
ber by 5 rescarch vessels (USSR, Norwnyand Great Britain) •

In connoction with tho fishing conditions on thc Norvrogian Sholf getting worse
in the secend half of Fobruar,y, n. significant part of the Soviet horring fleot rathor
succossfully oxploitod the prc-spawning concentraticns near the Faroe Sholf, ~hich

v:-ao of tho greatest importance for the SoviCt fishory in February and March until
1956. The fishing officiency v:ns much higher there tha.n on the banks of tho Nor\':egial1.
Shelf.

~bilo the spent herring mierated beyend both tha Norwogian Shelf and Faroe Sholf
the herring f1eot gradually loft tho fishing areas, und by the end ef 1hrch tho drift
fisher,r in thc HOTI:cgian Sea ceascd cemplotely. On thc nain departuro v:nyD of tho
herring, a small rODt of the herring floet conducted scouting and contral catches
by noons ef drift nota, but commercial catches were not taken.

PurDe-seine fishcrJrwas more successful during that period. At the ond of l.hy
the first two Murmansk SHr-Rs oquipped for purse-seining took 95 tons in 9 llauls.
In June altogether 10 such vosscls had ficlled thera, and from July to Septembor their
number increased up to 30 und oven more. Fram the end of I~y to mid-June, thc purse
seine fiohing was carried out in the zone cf tho polar front (Jan I,~ycn). Thcn the
fishery 1-;0.8, gradua11y displacod eastrords a10ng Mchn' s Threshold, and during the
second half of July it developcd succosoful1y north-oast of tho submarlilo Louise
Boyd. Elovation within the Spitsbergen Currcnt. In AUGWJt this kind ef fisher'J
rcn.chod the Seuth Cape latitudo off West Spitsbergcn.
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Thc hydrographical regime obscrved during thc oceanological survcy was charac
terised by marked slackcning of thc inflow of Atlantic v.ntcrs through the Faroe
Shctlo.nd Channcl. Owing to this negative anomalics for thc 0-200 m laycr on thc
latitudinal secticns at 65°45'N o.nd 67°30 ' N in all brunches of the Norucgian Current,
except the uestern brunch, were upproximutely as those in the coldcst yours 1962
and 1965.

Thc devclop~ont of spring processes in plankton was late. The average standing
crop of plankton 1mS 476 mg/m3 less than in thc same period in 1966, and 152 mg/m3
lesa tha..11. in 1965. According to echo-rccordings, singlc hcrring shoals of density
1-4 wcrc observed mostly in the westcrn half of thc NOIT.'cgian Soa. A rother rapid
displaccncnt of Duch shoals wcre also obscrvcd in northcrn und north-oastern direct
iono. Thcrcforc, en12th-13th Junc, thcrc wcrc muny of thern at 700 40 ' N. At thc same
time the ice-cdgc of thc.polar front had thc castcrnmost position since 1918.

In spite of thc fact that 9 in thc "hole "::D.Y of the hcrring's north\7D.rd migration
alcng tho polar front, the purse-seinors found vcry dL~SC conccntroticns, taking 10
50 tons and ovar 100 tons per haul, drift nots did not take cOTImcrcial catches. Thc
possibility for carrying out drift fishcry afpcarcd only in the first lQ-days period
of September, when thc hcrring stnrted to forrrJ. largcr conccntrotiono a...~d most of thcrn
bc[;nn CrodU:J.lly to dcpart south'nD.:rCs and south-vrest'\'iards.

Thc drift fichcry Vlas more successful in September, cspecially in thc third
5-days pcriod, ~hcn mass migration of fattcncd hcrring started fron thc polar watcrG
alcng thc frontal zonc. Thc greatest fishing cfficicncy ~ns observed on thc western
edgc of tho Spitsbcrgen Currcnt (2a)X, and n littlc less was observcd in the Contral
Plo.toau Ob). During thc ncxt 5-days poriods thc finhing efficicncy dccreased consid
crably, and for the second half of thc nonth it did not cxceed on an averago 56 kg
per not und 5.62 tonn per drift. Tho main causc for this dccrease was tho unovcn
descont of the herring to dcpths of over 150-200 m at day-timc and also its ascent
to not hißher than 70-90 m fron tho surface o.t night.

