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Soviet Investigations into the State of Stocks and Characteristics

of Distribution of the Atlanto-Scandian Herring in 1967

by

I. G, Yudanovx)

I. Review of Investigations .

During the vhole of 1967 complex studies were carried out in the Norwegian Sea
on the biological state and the characteristics of distribution of herring, depending
upon the abiotic and biotic conditions in the different seasons, The investigations
included the following points:-

1. Regular observations on changes in hydrographical conditions and producti-
vity of food plankton. Thay were carried out on standard latitudinal sections by
R/V "Professor Somov" from the continental slope in the cast to the frontal zone of
polar waters in the west. In connection with changes occurring in some nmonths in
the herring migration area, sections were laid from the Faroe-Shetland Channel up
to 74°30'M, ‘

Apart from this simultancous investigations on 9 standard sections crossing
the whole Norwegian Sea and the south-eastern part of the Greenland Bea along the
latitudes were conducted from late May to 15th June, These investigaticns were
undertaken by four vessels: "Academician KnipovichY, "Fridtjof Nansen", "Professcr
Somov'" and"Professor Mesyatsev!. Simultaneously, the Norwegian R/V "G.0. Sars'" and
the Icclendic R/V "Egir" carried out similar investigations between the Farocs and
Iceland as well as around Iceland.

2. Monthly studies of changes in size and age composition of the commercial
stock by mass measurements of herring and the taking of average samples for a full
biological analysis.,

3, Investigotions on spawning efficiency of herring by catching larvac on
spaming grounds, and on the survival of larvae together with the determination of
the abundance of fingerlings of the 1967 year-class from September to February in
all fishing areas of the Barents Sea. A simultaneous estimation of the O-group of
main commercial fish was also made from the end of Auvgust to 10th Scptember on the
vhole arca of the Barents Sed to the continental slope of the Norwegian Sca. This
vas carried out by two Soviet, two Norwegian and one English resecarch vessecls,

4, Hydro-acoustic investigation on the main wintering area of herring in mixed
waters 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 based upen
three parametres: area, volume and density of their single concentrations, with a
two-fold hydro-acoustic study of the latter.
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IT. General Development of Pishery and its Results by Seasons

Due to small reducing a cold wedge of the East-Icelandic Current in January,
the main wintering area of pre-spawning herring extended 20 miles further to the
north and 15 miles further to the cast at the same time as in 1966, The fishery
cenditions for the whole month were very favourable, especially for the first half
vhen the average catch amounted to 130 kg per net and 8.65 tons per drift.

A marked eastward advance of pre-spawning concentrations of herring from their
nmain wintering arca started from 13th Januvary. The speed of movement during the
first weck did not cxceed cn an average 10-15 miles per day. The eastvard nigration
activity increased particularly during the third ten-doys period of the month, result-
ing in advanced shoals of pre-spawning herring coming up to the Norwegian Shelf alrcady
on 30th to 31st January or 3-4 days earlier than in 1966,

During the first half of February the largest pre-spawning concentrations were
exploited by the Soviet flect on the Griptarene Bank area, and smaller ones on the
Froya Bank, Duc to homogeneity of the spawning stock because of the rich 1559-1961
year-classes, the spawning occurrcd simultaneously and chiefly in the territorial
wvaters of Norway. Therefore the efficiency of the Soviet fishery during the mass-
spavning from 16th to 26th February decrcased sharply. At the same time the total
efficiency of the Norwegian fishery increcased by over 6 times against the first half
of February.

In March, mainly post-spawning herring nmigrating from the major spawning areas
of the Norwegian Shelf were caught. At that time the total efficiency of the Soviet
drift fishery increcased markedly in ccmpariscn with the second half of February vwhen
all herring spawned in the territorial zone of the Norwegian provinces More~Romsdal
and Tréndelag. No herring approaches to the Lofoten Shelf for spawning were obscrved.
Therefore, all control drifts made therc in March and in the first half of April gave
no results,

Table 1 shows the importance of ecach bank of the Norwegian Shelf for the Sovies
herring fishery by 5-days periods of each month in comparison with the efficiency of
the drift fishery as well as with the total Norwegian catch in the same period.

