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A. STATUS OF THE FISHERIES

1. General Trends

Table 1 givas the nominal catoh off Wemt and East Greenland, taken by
the Federal Republic of Germany fleet in 1963 and from 1968 %o 1973. The
total output decreased agsin by 52% to 24 000 t only. Thie is by far the
lowest catch ainee 1955 and only 9.6% of the maximum ocatch in 1963. Also
the cateh per flshing day never was eo smell ms in 1973, although nearly
all fiahing was oarried out only during the months with the highest fieh
concentrationsa.

Table 1. (Section I)

Subares 1 and Eest Greenland: Fi@ nominal catohes including industrial
fish (tone), 1963 and 1968-1973

(+]1)1] REDFISH TOTAL
Days Cateh | % Catoh | % Oatch | %
Yoar|fishing | Catch |per day|ind.|Catoh |per day|ind,| Cateh |per day(ind.
Subaresa 1 1963 7,175 |152,934] 21.3 |4.2 |44,355 6.2 | 4.7 |202,9235| 28,3 8.6
1968 | 5,819 | 132,498 22,8 |5.3 [11,858 2,0 |1.8 [146,432| 25.2 503
1969 3,234 67,431] 20,9 |4.0 | 6,964 242 15.2 | 75,293 | 23,3 43
1970 1,722 38,551| 22.4 |4.0 | 4,501 2.6 [9.1 | 44,283 25.7 5.9
1971 | 1,545 37,950 24.6 [1.9 | 3,335 2,2 |2.0 | 42,482 27.5 2.4
1972 1,312 16,963| 12.9 (0.3 | 2,650 2,0 |1.9 | 20,732 15.8 1.8
1973 __672__| . 6,048] 9.0 _19.3 ] 2,209( 3.3 [1.3 [ 9,735)14.5 | 9.4
{B.Greenland | 1963 | 2,182 13,677 6.3 |0.5 |31,368| 14.4 |1.4 | 47,700| 21.9 2.2
1968 | 1,361 9,825| 7.2 |0.2 |15,432 | 11.3 |2.0 | 26,417 | 19.4 2.0
1969 | 2,164 14,292| 6.6 |0.9 |24,587| 11.4 |4.6 | 40,505 | 18.7 | 4.2
1970 | 1,532 14,388 9.4 |0.9 |15,672| 10.2 |4.5 | 31,104 | 20.3 3.3
1971 | 1,737 28,735 16.5 |0.6 |14,037 8.1 |2.9 | 44,062 25.4 2.4
1972 [ 1,732 21,664 12.5 (0.4 | 7,153 4.1 |1.6 | 29,742 | 17.2 0.9
e (1213 931 | 9,286 10,0 10,0 | 4,480] 4.8 10.2 [ 14,309 | 15.4__| 1.2
Motal 1963 | 9,357 [166,611] 17.8 |3.9 |75,723 8.1 |3.3 |250,623 | 26.8 T4
1968 | 7,180 |142,323[ 19,8 |4.9 [27,290 3.8 |1.9 |172,849 | 24.1 4.8
1969 | 5,398 81,723 | 15.1 3.5 [31,551 5.8 |4.8 ]115,798 | 21,5 4.3
1970 | 3,254 52,939 16.3 |3.2 (20,173 6.2 15.5 | 75,387 | 23.2 4.9
1971 | 3,282 66,6851 20,3 [1.3 |17,372 5.% |2.8 | 86,544 | 26.4 2.4
1972 | 5,044 38,627 12.7 0.4 | 9,803 302 |1.7 | 50,474 | 16.6 143
1973 | 1,603 15,334 9.6 |0.2 | 6,689 4.2 0.7 | 24,044 | 15.0 45
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2, Weat Greenland (Subares 1)

The deaorease in catoh was most pronounsed in the oatches of cod
in Subares 1. The 1973 catch was with 6000 t only 56% of the oatoh in the
preceding year and only 4% of the maeximum catch in 1963. These figures
drastically demonetrate the poor state of the Subarea 1 stoock of ood and
it should be born in mind thait 1973 the obstructions by ice were far less
than in the preceding ice-years 1969 to 1972. Also the ocatich per fishing
day was with 9 t by far the smallest sinoee German fishing started in
Subares 1 in 1952, The cod fishery was c¢arried out from Jenuvary to July
and in December. NMost cod came from Division 1E, the rest equally
from 1D and 1F.

The catohes of redfish decreased further %o 2200 % which is only
less than 4% of the maximum cateh in 1962, Redfish moatly was caught
in Division 1B snd 1F.

3. Best Greenland

Ag forecasted in the 1972 repoert the satches off Esst Greenland
declined considerably from 30 000 t te 14 000 tons, This iz mainly due
to the considerable deoreamse in cod satches from 22 000 t to 9000 t
and is the consequence of the deoreasing size of the East Greenland
spawning siock, Alsc the redfish catohes decreased to 67006 +, which is
the lowest yearly catch of redfish since the fishing for redfish off
Bast Greenland started in 1955.