.An to Octobor 9 thc bulk of thc hcrring migratcd rathcr rapidly scuthl',nrd with
a speed of 15 milos pcr day durine the first half of tho mcnth, a...~d up to 10 miles
per day durinß the sccond half. They did not stop either in thc Jo.n-Lhyen aroa (4)
or at thc slopos of thc submcrged Jan-lIayon llidgo (22a). During this, thoir conccn
trc.tions kopt still deeper; at night they did not rise highor than 100 m fro~ thc
surfacc. Thc denseot cencentraticns werc distributod espccially decp down on the
t'lain wintorine arca in mixed Vi3.ters of thc West-Icclandic Currcnt (22b). It was
difficult to fish for them even with a puroc-soinc, and in the socond half of thc
menth thc pursc-soinc fishcry v.as of low cfficiency and '7D.S stoppod. Thc officicncy
of tho drift finher.! decroased for the samo rcason.

In November and December thc wholo fishcry was concentratcd in the rr.ain hcrring
vrintering area "mich was crnsidcrably roduccd as compared with 1966. Thc lowest
fishing efficioncy V1O.0 in November, makinc; on an avcrage 31 kg rer nct or 2.85 tons
per drift, und it ros somewhat grcater in Dcccnbcr, amounting to 52 lr..g por net or
4.9 tons per drift.

In order to dete:nnine thc total stock of adult herring 9 a double ncoustic invest··
ication on thcir tlain wintering arca V7D.S nadc by BMffi'-244 ItMurmansk" in thc sccend
10-days period, the woather conditicns bcing relatively good. By mcasuring spacc,
volume and denoity of oinglo concentrationo, it was found that in all stocks cf tho
inveotigatod area made up about 2.5 millicn tonn. As comparcd to thc similar estirr:''o-'
tion of the stock made o.t tho same time in 1964 thc totnl stock of adult horring ha~

decrGased by 3 timen.

Tho total catch of horring by months and by o.reas is prosented in Tablc 2. Tho
position cf fishing areas is shown in thc chart.

To tho catch tckcn for thc wholo ycar, thc drift finhery contributed 254.37
thousand tons (83.5%) und thc pursc-soincs 50.38 thouoand tons (16.5%). Tho purso-'
scino fishory waG carriod out during 7.5 months on an average by 17.6 SIU'-Rs vrhich
ncrforrnc:.l 3 343 hauls during thc ycar. This givcs on an avcrage 2.86 thousand tons- ,
ver STIT-n or 15 tens pcr haul.

x Tho chart of fishing o.rcas of thG lTorwccian Soa is givcn in the report submitted
to thc 55th session of ICES (1967).
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111. Biological Data

The longth of about 131 thousand specimcns of herring v;as measurcd during thc
who1e year. Out of this number, about 2.5 thousand specimens were measured in the
main wintoring area and while migrating to the spawning grounds of the NOrVTegian
Sho1f. Over 34.5 thousand specimens were measured on the main spawnine grounds;
about 48 thousand specimens during migratings accompanied by intensive fattening;
over 30.5 thousand specimens during migration back to the wintering area, and 15
thousand spccimens in the main wintering aren.

Tablc 3 {jives the data on chan{jos by soasons in the quantity of herring of cach
sizo-group and on changes in individual ~~ißht from average sampIes for determination
of age compositicn. There are significant differenccs bct~~en the leneth and weight
of herring in the main fishing aroe. (20., 30., 3b), and in the southem area (22b) whorc
durinG' the whole 3rd quarter (July-September) only scouting was carried out and there
was no fishery at all. Herring wi.th largorsizo and rolutively lurger individual
woight, espocin11y of older age, ~ero also obscrved durir~ provious years.