_The collection of herring larvae on all Banks of the Norwegian Shelf by the
R/V "Fridtjof Nansen" from 20th March to 5th April and again on 12th to 26th April
showed a very low degree of survival at the stage when the larvae start independent
feeding. This fact gave the basis for estimation of the 1967 year-class of herring
as a very poor onc, The poor abundance of this year-class was confirmed by simulta-~
ncous estimation of the O-group of principal commercial fish in the vhole arca of the
Barents Sca carried out from the end of August to the first fen-days period of Septem-
ber by 5 rescarch vessels (USSR, Norway and Great Britain).

In conncection with the fishing conditions cn the Norwegian Shelf getting worse
in the sceccnd half of February, a significant part of the Soviet herring flcet rather
successfully eoxploited the pre-spawning concentrations near the Faroe Shelf, vhich
vas of the greatest importance for the Soviet fishery in February and March until
1956. The fishing efficiency was much higher there than on the banks of the Norwegian
Shelf.

Thile the spent herring migrated beyond both the Norwegian Shelf and Faroe Shelf
the herring fleet gradually left the fishing arcas, and by the end of March the drift
fishery in the Norwegian Sea ceased completely. On the main departure ways of the
herring, a small rest of the herring flect conducted scouting and control catches
by mcans of drift ncts, but commercial catches were not taken.

Purse-scine fishery was morc successful during that period. At the ond of May
the first two Murmansk SHEI-Rs cquipped for purse-seining took 95 toms in 9 hauls.
In June altogether 10 such vesscls had fished there, and from July to Scptember their
number increased up to 30 and even more., From the end of May to mid-June, the purse-
seine fishing was carried out in the zone of the polar front (Jan Maycn). Then the
fishery was gradually displaced eastwards along Mchn's Threshold, and during the
second half of July it developed successfully north-cast of the submarine Louise
Boyd Elcvation within the Spitsbergen Current. In August this kind of fishery
rcached the South Cape latitude off West Spitsbergen.
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The hydrograrhical regime observed during the oceanological survey was charac—
terised by marked slackening of the inflow of Atlantic waters through the Faroc-
Shetland Channel. Owing to this negative ancmalies for the 0-200 m layer on the
latitudinal sccticns at 65°45'N and 67°30'N in all branches of the Norwegian Current,
excopt6thc vwestern branch, were approximately os those in the coldest ycars 1962
and 1965.

The development of spring processes in plankton was late. The average standing
crop of plankton was 476 mg/m> less than in the same period in 1966, and 152 mg/m?
less than in 1965, According to echo-recordings, single herring shoals of density
1-4 wore obscrved mostly in the western half of the Norwegian Sea. A rather rapid
displacencnt of such shoals were also observed in northem and north-castern direct-
ions., Therefcre, cnl2th-13th June, there were many of them at T0°40'N. At the same
time the ice-~edge of the polar front had the castemmost position since 1918.

In gpite of the fact that, in the vhole way of the herring's northward migration
alcng the polar front, the pursc-seiners found very dense concentraticns, taking 10-
50 tens and over 100 tong per haul, drift nets did not take commercial catches. The
possibility for carrying out drift fishery arpearcd only in the first 10-days period
of September, vhen the herring started to form larger concentrations and most of them
began gradually to depart southwrds and south-westwards,

The drift fichery was more successful in September, especially in the third
5-days pericd, vhon mass migraticn of fattcned herring started from the polar waters
alcng the frontal zone. The greoatest fishing efficicncy was observed cn the western
edge of the Spitsbergen Current (2a)¥, and a little less was observed in the Central
Plateau (3b). During the next 5-days periods the fishing efficiency decreased consid-
erably, and for thec secend half of the month it did not excced cn an average 56 kg
per net and 5.62 tons per drift. The main causc for this decrease was the uneven
descent of the herring to depths of oveor 150-200 m at day-time and also its ascent
to not higher than 70-90 m frcm the surface at night.

A8 to October, the bulk of the herring migrated rather rapidly scuthward with
a speed of 15 miles per day during the first half of the menth, and up to 10 miles
per day during the sccond half. They did not stop cither in the Jan-layen arca (4)
or at the slopes of the submerged Jan-Mayen Ridge (22a). During this, their concen-
trotions kept still deeper; at night they did not risc higher than 100 m from the
surface. The denscst concentraticns were distributed especially deep down on the
" main wintering arca in mixed waters of the West-Icelandic Currcnt (22v). It was
difficult to fish for them even with a purse-seine, and in the second half of the
menth the pursc-scine fishery was of low efficiency and was stopped. The efficiency
of the drift fishery decreased for the same reason,

