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Abstract

The 1989/90 stock status and TAC assessments for Patagonotothen
brevicauda guntheri from the South Georgia subarea (48.3) have
been made using biostatistical material for 1978/79 through
1988/89 collected by Soviet scientists. VPA tuning has been
accomplished using the regression equation between fishing mortality
and standardized fishing effort for each age-class. Stock has been
assessed at 123.1 thousand tonnes witha TAC of 28.3 thousand
tonnes for the initial period of 1989/90 fishing season.

Résumé

Le statut du stock et les évaluations du TAC de Patagonotothen
brevicauda guntheri provenant de la sous-zone de la Géorgie du Sud
(48.3), pour l'année 1989/90, ont été réalisés a partir de
matériaux biostatistiques rassemblés par les scientifiques
soviétiques de 1878/79 a 1988/89. L'ajustement de la VPA a été
effectué en utilisant I'équation de régression entre le taux de
mortalité par péche et l'effort de péche standardisé pour chaque
classe d'dge. Le stock a été évalué a 123 100 tonnes avec un TAC de
28 300 tonnes pour la premiére période de la saison de péche de
1989/90.

PezomMe

Ha OCHOBE 6110CTATHCTUUECKOI'O MarepuaJia 3a
1978/79-1988/89 rr. 6b1712 TpOBEieHa olleHKa TAC 1 COCTOSTHUS
3anaca Palagonotothen brevicauda guntheri B loapafioHe I0xHON
T'eopruu (48.3) Ha 1989/90 r, Belyia npoReAeHa HacTpomKa VPA
MNpU HCIOJIb3ORAHUU YypaBHEHUSI perpeccuM Kos3(puLUeHTa
IIPpOMbBICJ/IOBOH CMEpPTHOCTHU u CTaHZapTU30OBAHHOI'O
IIPOMBICJOBROI'O YCUJIUSA AJsI KaXJor'o T'OZOBOI'C KJACCA.
Pa3sMep 3amaca Ha MCXOZAHBIN NMepuoj ce3oHa 1989/90 r. 6bli
oueHeH B 123,1 ThICsiUuM TOHH ¢ TAC B 28,3 ThICSIUU TOHH,

Resumen

La evaluacién de la condicién de las poblaciones en 1989/90 y de la
capturas totales permisibles (TAC) de Patagonotothen brevicauda
guntheri de la subarea de Georgia del Sur (48.3) se ha hecho
utilizando material bioestadistico recopilado por los cientificos
soviéticos desde 1978/79 hasta 1988/89. EIl ajuste de VPA se ha
realizado usando la ecuacién de regresiéon entre la mortalidad
pesquera y el esfuerzo de pesca estandarizado para cada clase de edad.
Reservas han sido evaluadas en 123.1 mil toneladas, con un TAC de
28.3 mil toneladas para el periodo inicial de la temporada de pesca de
1989/90.
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1. BACKGROUND DATA
1.1 The Fishery

Over a period of eleven years the largest catches of Patagonian rockcod
(Patagonotothen brevicauda guntheri) occurred during the 1980/81 and 1981/82 seasons
(SC-CAMLR-VII, Annex 5). In the following years catches varied from 5 to 16 thousand
tonnes but on the whole remained steady within a range of 10.5 to 13.4 thousand tonnes. In
1988/89, since the introduction of catch limits, Soviet vessels landed 13 016 tonnes of
P.b. guntheri.

1.2 Age Composition of Catches

Data for the 1978/79 to 1987/88 seasons are taken from the document
WG-FSA-89/5 from the Working Group on Fish Stock Assessment. Age composition of the
1988/89 catch is calculated using an age/length key for the last quarter of 1988 and
comprehensive measurements taken in December 1988 and January 1989. Data on age
composition of catches are given in Table 1.

