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INTRODUCTION

Quota reports, to the end of October, 1997, show that only 20 t of shrimp were taken by
Canadian vessels in Div. OA from an allocation of 8500 t. The total shrimp catch for 1996 was
approximately 2600 t, 31% of the quota. Four vessels have participated in the fishery to date in
1997, compared to 10 in 1996. The number of northern shrimp licences for this area has
remained at 17 since 1991. '

Daily vessel hails provided preliminary information on fleet activity and performance in
1997 and data from previous years have been updated as much as possible in the present
analysis. Catch, effort, catch per unit effort (CPUE) and size composition of shrimp from the
commercial catches are compared over time. Sampling data were obtained at sea by fishery
observers assigned to each vessel in the fleet.

MATERIALS AND METHODS

Catch (kilograms) and effort (hours fished) were compiled from vessel logs for the period
1979 to 1995, from vessel logs and daily hails for 1996 and from hails only up to late October,
1997. The data were summarized by year, month and vessel (n = 616). Annual, unstandardized
CPUE's {kg/hr) were calculated by dividing the catch reported in vessel logs/hails from 1979 to
1997 by the corresponding effort. Standardized CPUE's for 1996 and 1997 were calculated using
the muitiplicative model for Div. OA derived by Hvingel et al. (1996). Annual estimates from 1981
to 1997 are presented here and incorporated in the single time series index which is assumed to
reflect the development of the stock since 1976 (see Hvingel et al. this meeting).

Size compositions from the catches sampled by observers during the 1981 - 1996 period
were used to calculate the total numbers caught in each year. No samples were available from
the limited 1997 fishery. Catches at length and age were estimated as described by Parsons and
Veitch (1991, 1996). For each age, mean lengths, proportions, numbers caught and numbers
caught per hour (standardized and unstandardized) were tabulated by year.
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Location ¢f fishing

Since 1281, the Canadian fishery has been restricted to Div. 0A in an area extending
from about 67° 20" to 83°45' N and 58° tc 58° 30" W, between the international boundary to the
east and approximately the 500 m depth contour to the west. From 1881 to 1987, most activily
occurred from about 67° 30" to 68° 10'N and 58° to 58° W but. beginning in 1888, substantiaily
more effort was expended north of 88° N and west of 58° W. By 1989, virtually all the available
grounds were fished and extensive coverage of the area also was achieved in 1880 and 18¢1.
However, since 1892, effort has concentrated in the wesiern and southern regicns where cateh
rates were highest (Parscns and Veitch, 1898). Fishing locations in 1996 and 1887 are shown in
Figure 1.

Catch, effort and CPUE

The fishery usuaily begins in late June - early July and coniinues into late November.
However, most of the catch and effort occurs in the August to October pericd (Tables 1 and 2).
Seasonality in fishery perfermance is evident in the monthly CPUE data (Table 3). in most years,
catch rates (unstandardized) were relatively high during the June - July period, declined during
August - September and either stabilized or increased in October and November.

Total catches fiuctuated between 1700 and 5400 tons during 1979 to 1983, increased
from about 2100 tons in 1884 to 7500 tons in 1952 and declined, thereafter, to about 2500 tons
in 1995 and 1986 and only 20 tons, to date, in 1997. Unstandardized effort (hours fished)
showed approximately the same trend, over time, as catch. It is anticipated that the final caich
and effort estimates for 1297 will be the lowest recorded for the area.
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Annual unstandardized catch rates were fairly stable up to 1985, increased to a
substantially higher ievel from 1986 to 1988 and subsequently declined to 1991. Some
improvement occurred in 1992 and 1993 but catch rates from 1994 to 1996 returned to the level
observed in the early 1980's. Standardized CPUE's (see Hvingel et al., this meeting) showed a
decline from 1982 to 1985 and a large increase between 1986 and 1987 The trend from 1987,
onward, is similar to the unstandardlzed series.
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Historical TAC, catch, effort and CPUE for the Canadian fishery are given in Table 4.

Length distribution

_ Length frequencies from catches sampled in 1996 (Fig. 2) showed four prominent size
groups at modal lengths of 14, 18, 21.5 (males) and 25 mm CL (females). Primiparous females
were unimodal at 25 mm and muitiparous at 25.5 mm. Ovigerous females, taken later in the
season, formed a single mode at 24.5 mm. Males comprised 72% of the catch in numbers and
femalés 28%. Based on samples taken during the period prior to spawning, females were split
evenly between primiparous and multiparous groups.