In November and December the whole fishery was concentrated in the main herring
wintering arca vhich was considerably rcduced as compared with 1966. The lowest
fishing cfficicncy was in November, making on an average 31 kg per net or 2.85 tens
per drift, and it was somewhat greater in December, amounting to 52 kg per net or
4.9 tons per drift,

In order to determine the total stock of adult herring, a double acoustic invest-
igation on their main wintering arca was made by BURT-244 "Murmansk" in the seccnd
10-days pericd, the weather conditicns being relatively good. By measuring space,
volume and density cf single concentrations, it was found that in all stocks cf the
investigated arca made up about 2.5 millicn tons. As compared to the similar estim-~
tion of the stock made at the same time in 1964 the total stock of adult herring had

decreased by 3 times.,

The total catch of herring by months and by arcas is presented in Table 2. The
position of fishing arcas is shown in the chart.

Mo the catch tcken for the whole year, the drift fishery centributed 254.37
thousand tcns (83.5%) and the pursc-scincs 50.%8 thousand tons (16.5%). The purse-’
scine fishery was carried out during 7.5 nonths on an average by 17.6 SRT-Rs vhich
vorformed 3,343 hauls during the year. This gives on an average 2.86 thousand tons
per SKI-R or 15 tecns per haul. .

* The chart of fishing arcas of the Norwegian Sea is given in the report gubmitted
to the 55th session of ICBS (1967).



ITT, Biologmical Data

The length of about 131 thousand specimens of herring was measured during the
whole year. Out of this number, about 2.5 thousand specimens wore measured in the
main wintering arca and vhile migrating to the spaming grounds of the Norwegian
Shelf. Over 34.5 thousand specimens were measured on the main spawning grounds;
about 48 thousond specimens during migratings accompanied by intensive fattening;
over 30.5 thousand specimens during migration back to the wintering area, and 15
thousand specimens in the main wintering area.

Table 3 gives the data on changes by seasons in the quantity of herring of each
size-group and on changes in individual wéight from average samples for determination
of age compositicn. There are significant differences between the length and weight
of herring in the main fishing arca (2a, 3a, 3b), and in the southem arca (22b) where
during the whole 3rd quarter (July-September) only scouting was carried out and there
was no fishery at all., Herring with largersize and relatively larger individual
weight, cspecially of older age, were also cbscrved during previocus years.

Table 4 shows the age ccmposition and the individual weight of cach year-class.,
hAs shovn in the Table, in July-September a great number of older year-classes (1956-
1947) remained in the south-western part of the Norwegian Sea (22b) and made up
almost 47% of the catches of scouting vessels, vhercas in the northem arcas of the
main fishery the above-mentioned year-classecs constituted less than 5%,

The maturity stages and sex composition of the herring in catches in relation
to the time of fishing, arc shown in Table 5., General data on fullness of herring
stomachs and on their nutrition condition judged from steatosis of the inner organs,
are summarised in Table 6. Data on the age when the year-classes become mature arc
included in Table T.

The complex of Soviet investigations on the state of the stock of Atlanto-
Scandian adult herring in relation to fishery, and examination of biological data
summed up in the Tables allow to draw the following conclusions:-

1. As a result of insufficient recruitment with poor year-classcs and inten-
sive exploitation by USSR, Norway and Iceland, the commercial stock of the herring
decrcased by 40% against 1966 when the total herring yield was at a moximum for the
whole period of intensive herring fishery in the Norwegian Sea,

2. The rich 1959-1961 year-classes being 8~6 years old and spawning mainly
for the second time, were predcminant in the catches. Therefore, almost the entire
stock of pre-spaming herring concentrated in the main wintering area of mixed waters
of the Bast-Icelandic Current, and a mass approach to the Lofoten Shelf for spawning
was not observed. During 1966-1964 almost all the recruits of the above-menticned
yoar-classes wintered in more northern arcas than usual, that is, adjacent to the

"frontal zonc of the Mohn's Threshold, and spawned chiefly near Lofoten. -

3, 1In the period of intensive fattening the main mass of the commercial stock
was distributed in the northemrn areas beyond the frontal zone of the Mohn's Threshold.
Judging from the considerably lower fatness of the herring from June to October,
their feeding in the mentioned area was less cffective than in 1966,

4., Judging frem the condition of gonads the approach to the main spawning
grounds of the Norwegian Shelf occurrcd some days carlier than in 1966,

5. As to the abumdance, the 1967 yecar-class of the main spaming grounds of
the Norwegion Shelf was very poor.
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Table 1.

