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REPORT OF THE SAITHE (COALFISH) WORKING GROUP

PARTICIPANTS
D W Armstrong U.K. (Scotland)
F van Beek Netherlands
B Fontaine France
K Hoydal Denmark (Faroe Islands)
T Jakobsen Norway
B W Jones(Chairman) U.K. (England)
S Munch-Petersen Denmark
H H Reinsch Germany, Federal Republic of
S A Schopka Iceland
B Vaske German Democratic Republic

V M Nikolaev, ICES Statistician, also participated in the meeting.

TERMS OF REFERENCE

At the 65th Statutory Meeting of ICES it was decided (C.Res.1977/2:20)
that the Saithe Working Group should meet at Charlottenlund to:

(a) assess TACs for 1979

(b)  identify and specify in detail shortcomings and gaps
in data required for stock assessment work, and

(c) review and update the "Review of Fish Resources" given
in the Appendix to the report of the 1977 meeting of
the Working Group (C.M.1977/F:3,Appendix).

LANDINGS AND CHANGES IN THE FISHERIES

From 1970 to 1976 total landings of saithe from the main fishing areas
of the North-Easgt Atlantic were in the range of 640 000 - 720 000 tons
and averaged 675 000 tons over these seven years (Table l)n Preliminary
reported landings for 1977 are 504 000 tons representing a fall in
catches of 200 000 tons from the amount taken in 1976. To some extent
the reduction in catch is due to a deterioration in some of the stocks,
but a major factor affecting the fisheries in 1977 was the extension

of the coastal state jurisdiction and the subsequent restrictions
imposed on third countries which limited their access to the fishing
grounds., Landings lower than in 1976 were recorded for all the main
fishing areas except Faroe. Landings by country for each fishing area
are given in Tables 2-6. In the North Sea significant quantities of
saithe are taken as by-catches in the industrial fisheries of Denmark
and Norway, and the estimated quantities landed in these fisheries are
shown separately in Table 3. This year, for the first time, the landings
from the Norwegian industrial fisheries were included in the assessments.

Changes in fisheries resulting from extended coastal state jurisdiction
have made it more difficult than usual to estimate for 1977 both the
overall levels of fishing mortality and the exploitation patterns.

These difficulties are discussed in more detail in the following sections.

VIRTUAL POPULATION ANALYSIS (VPA) INPUT DATA AND RESULTS
North-Eagt Arctic(Tables 7-9)

Provisional age compositions of landings in 1977 were available for
Norway, England, Federal Republic of Germany and German Democratic
Republic, accounting for 91% of the total landings for the area. During




432

4.3

4o

405

-2

1977 fishing by non=coastal states was restricted by quota. It was
estimated that this resulted in a reduction in effort by third
countries to about 50% of the 1976 level., This would be reflected in
the fishing mortality predominantly on the older age groups. The 1977
input ¥ values for the VPA have taken this into account. The F values
assumed for age groups 1 and 2 were probably overestimates and produce
low estimates of the size of the 1975 and 1976 year classes. No
independent information is available on the strengths of these year
classes and for catch predictions they are assumed to be of average

abundance .

North Sea (Tables 10-12)

Age composition data were available from England, Scotland, Netherlands,
Norway (human consumption), France, Federal Republic of Germany and

the German Democratic Republic the landings of which countries accounted
for 58% of the total catch from the area. Last year, separate age
compositions were estimated for by=catches in the Danish industrial
fishery for the years 1970-76. In 1977 the Danish industrial by=catch
was reported to be only a small quantity (1 803 tons), and it was
believed that the age composition was closer to that of landings for
human consumption. Accordingly, the whole Danish catch was assumed to
have an age composition equivalent to the summed age compositions for

-those countries for which age data were available. This year, for the

first time, by-catches from the Norwegian industrial fisheries since
1972 were included in the assessments, and the age compositions were
taken to be the same as those which were used for the Danish industrial
by-catch, The quantities of saithe from the industrial fisheries appear
very variable, but the Group noted that data on both quantities landed
and their age compositions are very inadequate and no great reliance

can be placed on them.

As a consequence of the relatively poor quality of the available data,
and because of changes in the fisheries following extended jurisdiction,
it has become more difficult than usual to estimate the overall level

of fishing mortality and the exploitation pattern. However, limitations
on fishing by non-coastal states have almost certainly resulted in a
reduction in fishing mortality compared with 1976. In retrospect,
however, it does appear that the 1976 F values assumed for VPA in last
year's assessment. were too low. The input F values used in the current
assessment give 1976 F estimates which are not only higher than both

the assumed 1977 values,as would be expected from the changes in the
fishery, but are also higher than the input values used last year for

1976,

Iceland (Tables 13-15)

Age composition data for 1977 were available for landings by Iceland
and the Federal Republic of Germany which, together, accounted for
94% of the total catch from the area. The input F values took account
of a reduction in fishing effort and also the increase to 155 mm in
the minimum trawl cod-end mesh size introduced in 1977.

Faroe (Tables 16-18)

Age composition data were available for landings by England, Scotland,
Faroes, France and the Federal Republic of Germany whose catches
accounted for 96% of the total catch from the area. There appears to
have been little change in the amount of fishing on saithe at Faroe and
the input F values for 1977 are the results of trial runs to produce a
result with similar P values in the last two years.

West of Scotland (Tables 19-21)

In past years, age composition data have been available for England
(from 1960) and Scotland (from 1972), Scottish landings from this
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area have included a proporticn of fish caught in the Clyde in which

the younger age groups predominate., Thus, age compositions of Scottish
landings would not be expected to be comparable with those of other
countries. Accordingly, in earlier assessments it had to be assumed that
landings by other countries had the same age compositions as English
landings. Since 1971, landings by France have been increasing and have
accounted for about half the total catch. It was recently suggested that
French landings contained a larger proportion of older fish than English
landings and the use of the English age composition was likely to bias
the assessments. Attempts were made to correct for this in the current
assessment. Length compositions were provided for French landings made in
1976 and 1977, and these were converted to age using English age/length
keys., The resultant age compositions for France were then compared with
the corresponding age compositions for both England and Scotland and the
relative abundance of age groups was calculated (Table 22), The French-
Scottish comparison was less variable and this was used to reconstruct
age compositions for French landings for 1972-75 using Scottish age
compositions and correcting for the different relative abundance of the
age groups. As a result of this treatment of French landings, the
current assessment cannot be compared with earlier ones, and within this
assessment, the data series is only consistent for the period 1972=77.

An age composition for 1977 was available for the Federal Republic of

Germany.

French landings per unit effort data were used to estimate the total
international fishing effort on the West of Scotland saithe stock for the
period 1971-77 (Table 23). Since fishing effort in 1977 appeared to be
similar to that in 1972~73, a set of F-at-age values to initiate the

VPA was chosen for 1977 which produced a reasonably similar set of values
in 1972 and 1973. Having obtained the 1977 values, F at ages 1 and 2
were then adjusted to produce average recruitment (53 million fish at

age 1) in 1976 and 1977. The level of fishing mortality estimated in
this way is appreciably lower than that estimated in earlier asgesments
and for this reason estimated stock sizes are higher than was previously

the case.

STATE OF THE STOCKS.AND CATCH PREDICTIONS

North-East Arctic(Tables 24 and 29)

For the catch predictions the exploitation pattern was unchanged from that
used ag input into the VPA. No information is avablable on the strengths
of recruiting year classes and average recruitment has been assumed for
year classes 1975 and later. At the time of the meeting, there was no
agreed TAC for 1978, If fishing effort in 1978 continues at the 1977 level,
a fishing mortality of 0.5 on the fully exploited age groups would be
expected to give a catch of 184 000 tons, but if fishing mortality was
reduced to F = 0.4, in accordance with the Working Group's recommendation
of last year, then the expected catch for 1978 would be 152 000 tonso

The yield per recruit curve for the current exploitation pattern (Figure 1)
gives a value of Fpax = 0.3, For 1979, a reduction in F to Fpax = 0.3
would be expected to give catches of 118 000 or 134 000 tons depending

on whether F19£8 was 0.5 or 0.4 (Table 29). If fishing mortality was
maintained at = 0.5 through 1978 and 1979, catches would be maintained
at the 1977 level. Although a reduction in fishing mortality would result
in reduced catches in the short term, they would increase again in the
longer term,although the long=-term yield, assuming average recruitment,

for F = 0.% would only be A% higher than for F = 0.5 (194 000 tons compared
with 187 000 tons). For all the options considered the decline in the
spawning stock biomass from 1970-77 will be reversed, and by 1980 the
biomass can be expected to reach a level which in the past years has
regulted in the production of abundant year claszes. It is proposed that
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fishing mortality should be reduced to Fj ... An initial step
in this direction could be made in 1979 by setting a TAC of 153 000
tons which would generate an F = 0.4,

North Sea (Tables 25 and 29)

As mentioned, the data base for the North Sea is rather poor compared
with some of the other areas. The reported provisional 1977 catch was
appreciably below that for 1976 and the fishing mortality on the fully
exploited age groups was estimated to be 0.4, Of recent year classes,
that of, 1973 is known to be very abundant and will begin recruiting

to the spawning stock in 1978, The size of subsequent year classes is
not known with any certainty, and average recruitment (based on year
classes 1971-75) has been used for year classes 1976 onwards. The
yield per recruit curve indicates Fpgx = 0.25, but in view of the
uncertainty about the current exploitation pattern, this valuershould
be treated with some caution,

No TAC has yet been agreed for 1978, but it is likely to be about

2%0 000 tons., This is the level of catch that would be expected if
fishing effort was maintained at the 1977 level (Fl978 = 0.4 gives

a predicted catch of 223 000 tons)., For 1979, an ihcrease in fishing
mortality above F = 0.4 could be expected to reduce the spawning stock.
On the other hand, a reduction to Fpax = 0.25 would necessitate a
gubstantial reduction in catch., In view of the uncertainties with
regard to the present state of exploitation, it is proposed that fishing
should continue at the estimated present level in which case a catch

of 230 000 tons would be expected for 1979,

Iceland (Tables 26 and 29)

Catches at Iceland have been falling since 1971 as a result of recruit-
ment to the stock of less abundant year classes than in former years.

So far, there is no indication of any improvement in recruitment. For
the catch predictions the abundance of the 1974 and subsequent year
classes have been assumed to be equal to the average size of the year
classes 1969-73 (i.e., continuing at a low level)s, The yield per recruit
curve gives a value of Fp.y = 0.55 whereas the current fishing mortality
on the fully exploited age groups is estimated to be 0.4. If fishing
mortality in 1978 and 1979 is permitted to rise above the current level,
the spawning stock biomass would be expected to continue to decline,

but this could be prevented if fishing mortality does not rise above

0.4 (Table 29)., For F = 0.4 in 1978-80 the expected catch in each of
these years is 58 000 tons.

