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Introduction 

During 1995 the Canadian Department of Fisheries and Oceans, Science Branch, Newfoundland 
Region replaced its Engel bottom otter trawl with bobbin footgear used in groundfish surveys with a 
Campelen 1800 shrimp trawl using rockhopper footgear. In order to ensure an orderly transition and 
maintain continuity with the older data time series, comparative-fishing trials were conducted in 1995 and 
1996 to develop conversion factors between the old Engel fishing gear and the new Campelen 1800 survey 
gear. Surveys conducted in Div. 2J and 3K were carried out with a somewhat different Engel trawl and 
different vessel than in Div. 3L. Therefore, two sets of trials were carried out and conversion factors 
developed accordingly. Six target species were investigated (one being witch flounder) because of their 
commercial significance and management requirements. 

A thorough description of the experimental design and mathematical determinations can be found 
in Warren et al. (1997) and thus will not be described in detail here. The purpose of this paper is to 
illustrate the results of the conversion factors and the impact on length and age distribution as well as trends 
in stock size using the newly converted data time series similar to that presented for witch in Div. 3NO by 
Bowering and Orr (1998) (this meeting). 

Materials and Methods 

Length frequencies, standardized for towing distance, for witch flounder in NAFO Divisions 2J, 
3K and 3L were converted from Engel trawl catches to Campelen 1800 trawl catch equivalents for the 
years beginning in 1977 for Div. 2J, 1978 for Div. 3K and 1984 for Div. 3L (the year the Engel trawl was 
introduced as the standard survey trawl in the respective areas). The data were converted from fall surveys 
up to 1995 when the new Campelen trawl was introduced as the standard survey gear.. All subsequent 
surveys were actually carried out using the Campelen 1800 trawl. Conversion factors as presented in 
Warren et al. (1996) for witch flounder in Div. 2J and 3K and Warren et al (1997) for Div. 3L were applied 
using weighted least squares as follows: 

For the converted length y, 
y i  =13*n, 

where 

p= eaxh ex; 

= number at length in the set 
xi = midpoint of length class 

For Div. 2J and 3K data 
a = 13.234150, b = -3.949935 and c =0.0367427 
13 = 5.44 for x,<24 and 3= 0.68 for ;>49 
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and for Div. 3L data 
a = 23.209213, b = -7.475675 and c = 0.11559 
3  = 8.41 for x f<24 and f3. 0.75 for x,>49 

Weights were applied as the number of fishing sets used to estimate the ratio for a given length class. 

After the length frequencies were converted to Campelen trawl catch equivalents they were 
summed to provide total numbers of witch flounder caught per standard Campelen set (0.8 nautical mile 
tow distance in 15 minutes with a wing spread of 16.84 m). Using various combinations of length-weight 
relationships available from surveys during the 1990's, the converted length frequencies were adjusted also 
to provide the total weights caught per standard Campelen set. The mean number and weight (kg) per set 
by stratum and year for converted data only for Divisions 2J, 3K and 3L independently are presented for 
detailed information purposes showing the numbers of fishing stations in each stratum and year. For 
surveys conducted in Div. 2J, 3K and 3L the data are shown in Tables 1-2, 3-4 and 5-6, respectively. No 
adjustments have been made for differences in revisions to the stratum areas over time. Abundance at 
length (cm) for Div. 2J, 3K and 3L are shown in Tables 7-12 for both unconverted and converted data, 
respectively. Similar information is available for age composition in Tables 13-18, inclusive. 

Results and Discussion 

For illustration, a comparison of the abundance at length between the converted and unconverted 
data sets is presented in Fig. 1-3 for Div. 2J, 3K and 3L, respectively with the age comparisons for these 
data displayed in Figures 4-6. Very few fish were caught with the Engel trawl less than 30 cm for any 
division therefore conversions below this length are not available. In the range of about 40-60 cm where 
most fish were caught there was a considerable increase in the numbers of fish when converted to 
Campelen units. For fish over 55 cm the differences diminished substantially. Few witch flounder were 
caught less than 6 years old in either of Div. 2J or 3L but were well represented at 4 and 5 years old in Div. 
3K and resulted in relatively high converted numbers compared to the other divisions. Very few fish were 
caught beyond 12 years old and because of the shape of the conversion curve both the converted and 
unconverted older fish would be about the same. 