Yields of the Soviet drift fishery of adult herring im banks of the Norwegian

Shelf by 5-days periods and the total yield of Norway at the same time of 1967
(in % and tons)

o an Gt G W s e G M e ame v e G S us Gmm e M emD M s mve e GNP M NS et P MED AR GmP SEr  AeS SR S GAr NP - U  ame b amm T e G ame e et m g e — o

catches by 5-days periods of months(in %) : Total yield
I-5 : 6-10 : II-IS : I6-20 : 2I-25 :26-28-31 :total B toms :pep (4)

3
CES S D SES e S P emE U GED My GNP e SmE M A WY SRS e A M MRS AR MR G G Sp s G e GmD  es GNE  SS S MDA AR ST AED  SEm G M WP G SmD ams e aED  aww G o o g

I S 2 3 _ b 5 6 __ .7 __ __8___.9 10 __
Januar
' GEIﬁﬁgfene - - - - - 100,0 100,0 12 3,00
February
Griptarene 5,8 17,6 28,0 2,0 0,7 - 54,1 13,436 4,50
Fréya 12,4 6,0 4,7 4,0 0,6 - 27,7 6,879 2,87
Halten 2,5 0,6 + 2,3 9,9 2,6 17,9 4,445 2,84
Sklinna - - - - 0,2 0,1 0,3 75 1,50
Total 20,7 24,2 32,7 8,3 11,4 2,7 100,0 24,835 3,56
USSR, tons 5,142 6,010 8,I21 2,062 2,631 869 24,835 - -
Norway," 16,367 6,647 28,3€0 130,573 153,420 28,360 363,713 - -
nggéggane 0,2 8,8 39,I - 18,2 9,I + 75,4 4,740 8,07
Fréya 0,3 I4 2,6 0,8 2,5 + 7,6 478 4,60
Halten 13,9 2,5 - - - - 16,4 1,037 2,75
Sklinna 0,6 - - - - - 0,6 31 0,70
Total 15,0 12,7 41,7 19,0 11,6 +  100,0 6,286 5,21

USSR, tons %3 798 2,619 I,I9% 730 - 6,286 = - -
Norway, 1,445 3,545 1,907 - - - 6,896 - -
Total USSR,tons - - - - - - - 31,133 401,743

Norway, " - - - - - - - 370,610
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Table 2. Total yields of herring in the Norwegian Sea by areas and months in 1967
' (in metric tons)

s emr awin e GEr aa e D s EEm e mw e awe e e e mE  mmP  mmt s M e San  mer M G e e GS SR RS MmS G G D G Gt p e — A —en  GAm M m oue  sow  —ae e e = — — — 4

Fishing areas
: Northern . Central : Southern : Total

Month Total . . (i
onths ot g Rk I 110 48 i 9t IS 224 2% {8
January 64.859 - - 64 - - 9,641 I10.855 - 44,299  2I,2
February 53.536 - - 34,498 - 2II  I4.849 3,975 2 I I7.6
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 II - - - - - - I - - +
June 2.180 - 1.856 - - ~ - 324 = - 0,7
“The 2nd guarter 2,196 - 1.856 - - - - 335 2 3 0,7
July 5.759 5,725 34 - - - - - - - 1.9
Augusg 18.204 17.655 391 - - - - - - 158 6.0
September 42,627 12,320 27,750 - ~ 2,385 - - - 172 I4.0
The %rd quarter 66.590 35,700 28,175 - - 2,385 - - - 330 21,9
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Table 2 (ctd.)

October
November
December

The IV quarter _ _
Potal

. T2 l3_ 4 is_te_ ia_ i 8 i o iIo_ i i 12___
50,767 - 7,006 - - 7,816 - 409 3,959 31,576 16,7
17,905 - - - - - - I79 - 17,726 5,9
24,968 - - - - - - - - 24,968 8,2
93,6HL _ _ = _ Ta006_ _ - _ _ - _ 7816 _ _=_ _ S88__ 3,959 _ 4,272 _ 30,8 _._
304,750 35,700 37,037 45,896 - 10,742 26,548 25,729 3,91 119,130 100,00
I100,0 II,7 12,2 I5,I - 3,5 | 8,7 8,4 1,3 39,0 100,00

%
I966
%

447,438 7,283 51,279 62,584 45,675 22,644 49,516 19,293 49,293 139,251 -
100,0 I,6 II.4 14,0 10,2 5,1 11,0 4,3 11,2 31,2 100,00



H:11/Yudanov

Table 3. Size composition (in %.) and individual weight (in g) of herring caught
by 1967 fishing seasons in the Norwegian Sea.