Faroe (Tables 27 and 29)

The lower.level of catches in the last two years compared with 1972=75
result from combination of reduced fishing and lower recruitment.

Catch predictions have been made for two levels of recruitment of

29 000 000 at two years old (based on average of year classes 1964-T73)
and 26 000 000 (average for year classes 197O=73)0 The exploitation
pattern used for 1978 and 1979 has been adjusted from that used for
1977 to take account of the increase in minimum trawl cod-end mesh size
in 1978. The yield per recruit curve for this revised exploitation
pattern gives a value of Fpgx = 0045, The results (Table 29) indicate
that any increase in fishing mortality above the 1977 level would result
in a continuation of the declining trend in spawning stock biomass.

This decline could be halted if fishing mortality was maintained at the

1977 level., In view of the poorer recruitment in recent years, the
Group considers it more prudent to base future management on predictions
based on an average recruitment of 26 000 000 rather than 29 000 000
fish. On this basis and assuming no increase in fishing mortality in
1978-79, the predicted catch for 1979 is 31 000 tons.
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West of Scotland (Tables 28 and 29)

As for the North Sea, the data base for the West of Scotland is less
reliable than for the other areas, and because of the treatment of the
French catches, the age composition data are only consistent from 1972.
These revisions to the data have given a completely different exploitation
pattern and this together with the changed catch age composition has resulted
in much higher stock sizes than were previously estimated. ' The revised
exploitation pattern has also resulted in a completely new yield per
recruit curve and the current estimated fishing mortality on the fully
exploited age groups (F = 0.35) is now below Fy ., = 0.45 on the yield
curve., Recruitment for year clagsses 1975 and later has been assumed

to be equal to the average for year classes 1971-1974. Estimates of
spawning stock biomass indicate a slight declining trend since 1973,

but at the present time it is difficult to assess whether this trend

is significant, If fishing mortality in 1978 is maintained at F = 0.35,
the expected catch for that year will be 31 000 tons which is about the
same level as is now being considered for adoption as the 1978 TAC

(30 000 tons). If this TAC is adopted for 1978 (F = 0,.35) fishing
mortality in 1979 would have to be reduced to F = 0,21 to prevent a
further decline in spawning stock size in 1979 and the corresponding
catch would be 20 000 tons. An increase in fishing mortality in 1979

to Fpaxy = 0445 would give a catch of 38 000 tons, Maintaining ¥ = 0.35
through 1978 and 1979 would yield 32 000 tons in 1979 (Table 29). In
view of the limited reliability of the assessment for this stock, it -
is suggested that the best management option would be to maintain the
catch at the current level for 1978 and 1979 and set TACs for both of
these years of 32 000 tons.

RECOMMENDED TACs FOR 1979

TACs recommended for 1979 are given below, These are dependent on the
magnitude of catches  taken in 1978,

e T [ s | P e, |0
North-East Arctic 153 000 0.4 184 000 0.5
North Sea 230 000 0.4 . 22% 000 0.4
Tceland ‘ 58 000 0.4 58 000 0.4
Faroe 31 000 0.35 31 000 0.35
West of Scotland 32 000 Q.35 32 000 0,35

: \

SHORTCOMINGS AND GAPS IN DATA REQUIRED FOR STOCK ASSESSMENT PURPOSES

The Working Group reviewed the quality of data available for saithe stock
assessments and identified the following gaps and shortcomings:

(a) North Sea industrial by-catches., - Data are inadequate in
respect of both the quantities and the age compositions of
catches taken in the industrial fisheries.

(b) Effort data. - These are required for directed saithe
fisheries.

(¢) Age composition data, - These are required for French gsaithe
landings from the West of Scotland area.

(d) Recruitment. - No information has been available to indicate
the strength of year classes before recruitment. Although
such data would be extremely useful, the Group considered that
reliable indices of pre-recruit year class strength would be
very difficult to obtain.
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Weight at age data., - Changes in the minimum cod~end mesh
sizes and changes in the distribution of catches between the
countries fishing for saithe are likely to result in changes
in the average selection of some of the age groups with a
consequential alteration in the average weight at age. This
should be kept under review as should changes in growth
rate.

North Sea age composition data. - Some countries fishing
saithe in the North Sea do not collect, or are not
submitting, data for the age composition of their catches.




Table 1.

Summary of total landings of Saithe from the main
fishing areas (in metric tons, whole weight). This
table is based on the biological data supplied to
the Working Group and used in the assessments. These
figures differ to some extent from the official
Bulletin Statistique data, which are used for Tables

3=T.
(Includes industrial fishery by-catch by Denmark
and Norway) '

Fishing area

Year NE-Arctic IV+IITa Va Vb VI Total

1960 136 006 31 515 48 120 11 845 8 349 235 835
1961 109 821 35 489 50 826 9 592 6 723 212 451
1962 122 841 24 559 50 514 10 454 T 159 215 527
1963 148 036 30 300 48 011 12 693 6 609 245 649
1964 198 110 58 669 60 257 21 893 13 596 352 525
1965 184 548 73 274 60 177 22 181 | 18 395 358 575
1966 201 860 95 025 52 003 25 563 18 534 392 985
1967 191 191 76 759 75 712 21 319 16 034 381 015
1968 107 181 98 179 77 549 20 387 12 787 316 083
1969 140 379 115 550 115 853 27 437 | 17 214 416 433
1970 260 404 222 100 116 601 29 110 | 14 538 642 753
1971 244 1732 252 619 136 764 32 706 19 246 686 067
1972 214 386 245 801 111 301 42 186 29 225 642 899
1973 214 153 225 771 110 888 57 574 | 35 812 644 198
1974 261 223 272 944 97 568 47 188 36 298 715 221
1975 233 453 278 126 87 954 41 578 | 30 949 672 060
1976 242 486 319 758 82 003 33 067 41 432 718 746
1977* 182 052 195 953 | 61 957 33 968 | 30 083 504 013

* Preliminary.




*Péoq‘eITI pue AT ‘erI ueyy
SBaJ® I8Y30 UT US¥B} S89T3Tiuenb IoTTewWSs ssepnTour ®II

Am
cfxBUTWTITOIg %
2G0 281 98V eve| ¢G¥ ¢z | 12T Vv9z| 69L <12 94Yv ote| <zele tve| 29L ¥9z| 090 ovT er 11T T®30L
2zl 6 ¢T0 6 | 68¢ ¢T | 1¢6 82 | TIV 2 glz. T L6 65 | 0SS ¢¥ - - ussa
00T ¢l ovT €01 gve Get 901 122 - 2 (pueT3008) In
v¢6 9 69 v ¢e9 2 T00 ¢ £06 9 ¢2e 8 T9¢ 0T 69% QT | G86 ¢1 08l 8 (seTeM®* TSum) 30
- - Amm v - - - - - - - uspamg
(00T ¥) T99 T2 | L6¢ 1T GLo L GTT 2 Lyz 6 L60 ¢T - - - utedg
(000 1) ¢ee L 0 9 - - - - - - - T®8njaod
- 91T ¢ 098 ¢ 26 ¢ ¢2 TIT T L10 9 - - - pueTod
03T 2¢T GL9 TET| 866G 23T | 669 24T | 68l 8¥T GLL ¢¥T| 66V s2T| 6GL TST| o¥T STT 79 96 Lenzoy
- ¥9 - - - - - - ¢e - SPUBTISYZON
gel 61 950 6% | 092 TV GGT ¢¢ 8¢¢ 0% G6G V2 Yoe 21 99Y g2 | G6¢ ¥ ¢GL v *deyepog ¢Auemisn
Y91 L 99¢ 0T | L1I6 8¢ 99t 62 GTI0 2T YLy L ob8 91 002 62 | ¥Vl 9 gve 1 °deg we(q urmIay
PlT 1 609 G 96T ¢ 61T L 02¢ 1T 616 V1 9¢4 V1 - ¢6T - 90UBIL
0T 02 82 14 L 60T 612 Léo 1 02 - SPUBRTSI 80I®d
- T LY G - - - - - - untITeg
«LL6T 9L6T GL6T YL6T ¢L6T ZL6T TL6T 0L6T 6961 8961 £xj3unop

(enbTysT4eyg UTILTING WOIF 9/-896T IOT BYR(Q)

*LL6T-896T ‘qII pu® ®II SUOTSTAT( PUE T BOIB-QUE UT OUFTBS JO (suo3 orajewm) yogeo TeUTWON

°2 °Tq®L




*S9TIO0}BIOQRT TBUOTILBRU WOIJ
SeTXaysTy TBTI}SNPUT WOIF UYd3eo-£q 07 ®'leR(Q (q

*G wxod ejeq SEOI woxg (®

*LreutwiTexd .

n""""""""""“"““"""""""""""""ﬂ""""""u"" ﬁll."""""""Lw"""""“""-m""""""""H "“""""""“.‘"”"""""""“"""""""" "”“.""“”““""""""""""""“
L9G 96T | 8GL 6T¢ | GLO 8lz | LGG ¢le | TLL Gz2z|108 G¥2 | 619 NmNﬁOOH 222 | 86L 11 | VLo YOI TVIOL
2¢6 Vv 280 ¢T1 | 8lg 6 69Y ¢ LIG 9 |¥eh & ADMmsnoz
¢08 1 ¥89 ¢G | 008 Lz | o008 8¢ |oov ve |009 22 00L ¥¢ |00l 86 (IrEEueq

SHIYNHSIA TYIELSAONI

Wodd HOLVO-Xig

2¢8 68T | 266 262 | L6S Oz | 882 T¢2 | VS8 V6T|L9L Ltz | 616 Liz|ooy ¢9T | 85l ¥TT | ¥Lo vOT T®30L—-qng
¥6¢ 9F | 699 ¢8 ¢¥L OTT | 006G VOT | €< ¢8 |¢88 66 002 OTIT|{290 89 0¢8 2¢ Gov 1T gssn-o
82T TIT | ¥¢0 ¢T | 868 .8 9G6 OT |¥¢8 OT |L6L OT | 90T 9 - |¢62 & 8¢8 ¢ T00 9 A@qmﬁpoomw p:i1}
G6v 9 00¢ 9 2Ly ¢ ¢eae v gLe ¢ ¥Vl ¢ 29T ¢ |¥99 ¢ 618 ¢ Gz6 ¢ (seTeM % puerdum) 30
A@Nmm x2I2 T ¢16 8T T 9.8 T |668 ¢ ¢es v |126 T g2 v 21z 8 uspamg
- - 6ve | 80¢ 80T ~ |06T - - - - utedg
gl¢ 2T | 618 G¢ | ¥og¢ &< ¢0e 22 216 L 98T 14 - - %7 puetod
8¢8 9T | 968 LT | ¢8V 2T |9Fe 6 612 ST |9G2 ¢c ¥8T ST |102 1T 64T 8 ¢89 8 (qhenIon
ITG 8 TO0T 9 L16 8 ¥0G VT 2¢e 6 g¢d et 9¢T 8T |09% 02 ¥1e 81 2v8 91 SpuUBTIaU3 SN
- - T q ¢2 14 L6 8T 2 g pueTaol
G2¢ 92 | 869 8¢ 229 8T 686G 02 €00 2T |499 8 Ltz ¥ 220 9 2ve L 990 9 *deycped ¢Luewmasd
o¢t ¢ 880 ¢ 288 G 918 ¢ 899 L VL9 ot 86¢ 9 |0Gz Vv 866 § ¢06 *deyg we(Q urwWISH
G90 TV | 2GS 2¢ | 96¢ Y2 | 619 82 |TI96 2¢ |969 92 0¢¢ 8¢ |¢ls 8¢ T¢9 Y2 | 6ST V¢ douexLy
82¢ Gz Lez 186 499 28T 8T - 2 - SPUBTSI 90IBJ
€26 9T | TIT 4T |6VI OT |88¢ 8 00T OT |000 LT 00§ TT {009 ¥ 996 & 9GL L b
GG L2t 18 ¢¢ 4 66 4% 9¢ GeT V6 untErad
#LL6T 9Ll6T Glét YL6T LT zlét TL6T 0L6T 6961 8961 £x3unop