Table 4 shows the age ccmposition and the individual weight of oach year-cluss.
~s shor.n in the Table, in July-September 0. great n~ber of older year-clusses (1956
1947) rcmained in the south-western part of the Norwegian Soa (22b) and r.~dc up
u1most 47% of tho catches of scouting vesse1s, whereas in the northem areas of the
main fisherJ the above-mentioned year-c1usses constitutod loss than 5%.

The maturity stages and sex composition of tho herring in catches in relation
to tho time of fishing, are shown in Tablc 5. General datu on ful1ness of horring
stomaehs and on their nutrition condition judged from steatosis of the inner organs,
are summarised in Tab10 6. Data on the age when the year-classos become mature are
included in Tablo 7.

The complex of Soviot invostigutions on tho stato of tho stock of Atlanto
Scandiun adult horring in re1ution to fishery, and exumination of biologieal data
summed up in tho Tab1es allow to draw the following conclusions:-

1. As 0. result of insufficient rocruitment with poor yeur-classes and inten
sive exploitation by USSR, Norway und Iceland, the comrnorcial stock of thc horring
docroased by 40% ugainst 1966 Whon tho total herring yiold v~s at a moximum for the
who10 poriod of intensive herring fishery in tho Norwegian Seo..

2. Tho rich 1959-1961 year-classos being 8-6 years old and spav.ning mainly
for thc socond time, wore predcminant in tho catches. Thoroforo, almost the entire
stock of pre-spawning herring conccntratod in tho main wintering area of mixed wators
of tho East-Icolandic Current, and a DaSS approach to tho Lofotcn Sholf for spawning
was not obsorved. During 1966~1964 almost all tho rccruits of thc abovo-monticned
your-classos wintorcd in more northorn areas than usua1, that is, adjacont to tho
frontal zono cf tho Mohn's Throshold, and spavmod chicfly noar Lofoton. ~

3. In the poriod of intensive futtoning the main mass of the commercia1 stock
was distributod in tho northern arens beyond tho frontal zone of tho Mohn's Threshold.
Judging from the considerably lowor fatncss of tho herring from Juno to October,
thoir foeding in thc mentioned aroa was loss cffoctivo than in 1966.

4. Judging from the condition of gonads tho approach to tho mai...'"l spaming
grounds of tho Norwcgian Shelf occurred somo days earlier than in 1966.

5. As to the ab'undance, thc 1967 year- class of tho main spmming erounds of
the Norwcgian Shelf ,,-ns vory poor.
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Table l.

Yielde of the Soviet drift fisnery of adult herring im banks of the Norwegian
Shelf by 5-days periode and the total yield of Norway at the same time of I967

(in % and tons)

- - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - --
• catches by 5-days periods of months(in %) : Total yieldNames of banks :' ~~_..;;,L,_..::;......;;;.;;,;M.._;.;..."j;_O"";;";;;;..;;;;.;..=_~_=;;;=:.;=._ ::::;....L::_~ ~__...;;.... _

: 1-5 : 6-10 : 11-15 : 16-20 : 21-25 326-28-31 : total :in tons :~rft(t). . . . . . . .------- -- ------ --------- ... ----- --- --- --- --- -- --- -- -- ----
I 2 3 4 5 6 7 8 9 10- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _. - - - - - - - - - -- - - - - --

Total USSR, tons 
Norway, tt -

Januar:
Griptarene

Februar:
Griptarene
Frpya
Halten
Sklinna

Total

USSR, tons
Norway, "