Compared to previous years (Parsons and Veitch, 1996), the distribution in 1996 was

unique due to the substantial component of males at 14 mm in addition to the prominent modes
at 18, 21.5 and 25 mm.

Age composition

Results of the catch-at-age analysis for the 1981 - 1996 period are presented in Tables 5
through 9 and Fig. 3. Estimated mean lengths at age (Table 5) agreed well with those from the
previous ageing study by Savard et al. (1994) and showed consistency from year to year.



The estimated proportions at age of the numbers of shrimp caught from 1981 to 1996
(Table 6) showed that the relative contribution of ages 7+ (females) to the catches declined from
over 80% in 1981 to 47% in 1984, increased to 65% in 1985 and, from 1986 to 1993, varied
between 43 and 58%. About 40% was estimated in this plus group both in 1994 and 1995 and
only 28% in 1996. Three-year-old male shrimp did not contribute substantially to the catch up to
1987 but formed an identifiable mode at 14.6 mm in the 1988 length distribution (the 1985 year
class). Age 3 males with modes at roughly 14 mm also were evident each year from 1993 to
1996. About 9% of shnmp caught in 1996 were estimated to be age 3, the highest in the time
series.

The proportions in Table 6 were applied to the total estimated catch numbers to derive a
catch-at-age matrix (Table 7) which was subsequently divided by both the unstandardized and
standardized fishing effort to produce age-specific indices of abundance (Tables 8 and @ and Fig.
3). Female ages are combined as 7+ in this analysis.

- Age 3 males occurred only in low numbers in the years indicated above and no
interpretation of the catch rates was made. Catch rates for males at age 4 showed substantial
variation within an overall increasing trend. CPUE's for males aged 5 and 6 increased slightly to
about 1987 but varied without trend, thereafter. There were indications that relatively strong year
classes were produced in 1981, 1885 and 1990. Ages 7+, representing the female component of
the stock, are targeted by the fishery and the numbers caught per hour for these animals showed
a decreasing trend since 1987, similar to the catch rate series from the vessel log data.

DISCUSSION
Observations from the Canadian fishery for northern shrimp in Div. OA include:

- Catch rate indices (unstandardized and standardized) have declined since 1987 and, for
the 1994 - 1996 period, are at a lower level than observed from 1889 to 1993. The 1997
CPUE is not reliable because of the low effort level.

- Further analyses show_ed that the decline in CPUE since 1987 was associated with a
gradual reduction in the catch rates of female shrimp while those for males varied without
trend over the same period. '

- The199'6'ﬁshery data from Div. OA suggested that the 1993 year class was strong.
Further speculation on the strength of this year class based on 1997 data is not yet
possible.

- The lack of a sustained fishery in Div. OA in 1897 is due, in part, to indications of low
catch rates and small shrimp in the area but also to increased quotas in southern areas,
some of which were allocated to the offshore fleet.
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Table 4. Data from the Canadian fishery for shrimp in SA 0+1, 1979 - 1997...

UNSTANDARDIZED STANDARDIZED
YEAR TAC CATCH' CPUE INDEX EFFORT 2 CPUE 3 INDEX ¢ EFFORT 2
M M (KG/H) (HR) (KG/H) (HR)

1979 2000 1732 236 7339

1980 2500 2726 358 7615

1981 5000 5284 299 1.00 17672 299 1.00 17672
1082 5000 2064 335 . 112 616] 353 1.18 5850
1983 5000 5413 284 - 095 19060 275 0.92 19678
1984 5000 2142 280 0.94 7650 257 0.86 8330
1985 6120 3069 309 1.03 9932 221 0.74 13871
1986 6120 2995 445 1.49 6730 227 0.76 13180
1987 6120 6095 491 1.64 12413 347 1.16 17573
1988 6120 5881 468 1.57 12566 308 1.03 19096
1989 7520 7235 391 1.31 18504 227 0.76 31839
1990 7520 6177 405 1.35 15252 257 0.86 24022
1991 8500 6788 330 1.10 20570 221 0.74 30679
1992 8500 7493 425 1.42 17631 254 0.85 29483
1993 8500 5491 404 1.35 13592 239 0.80 22956
1994 8500 4766 292 0.98 16322 188 0.63 25301