(enbT3s8T4eLS UTTTNG WOIF 9L-896T I0F BIE(Q)
*LL6T-896T ‘BIIT UOTSTATQ PUB AT ®OIB-qUG UT SU3TeS JO (SUOY OTIG8W) YOQBO TRUTWON *¢ S[Qeq




*» LIBUTHUTTOIg %

LG6 19 | 10O 28 966 L8 6vG L6 ¢TT TTIT | 982 TTT | GGG 9¢T | 9¢8 9tT | 0ol 91T | 8LS gl T®30L
- - - - - - G - 69 06 gssn
- 447 T20 1 ¢l 606 974 ¢l T 2ov 2 09 T 286 (pueT300g) 30
- 20 9 ¢v9 8 cve 8° Vle 11 26T ¢T Lol T2 ¥¢9 ot G99 ¢T | 196 TT |(seoreM % puerdum) Jn
- - - - - - 64 - - - uredg
- - - - - 06T ¢t - - - puetod
2 q 9 - - - - - - - Lenaon
- - - - - - = - 49 - SPUBTISU} SN |
¢8L LY | T18 96 o¢v 19 69T 49 L9G 96 GV6 64 080 09 288 ¢9 886 ¢G | L20 8¢ puBTSoI
le¥ ot Gl ¢T 028 ¢TI Lz9 81 G696 8¢ 8T6 0¢ 829 ot 908 Lz gel ve | lzg L1 *deyg°pag °‘ALuemaspn
- - - - - Ly ¢ Ls9 2 | Lz ¢ Ls¢ <9 *dey weq uewmxsp
- 1 34 6 - - Lg6 ¢ 9%0 2 g2er 8 |TtOL 9 soueIg
Tlg 2 Loz ¢ 99¢ T 2TL T Lo T LG8 9%0 ¢ 98¢ 2 61T 10T SPUETSI 80I®q
Yy 1 G19 1 8¢9 T TLS 2 T¢T ¢ 062 ¢ 06¥ ¢ ¢St v G66 ¢ GGT ¢ untSTeq
#LL6T 9L61 GL6T vL6T ¢L6T gléet TL6T 0L6T 6961 8961 £x3unop

- 10

(enbrysTielg UTLLTING WOXF 9)-896T IOF BIE(Q)

*LL6T-896T ‘®A UOTSTATQ UT oU3TeS JOo (SUO3 OTI39W) Yoj®o [EUTWON *§ STqEL




11 -

*LIBUTWTTOI]

896 ¢¢ | G90 £¢ 9LG TV | 88T LV | TSV LG | €99 2V | 90L 2¢ | OTT 62 | Ls¢v Lz | Lsg o2 TB30L
- 9T - - - - - - - - gssa
609 ¢ |[098 & 0G6 v 20¢ 8 T¢T OT | G222 9 86T L 809 8 9v¢ & glL v (puetr3oo8)3n
T6G 2 | €90 ¢ gzy 2 Leg ¢ LeS L 19 A Go¢ ¢ 990 ¢ ¢o¢ ¥ ¢2T G [(soTeM % pueldud)in
- L1t 749 006 06¢ ¢ev - - - - utedg
- Loo T G18 G26 T 060 ¥ - - - - - puetod
¥6e T |z2¢e 2 98¥ 099 1 GG¢ oLy 6¢8 T GeY 1 gle - £LenoN
i) 2se 16¥ - - - 9 - - - SpueTIoaU}oN
29l 2 | G09 2 622 G 99 9 62¢ 6 ovy ¢ ¥se 2 12 2 9L9 ¥ ¢ev L *doy°peg‘ LuemIad
- - 9¢ 0¢T - - - - - - cdey waq uemIS
796 91 | L9g 6T 086 ¢2¢ | LGY 02 | 9L9 22 | 900 Y2 | ¥6¢ 21 | 9¢0 TT | 668 L 144% souBI g
T2T G | 096 ¢ L16 ¢ 9clL ¢ ¢l6 2 9%9 ¢ ¢69 G 69 ¢ Geg ¥ 629 ¢ SpueTsSI soxed
- 9 - - - - - - - - mntdSTeg
%*LL6T 9L6T GLéet vié6t ¢L6T cléet TL6T 0L6T 6961 896T £x3uno)

(enbI3sT3e}S UTFSTING WOIF 9L-896T IOF ®BIR(Q)
*LL6T-896T ‘QA UOTSTATIQ UT 9Y3TeS JO (SUOF OTIGoW) UO}BO TRUTWON G oL[qe]




- 12

*LxeutwrTead

¢hy 62

ey TV

6¥6 0¢

862 9¢

218 G¢

Gee

62

£98 6T | 9¢G VT | ¥te L1 | LslL 2t T304

- 066 ¢ Gt 692 0L9 2Tt GOT - - - gssn
8¢S ¥ Los & T¢T 9 L2g 6 0¢¢ 1T | 90L 9 029 v GLT § Ggo ¢ ¢gy ¢ (puetr3oos) 3o
8 ¢t A ¢ YT 9 ye 61 ¢t TC (pueToaI*N) A0
1l8.2 - 096 °T TLG T ¢ee 1 8¢T ¢ 892 2 G96 T 619 ¢ G10 ¥ ¥olL & | (setTem % °13udg) 30
é 20 T 288 T 298 1 086 1 20¢ 1 - - - - utedg

16 Y91 GzT 1234 - z - - pueTod

q LT 0T 44 g - - - - - £enIoN
Lg9 Lvs 2oL Y1 L9 8¢9. 44 L Yt 64 spuelIsyleN
- - + - + - T T - - PUBRTSOT

Y04 TG 8tV 91 26 06¢ 890 T 9749 886 T 89¢ *deygepag °¢ALuemasp
- g g - - - - - - ¢ge *deygeway uBWISY
088 02 912 62 | 9¥6 6T | 208 2z | 0L6 8T | 8TL LT | LTO 2T | O¥T & 60T 8 8% ¢ soueIj
- A 9 9 74 - - - - - SPUBISI 90aBJ

- G6 T2 602 T6T GeT 6¢ R4 oy Lz mIsTeg
#LL6T 9L6T GL6T vL6T ¢L6T 2L6T TL6T 0L6T 6961 896T £x3umnog

*LL6T-896T ‘IA ®oIB-QNG UT OUITES JO (SUOY OTIFOW) UYO3®O TBUTWON

~ (enbT3STyLS UTPOTING WOXF 9L-896T I0F B1BQ)

*9 °1q®BL




AGE

[T ey
LN -

AGE

[y
@ B~ U WM

gl o N = Y
£ WM -

AGE

[ Y
QWO ~dmM & LR

P SV Y
N % B Y

e
SUR~ADUTHWN-

- 13 -

Table 7. NE Arctic Saithe.

[y
o
3]
o]

1.
1.

[ )

738

105e8.2

13283.0
13545.@
5064 .0
4883.0
2401 .,@
1315.@
743.L
374.0
£B2.@
2B82.0
144.0

1266

1.0

C7450.0

Z2zZ2382.0
54537 .Q
131z4.0
12899.0
4652 .9
1374.0
833.4
965.0
472.0
5e@.0
587.@
443.@

1.@
11608.0
65178.@
52388.0
Z9146.0
10186.0

561€.0
3547 .0
18eh.@
21402.0
1228.9
796.6
331.0
261 .0

1961

1.@
49%6.0
17824 .0
8131.0
1Z2506.0
3799.¢
1332.@
S5E8.0
EZe .0
4Q5,0
386.0
184 .0
79.6
£3.¢

1967

1.0
&€95z2.0
29664 .0
24336 .0
3595¢€.@
4125.0
5616 .@
Z91€6.0
1413.0
1397.@
849.0
E29.0
55@.0
408.¢

1873

194.@
13829.0
7ezZDR .0
202Z08.0
Ze911.0
1E031.0

7114.@
3935.09
2871 .0
Zeig.@
1565.0
791.¢
812.0¢
442.0

1962

1.2
1246.0
37266.@
11131.0
4421.0
&zpe .2
2427 .0
tez4.0
93&.0
451 .0
496,00
£93.¢
229 .0

1&82.0

1868

281 .0
5297 .0
25196.0
18384 .0
5191.0
a282.0
787.0
1913.0
900 .0
577.0
391.0
239.0
141.0Q
131.0

1874

1.0
21159.¢
JeTRZ.Q@
44027 .0
15671 .@
2e419.@
12148.0

4302.0
3z58.0
£5e5.@
1436 .09
1444.0
432.0
263 .0

43.9
2815.9
42e50.0
28325.0
Sas4.0
4659 .0
381 .0
1995.0
1e75.0
6897 .6
452.0
384 .0
328.0
136.0

1269

11¢.0
4e3e .0
77333.0
11948.0
16538.¢
4747 .9
4798 .¢
1126.6
1711.@
675.0
zZez . @
14@.0
31.08
48.0

1875

1.0
81601 .9
ep83z.e
11691.@
16366.0

4436 .0
rg-12 -]
e788.¢
z£914.0
2350.0
1837.0
1245,0
45%.¢
Z80.0

1.0
ZO368.0
2061 .2
58691 .0
13154 .¢@
2718.@
347VZ2.0
2655 .0
1251.9
1gz21.2
1056.9
785.2
462.0
365.0

137

1.9
£5952Z .2
43540.0
62846 .0
135387 .0
16189.0

51z2.¢
7950.@
z25@4 .0
3697 .0
T 1036.09
757.09
323.8
276.0@

1876

52.@
54151.0
125030.0
30876 . @
7947 .8
8712.0
3435.0@
3z212.@
Ze79.0

13Y]

1724.0

1e21.0
ahz.e
488.0
14¢.09

Input data - catch in numbers by year and by age (thousands).