4. Forecast for 1974

The Greenland fishing grounds temporary will loose their atiractivity
for the German fleet. This is due to the poor state of both cod astoaoks
espeoirlly the West @resenland stock, and the improving fishing
sonditions in the Northeast Atlantioc.

B. GSPECIAL RESEARCH STUDIES

1. Envirommental Studies

The looatlon of the hydrographis sestions performed by
R.V. Walther Herwlg during Nov,/Dec. 197% is shown in Fig.1. For
further deatails on the positions of the different sectlons see Table 2 .
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Table 2. (Section I)
8ection Stetions Poeitions Jate
v 955/960 from 66.59 N, 54.11 W to 66.45 N, 57.00 W 28-29/11=73
v 964/971 from 66.13 N, 55.19 W to 65,11 ¥, 52.49 W 29-30/11-73
VI 976/980 from 64.01 ¥, 52.19 W to 63.46 N, 53.55 W 1/12-73
VII 989/992 from 61.57 N, 50,00 W to 61.50 ¥, 50.49 W 5/12-73
VIII 993/997 from 60.42 N, 48.10 W to 60.20 H, 48.40 ¥ 5/12-73
i 4 1006/1008 from 59.14 N, 44.00 W to 59.42 N, 43.59.5 W  7/12-73

The polar somponent of the Wesi Greenlsnd Current ($<€0, 8 < 34%00,
G;-<27.32) oan be seen on the southera seotions VI (Fylla Bank},
VIII (Cape Desolation), and IX (Cape Farewsell). Its magnitude extends
from about 50 m thickness of layer to 100 m in sectlion IX.

0ff Holetenaborg (IV) and Sukkertoppen (V) the stratification in
the surface layer 18 nearly horizontal. A very narrow mixed layer
separates the thin and cold surface layer (temperatures less 0 to 1°c,
salinities lese 33°/bo) from the warsmer and more haline deeper layers
of these sactions, which are partly influenced Wy the Irminger component
of the West Greenland Current = t = 3.50 - 4,00°C, 5 = 34.92%be,

Gy = 27.74 - 27.80 =~ (section V).

Sections VI to IX are mainly characterized by the inclined isotherms
and ischalines, indioating the dynamic activity of the West Greenland
Current. Below & nearly dissolved, broad mized layer the influence of
the Irminger ocomponent of the West Greenland Current 1s visible:

Downwards from 250 m depth (see seotion VIII) the water column is
oharacterized by temperatures > 4°G and sslinities 2 34.90/00. Nearly
the same hydrogravhic siltuation has bean recorded throughout sections
¥ to IX with the exception of seotion VII.

The hydrographic investigations are ghown in Fig.2 and 3.
A ocomparison of the hydrographia conditione in Nov./Dees. 1972
with thoae of Nov./Dec. 1973 ahows the following:

a) The bottom water on the pouthern and of the Great Halibut Bank

was more than 1°C warmer in 1973.

b) The Little Halibut Bank hottom temperatures were deeper than
in 1972.

¢) The strength of the Irminger component was larger in 1972, e.g.
the temperature difference amounted %o 1°C at Cape Desolation
{sectien VIIT}.

d) The hydrographic situation at Uape Farewell (peotion IX) was

nearly the same in both years.
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2. Blologioal Sindies

In 1973 20 810 measuremenis and 5432 age determinations of sod ware
made in the Greenland area. Nearly all samples taken in Maroh, April,
June, and Dacember in Subarea 1 in Divisions 1C and 1P on board of
scammerolal trawlers showed the great predominsnce of the 1968 Year olanss
varying between 55 and B7 %. The 1968 year olass seems o be of aqual
strength am well in the West Greanland atook as in the cod stook of
Bast OGreenland origin. The more or less smsll catohes per heur trawling
make alear ithat even this dominating 1968 year elass ia only of moderate
size and that the whole stock is in a poor stete. Although R.Y.

Walther Herwig operated with a small meshed ocod end only few eod of the
Younger year olauses 1969 to 1972 wers found as well in the area of the
West Greenland stock (1C, 1D) as in the ares of the East Greenland
stock (1F),

In the recearch catches in Decembar off Cape Farewell within the
fishery limits the prespawners of tha moderats 1964 and 1962 and the
good 1963 and 1961 BEast Greenland Yoar olasses dominated with 54 %.
The s8till immature 1968 ood made up 27 %.

In the fishery on the spawning schools off Southeast Greenland in
late winter and spring the 1964 and 1963 year olassaes dominated with
34 and 31 % respectively. On the northern grounds of Angmagssalik and
Dohrn Bank the 1963 year class again domineted {37 %) followed by the
1964 cod (24 %). The sizs of the Eaet Greenland epewning stosk is now
decreasing, because the rich 1961 and 1963 yesr §lasses have emigrated

to Iceland and have been heavily fished., The average dally eeatoh
during the spawning peried dropped from 16.5 te 10.0 %+ from 1971 to
1973. It is uneertain whether the 1968 yoar clase when going for
apawning in 1975 and 1976 will be in the poeition to increase the
daily output of cod in East Greenland watera about the 1973 level.
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Fig,1 Location of hydrcgraphio sections
off West Greenland during Nov./Deo.1973