1995 8500 2361 329 1.10 7176 203 0.68 11612

1996 8500 2623 305 - 1,02 8600 185 0.62 14149
1997 8500 20 139 0.46 144 105 - 0.35 191

1 Catches (fons) from 1979 - 1989 as reported in MacDonald and Collins (1990).
Catches from 1990 jo 1996, inclusive, are not official statistics and 1997 are incomplete (fo Oct. 31).
Division 0A only from 1981 onward.

2 Effort calculated from total catch/CPUE. CPUE caiculated from vessel logs.

3 Scaled to 299 kg/hr in 1981 from unstandardized series.

4 CPUE index from Hvingel et al.(1996) rescaled to 1.00 in 1981.
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Year/Age 81 B2 83 84 85 85 87 88 89 90 g1 92 93 94 95 96
3 a 0 9] 0 0 0 0 14842 0 Q 0 0 19832 9968  53b4 36112

4 10185 5727 5227 29447 7042 12095 29070 68271 54333 37565 27551 29309 79328 71107 15394 34569

5 (25193 31393 65626 67170 47888 87594 107865 117991 153631 280921 83542 177805 205186 108986 121479 55129

[ 67540 31605 137640 4BA78 67607 87227 219554 144742 187355 149443 364162 296017 130434 213321 64214 168762

7+ 433111 143390 372267 126453 229681 179586 408509 376235 543457 34870) 411488 473822 327993 261169 138212 109069
TOTAL 534029 212115 580760 271943 352118 364502 764995 74208) 934776 816630 888743 974053 762774 6645561 334654 393640

el Lot b

Number of shrimp caught pet hour (unstandardiz

Table: od) at age In Div. 0A, 1981
Year/Age 81 82 83 84 85 86 87 88 a9 S0 91 92 ?3 94 95 &
3 0 Q 0 Q 0 4 0 1181 Q 0 0 0 1459 611 746 4199
4 576 930 274 3876 709 1797 2342 5433 2934 2463 1339 1662 6836 4357 2145 4020
5 1426 5005 3443 8780 4822 13015 8690 9390  B303 18419 4061 10085 15096 6677 16929 6410
& 3822 5130 7221 4363 6807 12961 17687 13110 10125 9798 17801 16790 95696 13070 7555 18461
7+ 24508 23274 19531 16530 23115 24684 32910 29941 29262 22863 20004 26874 24131 16001 19260 12682
TOTAL 30332 34429 30470 36648 35453 54458 461629 69055 50626 53542 43206 55431 56119 40715 40635 45772
Effort (hrs) 17672 6161 19060 7650 9932 4730 12413 12566 18504 15252 20570 17631 135892 16322 7176  B&OO

per hour (standardized) ot age in DIvi0A, 1981

Year/Age a1 82 83 84 85 85 a7 &8 &9 20 21 92 93 94 95 96
3 ) 0 0 o Q 0 0 777 0 0 0 0 864 394 461 2652

4 576 G79 266 3558 508 918 1664 3676 1706 1564 898 994 3456 2810 1326 2443

5 1426 5366 3335 8064 3452 6646 6138 6179 4825 11694 2723 6031 8938 4308 10462 3896

& 3822 5403 6995 5844 A874 6618 12494  B627 5684 6221 11935  1004D 5482  B43] 4669 11221

7+ 24508 24511 18918 15180 1655) 13626 23246 19702 17004 14516 13413 16071 14288 10322 11903 7709
TOTAL 30332 36259 29513 32646 25385 27807 43533 3B861 29422 33995 28569 33136 33228 26266 28820 27821
Eftort (hrs) 17672  5BSO 19678 8330 1387t 13180 17573 19096 31839 24022 30679 29483 22956 25301 11612 14149
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Figure 2. Commercial length frequencies from Div. 0A, 1396



Figure 3a. Number caught par hour {unstandardized) at age - Div. 0A, 1981 - 1996
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Figure 3b. Number caught per hour (standardized) at age - Div. 0A, 1981 - 1896
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