— b mww o e mr e e o m aws et o e s omP M emb S e et e m— G mm  APw S mn s Gut e A A dwn S G S et b (e e o S o o A s e -

: Size composition . Individual weight
inLeggth January - April - : July-September October- January- - April- : July-September -;October-
 March  ° Jume 2as3as 3p : 22p December : March  ;June  : 2a,33,3p: 22p December
2k - 3 I - - - I52 I31 - I46
25 2 2 I - 1 I18 I65 I50 - 138
26 3 - - - 1 I39 - - - I42
27 4 8 - - + I55 I66 - - 160
28 7 6 I - I 160 176 2I5 - I65
29 I0 12 4 I I 192 206 262 254 206
30 26 30 I5 I 3 231 223 280 264 232
31 102 108 43 6 I7 273 242 298 272 266
32 276 255 II0 o4 68 303 249 311 289 285
33 295 282 287 I53 296 308 272 336 340 311
34 I71 I6I 349 I66 353 344 323 363 383 352
35 48 48 130 125 I79 386 349 392 418 387
36 24 43 32 189 49 4I4 358 406 450 413
37 22 28 I3 186 I5 436 362 428 482 452
38 8 I2 I0 80 II Lok 403 L44e 502 468
39 2 2 6 26 4 483 467 474 5I0 499
40 + - - 3 I 565 - - 5I0 533
41 = - - - + - - - - 565
Total 1000 I000 I000 I000 1000 - - - - -
e RiBRaT 8= 2200 1100 1950 700 2100 2200 1100 1950 700 2100

Avergs 32,36 32,97 33462 35,07 33,92 249 257 352 425 330
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Table 4. Age-composition (in °/o00) and individual weight(in g) of year-classes of herring in
- the Norwegian Sea by I967 seasons

Y R R Individual weight
c%aea:g;s ‘ Age ‘January- *April fJuly -Septexfzber .October— 'January- *April- _Lﬂxﬁepi:emhe.m__bcteb -
. :'March EJune 28 3a3b . 22D December- March -: une -.& 3 ,3b : 22b I)ecemb.
I9%4  3- 3+ 7 - 4 2 + 163 - 172 159 174
1963 4~ 4+ 10 23 13 I3 5 175 163 279 282 251
1962 5~ 5+ 5 3 7 - 2 227 246 328 - 305
I96I 6- 6+ 107 92 I0I 50 163 258 273 344 332 332
1960 7~ 7+ 273 2hh 293 93 296 29%4 280 357 353 340
1959 8- B+ 530 531 531 330 485 311 292 371 386 362
1958  9- 9+ 8 I4 8 24 5 356 343 389 414 393
1957 I0-I0+ 3 3 I I9 2 400 362 418 443 409
1956 II-II+ 2 5 5 29 4 420 392 435 447 428
1955 I2-I2+ 7 5 6 26 2 423 397 439 451 450
1954 I3-I3+ 7 8 6 55 b 425 406 451 462 456
1953 I4-I4+ 6 II II 93 10 433 412 457 471 466
1952 I5-I5+ 7 9 3 73 4 438 415 481 476 467
1951 Ie-Ié+ 17 31 7 123 12 462 420 482 480 460
1950 I7-I7+ 10 18 3 47 6 452 422 486 490 455
1949 1I8-I8+ I 2 I 16 + 412 420 478 531 438
1948 I9-I9+ I - 5 = - - - 477 -
1947 20-20+ - - - 2 - - - - 485 -
Total _3-20+  I000 1000 1000 I000 1000 - - - - -
Number of specimens(,g 766 1706 649 1899 2048 736 1706 619 1892

Ap¥pagisated 7,84 8,18 8,48 1I,43 8,38 251 259 348 428 330
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Table 6. Index of stomach éontent and nutritional condition of the Atlanto-Scandian herring
by steatosis of pyloric appendages and intestines by 1967 months in poifxts, % .