March
Griptarene
Frpya
Halten

Sklinna

Total
U8SR,tons
Norway, It

5,8
12,4
2,5

20,7

5,142
16,367

0,2
0,3

13,9
0,6

15,0
943
1,445

17,6
6,0
0,6

24,2

6,010
6,647

8,8
1,4
2,5

12,7
798

3,545

28,0
4,7
+

32,7

8,121
28,3CO

39,1
2,6

41,7
2,619
1,907

2,0
4,0
2,3

8,3

2,062
'130,573

18,2
0,8

19,0
1,194

0,7
0,6
9,9
0,2

11,4

2,631
153,420

9,1
2,5

11,6
730

100,0

2,6
0,1
2,7

869
28,360

+
+

+

100,0

54,1
27,7
17,9
0,3

100,0

24,835
363,7I3

75,4
7,6

16,4
0,6

100,0
6,286
6,896

12

13,436
6,879
4,445

75
24,835

4,740
478

1,037
31

6,286

3,00

4,50
2;87
2,84
1,50
3,56

8,07
4,60
2,75
0,70
5,21

401,743
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Table 2. Total yield.s of herring in the Norwegian Sea by areas and months in 1967
(in metric tons)

-------------------------------------------------------.
Fishing areas

January 64.859 64 9.641 10.855 44.299 21.2

February 53.536 34.498 211 14.849 3.975 2 I 17.6
March 23.928 11.334 2.058 10.308 228 7.8

The Ist quarter 142~323 45.896 211 26.548 25.138 2 44.528 46.6

April 5 2 3 +
May 11 11 +
June 2.180 1.856 324 0,7

The 2nd <JJlarter 2.196 1.856 335 2 3 0,7

July 5.759 5.725 34 1.9
August 18.204 17.655 391 158 6.0
September 42.627 I2.32U 27.750 2.385 172 14.0

Tbe 3r=d lJ,uarter 66.590 35.700 28.175 2.385 330 21.9

continued ••••••
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Table 2 (ctd. )

---------.---7---~---·7---7---~---7---~---7---7---7--- ---. . . . . . . . . . . .
I : 2 : 3 : 4 : 5 : 6 : 7 : 8 : 9 : 10 : 11 : 12

---~---------------------------------------------------
October 50,767 7,006 7,816 409 3,959 31,576 16,7

November 17,905 179 17,726 5,9

JJecember 24,968 24,968 8,2

- - - - - - - - - - - - .- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - -
Tbf,Ji.. Q.J1U't..e~ 93,2,41 __ =__7..,-006 - - 7.1.816 .:: 588__ 3,2,59 _ 14.J..272__ 2.0.1.8__ •

Total 304,750 35,700 37,037 45,896 10,742 26,548 25,729 3,961 119,130 100,00

% 100,0 11,7 12,2 15,1 3,5 8,7 8,4 1,3 39,0 100,00

1966 447,438 7,283 51,279 62,584 45,675 22,644 49,516 19,293 49,293 139,251

% 100,0 1,6 11,4 14,0 10,2 5,1 11,0 4,3 11,2 31,2 100,00
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Table 3. Size composition (in~) and individual weight (in g) of herring caught
by 1967 fishing seasons in the Norwegian Sea.

--------------------------------------------------------· Size compositioD · Individual weight• •
Length : · : July-8eptember =October- :a-anuary- : April- : July-8eptember :October-·in cm : January - · April - . . . ·· . December · • . ·· March · June :2a ,3a , 3b . 22 b · March .June : 2a,3a,3b: 22b Vecember

· · . . · • ··-------------------------------------------------------
24 3 I 152 131 146
25 2 2 I I 118 165 150 138
26 3 I 139 142
27 4 8 + 155 166 160
28 7 6 I I 160 176 215 165
29 10 12 4 I I 192 206 262 254 206
30 26 30 15 I 3 231 223 280- 264 232
31 102 108 43 6 17 273 242 298 272 266
32 276 255 110 64 68 303 249 311 289 285
33 295 282 287 153 296 308 272 336 340 311
34 171 161 347 166 353 344 323 363 383 352
35 48 48 130 125 I79 386 349 392 418 387
36 24 43 32 189 49 414 358 406 450 413
37 22 28 13 186 15 436 362 428 482 452
38 8 12 10 80 11 464 403 446 502 468
39 2 2 6 26 4 483 467 474 510 479
40 + 3 I 565 510 533
41 ~

