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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 1996 to develop
conversion factors between the two fishing gears. The trials were conducted between the research vessel
Wilfred Templeman (the regular survey vessel) using the new survey gear and its sister ship Alfred Needler
using the old survey gear. It was assumed that there was no difference between vessels and that the only
observed differences in catch were a result of the use of the different fishing gears. Six target species were
investigated (one being witch flounder) because of their commercial significance -and' management .
reguirements, ‘ ' ' '

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 camed out: by Stansbury {1997) for cod. .

Materials and Methods

Length frequencies, standardized for towmg dlstancc, for witch ﬂounder in NAFO Divisions 3NO were
converted from Engel trawl catches to Campelen 1800 trawl catch equivalents for the years beginning in
1984 (the year the Engel trawl was introduced as the standard survey trawl). The data converted were
spring surveys in Div. 3NO during 1984-95 and fall surveys-: in Div. 3NO during 1990-94. All- subsequent
surveys were actually carried out using the Campelen 1800 trawl. Conversion factors as presented. in
Warren et al. (1997) for witch flounder were applied using welghtcd least squares as follows:

For the converted length y;

where

BmeXten

n; = number at length in the set

= midpoint of length class
a=23.209213,b=-7.475675 and ¢ = 0.11559
B =8.41 for x<24 and B=0.75 for x>49

Weights were applied as the number of fishing sets used to és’_timééihe ratio for a given léhgth 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 and unconverted data for Divisions 3N and 30 independently arc presented for
detailed information purposes. For surveys conducted in spring 1984-97 the data are shown in in Tables 1-
8, respectively and for surveys conducted in fall 1990-97 the data arc presented in Tables 9-16,
respectively. No adjustmeénts have been made for differences in revisions to the stratum areas, however,
changes are only minimal for this management area.

Results and Discussion

For illustration, a comparison of the abundance at length between the converted and unconverted data sets
is presented in Fig. 1 for spring surveys only during the period 1984-1995. Very few fish were caught with
the Engel trawl less than 24 cm therefore conversions below this length are not very apparent. In the range
of about 30-50 cm where most fish were caught there was a substantial increase in the numbers of fish
when converted to Campelen units, For fish over 54 cm the differences diminished substantially. Age
compositions from the Engel surveys are shown in Fig. 2. Virtually no witch flounder were caught less
than 6 years old and in most years few were caught less than 8 years old or older than 12 years old. From
1985 to 1989 the peaks tended to shift somewhat to the right whereas after 1990 the patterns remained
rather constant.. As expected the patterns of distribution were very similar in the converted data set (Fig. 3)
although the numbers in the center of the distributions were generally proportionately higher,

The effect on the overall biomass index between the converted and unconverted data is illustrated in Fig. 4
for the entire Engel time series, the converted: period and the Campelen surveys in 1995-96. -1t is apparent
that the overall trend in biomass is the same except that the relative values estlmated for the Campelcn
trawl are higher. :

As an mdlcator of the catch potential for the Campelen 1800 shrimp trawl, the length frequency
distributions of witch flounder from the fall surveys in Divisions 3NO during 1995-97 where the Campelen
1800 trawl was actually used are presented in Figure 5. It is clear that the Campelen trawl is much more
effective at capturing smaller (younger) witch flounder (i.e. below 24-cm in length) compared to the Engel
trawl. This likely will lead to increases in overall abundance indices in the new survey time series with the
Campelcn 1800 shrlmp trawl relative to the Engel trawl indices in the old time series.

The lack of small fish therefore in the converted data is most llkely 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. w1thout reliance on the hlstonc time
series. :
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Table 9 Mean number per set of Witch flounder from surveys in Div. 3N during fall 1990-1997 by the Wiifred Templeman, Aifred Needler and Telcost:

(Converted data for 1990-94 from Engel to Campclcn units).