{(Section I)

5%e SECTION IV
9 ©

t*C SECTION Vv

Q 0
nm

Fig.2 Temperature and salinity plot of
seotions IV and V
{Section 1)
E6



RESTRICTED

International Commission for the Northwest Atlantic Fisheries _

Serial No. 3315 ICNAF Summ.Doc. 74/33
(D.a.73) ADDENDIM 1

ANNUAL MFETING - JUNE 1974

FRG RESEARCH REPORT, 1973

Section II. Subareas 2-4 (excluding herring)

by

J. Messtorff

Subarea 2

A. Status of the Fisheries

The nominal catches as well as catch per day taken by German trawlers in 1973 are given in Table 1
separately according to areas of existing quota regulations. For comparison the nominal catches since
1969 are arranged in the same way in Table 2.

Total catches from Diviasions 2G and H mainly consisting of cod decreased sharply since 1969 from
over 11,000 tons to only 133 tons in 1973 due to Incremsing severe ice conditions off Labrador. By the
game reason the total catch from Division 2J decreased to only 13% of the 1969 catch. Combined catches
of Divisions 2J and 3KL stabilized in 1971-72 at about 50% of the 1969 catch but incremsed again slightly
in 1973.

On account of the ice situation the fishing activity was as in recent years restricted to a very
ghort season. Over 60% of the total catch was already taken in January. Cod amounted to 85% of the total
catch in Subarea 2. The combined cod catches from Subarea 2 and Divisions 3KL amounted to 86% of the
allecated national quota, The redfish by-catch remained at a low but stable level of 5% of the total
catch, The quantities of discarded fish were small but showed some increase against 1972 as shown in

Table 3.

B. Special Research Studies
1. Envirommental Studies

Hydrographic observations were obtained by R/V Walther Herwig in November consisting of three
sectlons across the Labrador Shelf (Flg. 1) and additional BT-casts at fighing atations. As compared
to recent years water temperatures of the Arctic component of the Labrador Current on the shelf were
somewhat higher but lower in the offshore (West Greenland) component of the current along the

continental slope.
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2. Biolopical Studies

R/V Walther Herwig conducted a groundfish survey during the second part of November. In order to
achieve an optimum coverage the surveyed arem was restricted to Division 2T (46 hauls) including
Division 3K (26 hauls) of Subarea 3. Trawling stations were selected at random based on & reviged
stratification scheme (Res.Doc. 74/4). A standard bottom trawl with smazll meshed liner inside the
codend was used throughout the survey. Towing time and speed were 30 minutes at 4 knots. Priority
species, especlally cod, were sampled for length frequencies and age compesition. All finfigh specles
were at least recorded by number and weight. *

Due to limited vessel time only few trawling stations, mainly for cod sampligg purposes, could be
obtained in Divisions 2H (6) and 2G (8).

Sampling of commercial catches was carried out on board a factory trawler im Division 2J in
April 1973.

Both in research vessel and commercial catches the 1967 year-class (age 6) of cod was most

sbundant. Ced of age 5 and younger amounted to 21% of the remearch catches in Division 2J but to

only 97 in commercial catches.

Subarea 3

A, Status of the Fisheries

Catches of German (FRG) trawlers increased considerably by 14,000 tons in Division 3K against 1972
due to a diversion of effort from Subarea 2. Puring the short main season in January-February 77% of the
total catch was taken. Fishing operations were combined on a low level until June; 81% of the catches
consisted of cod. Redfish catches smounted to about 9% of the total catch in Division 3K.

Fishing activity and catches in Division 3L also increased against former years but remained at
a relatively low level. Only few catches were taken in Division 3M.

Nominal catches in 1973 in Subarea 3 are given in Table 1, those since 1969 in Table 2. An increase

of discarded fish against 1972 was observed, but the share of the total catch was only 0.6% (Table 3).

B. Special Research Studies

1. Environmental Studies

Hydrographic observations were obtalned during a survey of R/V Walther Herwlg in Wovember by
BT-casts at trawling stations distributed over the whole shelf grea in the northern part of Division

3K.

2. Blological Studies

R/V Halther Herwig conducted a groundfish survey in November in the northern part of Division 3K

E9



extending into Subarea 2; 26 trawling stations were selected at random based on a reviged
stratification scheme (see remarks under Subarea 2).

Sampling of commercial catches was carried out on board a factory trawler in Division 3K in
April 1973,

Both in research vessel and commercial catches the 1967 year-class (age 6) of cod was most
abundant (307 and 21% respectively). Cod of age 5 (year—class 1968) made up 25% of the research

catches but only 8% in the commercial fishery.

Subarea &4

A. Status of the Fisheries

Besides some herring (see Section III) negligible catches of groundfish were taken in Division 4Vn

{Table 1).

B. Special Research Studies

R/V Walther Herwig conducted cod selection experiments in Divisions 4R, T and Vn in April-May 1973.