1.8  Catch-Per-Unit Fishing Effort and Fishing Effort

The largest catch-per-unit-effort occurred in 1978/79, the first fishing season
(Table 2), followed by a marginal decline in catches to a level which remained steady until
1984/85. The next three years witnessed a decline in catch-per-unit, although in
1988/89 this indicator rose to the average level of previous years.

Soviet BRMT (large refrigerator trawler) was used in assessments as a standard type
of fishing vessel. Catch-per-unit-effort data for the seasons 1978/79 to 1988/89 were
used. Values for standardized fishing effort are derived from the division of total
catch-per-season by the value of catch-per-unit-effort of a standard vessel. These values
are presented in Table 2.

1.4  Mean Fish Mass by Age-Group

There are no data on fish mass for the 1979/80 season. Weight values from
Bertalanffy's weight-growth equation were used in the calculations for this period. Due to
an absence of data for 1984/85, mean mass by age-groups has been taken from the previous
season’s data. A substantial increase in the fish mass of older age-groups was noted in
subsequent years. Weight of fish of age-group one for 1988/89 was corrected to the mean
value of previous years (5.3 grams).

The values of mean mass by age and fishing season are given in Table 3.

2. PARAMETERS
2.1 Natural Mortality Rate

Calculations of natural mortality rates by various methods produced the following
results (Shlibanov, in press):
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. Baranov method 0.83
. Beverton/Holt method 0.94
. Beverton/Holt integral method 0.84
. Chapman/Robson method 1.06
. Rikhter/Efanov method 0.63
. Alverson/Carney method 0.73

The majority of these methods, with the exception of Rikhter/Efanov, are based on
length-age composition data on the population of P.b. guntheri fished for the first time (i.e.
based on identical factual material). Thus M varies from 0.73 to 1.06. For this calculation
the value M = 0.9 is assumed.

2.2  Age at Sexual Maturity

According to Lisovenko and Pinskaya's data (1987), 50% of fish reach sexual
maturity at a length of 15.6 to 16.5 cm, while semi-mature specimens are first noticed at a
length of 11 to 13 cm at an age of two years. Our studies indicate that mass maturation of
P.b. guntheri occurs in the summer-autumn period when a length of 12 to 14 cm, which
corresponds to the age of 2.5 years, is reached.

3. STOCK ASSESSMENT USING VPA

The VPA calculations were tuned by applying the formula of regression between
fishing mortality rates and standardized fishing effort. At the final stage of the integration
process the coefficients of correlation between these values were:

Age-Group 1 2 3 4 5 6

Coefficient of
Correlation -0.13 0.44 0.71 0.82 0.76 0.81

Calculated fishing mortality rates, abundance and biomass coefficients are presented
in Tables 4,5 and 6 respectively.

Abundance estimation of age-group one for the last fishing season has been corrected
to the mean value over the previous years.

The stock size of P.b. guntheri for 1988/89 has been estimated at 117.5 thousand
fonnes.

4. YIELD-PER-RECRUIT

The calculation of yield-per-recruit using Thompson and Bell's method is given in
Table 7. The following values were used in calculations:

FMSY= 1.90; F0.1 =1.12
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5. TAC ASSESSMENT FOR 1989/90
Calculation of TAC was done with the following assumptions:
. mean fish mass is maintained at the 1989/90 level;

. rate of partial recruitment for 1978/79 to 1988/89 was calculated using
fishing mortality rates;

. abundance of age-group one is assumed to be at a level of the mean value over
previous years; and

° total fishing mortality rate for 1989/90 will be at a level of Fy 1.

Results of the TAC assessment are detailed in Table 8.