Year 1990 1991 1592 1963 1994 1995 1996 | 1997
Depth Range{ Old Stratum New Stratum | Stratum : l
{meters}) Area{sq n. mi.}| Area(sq. n. mi.}
<=56 1593 1593 375 000 (6} 025( 4) ()] 000 (4] 000035 () 000 (6)] 0.00 (8
<=56 1493 1499 376 000 {7y 0.00 (5 000 (3) 000 (4 00004 011 {9 0060 (8 009 (1Y
57- 92 2962 2992 360{ 0.93 (143 050 ( 8)] 400 (6} 078 ((9) 025 8) 2.99 (17 0.10 (10)! 1.63 (19)
- 57-92 1853 1853 3611 013 (&) 1.67 (6)) 275 (4)l 000 (5) O.FF( 6} 0.00 (11} 0.00 (10} 0.09 (11}
57-92 2520 2520 362[ 127 (11); 0.80 (10) 033 (3); 000 (7| 0.00( 94 0.00 ( 5) 0.00 { 6} 0.00 { 7)
57- 92 L2520 2520 3731 000 (1)) 000 (6 000 (2) 000 (N 0007y 0.00(5) 000 (7 000 (7
57- 92 931 931 374] 0.00 ( 5] 000 (2 ()] 000 (3 0.00(2) 000 (2) 000 (2) 000(3H
57- %92 674 674 383] 0.00 ( 3)] 0.00 ( 3) ()] 000 ([ 000(2) 0.00(2) 0002 000(2
93-183 421 421 359 0.00 { 2)] 0.00 ( )1 10, 50 2)] 000(2) 000(2) 150 (2) 000(2) 000 (2
93 - 183 100 100 377] 000 (2) . (3 000 (2) 0002y 050(2) 0.00(2) 000 (2 000 (2
93 -183 647 647 382 000 ((3) 0.00 (3 000 (2) 900 (2) 000(2) 9.00(2) 06002y 0002
184-274 225 225 358 0.00 ()| 150 (2) 350 (2) 1.60(2) 000 2) 756 (2} 000 (2) 100 (2
j _ 184-274 139 139 3781 000 {2 550 (2) 100 (2 060 (2 000 2) 000 (2) 000 (2) 044 (2
184 - 274 182 182 381 () 000 (2 . ()] 000 (2 0.0002) 000 (2) 000 (2 030(3I
275 - 366 164 164 357] 000 ()1 17.00 (2)] 1.00 (2)[ 1500 (2)] 600( 2)| 8.00 (2) 000 (2) 267 (2)
275-366| 106 106 379 0.50 ( 2} (D 100 (2 000 (2 0000 2) 000 (2) 133 (2 15032
275 -366/) 116/ - 116 380 () 000 ¢y . () 000¢2) 000(2) 000(2) 000¢2) 0002
367 - 549 155 155 23 ()] 250 (2 L (1550 () 18.50( 2y S50 () too( | 412 (M
| 167-549] 105 105 725 () . ()] 250 ( 2)[ 48,50 (2) 1200( 2)| 3.40 ( 2)| 0.00 ( 2)| 1640 { 2)
167-54%  160) 6ol T7aEy o (L) (21 000 (2) 200(2) 050 (2)) 000 (2) 2.50¢(2)
550- 731] - 124 124 724 (2800 (2) . ()]166.00 (2} 30.00( 2} 13.07 ( 2} 10.44 ( 23| 33.50 ( 2)
550 - 731 72 72 726 () () . ()] 67.50 ( 2)| 11.50( 2)) 12.00 ( 2} 10.00  2)|" 4.00 ( 2)]
550 - 731 156 136 728 ) L) () () 12500 2)] 9.07 ( 2)| 600 ()] 990 (2
732-914|. - i34 752 {1 () . () ) () () ) ()
732 -914|. 106 756 ) () () () () ) () ()
732-914]. 154 760 ) - (L) () (9 L ) O N 0
9151097 138 753 ) ) () () () . (a () (N
515 -1097|. 102 757 () ) ) () (. () ) - ()
915 -1097|. i7i 761 () () . (2 {1 R () {2 L)
L N IO 1 N A O I ) DU 0 AT 5 0 S 0| ) B
| 1098 -1280). o 9% 758 P O 1 T O | P O L) () ) S )
1098 1280, 212 762 LD T O I U ) () . O T P
1281 -1463;. 385 755 () ) () () () () () )
1281 -1463), 127 759 ) () ) {1 () . () ()
1281 -i463]. 261 763 () {.) . () _ () () . () . . ()
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Table 10 Mean number per set of Witch flounder from surveys in Div. 30 during fail 1990-1997 by the Wilfred Templeman, Alfred Needler and Teleost