E 10



Xowiiod 3 § Furpnyout (=

(pIwoq uo ®BW UYSTJ 0} Pe}IeAu0C = YBYJ TBTIJBUPUT Furpniout)
¢L6L ut (Lxeusyy piubs puw Furzaey Purpnioxe) ¢ - Z B8WeIBQNS UT (suo3) seyojE0 [BUTWOYN

1

arqed

| AF A0 K44 4 4 68 L*89 1 09 *JL - - - - Gr9¢ ¢l z uj ¥
|.|r|||I|I..||I||||Illll..ll.lA|.'||.ll'urllll-ll'l-'lnl'.l.llull..ll..ll..nlli..-llll|||.|
86 L ¢4 ¥z o |26V | L€ yeo 6 9-¢€z |¢ ¢ 905 ¥ |9z li-92 60L G6¢ (69 I £+ 2 .
96 Gr9¢ tie LE je-av | ¥ sz v 612 |o'F téo ¥ |L-z [€-s2 €98 82 (610 @ 44 “
6°0L oz 8o # gLl | 22 6L1L Loy |2°t GLY 2-2 961 vre 9 |o4¢ Z weaaeqng [¥30]
66z |ti1-gz 206 L'kl | 8°2 eolL 6°6L |B8"6L gLl - 50 12 6¢ He
e it | puiny, P i T R ] B ] B Y Rl R P i Kttt bl
56 LA 1Y iz ¥¥  [9°8F | L°¢ 16 ¥ F-ve |8°2 Ll ¢ 19tz }6+92 896 6¢ |f2¢ 1 1930L
TR ER 962 ¢ 9'8% | 2'L 609 ¢rox [Pt 99¢ - L5l 12¢ + | V8 T
g8 0" 8¢ ¢Lo ¢ ¥ 5 | 6°¢€ 9gs ¢ Friz le-¢ 266 2 {e*z |lL+ot €26 Lz | 968 b 384
6°01 | 0°¢2 06 L o*LL | 22 89l 6 o |21 Ly 9°2 [9°6t el 9 | e¥¢ re
5l 061 £EL 6'06 | 9'L LL - £'0 Z - Lt 02} L 183085
5L 0'61L €4 606 | 9°1L [ - £'0 Z - A ozt L H
- - - - - - - - - - 9 2
*PUt | 4wp 4| uyoyed | cpur | Aep d| wuwoyw) [-pur [Aep *d | yo3w) [*pur [Aep °d | qo4wD | PAUBLJ | UOTHTAT
¥ qo3EYD % qo1%) % Qo8] % go3eo s£8q
STIQE4S TIV HSI& 9AHLO HSTAQNH aon

(II uwoF3deg)

E1l



{06) 012 va 1 (-) ¢&¥ {29) z91 X¢
(8) zz £€) 2 {(-) 2 (¢) s rz
SAILAIS TIV _mmHm HIHLO _mmHnnmm _ aoo HoTUTALQ

(s31ex0Baq uy 2L61)

(11 uoyInesg)

cLEL nﬁawuonnﬁh pTubs puw Fupaaeyq mnﬁvzﬁoﬂwv ¢ = g2 SvaIwqng ut ﬁnnoau YyetJ peprecstd e oeTqef
Suatzzey nm
€S L€ |G62 2¢ [G1¥ 29 219 2L |zi¥ |eve |€1L |96k |e6ze |fi1 [6€v JLlvL |26t of |v¢e 1€ |¢9g t9 |600 ZL|¢+ Z wexwmqng
T304
066 02 [1¥E 21 668 L1 |Pe2 GEC iVl |9 s 829 [9F |1¢ |- L6 6L |¥SL 2L |98 1L |622 ¢ wsxmqng
I930L
€0% 0L |¥56 64 [02G 06 |8l 2L | Lfy | Loz |S0L [LEP |10z [Le |eob [iFL [S9L oL (089 64 [L0O 05 logl LL| z weawqng
. b 2T M
986 969 - - BeL (e |- |- lebg toy |- |- 1906 8z9_L - - 93 0L
Ly - - - OLL | - - - L - - - - - - = 8
62 - - - - - - - 6z |- - - - - - - ud
- - - - - - - - - - - - - - -— - o
- - - - - - - - - - - - - - - - I.
ove 969 | - - 8z |81 T- - 90¢ (oL |- - 904 829 - - K¢
e ]lll"....ll||||.|||||.1|||.|.l-lvvlll.:lll.l-.rllll..-ll'll-lu'l.
0¢E Of |2€0 62 |62¢ LG [elo 19 | L2c [owg JooL J61E J9ly |9l |c2€ | 6¢1L (€66 62 {99 ez [906 9S [0Z9 09 IB30L
14 L8l - - 4 L - - i |6 - - 91 Ll - - T
926 &L |96t 0L | G6B LI |¥E2 Z26L | 9LL |8 q 692 [l |E |- Go¥ 64 |494% 0L |958 L1 |6EZ 1¢
99¢ 01 [ibe &L |veb oF |[v¥e 09 | FEL | LeL (26 |V1E |06 |ob |26z |6¢1 (250 oL |0zl eL logo ¥ |i6¢ 09 rz
Ly 109 L 990 & |PeG 1L j €L Joz f€b (L€ (L1 (L2 91t |w €Ll 096 1 [Ls6 ¥ l68C 1L 1938%
ISt ¥e L 980 % [FES tL [ €v It el |LEV (L |¥e [sit [@ (4 cHe + (146 ¥ |89C L} B
- £682 - - - £ ~ - - ¢ - - - Lig - - 0z
ZL vl oL 69 el [l JoL je9 jel il jol [as 2L 1L oL 69
uoTHTALQ
S4IJA4S TIY HSIJd WWHLO HeI4QHE aco