- o o o o o mm— e e G s e amm S G s M mED S e Gww SN G Sew  mwe G S Ak mh D S S it - | G G et e G S Sy G G mmt e e S am  evw e - —

ipecimens : Stonach content . Nutritional condition
Months ; investigated ! ) R . . : ) . . . _Average

: T 0 I 2 3 {4 AverageO I : 2 .3 197 .I96
I 500 %,2 I,2 - - =~ 0,0609,4 46 It 0,6 0,08 0,I3
February 900 899 9§ 0,2 0,0 - 0592 50 0.5 0.3 0.06 0.03
March 887 72:1 123 85 6.3 0,8 O.kk 8423 700 522 3'5 (M2 Q.07
Ist quarter 2287 86,8 7,8 2.9 2,I 0,3 0,22 90,6 5,5 2,4 I,5 0,09 0,08
Aopil 250 42,2 48,2 6,7 1,9 I,0 0,67 68,4 29,2 2.4 - 0,27 0,I4
Moy 390 817 5I.4 2918 9.4 0.7 1.3350,0 43,0 6.7 0,3 0,73 0,73

e 350 1218 2511 5627 5)T 013 1153 6.0 2T.3 59,2 I3.5 I1.68 I,
II quarter 990 21,2 4I,6 31,0 5,5 0,7 1,18 41,5 3I,2 22,8 4,5 0,89 0,92
July 1045 17,6 34,8 31,9 II,9 3,8 I,48 O,t II,5 54,0 34,I 2,25 2,35
August 200 37,0 29,7 II.7 15,0 6.6 I.2L 3.3 28,0 3.2 25,5 1.86 2.52
Sestenber 900 S2ih 25.7 T0T k28 7.0 0183 I2.h 44T 3205 TT.0 1130 2.33
ITT quarter 2645 35,7 30,I 17,9 10,5 5,8 I,I7 5,4 27,9 43,2 23,5 1,81 2,40
Octob ~ %0 61,3 24,6 8,64 4,0 I,7 0,54 24,2 57,6 15,9 2,3 0,72 1,4l
Hovenber 300 95,2 1.7 0.5 0,5 2.1 0,04 38,7 16,9 I3,0 I,k 0,38 0,70
Decenbap 1740 97,2 256 0,1 0,1 = 0i02 4536 4930 k.7 0,9 0316 0160
IV quarter 2340 84,6 9,6 3,0 1,5 1,3 0,2035,2 51,2 I4,5 1,6 0,42 0,90
Potal 8262 57,3 22,1 13,7 4,9 2,0 0369 43,3 29,2 20,7 0,8 0,80 1I,I0

Note. Points of stomach content: O - vhe stomach and bowels are empty;I - low con-
tent;2 - average content;3 - the stomach is full,its content being high;
4 - the stomach is stretched;its walls are stretched so that rood is visible.
Points of nutritional condition(tatness) of herring.,0 - no rat on inner organs;
I - small quantity of fat hardly observed near the stomach and the bowels;
2 - substantial accumulation of fat near the stomach and the bowels and on the
peloric appendages;3 - all inner organs are covered with a great layer of fat.



Yug;lév Table 7. Maturity age of year-classes of Atlanto-Scandian
herring in I967 catches (in %) e

————————-—————_————---——-— — o A ms e e et SmED G e

. . :Numbgr of
. Year- iImmatu.re Age of recruits Eiggggﬁi—
classes . ‘3 .4 :5 :6 : 7 : 8 : gwwed
® 1964 100 - - - - - - 27
1963 96,5 - 3,5 - - - - IO4
1962 5,9 II,B 55,8 26,5 - - - 34
1961 0,6 3,2 63,6 3I,4 I,2 - - 722
1960 0,1 0,7 17,2 60,0 22,0 - - 189
1959 - 0,2 19,5 44,2 35,6 0,5 - 3620
1958 - 8,0 38,6 29,0 22,8 I,6 - 62
1957 - 4,2 75,0 20,8 - - - 24
® 1956 - 16,3 5I,1 25,6 4,7 2,3 - 43
1955 - ~ 21,3 49,0 I7,0 8,5 4,2 - 47
® 1954 - 3,7 44,0 47,6 4,7 - - 82
1953 - 7,2 41,8 38, 8,2 4,5 0,2 1II0
1952 - 5,5 29,3 32,6 20,3 13,2 0,1 89
1951 - 2,6 2I,6 3I,4 16,3 26,8 I,0 153
1950 - I, 24,3 2I,4 18,6 32,8 I,5 70
1949 - - 10,0 20,0 39,8 26,6 3,6 IS5

Total number
of specimens 132 o1 1762 3188 1801 104 I3 7098

% 1,7 1,3 24,9 45,0 25,4 1,5 0,2 I00,0