565- +
'rotal 1000 1000 1000 1000 1000

~~e 'iffBa~. o! 2200 1100 1950 700 2100 2200 1100 1950 700 2100
vgs §at!R 32 36 32,97 33,62 35,07 33,92 249 257 352 425 330Averjß ,
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Table 4. Age-composition (in 0/00) and individual weight(in g) of year-classes of herring in
the Norwegian Sea by 1967 seasons

---------------------------------------~---------------:: Age : ndividual weight
Year- · •

: Age :January- :April :July-September • b •J •..
bct~b.-classes ·Octo er- • anuarY-·A~rl.l-. .I])J y-September

:March :June . . .· • .
22 b ; December;March :: une ::~ ,}l ,3 b ; 22 b pecemb•· . . :2 a, 3a,3 b :• • .

--------------------------------------------------------
1964 3- 3+ 7 4 2 + 163 172 159 174
1963 4- 4+ 10 23 13 13 5 175 163 279 282 251
1962 5- 5+ 5 3 7 2 227 246 328 305
1961 6- 6+ 107 92 101 50 163 258 273 344 332 332
1960 7- 7+ 273 244 293 93 296 294 280 357 353 340
1959 8- 8+ 530 531 531 330 485 311 292 371 386 362
1958 9- 9+ 8 14 8 24 5 356 343 389 414 393
1957 10-10+ 3 3 I 19 2 400 362 418 443 409
1956 11-11+ 2 5 5 29 4 420 392 435 447 428
1955 12-12+ 7 5 6 26 2 423 397 439 451 450
1954 13-13+ 7 8 6 55 4 425 406 451 462 456
1953 14-14+ 6 11 11 93 10 433 412 457 471 466
1952 15-15+ 7 9 3 73 4 438 415 481 476 467
1951 16-16+ 17 31 7 123 12 462 420 482 480 460
1950 17-17+ 10 18 3 47 6 452 422 486 490 455
1949 18-18+ 1 2 I 16 + 412 420 478 531 438
1948 19-19+ I 5 - 477-
1947 20-20+ 2 485

Total 3-20+ 1000 1000 1000 1000 1000
~umber .of spec-imen~048 766 1706 649 1899 2048 736 1706 619 1892
liXri~egated 7,84 8,18 8,48 11,43 8,38 251 259 348 428 330

l

..
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Table 5. Maturity stages and sex composition of herring depending upon time of fishing(in. %)

--------------------------------------------------------
Maturity : : :: :::::::

stages ; Sex ;January ;Febr. ;March ;April ;May ;June ~July ;August;Sept. ;Octobe~ Nov. ;Decembel'"
-------------------------------------------------------