(Converted data for 1990-94 from Engel to Campelen units).
Year 1990 1991 1992 1993 1594 1993 1896 . 1997
Depth Range|  Old Strafum New Stratum | Stratum ) : '

(meters)| Area (sq. n. mi}| Area{sq. n. mi.}
57- 92 2089 2089 3301 046 (11)] 050 ( &)1 025 (4) 000 ({6} 000( 7)) 180 {5 060 (6) 0.33(6)
57-92 456 456 3311 067 (3) 8.00 (2)) 200 (2) 0.00 2y 000C2) 650 (2) 000 (2 000{ D
. 57-92 1898 1898 338{ 1250 ( 8} 240 (5] 550 (4)[26.40 ((5)| 18.00( 4) 3240 (5 2.00 ( ) 11.00 ( 5)
| 51-92 1716 1716 3400 111 (9) 140 ( 5)] 050 ( 4)| 000 (5| 000 5 125 ( 4) 000 ( 5 0.20 ( 5)
57- 92 2520 2520 351 530 (10) 1.00 €10y 017 ( 6)] 000 (| 0.00{ %) 0.00 ( 7} 0.00 ( 6)| 0.00 ( 7}
57-92 2580 2580 352| 4,50 (10)] 3.50 (10| 5.67 ( 6) 3.14 ( T)[ 1.00( 6)| 1.05 (17)i 100 ( 7| 3.20 (14}
57- 92 1282 1282 353) 1600 (23 275 (4)] 533 ()] 000 (3)| 667 3| 5.67 (3} 500 (2) 325 (4)
93-183 1721 1721 329] 056 (9)) 043 (7)) 000 (3| 020 (5)] 0000 6)] 2.80 ( 5) 0.00 ( 5) 2.60 ( 5)
93-183 1047 1047 33252517 (6)] 275 ( 4)) 36.67 (3)] 1433 ( 3)| 6.67( 3)/ 36.33 { 3); 83.00 ( 2)] 867 ( 3)
93-183 948 948 337) 18.00 { 5)] 325 ( 4)| 18.00 ( 2)] 8.00 ( 3)] 40.00{ 2) 11,00 { 2)| 5.50 { 2)| 8.67 (3)
93-183 585 585 33911933 ((3)] 300 (2 900 (2)] L50 (2) 12.00( 23 34.50 ( 2)] 0.00 ( 3); 1350 ( 2)
93-183 474 474 354| 29.00 ((2)] 0.50 (2 10.50 ( 2)| 5.50 ( 2)| 6.50( 2} 7.50 ( 2}137.33 ((2)] 750 ( 2)
184 - 274 sy 147 333[(28.00 ( 2)] 2.50 ((2) 4.00-(2)| 300 (2) 1500(2) 9.00 (2 (] 9.50 ¢ 2)
184-274 121 121 7336[13.33 ( 3)| 28.00 ( 2){ 13.00  2)38.00 ¢ 2] 250 2] 33.00 ( 211250 ( ] 6.00 { 2}
184 -274 103 1037385 T ()l03:00 ¢ 2) 21,00 ( 23] 30.00 (2)| 6.00( 2)| 444 ( 2)[54.20 ( 2)] 2.00 { 2)
| 275-368[- 92 . 96 334] 600 (2)] 550 (2) 0.00 (2)) 167 (3) 4.50(2) 443 (2) () 250 ()
275 - 366 58 ) 58 335(46.50 ((2)] 12,50 ( 2} 14.00 ( 2)| 8.50 { 2)) 6.50( 2)] 8.00 ( 2)] 800 {2} 0.50( D)
275 - 366 61 6l 156 - ()] 3.00.(2) 100 (( HP49.50 ( 2)] 3000 2)) 4.78 (2))13.50 (2)] 150 (2)
367 - 549 93 166 TE7] 9.50 (2) ) (01000 () 7.50( 2) 54.95 { 1) (200 ¢ 2
367 - 549 i 76 715]20.00 ( 2)| 4.00 ( 2) . (}]2650 ( 2y 1.00( 2) 5.00 ( 2)] 58.50 (-2)| 17.50 ( 2)!
367 - 549 76 76 2. . ()]-450(2) . ()] 4250 ( 2y 17.50( 2)] 9.80 ( 2){ 1250 ( 2) 160 ( 2)
550 - 731 111 134 718 () () . ()] -7.00 ¢ 2)) 28000 2)] 1072 () . ()129.00 ()
550-731 105 105 720 () ) . (12350 (2)] 0000 2) 7.28 (2)|21.89 (2) .
550 - 731 93 93 722 (] 200 (2) C()[19.00 ¢ 2)] 4500 2)( 5.00 (2] 1050 { 2)] 4.00 ( 2)
732 - 914]. 105 764 () D) () () () () () ()
732 -914|. 99 768 () () () L) () ) ) Y
732-914|. 135 172 () {9 () () () . ()] () ()
315-1097. 124 765 () () () () () () {1 LY
915 -1097/. 138 769 ) () () () ) ) R - ()
915 -1097|. 128 773 () () () () () ) O ()
. 1058 -1280}. 144 766 () [ () ) s ) () {1}
1094 -1280|. 128] . 710 . () () ) O () SO . ()
1098 -1280|. 135 774 () (3 () ) (9 ) L) . ()
1281 -1463]. 158 67 ) N () () N, 0 () RN
1281 -1463|. 173 771 . () N R () () () () - {)
1281 -1463). 155 775 () () {1 . () () L _ () ()
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Table 11 Mean number per set of Witch flounder from surveys in Div. 3N during fall 1990-1994 by the Wilfred Templeman