The lack of small fish therefore in the converted data is most likely an expression of the inability 
of the Engel trawl to catch small witch flounder and should not be interpreted as small fish not being 
available in the stock although there is no way of knowing for certain. It is prudent, nevertheless, to treat 
the absence of small witch flounder in the converted frequencies as an indicator of recruitment prospects 
with considerable scepticism. Any observations on recruitment probably should be reserved until the 
Campelen survey series is long enough to put some faith in pre-recruit estimates without reliance on the 
historic time series. 
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Table 5 Mean Number of Witch Flounder (M+F) caught per set within each stratum in Div. 31 from surveys by the Alfred Nadler and Wilfred Templeman during fall 1983 . 1990 
(Engel 145 data convened to Campelen units) 

Year 1983 1984 1985 1986 1987 1988 1989 V 990 1991 1992 1993 1994 
Depth Range Old Stratum New Stratum Stratum 

(meters) Area (sq, n. nu.) Area (tri, n. mi.) 
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Table 6 Mean Wetsh1151) of W - tch Flounder (M F)cauttper set within each stratum in Div. 31 uric];  fall 1983-1994 the Alfred Needles and Wilfred Tem•lcman 
aure1145 data converted to Campelen nits). Number of sets abed in brat 40. 

Year 1983 1984 1985 (986 1987 1988 1991 1992 	1993 1994 
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Table 9 Abundance (000's) at length (cm) of Witch flounder from surveys in Div. 3L dufng fall 1984 - 1994 by 
the Wilfred Templeman and Alfred Needier (Unconverted data). 

Year 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 
Length (cm) 

6.5 0 0 0 0 0 0 0 0 0 0 0 
8.5 0 0 0 0 0 0 0 0 0 0 0 

10.5 0 0 0 0 0 0 0 0 0 i  0 0 
12.5 0 0 0 0 0 0 0 0 0 0 0 
14.5 0 13 0 0 0 0 0 0 0 0 0 
16.5 0 0 0 0 0 0 0 0 0 0 0 
18.5 0 0 0 0 0 0 0 0 0 0 0 
20.5 0 13 0 0 0 0 0 
22.5 72 0 0 0 0 0 18 0 5 
24.5 46 0 0 0 0 0 0 0 0 

11 
9 	 2 

7 26.5 7 0 24 0 0 0 82 9 25-  
28.5 82 28 7 0 0 0 

0 48 
79 	 38 

15 
33 
29 

52 
0 

38 
24 30.5 82 8 16 0 13 

32.5 22 8 7 0 0 15 174 91 32 0 8 
34.5 111 8 40 27 13 47 66 127 28 44 12 
36.5 135 32 14 27 42 15 96 80 22 9 18 
38.5 241 228 119 67 87 46 46 99 74 5 17 
40.5 516 269 400 422 332 260 242 198 115 17 58 
42.5 960 712 735 491 548 370 561 313 207 33 54 
44.5 906 782 592 730 1023 817 740 331 314 57 69 
46.5 943 810 1202 1427 1274 721 1120 686 314 68 49 
48.5 934 741 1242 914 944 734 1177 549 436 79 43 
50.5 902 752 954 681 914 542 834 383 261 90 53 
52.5 770 520 837 441 587 380 801 354 216 26 27 
54.5 653 172 538 363 201 175 428 204 118 29 26 
56.5 527 181 181 413 189 186 249 91 26 0 2 
58.5 290 43 163 123 83 111 146 50 28 12 2 
60.5 151 56 91 18 85 47 90 53 9 0 0 
62.5 87 36 71 0 55 32 39 9 0 7 0 
64.5 36 0 27 0 0 0 0 0 0 0 0 
66.5 10 12 0 0 0 0 0 0 0 0 0 
68.5 0 0 0 0 15 0 0 0 0 0 0 
70.5 0 0 0 0 0 0 0 12 . 	0 0 0 
72.5 0 0 0 0 0 0 0 0 0 0 0 