18596 .0
30430.0
37115.@
Seel .0
Z26309.0
1@142.9
2861 .0
2110.0
2733.0
-B699.@
8350.@
56&.0@
444 .0
6£99.0

1571

497 .0
1984z.0
T7919.0
59z8¢.@
ZE9E1 .0

3586.0
36382.0
29p91.0
4352,0
Zios.e
3136.0
13@3.0

354.0

232.¢

1877

e5.0
180e2.0
104267 .0
37410.0
9351 .0
Z2368.0
518e@.@
- 1640.0
1750 .0
1e42 .9
5¢5.0
268.0
233.0
€4.0
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Table 8. NE Arctic Saithe.
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Fishing mortalities by year and by age.

1960 1961 1962 1963 1964 1965 1966 1967 1968
. 00 .00 00 - 00 .00 07 .00 .20 .00
.07 .02 20 K] 26 .18 =93 24 @2
.16 .25 .25 .18 .11 .16 <20 -18 .21
.18 vy .25 -3e .43 08 »37 .35 .16
48 27,14 20 24 .34 33 .45 .11
23 24 .29 21 .13 W28 28 16 18
» 26 08 24 22 <25 20 21 .18 . 24
2@ .08 .08 .16 .23 .23 14 .19 .09
.12 w28 .10 .13 28 .38 .18 21 .28
.15 @5 .07 1@ 21 24 23 .36 13
.18 .11 .08 .09 .21 27 .26 » 32 18
»16 13 »11 @8 23 .17 24 » 65 14
.35 .08 22 .17 »13 .19 27 .33 .29
20 .20 .20 .20 .30 .32 .30 .30 .15

HEAN F FOR AGES »= 7 AND <= 14 (WEIGHTED BY STOCK IN NUMEBERS)
» 20 08 «13 .15 .23 25 .ze 22 .28
1870 1971 1972 1973 1874 1975 1876 1977
-l - 00 .00 00 .00 0@ .20 21
» @8 1@ .94 213 .10 20 .16 15
.18 .34 .55 .43 .58 47 « D3 .50
.51 <41 .41 .43 .47 .38 .46 .30
« 25 43 » 36 38 52 .32 .48 25
. 34 27 .25 34 .95 E7 28 .28
22 » 35 » 25 33 .47 42 .34 27
. 38 .15 21 28 .39 .52 » 30 27
24 .37 18 - 28 » 40 » 44 40 27
.35 . 35 <31 41 .38 .57 .51 .27
«15 .57 .34 40 .42 57 .DA 27
.33 « 37 .28 » 38 .79 81 .53 27
.26 25 .15 . 509 .37 83 20 e
. 30 . 3¢ . 30 . 3@ .30 42 4@ 27
HEAN F FOR AGES >= 7 AND <= 14 (WEIGHTED BY STOCK IN NUMBERS)
W28 o34 »24 .33 44 .49 .39 27
AGES-NATURAL MORTALITIES
2 3 4 5 & 7 8 9 10 i1 iz
.20 .20 .20 .Z® .20 .20 .20 .20 .70 29 .20

1969

) 000
01
34
.14
22
14
£15
28

11

.08
.88
258
L@z
.15

11

13
.20

i4
20
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Table 9. NE Arctic Saithe.

1860

278440.9

114858.7
7O376E.8
84568.8
38az1.1
ZE756.0
23e75.1
14491.3
12762, @

581&.%
£551.2
ZOB3.8&
BE&B .2
873.6

1966

Zz8658.6
zZ491¢4.3
138e18.6
192498 .6
51739.@
58654 .3
&7235.1
11338.7
7z&2.3
5255.5
2278.2
2896.0
2766.6
1876.5

1972

152426.3
306176.5
168526.8
172278.8
1ee564 .5
44858.5
27489.9
ZO7ZQ.0
1235Z.6
8739.3
4689.3
3621 .4
2651 .1
i1es.58

Stock in numb

1861

413317.5
Z2278967.2
87458 .4
555z¢ .0
57457 .4
19645.5
17345.2
1450@.6
8702.8&
8261.5
4176.2
1751.8
1435.6
38z.2

1567

446935.8
187208.9
187223.
92838,
108642 .
30569. 1
36423 .4
1811@.4
A045,9
5121.6
3434 .4
1441.5
1867.2
1728.2

0~

1873

292400.9
124795.2
240137 .7
79633.2
8494z .1
£1025.4
27651 .2
17455.1
13771.8
8433.8
5z232.@
2735.3
2248.2
1872.2

18982

143768.2
338394.8
132186.8
55571 .6
37234.9
35796.3
12666 .2
130e2.8
16e3838.8
7474.7
7e17.1
3076.5
12598.4
11e4.1

1968

432677 .4
365819.2
146998.1
13475&.8
53703.7
Se7le.1
£1311.95
24763.5
12202 .0
5315.6
£938.7
£e48.9
615.1
1035.1

1974

602323.9
238zz2.3
88708.5
128223.4
42588.9
5z836.9
35563.8
16247 .9
1e753.2
86393.2
4563 .4
z2a78.2
1528.5
1114.@

ers at beginning of year (thous

1963

439968.6
1177@6.6
Z75B8248.48
115640.4
35484.6
2501 .0
21855.3
84186.4
8rzz.z
8159.1
5712.9
5461 .4
£248.Z2
825.9

1969

475025 .2
353982.4
294805.7
97670 .4
83767 .6
39369.5
38970.7
16e738.¢
18549.1
9178.3
3831.93
z2e53.7
1462.1
379.3

1875

505367 .4

4931406.2
176777.7
40545.2
E5518.6
cQ&3E2.8
24980.7
18228.1

839352.9

5880.5
4868.7
2448 .1
19069.7
864 .4

1964

246785.1
358440 .2
23828.3
188042 .1
68688.4
23751.3
17511.7
14418.3
571z.4
€990 .89
6051.5
4269 .6
4125.0
1546.1

197¢

27b81ed .9
388818 .4
z28613e.7
171901 .5
691937.8
61525.1
27955.¢
27582.8
12688.0
13643.3
E9€¢5.6
z95h.e
1555.1
1169.1

1876 -

173768.3
413759.0¢
330282 .1

90210.3

2z7e1.1
38836.6
13067.0@
13448.1
&844.0
4743.5
2711 .8
2252 .4

84584.5

465.4

ands)

1865

324751.9
202049,7
275959.5
68704.3
1@0495.6
44401 .4
16996.2
11213.7
5415, 4
3552.0
4624 .6
4004 .0
2780.2
2960 .8

1871

374513.1
227684.7
294824 .1
1950%2.6
844438.0
44972.1
3583¢e.9
18278.0
154486.5
3135.3
7859.5
4667 .0
1739.3
2&8z.7

1977

7E206.4
142222 .5
289967 .3
158462.2

- 4B449.0

11464 .5
24045.6
7612.9
8123.5
4837 .0
2344 .2
1244 .1
1081 .86
287.1
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AGE
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3]

!,

£

-
TN

196@

1.0
1186.0
6961 .6
AC4Z. ¢
3003 .0
1586.0

300.0
7.0
8.0

[ ]
[ B o R VR O]

1966

1.@
12937 .¢@
114&£5.6
27278 .0

4367 .0Q
3578.0

3]
Rl 0] Bl v BC % B oV N
QSR QO

= ey my

VI Mm O Wb

*

.
&

1372

457 .2
£2@4354 .2
40254, 0
EEZ5ED.Q
23124.¢
ZORER.©

IeS5 .0
3113.09
1261.@
1110.@
ZER.®
126.@

£h.@

8.0

19e1

1.0
523.@
434@.¢
7144.0
2z213.8@
1719.0
868.0
£35.,0
£e9.0
133.0@
61.@
&1.@
£6.@
.0

1867

1.0
TERB.@
13874 .09
12787.0
131ie4.@
Z2Re5.0
1450.0
47@.@
284.0
143.0

Ll = 0o
0} L) M
e %S

1873

4z231.@
Jesis.e
47715.0
33786.0
C4725.0
15345.@
Ansa.0
172a.0
1267 .0
1025.0
s79.¢@
2l .0
81.0
37.@
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Table 10, North Sea Saithe.
Input data = catch in numbers by year and age (thousands).

&2.0
5z.e
T4.@
Je.oe
2.0

T.0
z22.@

1868

130.0
5615.@
15408.0
18025.9
96K8.0
87£5.0
571.@
446.0
4.0
164 .0
123.@
7Q.0
£3.@
53.0

1974

3672.0
14750.0
080 .0
31803,
12431
£059%
14504 .

SRZa.

1427 .

a032.
412
222,
13ez.

39,

OO e @H O

1963

1.0
&pz.@
1346.0
4820 .¢
4643.0
875.e
290.9
37.0
7.0
3z.0
73.9
1e5.@
1.9
1.9

FR=123

1628.¢
19213.0
19245.0
12488.0
9889.0
E245.6
385z2.0
739.0
4849.2
192.0
c2.0
42.0
33.09

@

)

M)
[

1975

311.e
7Z546.@
S1287.0
Z35/A%.0

20z28.0
6717.,0
1Z658.e
AE5E6.0
J£99.0
1100.0
€16.0
£94.,.0

275.0

7T.0

1964

1.0
9@95.0
D345.0
5563.6
4521 .9
i815.0
- 743.0

456.,0Q
3ls.@
85.@
75.0
5Z.0
53.0
17.e

197@

B26.0
2852.@
37117.0
74994 .0
12391.0¢
16474.0
3773.0
1996.2
EOR .0
326.0
85.0
53.@
25.0

. @

)]
[17]

1976

228 .2
23125%.0@
EZ23c89.0
S1467.0
g85z2.@
511t1.@
3309.0
4842.2
2378.0
1e65.0
420.9
£53.9
121.0
161.@

1965

©

L) v

73.@
13724 .0
13279 .2

7a73.@
1262 .0
483 .0
121.6
£5.0

57.6@

49.9

ce.e

EY.Q

26 .9

1971

ise.u
19147 .9
esl1ez.e
53348.0
Je131.@
3717 .0
3874.0
Zeéz . e
1828 .0
403.0
£ZZ23.0
51.@
13.0
1.0

1377

447 .09
29044 .2
JR3IE4 .0
S2Z238.0
15578 .0

4256, @
Z6EL .0
Z2O6E .0
1365.0

753,09

431 .0

14e.@

116.0

&85.@




Table 11.