¢ pPuUs 2 ®eIEBQNE UT thw.l 6961 ﬁmnoav 8349180 TVULWON

(I1 uoiloes)
‘Z 9I4EL

E12



Fids oy
meayn, 1y

Fwop s fo weympoy




ol 9 s o
) s v T
S|
-
Joosl.
1500l
- —
L 10 n.m.
i "’e
[ RY. "W Herwip"
oo :v./n.f n"
: Sechion I
%
00 97 V86 o ot
g T T - N ol
J "'__--!—-_-—-.r_m_-_--__-
L - -
See|.
Soow|.,
45ou|.
E N
. £ Yoo
e Section I
aad & 21/22. % 13
Fig. 2.

El4



/14 30 L 1}

2 Mol o P—
Sool.
Toon)
[
W o,
| e
o - Settion f
/25§ 73
2000

o a

L :7.0
- Seetion f

24 /25 7 V5

Fl



o 141 "2 fas atd ”%1

20

L] 1 - 1 T A
5 . . -0-!-00.. / "
-
i 0“.‘- 1 ,l

I' 4
Soel
fosel.
e
16w,
Al

1500 Section 2_’_—.

26./27. 4 73

Zose
740 " 2 " [} 950 %1
o -
-~ \ |: - -!_ S’t-‘ !. ,"'
- ’
’
ns
’
See |- -
34.5¢ » 40N
qo0e |- — -
A .
£ %o
. _ Seetion E. _
%20 % 73
2008

Fig. 4.

F2



- 10 -

Section ITI. Subaress 4, 5 and 6 (pelagic species only).
by
Kurt Schubert

A. 8tatus of the fisheries

5 atern freazer trawlers were fishing with pelagic nets from January

to March in 6 4, € B, 6 ¢, 5 Zw and 5 Ze, whereas in the herring ses-

son 13 ships participated in thims fishery in 4 ¥n, 4 Vs, 4 X, 5 Y, 5 Ze

and 5 Zw., The average gross registered tonnage of German (FRG) trawlers
fishing with pelagic trawls in areas 4=6 was 3016 GRT (1568 GRT =~ 3600 GRT).

Table 1 shows the nominal catch (tone), effort {days fished), catoh per
unit effort (tons) and discards (tons) of German (PRG) freezer trawlers
in 4, 5 end 6 in 1973,

In January/February some trawlera fished in 6 & to 6 C. The msin fishing
was for squid. In January the catch amounted to 656 t sguid in 6 A. The
by-~cateh consisted of 9 t mackerel and 2 ¢+ other fish. In February only
324 (254 t) of the catch vere qguid, 32% mackerel and 36% other figh.

The fishery in February in 6 B and 6 C was unimportant, only 10 t were
caught in 6 B and 1 t in 6 ¢, In 5 Zw the squid catch was poer , too,

only 47 % were caught in January, 72 t in February and 1 t in Marsh. In
February and Merch 509 t and 1?9 €, reapectively, of mackerel were caught.
4 trial fishery in February in 5 Ze waa not really successful, only 13 ¢
squid, 2 t mackerel and 24 t other fish were caught.

The herring seagon started in the middle of July in 5 Ze, 1879 t herring
wera taken in this month. The main fishing months August and Sepiember
yielded 12965 & and 13098 %, respectively. In October only 3123 t were
caught. In July the fishery happened mainly in the Nentucket area. In

the middle of August the fishery had changed to the RW~edge of the
Georges-Bank/Franklin—Howell-Swell, respectively. The caiches consisted
mainly of prespawning fish, only aporadically some smaller concentrations
of spawning herring were met, The spawning time, however, started on the
21. September in the area Great South Channel (Nantucket) and lasted until
end of this month in this area. The beat catches of spawning herring were
made between 12° to 1400 in trawling depth. Prespawning herring were
nainly met betwean 5.5° to 800. Presumably as the result of a cold water
inflow = the temperature dropped %o 5°C -~ the catchea ceased suddenly

at the end of the month. The fleet changed to the northern edge of the
Georges«Bank. Tt seems that the epawning time ceased in the first decade
of October in this area. Figure 1 gbows the herring catch in bnukatu/day

on an average of about 5 days in 5 Ze. The figure indicates that the largest
catchea during the spawning eeason in 1972 equel the lower catches in 1973
in the same period whioh leads to the conclusion of a higher atock abundance
in the 1973 fishing seeson.