Total(000s) 8481 5424 7260 6146 6406 4500 7037 3692 2291 547 510 
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Table 12 Abundance (000's) at length (cm) of Witch flounde (M+F) from surveys in Div. 3L during 
to Cam 

fall of 
elen units 

1984-199712y 
for 1984-94). 

the __ 
research vessels Alfred Needier and Wilfred Temp eman (Engel data  converted 

Year 1984 1985 1986 1987 '1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 
Length (cm) 

6.5 0 0 0 0 0 o '0 0 0 0 0 	0 0 51 
8.5 0 0 0 0 0 0 0 0 0 0 0 	39 58 157 

10.5 0 0 0 0 0 0 0 0 0 0 0 	0 184 336 
12.5 0 0 0 0 0 0 o 0 0 0 0 	0 167 375 
14.5 0 190 0 0 0 0 0 0 0 0 0. 	89 102 172 
16.5 0 0 0 0 0 0 0 0 0 0 0 	82 113 123 
18.5 0 0 0 0 0 0 0 0 0 0 0 	It - 	58 118 
20.5 0 190 0 • o 0 0 0 0 0 0 23 	28 125 154 
22.5 1059 0 0 0 0 0 263 0 79 0 0 	94 192 65 
24.5 675 0 0 0 0 0 0 0 0 128 . 	23 	72 278 180 
26.5 75 0 278 0 0 0 907 95 274 • 124 77 	58 448 169 
28.5 622 206 60 

88 
36 

147 
48 

0 
0 
0 

99 
74 

0 
.71 

0 
48 

155 

0 
0 

84 
172 
56 

618 
264 
892 
241 
321 

294 
84 

455 
463 
255 

245 
161 
177 
101 

81 

381 
0 
0 

163 
32 

286 	44 
133 	' 	26 
45 	27 
44 	0 
65 	21 

479 
410 
235 
326 
247 

114 
312 30.5 

32.5 
34.5 
36.5 

471 
122 
407 
473 

45 
45 
30 

115 

478 
262 
131 

38.5 519 552 329 122 159 84 84 225 145 9 31 	26 285 ' 	163 
40.5 1044 514 797 906 686 533 482 405 210 31 117 	25 186 340 
42.5 1799 1353 1403 934 1056 677 1062 602 379 60 99 	33 219 89 
44.5 1659 1434 1033 1338 1876 1497 1356 607 575 104 , 	126 	31 394 191 
46.5 1703 1427 2008 2385 2155 1204 1901 1146 576 125 87 	36 266 123 
48.5 1519 1250 2004 1489 1549 1202 1873 879 675 124 79 	94 149 83 
50.5 1456 1249 1513 988 1416 848 1331 602 421 166 95 	45 169 87 
52.5 1298 908 1340 709 947 631 1250 584 335 • 39 46 	67 119 12 
54.5 1116 315 862 537 368 321 680 341 • 200 53 44 	22 67 48 
56.5 892 310 306 658 347 341 424 164 47 0 4 	33 0 19 
58.5 484 79 281 226 152 204 268 91 50 21 4 	0 12 0 
60.5 277 102 132 34 155 87 165 97 17 0 0 	0 II 0 
62.5 160 66 125 0 100 60 72 17 0 12 0 0 
64.5 67 0 49 0 0 0 0 0 0 0 0 	0 . 	o 0 
66.5 17 21 0 0 0 0 0 0 0 0 0 	0 0 0 
68.5 0 0 0 0 28 0 0 0 0 0 0 	0 0 • o 
70.5 0 0 0 0 0 0 0 21 0 0 0 	0 0 0 
72.5 0 0 0 0 0 0 0 0. 0 0 0 	0 0 0 

4373 Total (000 1 s) 17914 10401 12839 10500 11269 8002 14453 7428 4748 1572 1428 	1004 5297 
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\8' 