AGE 19¢€0
1 .00
pad . @4
3 =31
4 L33
5 .48
& .43
7 el
a L @8
g » @1
1@ @03
i1 .28
12 @1
13 0z
14 . 3@

MEAN F FOR AGES »=

. 38

AGE 1970
Y
.21
.17
51
.44
LAB
.29
.23
.23
.34

11 .25

12 AT

13 .27

14 .38

Do~ U AN~

MEAN F FOR AGES = 4 AND <=

+48

AGES-NATURAL MORTALITIES

O e VT Ot et e S S S 2 S et e

1361 1962 1963 1964 1965 {966
1 I - Y .00 .00 1) .00
LBF .00 e .06 .60 .1@
.18 .15 .4 .21 .13 .14
.61 .33 .32 .21 .53 L4
L44 .44 W57 .55 &2 .33
.58 .27 .31 .39 .29 Y
.44 .13 1B L41 .20 VBT
.31 L@7 L8 .39 .11 .16
W23 B8 .10 .39 . B2 .25
24 12 .07 A2 11 .13
.35 .27 17 .22 .10 .22

1.65 .20 .39 A7 .08 A7
L2 .9e .21 .33 .35 .20
.30 .38 .30 .30 .30 .30

4 AND <= 10 (HEIGHTED BY STOCK
L83 .32 .36 .32 ,47 .39

1871 1972 1973 1974 18975 1976
.20 .00 .21 .00 .00 ,BR
. B 12 .18 .08 .13 .18
.29 .35 .47 €4 .33 .70
.39 LA E .58 BT .56 .64
.40 .29 .34 L4 .40 .48
LER .54 .32 LG52 L 41 .42
.32 .36 LA .56 .71 .38
.35 4B .30 .49 LR0 .B7
L33 , 45 .34 L4Z .70 .72
.24 .35 L4B .38 .B6 .51
.41 25 .31 .36 .55 57
.23 L45 .41 .13 .39 .48
BT i V55 .38 .38 L35
.30 .40 .40 .40 .40 .40

1@ (WEIGHTED RBY
.38 .42 D41 L 55 .57 .58
3 4 5 & 7 8 ]
.20 .20 .Z® .Z@ .20 .z@ .Z@

._]_7._

North Sea Saithe.
Fishing mortalities by year amd by age.

1967

.00
.87
»14
24
. 36
.26
.38
.22
.26
L5Q
.23
.18
.87
. 30

1968 1969
.00 .20
B ¥ 07
21 .08
el + 26
28 .25
.28 .29
1@ 23
.18 .13
- 33 3@
o . 34
45 .12
.31 yd
43 .24
.30 . Je

IN NUMBERS)

.29

1277

.21
1@
4@
4@
C .40
4@
4B
.42
.40
L4
LAe
49
,4@
. 4@

.28

STOCK IN NUMBERS)

.40

ie
.20

. 29

iz
.20

'28

13
.20

14
.20
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Table 12, North Sea Saithe.
Stock in numbers at beginning of year (thousands).

i9ce

42164 .5
37065.8
Z28507.9
12253.2
8508 .8
5014.5
1813.2
1518.8
897.8
288.9
108.0
175,0
47.7
4.2

19¢€6

1458458 .1
152854 .6
33885.1
agezl .o
17@54.5
1063<2.1
3331.7
2036.1
955.6
647.0
433.7
427 .8
Z2e95 .2
144.¢@

1372

249487 .7
132681 .2
149807 .4
184453.0
100874 .4
54821 .7
13259.0
B322.0@
5687.3
4298 .6
13z2.8
395.0

. d
.1

[N
03~

1
2

1361

6@a18.3
34526.5
£39276.2
17@84.7
&E768.5
4275.8
£682.8
1214.4
1174.0
TET .8
229.3
a1.2
l42.4
3&.1

1967

411274 .5
1134e39.4
113472.4
E6516.8
48083.0
10035.6
S289.7
2@74.@
1422 .0
@8 .8
438.7
284 .9
£295.1
139.8

13973

Jzeee1 .6
£@3358 .6
13835333.4
86463.6
34965.7
gi8ee.7
ZB237.7
7251 .4
4841.3
Zoee .z
z358.8
&44.7
210.4
123.0

1962

a@ave.s
487982.8
e7722.1
200€0.4

75582.0

3557.1
1962.5
1418.2
7Ea.1
719.4
470 .8
135.0
12.8
93.2

19648

418739.1
336722.2
sesel .7
aed406.4
42955.9
278938.3
k344 .4
3004.3
1275.5
8995.8

369.32

285.4
194 .5
224 .5

1974

824773.3
Z2E3086.5
138802.1
7i3ea.1
4@555.5
55540.8
36803.5
14251 .5
4599.2
2825.8
15085.0
141¢.8
457 .4
98.7

18€3

19E265.8
6E2Z6.6
42€45.9

" 19464.3

11756.4
44,7
2z215.4
1413.8
1080.8

5h0.1
5z22.3
358.4
as.1
4.2

1969

4533905.3
342766.2
270614 .2
B@S52.3
48730 .9
£26475.4
17447 .0
4679.4
Z058.0
733.6
589.1
192.86
176.8

97 .4

1375

2z1700.4
B71952.3
ZOZOBT .0
BQRE¢ .8
29987 .5
220%0.7
ET7@Z28.3
1715€6.86
7le3.@
2485.3
1587.1
gga.z
955.3
Z5E.0

1964

149153.6
160688.0
53443.3
3Z2e83.7
11605.4
5470.1
£402.6
15852.5
le7e.1
787.4
421.9
361.8
183.2
7Z.0

197@

237837 .7
369664.5
PE2TS5.2
Ze4163,1
38343.3
31001 .8
16241.7
10731 .4
3173.8
1245.4
428.1
426.4
121.7
110.1

1976

410864.0
181232.0
484752.8
119378.0
Z2a3@65.1
16434 .@
12026 .6
19826.5
6329.1
Z318.6
19851.3
748.@
477 .9
535.3

1965

186698.2
114752.1
123352.3
35343.93
Z1244.9
5455.0
Jezg.1
1300.5
861.8
adz .5
876.2
E77 .68
243.4
110.1

1971

235771.6
194159.86
300073.8
1816502 .9
8959583 .6
Z0Z280.4
18637.8
9800 .6
£983.9
Z2e58.86
TE6.8
273.2
23g6.0
76.2

13977

49557.6
336181.0
127543.2
197139.4

517&83.3

14149.3

8863 .9
6875.2
4538.¢
2523 .3
1432.9
485 .4
389.6
£8z2.6
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Table 13.

196@e

271.0
1455.9
3325.0
2R04.9
1353.0

&Z28.0

7e3.e

504 .6

172.02

68.@
39.0
35.0
48.@

1966

31.0
g4, @
Zese.,e
JZRF.0@
4117.@
1285.0

73D.e’

450 .0
£35.8
133.¢0
69.0
1ez.@
73.@

1372

49.8
565.@
37866.@
BE5Z24.0
86646.0
4178.@
33Ze .0
Ze3s.e
1421 .@
361.@
3z28.09
79.0
68.0

- 19 -

Iceland Saithe.
Input data = catch in numbers by year and by age (thousands).

1961 1962 1863 1964 1965
530.9 14%5.@ 10Z2.0 3.9 41.0
4271 .0 1534.9 £134.0 Jo41.e 2003.0
39356.0 4985.@ 2314 .0 11712.0 4825.0
4879.@ 3861.0 £518.0 3586.@ 7589.0
19¢€1.0 3744 .0 Z39@Z.@ z3etl .o 2158.0
a88.0 1919.¢ 1865.0 1185.0@ 1324.@
311.@ 415.0 787.0 558.09 642 .0
- 248.0 280.0 3292.0 £37.¢ 353.0
Z46.0 245.,9 z271.0 145.0 164.@
130.0 143, £2%4.9 1e7.0 1%2.0
116.@ 83.0 193.@ 39z.@ 85.0
24,9 28,0 75.0 53..0 21.0
2e.9 15.0 22.9 33.9 5z2.e
1967 1568 1268 127@ 1871
196.@ 1.2 ZO.0 18.0 7.0
1116.0 - 836.9 1572.@ 287 .0 476.0
J4ee. @ 2605.0 4335 .0 hezz .0 3031 .0
55591.0 3563.9 5706.0 4353.@ 16221 .0
4326 .0 £31&.9 E518.0 6126.0 E736.9
48351 .¢ 3207 .0 2136.¢ B178.@ 66584 .0
1zee.@ 3028.0 2786.0 5954 .0 S5045.0
55@.0 EZ1.0 1843.0 1689.0 4272 .0
33@.0 343.0 481 .0 1191 .@ 8959.@
169.0 £215.¢ 1009.9 298.@ 887.0
73.@ 1e3.@ i1e.@ 171.@ 349.9¢
104 .@ 79.0 3z2.0 gS2.9 96.0
ES.@ 41.9 44 .6 70.@ £3.0
1973 1374 1875 1976 1877
25.0 111.@ 16.0 29.0 5.0
219.¢ 12698.0 526.0 3z29.9 E5.0
i7es.@ 3404 .9 2987.0 3234 .0 204 .9
5155.@ 2348 .0 £473.6@ 3o45.0 2760 .0
TOTT . 0@ 3164.9 1829.0 253e.2 1783.0
7372.0 3452.60 3496.0 2154 .2 1e54 .0
Z6l6.0 3384 .0 2994.0 Z2367.0 1078.9
1635.0 1303. 1434 .0 1530.0 1543.9
ar71.e 824.0 7le.@ 1964 .06 867.0
412.0 351.9 325.0 £95.0 541,0
231.0 141.0 176.¢@ 181 .0 168.¢
8e.0 43.0 120.0 94 .@ 7.0
22.@ 13.0 36.9Q 68.0@ 1z2.@
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Table 14. Iceland Saithe.
Fishing mortalities by year and by age.