Fishing in 5 Y in September and October ylelded 876 t. Another 114 t were
caught in 5 Zw in Qctober.
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From July to September a small fishing ook place in 4 X. The toial oatch
ampounted to 228 t herring. In 4 V¥ during Septemher/Ootober 675 t were
fighed, in 4 ¥n in October 557 %.

B. Special Research Studies

1. Envéggnmontal Studies

Hydrographical work was carried out in !ebrulry/ﬂ;rch in parts of areas
4, 5 and 6. Results are given in ICKAF Res. Doc. 73/64, Addendum 1.

2. Biological Siudies
From research oruise in February, Maroh and May 4% samples with a total

of 10651 specimens were investigated: 4 X in February 3 samples, 4 T in
May 2 samples, 5 Ze in March 30 gamples, 5 2Zv in March 5 samples ahd

6 A 4 samples. During the main herring fishing season investigations

on board of 2 commercial freezer trawlers were carried out from July to
October. In July 1 sample, in August 11 samples, in September 67 samples
and in Ccteber 10 samples all from 5 Ze were examined with 57478 herring,
besides 4 semples were investigated in August froam 5 Y 2314 herring.

mable 2 shows length -~ composition, mean length and mean weight of herring

in the different areas.

Ta®le 3 shows the mean length-at-~age for herring sampled in 4, 5 and 6
in 1973.

Table 4 givea the mean l.l for herring sampled irn the aame areas.
Pable 5 gives information about the stages of maturity of herring catches.

The age compoaition of eamples ia shown in Table 6. In February the year-
class 1971 (982 #%o) was predominant in 4 X. In March the samples of 5 Zw
and 6 A consisted of year-class=70 herring exclusively. Also in 5 Ze in
the same month the bulk of the catches (856 %o) were formed out of the
1970 year=class; some older year-classes were present, too. From July to
Ootober the 1970 year-class was predominant (713 to 987 %c). In 5 Y the

seme yesr-class was dominant with 930 %o, too. The age -~ compoeition of
spring-spawnera in 4 T shows the predominance of clder year-classes
(5~9 years old).

Pables T=9 show the average number of vertebrae, gillrakers and keeled
scales.
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Table 2 (Section IIT)

- 1% -

Length composition (%$o) sampled in Subares 4, 5 and 6 in 1973,

47 AX 5Z%e 5Zw 5¢ 6A
May Feb Mar Jul Aug Sep Oct Mar Aug Mar
Lenith om R* R R c c c ¢ R c R
10 P29
11 234
12 I 357 +
13 161 +
14 ‘ i 34 1
15 i 27 1
16 i 12 +
17 { | 12 2
18 ! 22 5
19 ] l 34 17 B8
20 i 24 45 + 20 i 1
2% 10 106 - 13 67 : 11
22 15 169 + + 20 139 + 46
23 i 10 218 1 + 214 298 1 162
24 i 10 210 25 8 3 436 241 10 362
25 i : 5 130 275 a8 46 239 160 86 300
26 - I 39 287 344 253 50 45 ¢ 327 78
27 ; 5 i - 9 162 354 380 10 18 352 11
28 ! 9 - . 10 50 112 164 10 2 110 1
29 | 66 . - 14 75. 22 37 10 2 26 1
30 'o1sr P 12 113 19 27 6 ! 18 9
31 bo254 i | 7 - 20 25 3 24 9
32 29z ! 4 13 17 27 1 ; 22 7
53 142 1 10 20 + 15 | -
34 ] 47 Lo 4 11 ! 6 . 1
35 35 ! | 1 5 !_ o2
36 5 ! : 2 ! 1 .
37 , 5 | + i g
T H
Total #o | 1000 | 1000 | 1000 1000 1000 1000 1000 | 1000 | 1000 | 1000
No.0” Samples - 1 3! 30 1 11 67 10 | 5 4 4
No.'2agured : 212 410 | 6856 BO 6928 43232 7238 510 | 2514 703
MeanLengthEcm§!32.06 13.78 125,79 26.94 27.40 27,92 27.31 (23,94 [27.52 124,97
Weun eight(kg) 0.274 l0.019 }0.091 0.185 0.167 0,163 0.145 [0.093 0,167 0.102

*: R-Research vessel, C-Commercial fishing
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Table 3

{Section III)