Within these parameters the stock size of P.b. guntheri at the beginning of the
1989/90 season is estimated at 123.1 thousand tonnes. TAC in 1989/90 is 28.3 thousand
tonnes.
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Table 1:  Age composition of catches of P.b. guntheriin Subarea 48.3.
Age-Group Fishing Seasons
1978/79 1979/80 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 1988/89

1 33.00 11.80 80.90 34.50 19.10 55.10 84.60 20.80 2.68 4.00 0.71
2 274.90 21.30 467.50 320.30 46.20 36.20 173.70 454.80 57.88 79.90 109.76
3 160.50 91.70 306.70 382.00 43.00 58.90 102.60 77.40 177.31 238.80 102.15
4 97.90 84.70 336.10 232.10 47.30 125.00 83.20 70.10 70.59 95.00 147.55
5 9.90 8.20 60.00 59.70 10.40 36.00 18.90 29.40 15.72 21.10 3.62
6 6.30 0.90 6.10 4.70 1.30 3.20 2.50 5.60 10.837 13.90 0.28

Table 2;:  Total catch, catch-per-unit fishing effort of a BRMT type vessel and standardized fishing effort by fishing seasons.

Fishing Season

Total Catch
(thousand tonnes)

Yield-Per-Recruit

Fishing Effort

1978/79
1979/80
1980/81
1981/82
1982/83
1983/84
1984/85
1985/86
1986/87
1987/88
1988/89

16.

8.
40.
35.

5.
12.
12.

ONOONWRON

50.
46.
44.
43.
39.
44.
42,
26.
23.
19.

ArRANP,ONRAN—=N

w
~
=N

322.8
186.4
912.1
814.3
143.5
285.3
297.3
617.8
556.7
902.9
348.0




§ Table 3:  Fish mass (g) of P.b. guntheri by age-groups for 1978 to 1989.

Age-Group Fishing Seasons
1978/79 1979/80 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 1988/89

5.30 5.30 5.30 5.50 6.00 5.70 5.70 4.50 5.30 5.30 10.00"
13.50 13.50 14.00 11.50 14.50 13.30 13.30 14.50 20.70 23.30 14.70
25.20 25.20 27.30 21.60 28.50 25.80 25.80 22.50 31.60 37.90 32.80
39.00 39.00 37.00 42.50 39.00 39.60 39.60 36.30 60.30 59.50 52.00
51.70 51.70 46.30 58.50 51.50 52.10 52.10 49.50 95.10 90.00 87.30
72.70 72.70 66.30 90.00 69.50 77.30 77.30 57.00 137.20 130.00 120.00

DN WN -

" Determined from one specimen.

Table 4:  Fishing mortality rates for P.b. guntheri in Subarea 48.3.

Age-Group | Fishing Seasons
1978/79 1979/80 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 1988/89

0.0057 0.0020 0.0165 0.0074 0.0055 0.0212 0.0231 0.0034 0.0007 0.0013 0.0093
0.0867 0.0090 0.2107 0.1749 0.0248 0.0259 0.1792 0.3579 0.0234 0.0560 0.0886
0.2330 0.0773 0.3757 0.6122 0.0657 0.0817 0.1988 0.2409 0.5239 0.2689 0.1977
0.8894 0.4099 1.1184 1.5359 0.3050 0.6282 0.3428 0.4510 0.8771 1.7980 0.6113
0.8723 0.3660 1.6682 1.9344 0.5602 1.0091 0.4012 0.4354 0.3797 2.6476 0.7069
0.8820 0.3888 1.3999 1.7440 0.4306 0.8170 0.3730 0.4441 0.6290 2.2266 0.6597
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Table 5:  Abundance (millions of specimens) of P.b. guntheri in Subarea 48.3.