. (Unconverted data).
Year 1690 1991 1992 1993 1994
Depth Range| Old Stratum | New Stratum Stratum ‘ B |
{meters)| Area (sq. n. mi.}| Area (sq. 1. mi.) :

<=56 1593 . 1593 375] 0.00 ( 6) 025 ( 4) . ()] 000 (4 0.005
<=56 1499 ) 1499 376] 0.00 (7)] 0.00 ( 5)! 0.00 ( 3) 0.00 ( 4| 0.00( 4)
57- 92 2992 2992 360] 0.86 (14)| 0.50 ( 8)] 4.00 ( 6) 056 (9] 0.25( 8)
57- 92 1853 1853 3611 0.13 (8)| 1.67 (6) 275 ( 4) 000 ( 5)| 0.17( 6)
57- 92 2520 2520 362f 146 (11)] 0.80 (10) 033 ((3)| 0.00 { TH| 0.00( 9
57-92 2520 2520 3731 0.00 (11)] 0.00 ( 6)] 0.00 ((2) 0.00 { T 0.00( 7
57- 92 931 931 374) 0.00 ( 5)| 0.00 ( 2) . () 000 (3] 000(2)
57-92 - 674 674 383] 0.00 ( 3) 0.00 ( 3) . ()] 0.00 ()] 0.00( 2)]
93-183 421 421 359 0.00 ( 2)!.0.00 ( 2)[ 8.00 ( 2)] 0.00 ( 2)] 0.00( 2)]
93-183 100 100 377] 0.00 ((2) (D] 000 (2 000 (2 050 2)
93-183 647 647 382| 0.00 ( 3)1 0.00 ( 3} 0.00 (2)] 0.00 { 2)| 0.00( 2)
184 -274 225 225 358] 0.00 (2) 150 (2)] 3.50 (2)] 100 ( 2y 0.00(2)
184 - 274 139 139} - 378 0.00 ((2)! 4.00 (2)| 1.00 ( 2)] 0.00 ( 2)| 0.00( |
184 - 274 182 182 381 . ()] 0.00 (2) . {000 () 6.00(2)
275 - 366 164 - 164 357 0.00 { 2) 14.50 ( 2} 1.00 ( 2)|12.50 ( 2)| 3.50( 2)
275 -366 106/ B 106 379] 0.50 ( 2) . (3050 (2) 0.00 (2) 0.00(2)
275 - 366 116 116 3801 . ()] 000 (2) . ()] 000 (2) 0.00( 2)
367 - 549 155 155 723 () 250 (2) T ()13.00 (2)] 14.00( 2)
367 - 549 105 105 725 ) ()] 230 (2)[41.50 ( 2y 6.00( 2)
367 - 549 160 160 727 () () (X000 (D] 20002
550 - 731 124 124 724 . (al1691 (2) . {14300 (D] 19.50( 2)
550 - 731 72 72 726 . () (Y . ()5350 (2] 9.50(2)
550 - 731 156 156 728 () I, () 1H14( D)
732-914 134 752 . () . () . () () ()
732 -914 106 756 . () D) () () ()
732 - 914 154 760 | () () ()
0151097 ). . ET D] A O ) ! @)
915 -1097 102 7517 . () () () . () ()
915 -1097 171 761 . () () () . () ()
109§ -1280 180 754 .0 . () () () ()
1098 -1280 99 758 . () () . () () ()
1098 -1280 212 762 . () () () () ()
1281 -1463 383 755 . () . () L) () ()
1281 -1463 127 759 (- b O () ()
1281 -1463 261 763 . () () . () () ()
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Table 12 Mean number per set of Witch flounder from surveys in Div. 30 durmg fall 1990-1994 by the Wilfred Templeman