- 14 -

Mean length-ast-age (om} for herring gampled in Subareas 4, 5 and 6 in 1973,

Year- 47 4X 528 5Zw 5Y 64
class Age May Feb Mar Jul Aug Sep Oct Mar Aug Mar
X
1972 1 5% - - - - - - - - - -
I
12,49 1 17.67
A 2 - 1.325 16,566 - - - - - - -
164 6
26.50 117.50 {22.57 26.24 26,26 26.79 26.67 {23.61 [26,25 [23.87
70 3 - -~ 13.299 0.661 1.164 0.917 0.832 {1,553 |0.688 }1.265
1 3 650 57 - 434 738 146 100 93 100
26,10 28,38 28,73 26.94 29.40 28,50 28.50
69 4 0.300 - 11,005 1.192 0.795 0.869 2,000 - |1.000 -
; 5 48 13 16 68 2 3
30.74 29,64 30.36 30.67 31.41 32.00
68 5 . 0.590 - l0.580 0.143 0,966 0.921 - - Jo.500 -
P2 36 7 6 44 2
L 39,32 31,30 31,17 32,50 31.67 31.50
67 6 0.963 - 11.200 1,333 - 0.776 - - - -
11 5 2 2 42 2
! 32,10 31,06 33,00 32.76"
66 7 0.568 - {o.527 -  0.500 1.656 - - - -
20 9 2 23
32,23 32.50 32,83 33.32
65 8 0.588 - - - 0.333 0.763 - - - -
22 i 3 3 11
33.55 33.50
64 9 2.155 - - - - - - - - -
\ 20 ! P
132,00 34,86
<64 79 ) - ]0.500 - - 0.454 - - - -
2 1 _
% | 3t.84 112,56 i23.46 27.19 26.50 27.74 26.70 |23.61 128.54 [23.87
Total 52| 2.469 [1.746 (B.861 3.230 2.216 4,790 0.879 [1.553 | 1.957 {1.265
n 100 Y759 80 463 939 148 100 100 100
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Table 4 (Section TI1)

Mean L, (cm) for herring sampled in Subareas 5 and 6 in 1973,

1
Year- 5Ze 52w 5Y 64
class Age Mar Jul Aug Sep Oct Mar Aug Maxr
1972 1 - - - - - - - -
71 2 - - - - - - - -
X 15.98 15,96 16.16 16,00 16.10 {16.69 | 15.54 |17.13
70 382 12,840 2.602 2.901 2,205 2,201 |2.429 {1.693 [1.809
42 13 99 219 57 16 24 24
18.00 14.50 14.25 14,85
69 4 0.500 - 2,196 2,742 - - - -
2 1 4 17
14.00 15.50 16.25 13.94 - 18.50
68 5 4.500 -~ 6.916 3.777 - - - -
2 1 4 9 1
19.50 14.18 15.50
67 6 - - - 6.117 - - - -
1 19 1
14.50
66 T = = = 30800 - - - -
11
15.83 13.00
65 8 - - 2,333 1,666 - - - -
3 4
17,50
64 9 - - - Z - - - -
1
14.50 !
£64 9 - - - 4.000 - - - -
7
x 15.98 15.85 16.11 15.61 16.10 {16.69 |15.65 17.13
Total 52 13,055 2.381 3,130 3.116 2.201 {2,429 |1.895 11.809
n 46 15 111 287 57 1 16 26 24
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Table 5 (Section III)
Maturity stage composition (%#0) of herring sampled in Subarea 4, 5 and 6
in 1973,
47 4% 5Ze 5Zw | 5Y 64
Stzges of May Feb Mar Jul Aug Sep Oct Mar Aug Mar
Maturity R* R R - c c c R c R
1 - 1000 37 - - - - - - -
2 - - 828 - 43 26 27 1000 66 1000
5 30 - 3 346 265 31 13 - 40 -
4 10 - - 407 376 199 27 - 360 -
5 410 - - 235 316 505 153 - 530 -
6 530 - - - - 212 106 - . 1] -
7 20 - - - - 20 47 - - -
8 - - 132 12 - 1 27 - - -
Total i 1000 1000. ; 1000 1000 1000 1000 1000 1000 1000 1000
No.sampled ; 100 167 762 81 370 950 150 100 100 100
* R-Research vessel, C-Commercial fishing
Table 6 (Sectiom III)
Age composition (o) of herring sampled in Subarea 4, 5 and 6 .in 1973.
AT 4X I 5Ze 52w 5Y 64
Year- May Feb | Mar Jul Aug Sep Oct Mar Aug ¥ar
class Age R R 'R c ¢ c c R ! c R
1972 1 - - - - - - - - l - _
71 2 1 - 982 8 - - - - - - -
T0 3 l 10 18 856 713 937 185 987 1000 940 1000
6 4 | s0 ] - 65 163 35 12 13 | - ! 30 | -
68 5 210 - 47 87 13 A7 - - 20 -
67 6 110 - 7 37 4 45 - - 20 -
66 7 200 - 12 - 4 25 - - - -
65 8 220 - 4 - 7 12 - - - -
64 9 200 - - - - 2 - - - -
<64 >9 - 3 - - 12 - - - -
Total 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
Nn.aged | 100 167 759 80 430 939 148 100 100 100
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Table T (Section IIT)
Average number ol vertebrae in herring sampled in Subareas 4, 5 and 6. in 1973,