Age-Group Fishing Seasons
1978/79 1979/80 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 1988/89

1 8869.62 9057.55 7472.55 7070.36 5308.27 3981.80 5620.87 9359.16 5450.93 4814.57 116.68
2 4986.05 3585.78 3675.25 2988.29 2853.33 2146.41 1584.96  2233.20 3792.33 2214.53 1954.99
3 1151.11 1858.75 1444.74 1210.42 1019.93 1131.64 850.39 538.70 634.78 1506.22 851.30
4 236.47 370.72 699.49 403.41 266.81 388.31 423.99 283.40 172.13 152.84 468.02
5 24.23 39.50 100.04 92.94 35.31 79.96 84.23 122.35 73.40 29.11 10.29
6 15.30 4.12 11.14 7.67 5.486 8.20 11.85 22.93 32.18 20.41 0.84

Total 15282.80 14916.40 13403.20 11773.10 9489.20 7736.30 8576.30 12559.70 10155.70 8737.70 3402.10

Table 6: Biomass (thousands of tonnes) of P.b. guntheri in Subarea 48.3.

Age-Group Fishing Seasons

1978/79 1979/80 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 1988/89
1 47.0 48.0 39.6 38.9 31.8 22.7 32.0 42 .1 28.9 25.5 35.5
2 67.3 48.4 51.4 34.4 41.4 28.5 21.1 32.4 77.2 51.6 28.7
3 29.0 46.8 39.4 26.1 29.1 29.2 21.9 12.1 20.0 57.1 27.9
4 9.2 14.4 25.9 17.1 10.4 15.4 16.8 10.3 10.4 9.1 24.3
5 1.2 2.0 4.6 5.4 1.8 4.2 4.4 6.1 7.0 2.6 0.9
6 1.1 0.3 0.7 0.7 0.4 0.6 0.9 1.3 4.4 2.6 0.1
Total 154.9 160.1 161.7 122.7 114.9 100.6 97.1 104.3 147.9 148.6 117.5

LOT
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Table 7:

Yield-per-recruit values (Thompson/Bell method).

F Y/R F Y/R
0.20 0.0013 1.15 0.0035
0.40 0.0022 1.20 0.0035
0.50 0.0025 1.30 0.0036
0.60 0.0027 1.40 0.0037
0.70 0.0029 1.50 0.0037
0.80 0.0031 1.60 0.0038
1.00 0.0033 1.70 0.0038
1.05 0.0034 1.80 0.0039
1.10 0.0034 1.90 0.0039

Table 8:  Forecast of stock status and TAC calculated using predetermined rates of fishing intensity for P.b. guntheri in Subarea 48.3.
Fishing intensity in the forecast period is equal to the optimal intensity according to Gulland's method of Fy4 calculation:
Fopr=1.120.

1989 1990

Age-  Natural Rate of Average

Group Mortality Partial Fish F C N B F Cc N B
Rate Recruitment Mass (kg) (millions)  (millions) (thousands) (thousands) (millions) (thousands)

1 0.900 0.0132 0.005 |0.0093 0.71 6700.42 35.51 0.0148 0.34 6700.42 35.51
2 0.900 0.1827 0.015 |0.0884 109.76 1954.72 28.73 |0.2046 4.91 2698.97 39.67
3 0.900 1.0000 0.033 |0.1977 102.15 851.15 27.92 [1.1200 11.48 727.49 23.86
4 0.900 1.0000 0.052 |0.6113 147.55 468.05 24.34 }1.1200 7.10 283.97 14.77
5 0.900 1.0000 0.087 0.7069 3.62 10.29 0.90 1.1200 4.34 103.26 9.01
6 0.900 1.0000 0.120 ]0.6597 0.28 0.84 0.10 |1.1200 0.12 2.06 0.25

Total: 364.10 9985.40 117.50 |Total: 28.30 10516.20 123.1




Tableau 1:

Tableau 2:

Tableau 3:
Tableau 4:

Tableau 5:

Tableau 6:
Tableau 7:

Tableau 8:

Tabauna 1;

Tabauna 2:

TabJuauna 3:

TabJuiia 4:

TabJuuiia 3;

TabJuila 6:

Tabuuna 7:

Taéuuua 8:

Liste des tableaux
Composition en ages des captures de P.b. guntheri dans la sous-zone 48.3.