AGE 1866 18961 1882 1963 1864 1965 1966 {1867 15968 1869
z .21 .02 .00 .21 » OB .00 .00 .00 .00 .00
3 - 25 .15 .06 .08 .98 ez .01 Q2 .02 @2
4 .15 20 27 .11 .23 .13 .03 07 .25 .11
5 .28 .34 .31 .21 .25 .23 .13 .11 .10 .16
& 29 .33 .47 .40 .30 .24 .18 24 .17 .25
7 24 .20 .29 45 .28 .29 .22 .35 .29 40
& , 25 .13 .21 .38 .24 . 24 .26 , 32 .37 44
=] o8 .13 17 .26 » 18 23 .23 .31 28 41
1@ 22 22 .18 24 .17 .19 .23 .31 .33 .34
11 .13 Pl > .19 .29 .14 .18 .23 .26 . 34 .15
12 .29 =13 .26 42 16 .18 17 18 .25 . 3@
13 .32 23 . o4 , 33 .22 » 21 .29 .43 .32 .12
14 . 3@ .30 .30 v . 3@ .32 » 30 » 3@ .30 » 3@

MEAN F FOR AGES = & AND (= 13 (KHEIGHTED BY STOCK IN NUMEBERS)

.26 .18 .19 .32 .20 .o .24 + 31 .35 .40

AGE 197e 1971 1972 1873 1874 1975 1976 1977
2 .20 .08 .00 . Q@ iy ed .09 1) .00
3 . 00 .01 LOZ .01 . @5 .02 .01 .01
4 .9 OB 1@ @ .23 .15 .13 1@

5 A7 .23 .18 20 .18 .26 .22 .15
& . 26 »dk 31 .33 18 22 46 @
7 .40 .51 .40 .48 27 .3e .43 .35
& .50 .E7 .52 .47 .43 .39 .35 .30
3 .5z .83 B7 .53 46 .32 .36 40
1@ o1 .64 .74 .E5 .97 .49 .43 . 4@
11 » 33 93 .53 1 .61 46 .33 4@
12 .41 1.12 1.17 B .32 .71 .54 .49
13 .43 .42 .84 1.8 .33 .39 1.13 4@
14 .49 B0 .6G B2 .o .00 .50 4@

MEAM F FOR AGES »= & AND <(= 13 (HEIGHTED BY STOCK IN NUMBERS)

.58 .75 B2 53 .45 .39 .38 4e

AGES-NATURAL MORTALITIES

z 3 4 5 & 7 8 g i@ 11 12 13 14
WE® .2 2@ 20 2@ .20 .20 .20 2R 2@ .20 A . 2@
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Table 15,

1960

40671 .9
30712.7
26567 .9
12407.2
5865.4
4335.2
35e&6.0
Z2246.3
5969.4
445.4
165.8&
141.9
zZe7 .6

1966

81770.8
70181 .3
75328 .7
3e382.6
268965.6
7218.9
35€98.3
ZQaz.e
1236.0
713.2
474 .1
448.3
303.2

1872

27701.2
25511 .6
43063.@
40770 .2
35226.7
138538.3
agz3.2
4707 . 4
z85e.9
854.9
515.0
151.0@
164.6

@ 2] -

Iceland Saithe.
Stock in numbers at beginning of year (thousands).

1861

38531.8
33054 .6
£23850.3
18755.8
73T .2
as7v.7
2804 .3
£23e2.6
1386 .4
631.5
3e3.4
1¢4.¢
84.7

1867

72700.1
66920 .3
S6610.7
59786.9
219815.8
18369.9
4753.8
2250.7
1353.6
800.5
464.2
326.1
275.3

1873

3B63E63.5
22835.5
ZO377 .0
31733.7
27505.5
21071 .6
7587.9
4332.4
1878.6
1148 .0
458 .6
13@.9
53.3

1982

i0z2832.4
31068.5
23214.5
15383.3
16373 .1
4491 .0
23599.8
Ze15.7
1611.86
913.7
400.1
144 .6
63.5

1364

iiez2ze.6
59344.8
537581.8
43281.1
43908&.9
14051 .1
1eé611.4
£2813.9
1348.58
&11.7
S5e3.4
314.3
173.7

1974 .

45878&.9
3ecd4e.6
18334 .86

1508&6.8 -

21389.@
i61681.8
196845.6
3276 . @
2083.1
242 .4
57@.8
168.5
3&.2

1963

e78z2z.2
840661 .1
246052 .3
14510.9
g9616.9

5628.0

Z2760.8
1887 .6
1398.1
1e98.8
619.3
252.8
93.2

1969

79680 .6
290245.0
47832 .4
41681 .8
Jagze .1
Joz57 .9
aegzl.0
588&87.4
1745.4
795.9
471 .4
318.5
1&86.4

1878

361e1.5
37462,
23613.5
11947.8
16239.3
1d4e62.1
10127.7
5680.6
29e5.3
ass .1
375.8
342.6
126 .1

1964

115155.9
55165.0
e3z296.1
17606.2

8613.9
02ed .9
2932 .1
1545.0
1903.9
Jee.8&
&671.3
333.8
139.8

137¢

€4814.2
&5218.9
72466.8
35158.8
28985.8
20517.8
168575.0
4552, 8
3Z48.5
1¢15.90

561.5

287.1

232.7

1876

17583.3
2954z2.9
30196.4
16632.6
7552.3
B737.0
&3ez.1
5604 .8
3362.5
lead.6
E01.2
15@.6
189.1

1965

85764.8
94215.7
42421 .1
41277 .6
11188.8
5803.1
3248 .4
1837 .6
1951.5
631.3
641.1
466.7
2z2e .3

1971

31167.7
53043 .1
53137.5
54259.8
24315.3
18222.0
11254.7
8254 .1
2213.3
1592.9
562.6
306.3
152.5

1877

55163.2
14378.2
2389¢.6
218e7.5
1@877 .2
38915.1
3583.9
5129.8
3214.8
1788 .86
558.5
239.4
39.9
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Table 16.

126@

1.0
253.0
1647.0
383.9
458 .0
443.0
243.2
21e.0
158.0
-
29.0
28.0@
32.0
16.0

1968 -

1.@
€&.0
488 .0
154e.0@
1zZel1 .2
168E6.0
Gos.0
377.0
94 .9
£05.0@
156.@
84.0
SZ.@
34.0

1972

1.@
217.¢
2714 .0
1774.06
eo8d .0
2742 .0
1529.0
13e5.¢
1e17.@
743 .6
33@.0
133.0
Z28.©
Z&.e

Paroe Saithe.

- 22 =

Input data - catch in numbers by yéar and by age (thousands)‘

13961

3.e
13&.@
183.0
379.0
483 .0
403.0
Zle .0
12s.e
116.0
8Z.0
45.9
7.8
£.0
1.0

1967

Z2.9
154 .0
585.¢
79€.0

1364.0
TOZ.0
1132z2.0
473.
217.@
150.6
g7.e
75.0
3&.0
11.@

1873

4.0
1650.0
2515.0
6253.0
7075.0
3472.0
1634.0
£93.0
550,09
403.0
Z15.0
103.0
25.0
£1.0

1962

1.0
73.0
BEZ.0
S24z.2
&l7.@
495.@
Z86 .0
1i31.¢
129.0
113.@
7l.@
9.9
13.@
16.0

1968

1.0
222.09
£14.0

1689.0
1116.0
ie95.0
548.2
E55.0
254 .0
1z28.¢@
89.0
55.@
4.2
Z8.0

1974

2.0
133.¢
Joe4 .0
4126.0
4@11.0
Z784.02
1421 .@
c42.0
368 .0
340.0
187 .0
124.0
45.9
44,9

1963

a.e
7.0
14 .0
340.0
3d40.0
415.8@
426.0
20z .0
174.¢
158.0
354.0
169.0
1.0
8.0

1969

1.0
55.9
1191 .@
Z086.0
£2294 .0
1414.0
1118.@
589.0
53@.@
£39.e
115.0
100.6
36.0
32.9

18758

1.@
189.0
Zeez .o
3361.Q
3&@1.0
1935.0
19045.0
714 .0
30Z2.0
192.0
193.@
126.0
Bd4.0
41.08

1964

1.@
97.¢@
684.0
i5eg.0
15@6.0
&£17.0
572.0
424 .0
173.0@
159.0
160.0
&£3.0
47.0
0.0

197@

2.0
774 .0
1445.2
6277 .9
1558.0
1478.@
£99.@
730.0
316.@
241 .0
86.@
48 .
46.@
15.0

18786

1.@
148.0
J178.@
3z217.@
1729.@
1250.0
877.¢
641.0
468.0
£23.0
141.0
56.9
0.0
54.0

1365

1.0
‘11z2.9
8996.0
&50.09
17@4.@
965.0@
S1e.0
427 .9
306 .¢
201.0
156.0
12o.0
89.0
30.0

1371

1.9
723.@
2857 .@
3318.0
5585.¢@
{005,090
828.0
463.,0
Jze.@
le4.0
100.0
54.0
13.2
18.0

1977

1.0
175.0
1895.0
3257 .0
Z2Z2@3.0
1z35.09
TE3.0
6E18.0
455.0
364.0
£39.0
80.@
98.0
£3.0




Table 17.

AGE

Do~ AN -

1o
11
12
13

14

MEAN F FOR AGES = 4 aND (=

AGE

Doo~NMmAap LN -~

13
14

1360

.00
.93
.18
. QB
11
.16
.15
15
.16
.13
2@
.18
1.73

26

.11

197e

.00
Qg
@5
.27
.18
.18
L7
.22
.21
.91
L33
23
.43
. 30

Faroe Saithe.

Pishing mortalities by year and by ages.

MEAN F FOR AGES

23

AGES-NATURAL MORTALITIES

e e o T~ Wt Ty R Ak St man e Gaze S e Aon an

- 2% -

1961 1862 1363 1964 1968 1866 1967 136R 1969
00 00 . Q@ - 900 . 0Q .00 . Q@ . 0B .09
.01 . 20 @1 .20 L 01 .00 L @14 . @1 , 00
.82 95 03 @5 , @5 .93 .03 .04 .04
.08 022 .24 .14 .83 11 .06 .10 .17
11 .13 . @8 » 24 .18 .17 13 1@ Nyl
13 .15 .12 20 .24 .27 16 .15 »12
.11 .13 .18 .23 25 .33 .31 .16 22
.11 . Q9 .13 .29 .26 .30 .33 .28 .25
.11 .15 .16 .16 .35 .39 .28 .29 42
.11 .15 28 .21 Nt 41 .32 W26 » 43
1@ .14 . 1A .23 .35 . 36 .35 .25 .40
.28 @39 =1 .24 .66 .36 238 37 49
. @5 .2E .26 .29 .44 .69 .25 .25 41
.20 .20 20 .20 .30 .30 . 30 .30 .30

1@ (HEIGHTED BY STOCK IN NUMBERS)
1@ 12 1@ 19 .18 .19 14 .13 21
1971 1872 18973 1874 1975 1976 1977
.00 .00 .00 L@@ . @0 .00 . Q0
L2 @1 07 . @1 01 01 L3
1@ 1@ .13 22 .13 13 2135
17 .08 .37 .31 «33 Je .30
.41 .20 .95 .43 .53 .28 <35
.17 L 37 .43 44 .38 £33 » 358
.16 .44 .39 .31 .E3 .30 .35
.13 .40 .36 .26 .26 g9 35
.18 45 .23 .33 .18 .27 .35
16 .97 L3Z . 30 .29 .20 .33
iyl ol 55 3z vl g .35 35
» 35 46 ck] ppciy) . ZE 21 .35
12 .31 14 24 .25 .19 .35
L3R 40 40 L4Q .38 .35 .35
= 4 AND <= 10 (HEIGHTED BY STOCK IN NUMBERS)

.24 .24 .43 . 36 .37 .30 .33 -

3 4 S & 7 a 8 19 11 12 13
20 .20 .z@ .Z2@¢ .2 .Ze .28 .2¢ .20 ,20

14
.29
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Table 18, PFaroe Saithe.

Stock in numbers at beginning of year (thousands).