Year- AT 4X 5Ze RZw 5Y 6A
clasa Age May Feb Mar Jul Aug Sep Oct Mar Aug Mar
1972 1 - - - - - - - - - -
X 56,48 | 56.33
T 2 82 - [0.337 | 0,266 - - - - - - -
n 162 6
56,00 | 56433 |56.37 56433 56433 56.39 56.30 |56.33 56,37 | 56.24 |°
70 3 - 104333 | 0.375 0.440 0.399 0.409 0.333 [0.387 | 0.411 | 0,520
1 31 644 57 352 530 100 99 92 96
56. 40 56.27 56,38 56.56 56,38 57.00
69 4 "0..300 - |0.457 0.423 0.277 0.450 - - - -
5 48 13 9 58 3
56.38 56,40 56.43 56.75 56,27 95.50
68 5 0.347 - |0.305 0.285 0,916 0.313 - - |0.500 -
21 35 1 4 © 3T 2
56.70 56,80 56433 56.38 56.50
67 6 0.455 - 10,200 0,333 - 0.386 - - 10.500 -
i 16 5 3 29 2
56.70 56.44 56450
66 7 0@431 - 0.277 - - 0.264 - - Lad bt
20 9 - 18
56.73 | 56,00 56,00 56.60
65 8 0,493 - 3 - - - 0.266
22 | 3 2 10
) 56.65 i 57.00
64 9 g 0.239 ;. - - - - - - - - -
20 1
; t 56.50 56.13
£64 79 i - 10,500 - - 0,125 - - - -
) ! 2 8
R | 56.61 i56.47 [56.36 56,35 56.34 56.39 56.30 156.33 [56.37 [56.24
Total s2 | 0,386 0,336 10.373 0.407 0.400 0.399 0.333 0.387 0.420 ;0,520
n 99 | 163 1752 80 367 691 100 99 99 96
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Table 8 (Section ITI)

Average number of gillrakers in herring sampled in Subareas 4, 5 and 6 in 1973,

- 18 -

Yeur- P 4x 5Ze 5Zw | ST 6A
class Age | May Feb Mar Jul dug Sep Oct Mar Ang Mar
1972 1 ; - - - - - - - - - -
x 45.06 | 48,00
71 2 82 - |2.589] 3.600 - - - - - - -
I 109 6
| 24.00 [49.00 | 48.85 49.12 48.98 49.25 49.31 |48.94 | 48.97 |49.16
70 3 i - - | 24432 2,038 2.361 2.463 2,397 |1.895 [2.705 |2.661
i 1 2 648 57 355 529 100 100 93 100
I 46.00 49,06 49.15 49.11 49.00 48.00 |
69 4 | 0.500 - [ 2,786 1.641 2.861 1.964 - - - -
5 48 13 9 58 3
_ . 46,38 49.03 48,14 49.25 49.46 49,50
68 & ©1.447 = [ 1.913 2,476 4.250 3.033 - = ] 0.500 -
Foo2r 36 7 4 37 2
. 46.45 ; 48.60 50.00 49.58 49.50
67 6 " 3,072, - !'.0,800 1.000 -  1.784 - -~ {0.500 -
1 5 3 31 2
46.45 51.33% 45,50
66 17 2.3%65 - 12,750 - - 2,852 - - - -
20 9 18
; 47.23 49,33 49.50 50,30
65 8 i 34136 - 1 6,333 -  0.500 2,677 - - - -
22 3 2 10
47.85 50.00
64 9 2,134 - - - - - - - - -
20 1
48,50 50.00
< 6479 - §0.500 - - 1.750 - - - -
2 9
% | 46.84 145.13 ; 48.90 49.08 48.99 49.28 49.31 |46.94 | 48.96 149.16
Total s2i 2,600 12,820 . 2.501 2,019 2,365 2,439 2,397 ]11.895] 2.564 ;2,661
n | 100 111 757 80 370 693 100 | 100 100 | 100
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Table 9 (Section III)

Average number of keeled saales in herring in Subareas 4, 5 and 6 in 1973.

Years 4T 4X 5Ze 52w 6A
class Age Hay Mar Mar Sep* Mar Mar
1972 1 ‘ - - - - - -
X, 14.17 | 14.17
7 2 szi - | 0.752 {0.166 - - -
; 151 6
) 13.00 14.00 114.10 14.39 114.22 {14.24
70 -3 . - - ;0.584 0,668 {0.759 ; 0.771
; 1 31 644 122 100 90
P 1375 | 14,15 14.35 |’
69 4 | 0,270 - 10.477 0.635 - -
i 4 ;4T 2
| 13.48 {14,035 14,33 |
68 5 i 0.361 - 10.969 0.750 | - -
21 .35 9 i
© 13,45 13,80 14,22
67 ' ., 0,472 - 1,700 0.418 % - -
: 11 i 5 18 -
H ' H
i 13.55 113.89 13.78 |
66 7 © 0,365 - 10.361 0.944 i - -
5 20, | 9 9 }
12,86 . 13.50 14.83 | :
65 8 : 0.826 - 10,500 0.566 @ - -
g 21 2 6
(313,15
64 9 }}0.660 - - - - -
20
! 14.00 14.43
£64 9 : - - 0.619 - -
| 2 7 !
x f 13.30 | 14.16 114.09 14.35 [14.22 | 14.24
Total 82 0.561 | 0.738 }0,592 0.657 0,759 | 0.771
n | 98 154 750 197 100 90 |

* - maturity stage 6 only
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Fig.{: Herring catch/day (baskets) on an average
of about 5 days in Subdiv. 5Ze,

(Section III)
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