Capture totale, capture par unité d'effort de péche d'un navire de type BRMT
et effort de péche standardisé par saison de péche.

Masse de poissons (g) pour P.b. guntheri, par classe d'dge, de 1978 & 1989.
Taux de mortalité par péche de P.b. guntheri dans la sous-zone 48.3.

Abondance (en millions de spécimens) de P.b. guntheri dans la
sous-zone 48.3.

Biomasse (en milliers de tonnes) de P.b. guntheri dans la sous-zone 48.3.
Valeurs du rendement par recrue (méthode Thompson/Beli).
Prévision du statut du stock et du TAC de P.b. guntheri dans la
sous-zone 48.3, calculée en utilisant des taux prédéterminés d'intensité de
péche. Pour la période de prévision, l'intensité de péche est égale a
l'intensité optimale selon la méthode de Gulland du calcul de Fj 1:
Fopr=1,120.

CHHUCOK TaBJIUIL
BospacTHOoI1 cocTaB yJaoBoB P.b. guntheri B loapaiioHe 48.3.
O6m 1N BBIJIOR, YJIOB Ha € AUHHULY NPOMBICJOBOIO yCHUJIH NO JaHHbIM
cyaHa tuna BPMT M craHAapTHU3OBaHHOE ITPOMBICJOBOE YCUJUE TIO
ITPOMBICJIOBbBIM CE30HAM,

Bec ocob6eti P.b. guntheri (r) mo BO3pacTHBIM rpyInnaM 3a 1978-1989 r.

KoagduureHTsl NPOMBICJAOBOI  CMEPTHOCTU P.b. guntheri B
Iloapatione 48.3.

Yuic/1eHHOCTDb (MUJJTHOHBI 3K3EMIIISIPOB) P.b. guntherm B
MoapaioHe48.3.

Buomacca (Tbicsiuu TOHH) P.b. guntheri B IloaparioHe 48.3.

OlleHOUHble ReJHUUHBl YJOBRaZ Ha e€JAWHMUIY [ONOJHEHUs (METOA
TomMncoHa-beJsJa).

IporHo3 TAC u cocTOsIHUS 3a11aca, paCCUHMTaHHbIE C UCNOJIb30OBaAHHEM
3adaHHBIX KO3 (PULIHMEHTOR MHTEHCUBHOCTU NpoMbicaa P.b. guntheri s
Hoapafione 48.3, B cooTBEeTCTBUH ¢ MeTOAOM [MaJsiaHAa BbIUWCJIEHUS
Fo.1 UHTEHCUBHOCTh IPOMBICJ/IA B NPOrHO3UpYEMBIH INEPHOJ paBHa
ONTUMAaJIbHOM HHTEeHCUBHOCTU: Fopr=1,120.
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Tabla 1:

Tabla 2:

Tabla 3:

Tabla 4:
Tabla 5:
Tabla 6:
Tabla 7:

Tabla 8:
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Lista de las tablas
Composicién de edades de las capturas de P.b. guntherien la Subéarea 48.

Pesca total, esfuerzo de pesca de captura por unidad de un navio de tipo BRMT
y esfuerzo de pesca estandarizado por temporadas de pesca.

Masa de peces (g) de P.b. guntheri por grupos de edades desde 1978 hasta
1989.

Indices de mortalidad de peces para P.b. guntheri en la Subarea 48.3.
Abundancia (millones de especimenes) de P.b. guntheri en la Subarea 48.3.
Biomasa (miles de toneladas) de P.b. guntheri en la Subéarea 48.3.

Valores de rendimiento-por-recluta (método Thompson/Bell).

Prondstico de la condicién de las poblaciones y del TAC calculado utilizando
indices predeterminados de intensidad de pesca para P.b guntheri en la
Subérea 48.3. Intensidad de pesca durante el periodo del pronédstico es igual a

la intensidad éptima de acuerdo al método de Gulland del célculo de Fy ¢:
Fopr=1.120.