1960 1961 1982 1963 1964 41965
1887€.0 3e5€3.5 ‘21983.5 31558.8 30113.2 35100.0
12476 .5 15455.5 z250ee9.6 18005.9 26154 .4 24603.7
199e6.8 © 8349.0 12527 .6 20419.2 14854.3 21329.1

6a52.9 7446.4 £670.3 9748.5 16163.5 -11380.86
4848 .1 5265.1 5754.6 4972 .4 7675.3 11514.9
3294 .4 3556.3 3875.¢2 4155.3 3764.3 4923.0
1946 .6- £z23a.1 2548 .4 Z7Z6.7 30z27.9 Z92E .4
17e7.2 1374.48 1686.58 1828.7 1266.8 1964 .3
1187.7 120&.5 1009.2 1262 .93 1315.1 1147.2
723.4 . 838.3 8584 .3 Ti1e.1 877.2 915.56
177.9 5ze.2 61z.4 £2Z2.6 433.3 583.2
183.7 119.5 38%5.3 437 .4 4z5.1 263.48

41 .8 125.2 73.86 z89.3 2es.8 273.4

57 .1 6.1 7l 45.5 1862.0 127.1

1966 1967 1968 1868 197e 1971
27362.8 55104.5 448¢1.6 49894 .3 45963.8 35065.8
Z8738.5 22893.1 45113.9 36679.6 40843.1 37630.2
Z@RER .5 23466.1 18604 .2 36735.6 £83931.0 32745.5
16563.4 1EQRE.4 18675.2 14877.5 Zoeetl .4 - &3Z24z.2

8550.3 12172.7 12383.3 13766.9 19137.3 18093.6
T&88.5 5919.@ &736.7 9132.2 92e6.1 6397 .2

- 3187.3 4942.3 4132.6 6166.3 EZ23.5 EZ@K .5
16€9.7 1869.1 2975.1 £8889.7 442 .3 4263 .2
1z242.2 9¥98.0 11e5.3 1846.9 1836.1 2652.6
664 .4 TBE.T ERE .4 6E76.6 991.8 12182.8
568.8 360.0 445.6 381 .4 339.8 5985.4
337.3 325.86 Zer.7v z284.7 £09,1 Zee .3
113.6 191.8 189.2 117.1 143.5 1z8.0
144.,Q 46.6 122.8 127.1 £3.5 76.2

1972 1973 1974 1375 18976 1977
31908 .1 28z17.2 32612 .8 25785.7 7976.7 11¢3.9
Z287e8.5 Z26123.2 £3e98.7 25053.1 gittle.7 E528.9
Je156.1 233e8.6 18899.2 18731.5 20345.0 17150@.3
24233 .3 ZZE24E .4 16816.3 13134.1 13526.5 137396.1
igedz .z 14z40.2 1Z2596.4 10060 .3 TT37.@ 8183.1

98es8.0@ 10824.0 a609 .8 6715.5° 4833.2 4738 .0
4741.7 55e8.2 5726.3 4545.0 3757.6 2834.2
4335.4 £51@.9 33z .3 3423.3 2781.7 ZZ288 .1
3@7Z2.6 2378.5 1433.5 1956.1 £165.5 1791.3
1878.0 1603.8 145Z2.3 &435.9© 1322.5 13582.1
ase .1 a7z.6 85e.93 883.9 517.6 887.48
387 .5 4@0.8 5821.2 el .4 550.2 297.2
116.0 zZes.Z £35.5 315.3 379.2 Jed .0

93.1 £3.8 146.3 152.3 Zee.e 256.3
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Table 19. West of Scotland Saithe.
Input data - catch in numbers by year and by age (thousands)e

1860

1.@
244 .0
1154.0
avi.e

1406.@

351.@
131.0
192.0

gz,

v e D) A
S0 e S

19e&

1.@

87 .9
2831 .8
45436.0
1217.0
g92.0
135.0
38.0
£6.0
1z2.@
12,2
O
. @
4

mna-d

1972

£7.0
6311.@
8588.0
1788.0¢
2053.¢
916.0
2a71.@
£883.¢
136.9
120.0
23.0
3.6
8.2
.0

1961

1.@
ied.e
71&8.0

1@e3.0
3z1.e
475.
189,

-
= [0 o=~
Ll BRI SN B

OO Q

1967

1.0
385.0
2053.0
2885.0
1934.0
269.0
454 .@
g91.0
44 .80
z8.@
14.@
11.@
g.e
6.0

1873

£9.0
1917.@
84283.9
7631 .0
141@.@
1847 .0
1224 .@
101 .0
325.0@
£68.0
186.0
147 .0
45.0
48.0

59¢.0
7TE0Z .0
7546.0
1526.0
2504 .0
388.0
7893.@
1137.@
7£1.0
564.@
288.¢@
207 .0
z4.0
81.9

13E3

1.9
156.9
14A7 .0
62e.0
328.0
Z16.09
73.0
149.0
50.@
5.@

Lo 1)

Lol 30 NI -
LR o

1969

1.9
337 .82
1993.0
4643.,0
1596.0
5@3.0
571.@
196.0
80.0
ZZ2.@
18.@

20.e
2297.0
92¢0 .0
3z272.@
1157.0
1117.2

S56. 6
886.@
316.@
Z08.0
186.¢
184.09
zZe5. e

27 .9

1964

1.0
i18.2
£136.9
234¢.0
700,00
340.0
158.@
42.@
49.0
37.0
z25.8@
7.@
15.¢@
3.2

4.2

1976

74.9
4184 .@
99843.¢
3087 .0
2334 .@
1405.,0

778.0@
o9& .8
€7@.¢
367 .0
451 .0
203.0
188.@
219.9

1565

1.0
230.9
3328.0
3060.@
1757.0
512.¢
27z .0
Sz.a
9.0
3v.e
47 .0
€.0
12.0@
34.@

1871

1.0
371.0
1342.@
4305 .¢
1833.0
1e51.0
459.09
350.0
z296.9
5.0
&9.0
Z1.0
28.0
1@.0

1977

is8.0@
15z28.9
55a%.0
32e1.0
£381.0
tez3.Q
&14.0
570.¢
430.@
439.0
Jav.e
149.0
az.o
150.9
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11
12
13
14

AGE
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Scotland Saithe.
mortalities by year and by age.

1962 1963 1964 1965 1966 1967 1968

.20 .e0 .00 .00 .00 .00 .00

@3 .21 .00 @1 » 00 21 » OB
.13 40 20 .10 .12 1. Qv
.40 .13 21 .47 .22 .17 .16
.30 .18 .18 .25 .35 12 .19
.23 .19 .30 »Z20 .18 12 .05
» 35 15 21 42 .08 .13 .99
.24 .36 .12 .18 . 03 07 . @5
.12 .21 .19 .29 .07 .15 .03
.28 LB2 .23 .21 .7 .10 .1e
.02 .15 .15 .5e .10 <11 .05
19 Q2 =13 @5 .13 .13 LG8
.36 .06 @3 .14 .95 22 @8
.28 .28 .08 .28 .28 .28 .08

S AND <= {4 (HWEIGHTED BY STOCK IN NUMBRERS)

- .24 17 .18 24 20 12 .07

'f1972 1873 1874 {975 18976 1977

West of
Fishing
196¢ 1961
.20 .00
.04 .01
.24 .16
.43 .34
.56 .28
.33 .37
.21 .32
A7 .18
-1 .28
.03 .08
.06 .23 .
.01 .38
.06 .05
.28 .08
MEAN .F FOR AGES =
.34 .26
197¢ 1971
.00 .00
. @0 .01
.29 .07
1@ .13
W1 11
.28 .29
.03 .08
.03 .26
24 .05
.04 .07
.23 .07
.18 .24
.10 .44
.08 .11

.00 .00 .01 .00 . 0@ Q0

.17 .e5 .15 .87 .16  .e4
.31 .36 .31 .27 .44 .35
Az .40 10 .21 .14 .25
430 13 .22 .11 .23 .15
.07 .16 .05 .15 .18 .15
.36 A3 1e L1 .14 15
A7 .22 .17 .15 .15 .15
.23 .12 .2z  .e7 .16 .15
.83 .ex .30 .08 1o A5
.04 .05 .11 .15 .3@¢ .15
.23 .38 .08 .83 .25 .15
.02 26 .10 .11 .14 15
.15 .15 .15 .15 .15 .15

MEAN F FOR AGES »>= 5 AND <= 14 (WEIGHTED BY STOCK IN NUMBERS)

.07

Q3

.14 .14 .15 .12 .18 .15

AGES-NATURAL MORTALITIES

. b s 2 M > s o e . St ey e et (e o ot e mn i

=1 & 7 8 3 ie 11 iz
.20 .20 .20 .2¢ .20 .20 .20 .20

1969

. Q0
01
.06
.20
.15
.05

.96

.28
.04
03
.12
. @5
12
.88

@8

13
.20

14
.20




AGE

-
Uk ~NNA LN~

[T G,
PR SR

AGE

QLoD L& W -

AGE

QNN -

Table 21,

196e

13e76.7
€977.7
5576.7
2743 .6
3872.1
1297.8
766.2
714.3
1641 .6
1689.7
5&.3
158.8
18.¢6
14.3

1888

56178.5
28195.5
Z8429.8
27528 .1
4562.6
5627.5
2042 .5
456, 0
417.3
187.2
139.0
61.2
110.5
71.7

1972

49377 .2
43804.7
41673.2
17114 .2
18882.2
14582.5
10475.7
4749.4
5061 .3
4827 .2
&£5@.4
ied4d.4
472 .1
47 .4

1961

27431 .8
10705.4
5492.6
3355.@
1465.1
16€66.3
765.1
504.5
454.8
1261.0
127 .1
45.0Q
129.1
14.3

1967
52162.7

458984 .1
23024 .0

ZR724 .0

18131 .4
2642.5
3983.8
1556.4

347.2
318.2
142.4
1e3.0
43.8
&g.0Q

1973

73386.2
4@366.1
Je1v8.7
25142.8
12400.6
13617.0
11112.7
5598.6
3287 .9
4021.0
3843.8

511.7

&31.3

378.3
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West of Scotland Saithe.
Stock in numbers at beginning of year (thousands).

1262

19975.2
22458.4
AGBE. 4
3850.0
2255.2
s1e.a
937.8
456.6
345,5
305.3
954 .0
82.5
25.2
1e@.3

1568

§58825.3
42706 .3
37309.1
1639990.1
14368 .4
13121.3
19821 .0
2852.4
1187.3
zZ44 .6
235.3
1e4.@
74 .4
28.7

1974

49505.6
€057 .4
31318&.9
17262.1
13737.9
8381.9
9484.7
7895.@
3956.3
£382.5
3049.4
£9783.2

E87 .0

640.0

1963

55788.¢
16332.5%
17914 .28
6261 .6
211e.3
1361.1
591.0
543.3
z2g8z.9
Z5e.4
1a6.1
764 .8
55.3
i4.3

19e9

334535.8
45704..1
349Z20.7
28345.2
11857.2
10683.4
12166 .0
1439.3
2221 .7
945.8
180.9
18z2.7
78.8
57.3

1975

38833.3
38988.9
42320.8
18853.9
12756 .8
24934 .1
6921.8
7056 .2
551 .6
258e .2
1443.7
Ee37.0
Z252.4

213.3

1964

42723.3
45674.5
13247 .4
13325.8
4504 .6
1432 .4
919.9
418.1
311.0
194.8
200.5
130.7
611.7
43,0

1970
62671 .0

27374 .14
37115.0

26792.3

19030.0
8350.9
8287.5
7807.9
1682.8
1746.7

754.6
131.5
142.4
' 57.3

1876

52896.2
31776 .2
3e675.6
Z6376.3
124985.8
84021 .2
6357 .2
4805.7
4973.9
4235.5
1933.1
1@14.4
1665.5
1659.3

1265

34439.1
34978.@
372488.5
&49zz .8
8804 .9
3es7.7
8687.2
. B19.9
304 .4
219¢.5
126.2
141.6
10@.7
487 .