p •

n 0,4
0,1
0,1

1,3
1,1 2,5

0,5
0,2

0,7
0,2

0,6
0,4

1,7
0,6

0,7
0,4

0,7
0,3

0,3
0,1

11-8 0,2
0,2
0,1

4,4 3,8
3,0 0,9

48,2 49,3 41,1 23,0
45,0 31,a 28,8 8,4

6,7
1,6

0,6
0,6

0,4
0,5

1il 1,1 0,4 0,2
0,1 0,4

1,0
0,3

7,8
7,4

9,5
17,9

25,8
23,2

30,7
7,3

12,1
2,0

3,3
0,7

0,3
0,3

lll-IY

lY

IY-Y

Y

YI

yn

Ylil

Total

2,7
0,2

17,6
4,7

30,2
26,9

55,2
44,8

0,6
0,1

11,9
1,9

24,1
13,9

4,9
2,8

53,2
46,8

0,5
0,3

0,4
0,9

0,3
0,4

6,3
10,7

16,5
15",8
1,8
3,0

14,9
12,8

46,7
53,3

0,4

0,9

6,2
3,3

31,6
19,2

52,1
47,9

0,5

3,0
1,3

53,2
46,8

0,3

2,3
1,0

60,4
39,6

I 3
2,0 15;0

0,1 0,4
0,4 1,6

0,3

50,7 51,1
49,3 48,9

3 2
12;0

0,1
3,4

52,1
47,9

25,0
18,4

2,9

50,9
49,1

10,7
3,0

29 6
22;0

6,0

52,3
47,7

0,7
0,3

16,4
11,6

25,9
29,0

8,3
4,4

0,5
1,0

52,8
47,2

Numbe.r of specimens in- 451
ves'tJ.gatea: 857 836 240 402 296 1042 688 900 895 300 1116
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Table 6. Index of stomach ~ontent and nutritional condition of the Atlanto-Scandian herring
by steatosis of pyloric appendages and intestines by 1967 months in poi?ts, %.

- - - - - - - - - - -:Number Cf - -: - - - Sto;a<ili~~~nt- - - - - - -:- - Nutr;t;~;a;- ;Ol;d~~; - - - - - -
specimens : : ~------

Months : investigated : • • • • • • • • • : Avera.ge
: : 0 : I : 2 : 3 : 4 ~vera~ 0 : I : 2 : 3 ;r967 : 1966..-------------------------------------------------------

January
February

March
Ist quarter

April
May

June
II quarter

July
August
S e,ptember

TII qua rter
October
November
December
IV quarter

Total

500
900
887

2287

250
390
350
990

1045
700
900

2645
900
300

1140
2340
8262

Note.

98,2 1,2 0,06 93,4 4,6 1,4 0,6 0,08 0,13
89,9 9,8 0;2 0,1 0,15 94,2 5,0 0,5 0,3 0,06 0,03
72,1 12,3 8,5 6,3 0,8 0,44 84,3 7,0 5,2 3,5 0,12 0,07
86,8 7,8 2,9 2,1 0,3 0,22 90,6 5,5 2,4 1,5 0,09 0,08

42,2 48,2 6,7 1,9 r,o 0,67 68,4 29,2 2,4 0,27 0,14
8,7 51,4 29,8 9,4 0,7 1,33 50,0 43,0 6,7 0,3 0,73 0,73

12,8 25,1 56,7 5,1 0,3 1,53 6,0 21,3 59,2 13,5 1,68 1,90
21,2 41,6 31,0 5,5 0,7 1,18 41,5 31,2 22,8 4,5 0,89 0,92

17,6 34,8 31,9 11,9 3,8 1,48 0,4 11,5 54,0 34,1 2,25 2,35
37,0 29,7 11,7 15,0 6,6 I 21 3 3 28,0 43,2 25,5 r 8b 2,52
52,4 25,7 10,1 4,8 7,0 0;83 12;4 44,1 32,5 11,0 1:30 2,33
35,7 30,1 17,9 10,5 5,8 1,17 5,4 27,9 43,2 23,5 1,81 2,40
61,3 24,6 8,4 4,0 1,7 0,54 24,2 57,6 15,9 2,3 0,72 1,41
95,2 1,7 0,5 0,5 2,1 0,04 38,7 46,9 13,0 1,4 0,38 0,70
97,2 2,6 0,1 0,1 0,02 45,6 49,0 4,7 0,9 0,16 0,60
84,6 9,6 3,0 1,5 1,3 0,20 35,2 51,2 14,5 1,6 0,42 0,90
57,3 22,1 13,7 4,9 2,0 0;69 43,3 29,2 20,7 0,8 0,80 1,10

Points of stornach content: 0 - ~he stornach and bowels are empty;I.- low con
tent;2 - average content;3 - the stomach is full,its content oeing high;
4 - the stornach is stretched;i~s wal~s are stretched so that tood 1s visiole.
Point;s of nutritional conditionlratness) of herring.O - DO rat on inner organs;
I - small quantity of rat hardly observed near the stomach and the bowels;
2 - substantial accumulation of rat near the stomach and the bowels and on the
pe~oric appendages;3 - all inner organs are covered w1th a great ~ayer of fat.



,

H:l1
Yudanov

Table 7. Mat1ll'ity age of year-classes of Atlanto-Scandian

he.r.ring in 1967 catches (in %).

------


