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Introduction

in 1995 DFO Science Branch, Newfoundland Region acquired a new research vessel the FRV Teleost.
With the new vessel a new ground trawl, Campelen 1800 shrimp trawl rigged with rockhopper footgear

was introduced. Tt was also decided to use the same trawl on the other large survey vessel Wilfred

Templeman, : : :

To maintain continuity in the survey time series, a comparative fishing experiment was conducted between
the FRV Gadus Atlantica using the Engels 145 otter trawl with bobbin footgear and the FRV Teleost. A
total of 285 successful paired tows were conducted in the winter of 1995, Details of the fishing trials are
oullined in Warren (1996). A similar fishing experiment was conducted between the FRV Wilfred
Templeman using the Campelen 180 and her sister ship the Alfred Needler using the Engels 145 as it was
configured in surveys from 1983 to 1994, A total of 154 successful paired tows were conducted in-the
winter of 1996 in which one or the other vessel caught cod:  An analysis between the two vessel/gear
configurations for each experiment gave conversion factors for five groundfish species (Warren 1996,

1997). This paper illustrates the effect of the conversion from Engels to Campelen for Atlantic cod (Gadus
morhua) and produces a survey index in Campelen equivalents in NAFO Divisions 2J3KL from 1983 to
1994 and Divisions 3INO from 1984 to 1995. This paper has the correcled swept area used in the.
abundance estimates from the surveys in Divisions 2J and 3K. (Stansbury 1996).

Mecthods

Standardized (for tow distance) length frequencics for cod from 1943 {0 spring 1995 in NAFO Divs,
2J3KLNO were converted to Campelen equivalents. Conversion factors as calculated by Warren (1996,
1997) were applied as follows. ' :

The new numbers at length y;
. . Y= B *n;
where
B e Xh m

n; = number' at length in the set

= length class midpoint
and a= 10, 857058 b= -2. 6541 15 ¢=0.00307 for Gadus to Teleost for all x; and
a= 17.508391 b=-5.172109 ¢ = (.059024 for Needler to Templeman when 2(0<=x;<=8§7
and 3 =24.39 for x;< 20 and f} = .6345 for x; > 87



- o

The new converted length frequencies are summed to give converted number of cod on a set by set hases.
Amnual and divisional length-weigh! regression parameters are apphied to the converted length frequencies
to give converted weights for each set. Tow distance wing spread and duration are set to 0.8 Nm. 55.25 fi
and {5 minutes respectively for the Campelen trawl. It should be noted that in Stansbury (1996) parameters
for STRATI and STRAT2 (Smith and Somerton 1981) where not changed to the Campelen values. This
has now been correeted and used in the runs on the new converted set details and length frequencey o
calculate biomass and abundance e¢stimates for 2, IKLNO., A multiplicative model is used to fill in
nmissing strata.

Result

Mean number per tow (table 1-4) by age index as calculated from Stratl show a skewness toward younger
fish (Fig. | & 2). The abundance index at age 2 shows the greatest difference between the two gears with
the Campelen/Engels ratio greater than 6 for some years in 2J3KL and as much as 16 in 1992 3NO (Fig. 3
& 4). The Campelen displays a greater variability over the time series. At age 6 the two indices show the
same trends and the Campelen/Engels ratio is approximately 1.4 for 2J13KL and 1.25 for 3NO. At older
ages (age 9) the Campelen/Engels ratio is less than | for both stocks indicating larger and older fish will not
be sampled by the Campelen as well as they were in the past, The 1+ abundance index from the Campelen
equivalents shows much greater variability in the eighties than the Engels (Fig. 5). The decline in survey
abundance from 1989 to the present is well demonstrated by either survey trawl for the 273kl stock.

Discussion

A length based conversion between the Campelen and the Engels for five of the major groundfish species
have been derived in an attempt to keep continuity between past and fisture groundfish bottom trawl
surveys by Canada in the Northwest Atlantic.

From the conversion equations in Warren (1996} (Gadus/Teleost) the conversion factor for 16 cm cod is 35
and for 93 cm cod the conversion is 0.41, unity occurring at 64 cm.  The conversion factor for the
Needler/Templieman for a 16-cm cod is 24.39 and for a 93-cm cod is 0.63; unity is at 55 ¢m. Surveys that

are dominated with small fish will show greater Campelen equivalent numbers. Such is the case in the
1988 3K and 1991 3NO surveys.

As age increases the discrepancy between the two gears decrease. Al age 8 the {wo indices overlap and by
age 9 the Campelen index is less than the Engels. While the new abundance index shows a greater
variability al younger ages our perception of year class strength is not changed. The conversions are very
sensitive to numbers at small sizes and there is no conversion for zero catches.
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Table 1. Mean number per tow of cod from autumn RV surveys in NAFO Divisions 2J3KL as caleulated using the conversion from
Warren 1896 and the catches from the Campelen 4800 in 1995 and §6.