1571

53504 .3
51309.8
22383 .1
27810, 1
19829.9
13953 .0
6296.8
6567 .6
6215.6
£49.5
1378.6
599.7
89.7
105.7

1977

51573 .4
42995.3
22246.3
16138&8.3
18812.9
&13¢.4
6431 .6
4503.7
3397.5
3468 .6
3136.8
1177 .3
647 .2
1185.2




Table 22,
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West of Scotland Saithe.-
Data for estimation of numbers by age in the
French landings.
Ratio of number landed by France to
number landed by Scotland.
Age 1976 1977 Mean 1976, 1977
1 0.04 0.08 0.06
2 0.34 0.40 0.37
3 2.37 0437 137
4 1.50 2.75 2.12
5 571 3.20 4.46
6 6.18 5.18 5.68 (13.50)
7 728 8.67 7.98
8 11.47 955 10.51
9 5.51 6.05 5.78
10 24,36 10.02 17.44
11 37,11 T+45 22.28
12 30,20 - 84.00 57.10 (25.00)
13 8.12 14.67 11.40 (25.00
14 26,00 14.00 20.00 (25.00)
15 8.67 44.50 26.59 (25.000

Figures in brackets are interpolated values and were used

in the estimation of French landings.
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Table 23. West of Scotland Saithe.

Calculation of total international fishing

effort, 1971-1977.

Tons/100 horse power days Total Total Relative
Year Lorient trawlers landings effort effort
1971 0.26 19 863 7 396 0.76
1972 0.27 29 225 108 241 1.08
1973 0.29 35 812 123 490 1.23
1974 0.3%2 36 238 113 244 1.13
1975 0.30 30 949 103 163 1.03
1976 0.32 41 432 129 475 1.29
1977 0.30% 30 083 100 277 1.00

#* Data for January-September only.
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Table 24. North-East Arctic Saithe.
Data used for catch predictions.

Age Stock number Proportional fishing | Average weight
group 1978 (thousands) mortality (1978-80) (kg)
1 342 000% 0.02 0.25
2 277 220% 0.3 0.34
3 195 353 1.0 0.71
4 143 994 0.6 1.11
5 96 112 0.5 1.63
6 29 617 0.54 2.33
7 7 310 0.54 3.16
8 15 029 0.54 4.03
9 4758 0.54 4.87
10 5 077 0.54 5.63
11 3 023 0.54 6.44
12 1 465 0.54 7.11
13 778 0.54 7.82
14 676 0.54 8.92
15+ 1 109 0.54 95

* Recruitment based on the average
for year classes 1959-73.




Table 25,
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North Sea Saithe.
Data used for catch predictions.

Age Stock number Proportional fishing Average weight
group 1978 (thousands) mortality (1978—80) (kg)
2 328 515% 0.25 0.45
3 243 370 1.00 0.75
4 133 564 1.00 1.16
5 108 192 1.00 1.79
6 28 419 1,00 2.48
7 T 765 1.00 3.38
8 4 867 1.00 4.20
9 3 773 1.00 4.91
10 2 490 1.00 5.65
11 1 384 1.00 6.45
12 786 1,00 7.16
13 266 1.00 8.07
14 211 1.00 9.00

* Recruitment based on the average for
year classes 1971-75.
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Iceland Saithe.
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Data used for catch predictions.

Age Stock number Proportidnal fishing Average weight

group 1978 (thousands) mortality (1978-80) (kg)
3 29 000%* 0.01 1.12
4 23 507% 0.25 1.96
5 17 699 0.38 3405
6 15 368 0.50 4.34
7 7 291 0.88 5.38
8 2 259 1.00 655
9 1 967 1.00 T.64
10 2 815 1.00 8.63
11 1 764 1.00 9.52
12 987 1.00 10.29
1% 307 1.00 10.97
14 131 1.00 11.55

¥ Recruitment based on the average for
year classes 1969-73,
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Table 27. Faroe Saithe.
Data used for catch predictions.
Age Stock number Proportional Average weight
group 1978 (thousands) fishing mortality (1978-80) (kg)
2 29 000% 0.0 67
3 23 T34% 0.2 1.22
4 18 118 0.86 1.88
p) 8 335 1.0 2.62
6 4 721 1.0 5.40
7 2 762 1.0 4.18
8 1 635 1.0 4.95
9 1 320 1.0 5.69
10 982 1.0 6.38
11 780 1.0 7.02
12 512 1.0 7.62
13 171 1.0 8.15
14 210 1.0 8.64
15+ 148 1.0 10.00

¥ Recruitment based on the average

for year clas

ses 1964-73.
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Table 28, West of Scotland Saithe.
Data used for catch predictions.

Age Stock number Proportional fishing Average weight
group 1978 (thousands) mortality (1978-80) (kg)
1 53 000% . 0.010 0.48
2 43 101% 0.114 0.52
3 20 246% 1.000 0.85
4 16 204 0.714 1.15
5 18 754 0.43 1.66
6 8 105 0.43 2.42
7 6 412 0.43 3.24
8 4 490 0.43 4.23
9 3 387 0.43 5.06
10 3457 0.43 577
11. 3 127 0.43 6.36
12 1174 0.43 6.78
13 646 0.43 744
14 1 182 0.43 7.86
15 350 0.43 8.00

¥ Recruitment based on average
for year classes 1971-74.
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Estimates from Virtual Population Analysis of

Table 30.

population size (millions) at 1 year old of each

year class (estimates of year class size of the

most recent year classes are less reliable).
Year ‘ West of
class NE Arctic North Sea Iceland Faroe Scotland
1959 278 42 47 19 13
1960 413 61 125 31 27
1961 144 81 83 22 20
1962 439 196 140 32 56
1963 247 140 105 30 43
1964 325 187 100 35 34
1965 229 146 89 28 56
1966 447 411 134 55 52
1967 433 419 97 45 56
1968 475 453 79 50 33
1969 278 238 38 46 63
1970 375 236 34 35 54
1971 152 249 45 32 49
1972 292 326 56 28 73
1973 602 825 44 31 50
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Table 31. Spawning stock biomass ('OOO,tons) at the beginning
of each year. :

NE Arctic North Sea Iceland Faroe West of Scotland
Year Ages: 6+ 5+ * 5+ 5+
1960 333 49 117 56 25
1961 312 50 126 60 23
1962 360 48 141 67 22
196% 358 60 144 70 21
1964 351 66 146 I 25
1965 375 84 183 89 37
1966 407 93 240 90 36
1967 388 156 320 99 62
1968 436 199 398 112 84
1969 478 253 455 128 105
1970 570 276 445 126 134
1971 517 379 426 148 166
1972 471 466 380 157 189
1973 502 508 360 155 192
1974 474 458 311 133 189
1975 343 347 273 116 181
1976 301 245 231 100 179
1977 235 242 200 98 170
1978 246 362 199 85 157

* Proportional recruitment to the spawning stock at Iceland:

% mature

Age group

-~ oNuUh

5.1
34.4
79.9
98,1

100




Yield (kg) per 1 year old recruit
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APPENDIX

REVIEW OF FISH RESOURCES - DISTRIBUTION OF THE NORTH SEA SAITHE CATCHES
IN RELATION TO ZONES OF EXTENDED FISHERIES

JURISDICTION

The Working Group reviewed the available data relating to the distribution
of saithe catches between the Norwegian and the EEC zones of the North
Sea. These data are summarised for inclusion in the "Review of Saithe
Stocks within the NEAFC Convention Area". These data were originally
contributed during an EEC-Norway consultation meeting in Oslo on

8 November 1977. The quantities include landings from the statistical
Division IITa where appropriate.

Country Year EEC Zone Norwegian Total
zZone
Denmark:) 1976 43 400 25 400 68 800 (Includes

by-catch in
industrial
fisheries)

Norway) 1976 4 000 25 173 29 173 n n

Germany, 1974 9 164 11 416 20 580

Fed.Rep.2) 1975 9 199 9 410 18 609

B No complete data, but saithe now being
1976 fished by cutters which will shift balance
towards REEC zone

England & 1974 4 267 83 4 350

walesl) 1975 3 185 275 3 460

Scotlandl) 1974 9 543 1 413 10 956

o 1975 8 089 800 8 889

France3) 1976 24 852 7 700 32 552

Belgium3) 1976 110 10 120

Netheriands3) 1976 1 377 4 672 6 049

USSR4) 37 600 73 100 110 700

Based on: 1) Statistical rectangle data
2) Log book data
3) National returns to EEC

4) Fishing distribution charts published in
"Annales Biologiques" and information
given to Norway

For USSR it was noted that the "Annales Biologiques" charts of
distribution of fishing related to the years 1971 and 1973 and for

these years accounted for 73% and 81% of the total USSR landings from
the area. It is possible that the unaccounted proportion of USSR
fishing and also fishing by the German Democratic Republic-and Poland
were distributed similarly to the "Annales Biologiques" charts for USSR.




- 41 -

The above data relating to the division of saithe catches between
Norwegian and EEC zonesrelate to various years. To estimate an
overall percentage figure in each zone the proportions given above
have been applied to the 1976 landings with the following result:

Total IV + IITa Norwegian Zone Notes

Country tons
% tons

Belgium 127 8.3 11
Denmark 68 795 36.9 25 385 4
Faroe 425 1
France 32 552 23.7 7 700
German Dem.Rep. 2 088 66.0 1 378
Germany, Fed.Rep. 38 698 53.1 20 565 3
Netherlands 6 101 772 4 710
Norway 30 938 86.3 26 699 4
Poland 35 819 66.0 | 23 641
Spain - - -
Sweden 1 212 1
UK (England o
and Wales) ‘ 6 300 4.6 289
UK (Scotland) 13 034 11.2 1 488 5
USSR 83 669 66.0 55 250
TOTAL . 319 758 52,3 167 116
Notes

1. Excluded from overall total.
2, % in Norwegian zone assumed same as USSR.

2 % in Norwegian zone based on average 1974-T75.
% in 1976 is likely to be lower.

4. Includes by-catches in industrial fisheries.

5e % in Norwegian zone based on average 1974-T75.