Table 15"Abundance a age (000's) of Wtch flounder from surveys in Div. 3L  during fall 1984-1993 
by Wilfred Templeman and Alfred Needier (Unconverted data). 	 _ 

Year 	1984 	1985 	1986 	1987 	1988 	1989 	1990 	1991 	1992 	1993 
Age 

0 	0 	0 	0 	0 	0 	0 	0 	0 	00 
1 	0 	0 	V 	0 	 0 	0 	' 	0 	0 	0 
2 	0 	12 	0 	0 	0 	0 	0 	0 	0 	0 
3 	0 	10 	0 	0 	0 	0 	0 	0 	0 	2 
4 	116 	2 	11 	0 	0 	0 	0 	2 	5 	12 
5 	162 	32 	41 	1 	3 	0 	197 	57 	79 	33 

- 

6 	195 	37 	65 	23 	24 	52 	228 	204 	70 	51 
7 	503 	375 	828 	275 	297 	241 	305 	289 	143 	35 
8 	1318 	1412 	1880 	1118 	1232 	- 	1097 	1100 	506 	426 	65 
9 	1787 	1586 	2154 	1776 	1682 	1289 	1440 	778 	378 	74 

10 	1790 	1105 	1325 	1475 	1514 	893 	1595 	854 	520 	67 
11 	1406 	590 	692 	955 	1040 	623 	1354 	637 	443 	98 
12 	894 	220 	215 	451 	586 	260 	588 	301 	215 	71 
13 	284 	35 	45 	54 	23 	40 	198 	59 	6 	16 
14 	21 	0 	0 	12 	0 	0 	9 	0 	0 	11 
15 	0 	0 	0 	0 	0 	0 	0 	0 	0 	6 

	

16 	0 	0 	0 	0 	0 	00 	0 	0 	0 

	

unk 	0 	0 	0 	0 	0 	0 	17 	0 	0 	0 

Total (000s) 	8476 	5416 	7256 	6140 	6401 	4495 	7031 	3687 	2285 	541 
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Table 18 Estimated abundance (000's) at age for Witch flounder (M+F) collected in Division 3L 
during fall 1984 - 1993 by the research vessel Wilfred Tem leman. 
(En el data converted to Campelen units). 

Year 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 
Age 

0 
1 0 0 0 0 0 0 0 0. 0 
2 0 190 0 0 0 0 0 0 0 0 
3 0 158 0 0 0 0 0 0 0 37 
4 1689 31 126 0 0 0 0 23 79 158 
5 1111 222 318 6 19 0 1611 425 634 247 
6 806 167 230 74 107 217 1211 876 333 240 
7 1147 825 1667 595 657 508 781 730 308 156 
8 2513 2646 3271 2098 2307 2016 2030 969 782 126 
9 3178 2783 3526 3007 2901 

2493 
1701 
1036 

2186 
1462 
1065 
469 

2456 
2586 
2166 

975 

1335 
1395 
1047 
515 

682 
853 
702 
360 

130 
119 
170 
123 

10 
11 
12 

3047 
2354 

-1531 

1893 
1024 
392 

2142 
1121 
353 

2385 
1491 
732 

13 496 64 81 87 42 74 351 108 12 28 
14 36 0 0 21 0 0 16 0 0 21 
15 0 0 0 0 0 0 0 0 0 12 
16 0 0 0 0 0 0 0 0 0 0 

mil< 0 0 0 0 0 0 263 

Total (000's) 17908 10395 12835 10496 11263 7997 14446 7423 4745 1567 
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Pig. 1 Comparative length distributions (cm) between Engel trawl catches and Campelen trawl catch equivalents 
of witch flounder from Canadian fall surveys in Div. 2J during 1977-94. 
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of witch flounder from Canadian fall surveys in Div. 3K during 1978-94. 
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Fig. 6 Comparative abundance (000s) at age (yrs) for witch flounder from Canadian fall surveys in Div. 3L 
between Engel trawl catches and Campelen trawl catch equivalents. 
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