{Unconverted data).

. Year 1990 1991 1992 1993 1994
Depth Range| Old Stratum | New Stratum | Stratum ' '
(meters)| Area (sq. n. mi.}| Area (sq. n. mi.) :
§7. 9 2089 2089]  330] 0.46 (11)] 0.38 (.8)] 0.25 ( 4)| 0.00 ( 6)] 0.00( 7)
57- 92 456 456 331 0.67 ( 3) 8.00 ( 2)] 200 ( 2) 0.00 (2} 0.00( 2)
57- 92 1898 1898  338[12.13 ( 8)| 2.40 ( 5)| 5.00 ( 4)[ 24.00 ( 5)| 14.75( 4)
57. 92 1716 1716]  340| 1.11 ( 9)] 1.40 ( 5)] 0.50 ( 4)] 0.00 ( 5); 0.00( 5)
57- 92 2520 2520] 351 5.70 (10)] 1.00 (10)] 0.17 ( 6)] 0.00 ( D] 0.00( 9
57- 92 2580 2580 352] 5.00 (10) 3.30 (10} 5.67 ( 6)i 3.14 (D] 1.00( 6)
57- 92 1282 1282]  353[18.50 ( 2)] 2.50 (4)] 4.33 ( 3] 0.00 ( 3)] 6.50( 3)
93-183 1721 1721 329] 0.56 (9| 043 (7| 000 ( 3)] 020 (5| 0.00Cef ]
93 -183 1047 | 1047 332|23.17 ( 6) 2.00 (-4)[22.33 ( 3)] 9.67 ( 3)] 433( 3)
93 -183 948 948 337| 15.60 ( 5) 2.50 ( 4)| 12,50 ( 2) -7.00 ( 3)] 27.50( 2)
93 - 183 585 - 585  339[20.00 ( 3) 3.00 (2)| 9.50 ( 2)| 1.50 ( 2)| 13.00( 2)
93 - 183 474 T 74T 354 29.50 (29 050 (2)] 8.50 ( 2)] 2.00 (2) 5.50( 2)
184 - 274 151 147 333[19.50 ( 2)) 100 (.2){ 2.00 ( 2)] 2.00 ( 2} 8.00( 2)
184 - 274 121 121] 336|833 ( 3) 16.50 ( 2)| 9.00 ( 2)[30.00 ( 2)| 1.50( 2)
184 - 274 103 103 355 . (016050 (02)] 12,50 ( 2) 14.50 (] 3.50( 2)
275 2366 92 96| 334] 4.00 ( 2)] 2.50 ( 2)] 0.00 ( 2)i 1.33 ( 3)] 2.50( 2)
275 - 366 58 58] 335140.00  2)| 5.50 ( 2)] 600 ( 2)] 7.00 { 2)] 3.53( 2)
275 - 366 61 611 356] . (] 2.50 ( 2)] 1.00 ( 2){90.00 ( 2)| 21.50( 2)
367 - 549 93 166] 717} 450 ( 2 . () . ()] 000 (2] 4.00( 2)
367 - 549 76 76| 719]17.40 ( 2)] 0.50 ( 2) ()]11.89 ( 2)]  1.00( 2)
367 - 549 76 76| 721 C ()] 250 (2) ( )] 2850 ( 2)] 12.00( 2)
550 - 731 Tii 134 718 () () ()] 3.00 ( 2)] 830 2)
550- 731 103 105, 7200 . (ol . () ()] 950 (2)] 0.00( 2)
550-731 93 93] 722 ()] 150 (2) ()[1050 (2] 3.00( 2)
732-914 105 764l ()] . () () () ()
732-914 99l 7680 . (] . () () () (O
732-9i4 13512l . (O 0 () () D)
915 -1097 124 765 () () () () () ]
915 -1097 138) 769 . () () () () ()
915 -1097 128 773 ) () () ) ()
1098 -1280 144]  766] . () ) () () ")
1098 -1280 128) 770 . () () () () ()
1098 -1280 135 774 . () () () () ()
1281 -1463 158 767 . () () () () ()
1281 -1463 175 771 () () () () ()
1281 -1463 155 7750 7 . () () () () ()
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Table 13 Mean weight (kg) per set of Witch flounder from surveys in Briv. 3N during fail 1990-1997 by the Wilfred Templeman, Alfred Needler and Teleost.
(Converted data for 1990-94 from Engel to Campelen units). .