Campelen‘
2J3KL 1978 1579 1980 1981 1982 1983 1984 1985 1986 1987 1988 1983 15950 1991 1992 18933 1994 19386
1 2649 7.85 058 323 444 1842 1375 844 073 025 009 011 1.58
-4 5868 5262 981 1481 12.42 19.41 6633 1698 10.22 248 305 051 097
a 4165 5305 2973 2048 802 1448 33.08 4874 148¢ 589 203 071 074
4 2408 3167 3281 5520 525 751 2196 2959 4155 454 172 031 030
[ 1593 1982 1618 6223 2283 BAE7 1216 1354 18.47 452 051 012 012
6 467 1083 1025 30.82 17.22 1521 974 693 458 175 031 003 0.06
T 267 237 476 13.08 505 1351 1034 429 129 039 0.08 6.02 0.01
8 548 135 086 577 297 282 544 412 054 004 001 0.01 0.00
9 277 183 071 131 141 158 144 160 035 002 0.00 0.00 0.00
10 120 112 0681 051 631 077 073 050 015 001 0.00 000 000
11 027 041 033 057 013 013 033 049 004 0.00 00O 000 0.00
12 007 016 012 036 015 008 010 010 0.02 0.01 0.00 000 000
13 002 004 003 009 008 007 004 003 000 0.00 0.00 000 0.00
1 plus 183.96 183.32 106.77 208.47 84.28 102.36 175.44 13505 9275 19.89 7.77 1.81 3.79
11983 ta 1994 are Campelen equvilants -
Table 2. Mean number per tow of cod from autumn RY surveys in NAFO Divisions 2J3KL using the original data from the Engels 145.
2J3KL 1578 1979 1880 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1952 1993 1994
1 0.02 0.4 0.27 018 p51 104 036 002 014 0271 059 068 040 003 001 0.00 0.1
2 040 0.32 3.00 1.59 243 60% 657 110 185 156 214 825 191 134 028 037 0.05
3 539 1.94 2.48 511 588 1231 1079 7.27 477 204 383 B98 1093 335 1.78 060 016
4 1151 11.78 3.83 274 593 1065 1523 1235 2070 4.03 320 830 1285 13.97 230 083 013
5 139851679 13.23 3.26 3583 1088 11.34 1001 31291323 529 620 861 900 272 034 0.08
[ 551 1053 133 9.67 279 388 959 728 21.20 1161 1057 652 564 331 142 022 002
7 1.62 227 489 8.78 582 244 230 424 1014 438 1013 823 390 110 035 004 0.02
B 0.63 0.82 1.19 3.66 531 535 137 (082 526 267 258 484 398 050 004 001 001
a 0.47 0. 0.37 074 25 294 208 078 137 138 155 162 168 035 002 000 000
10 0.33 0.26° 0.23 0.23 057 142 130 067 058 034 079 098 055 016 0.01 Q.00 Q.00
11 Q.12 013 0.1 .10 016 035 054 04 068 017 €15 043 023 004 000 000 000
12 0.09 0.08 0.18 041 009 014 028 015 042 049 011 016 Q12 002 001 0.00 .00
13 006 0.04 0.05 0.10 007 013012 006 018 013 003 010 004 001 _000 D00 000
1plus 4011 4580 43.21 3623 3603 57.63 6087 4525 98.68 41.96 4111 5529 350.93 33.18 896 241 048

1996
0.38
.37
0.85
0.41
0.15
0.04
0.03
0.00
0.00
0.00
0.00
0.00

3.24

Table 3. Mean number per tow of cod fromspring RV surveys in NAFO Divisions 3NO as calculated using the conversion from

Warren 1997 .
INO 1984 1985 1986 1987 1988 1989 1990 1991 1552 1983 1904 1995
% 016 037 038 500 018 038 050 057 000 000 000 000
2 5339 988 1277 5415 2645 477 725 14762 D07 147 D22 076
3 4157 29827 363 1413 1291 1039 677 1544 966 5827 081 020
4 21,35 16.14 1787 1967 1.02 240 380 1589 024 5363 1.63 004
5 747 276 1153 5035 047 034 146 047 011 125 105 015
(3 504 080 211 2641 110 031 025 016 009 063 007 010
7 151 103 082 738 113 061 041 007 003 046 042 001
8 072 066 088 171 066 052 052 006 003 022 007 002
9 136 084 042 163 0687 036 061 014 008 005 007 005
10 t15 118 061 054 075 040 046 012 011 008 002 001
11 061 08 102 070 035 051 034 ©011 013 017 004 001
12 025 048 051 060 044 033 034 003 014 012 0085 002
13 010 023 031 068 069 027 016 012 012 007 007 005
14+ 0.255 0380 0404 0582 1070 0894 1275 0530 0354 D240 D093 0.057
1+ 13464 6499 5296 18354 4788 2247 2453 167.06 21.17 11640 442 145

Table 4. Mean number per tow of

cod from spring RV surveys in NAFO Divisions3NO using the original data from the Engels 145.

3NO 1984 1985 1986 1987 1988 1989 1990 1981 1992 1993 1994 1995
1 001 001 002 021 001 002 004 002 000 000 000 000
2 329 041 068 273 168 025 ‘047 630 065 014 001 005
3 621 450 069 280 223 180 096 1.24 442 1386 015 005
4 992 609 754 918 046 110 134 060 047 1832 063 00t
5 530 243 632 3430 041 028 110 041 01¢ 108 084 010
L3 561 0489 15 2091 107 030 024" 018 013 082 0.t4 0.09
7 187 09 067 820 118 068 047 013 005 058 016 001
8 100 074 064 175 078 062 061 017 003 0238 009 002
9 181 089 049 191 082 044 073 D34 011 Q007 010 0.06
10 157 135 072 068 087 048 051 022 013 010 002 0.01
1 086 099 117 076 Q44 064 042 018 016 020 005 OO
12 032 049 064 070 055 042 041 041 017 015 008 0.01
13 011 024 035 080 073 033 022 015 015 008 009 (05
14+ 022 039 05t 076 125 100 165 072 013 008 002 0.10
1+ 3810 2040 22.02 8569 1253 846 918 10.77 640 3565 242 057
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Fig. 2.
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Fig 3. Campelen and Engels mean number per tow by age for the 2J3KL cod stock.
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