1992

1997

Year ‘ 1996 1991 1593 1994 1995 1996
Depth Range| Old Stratum * | New Stratum | Stratum

(meters}| Area (sq n. mi.}| Area(sq. n. mi.) ‘
- <=56| 1593 . 1593 375] 0.00 ( 6) 033 ( 4) ()] 000 (4 0005 0.060 (9 0.00(6)] 000(8
<=36 1499 . 1498 3761 0.00 (73 0.00 (5) 000 (3)] 000 (4) 00004 007 (% 000 (8 0.11 (1)
57- 92 2992 2992 360 0.64 (14) 042 (8} 315 (6)| 042 (9] 0.18( 8| 2.16 (17| 0.06 {10)} 1.04 (19
57-92|. 1853| . 1853 361] 011 (8 183 {6} 182 (4} 000 (35 0.13(6)] 0.00 (1)} 0.00 (10)] 0.06 (11}
57- 92 2520 2520 362] 115 (11| 0.64 (10)| 025 ((3)] 000 (7)) 000 9 0.00 ( 5)| 0.00 ( 6)] 000 (7
57-92 2520 2520 373[ 0.00 (11)] 0.00 (6) 00O (2} 000 (7)) GO0C7H 000 (5 000 (N 000 (D
-57-92 931 931 374 000 ( 5)] 0.00 ( 2) ()] 600 (3) 00002) 000 (2) 0002 600(3
57- 92 674 674 383 0.00 ( 3] 0.00 (3) . ()1 0002y 000(2) 000 (2} 000 (2) 000(D
93183 421 2217 359 0.00 { 2)| 0.00 ( 2)| 481 (2)] 0.00 (2)] 000( 2)| ©.39 ( 2)| 000 ( H) 0.00 ( 2)
93-183 100 100 377 000 (2)) . (). 000 (2) 000 (2 056(2) 0002y 0.00(2) 0.00(2
93-183 647 382] 0.00 ¢ 3) 000(3) 000 (23 600 (2) €00 2) 000(_) Q.00 (-2) €00 (2)
T isanzmal s 358] 000 (2) 065 ()] 214 (2)[ 076 (3] 0.00(2) 2407 2)[ 000 (2)| 0.6 (2)
| 184 - 2‘.’4 138 _378] 000 (2) 217 ¢ )| 081 (2) 6002y 000(2) 000 (2) 006 (2 005(2
| 184 _2_157_ - 182 381 (000 (2 . () 060 (2 000(2) 000 (2) 0.00(2) 0064(3)
275 - 366 164 357) 0,00 ( 2)[ 1039 ¢ 2)| 042 ( 2)| 827 (2)] 18 H| 376 (2)| 000 ()] 118 (2)
275 - 366 106 379] 027 (2 () 625 (2) 000 (2 000 2) 000 (2) 004 ((2)] 045 (2)
275 - 366 1i6 380 S (000 {2y L () 000{y 000 ) 0.00 (2 600 (2 6002
367 - 549 155 723 () 193 (2 L (765 (2 B44(2)] 265 (D] 073 (2 131 (D
367 - 549 105 725 {3 L6101 { 2)/2605 ()] 320( 2)| 131 ()] 000 (2) 932 (2
367 - 549 160 727 . () () ([ 000 (] 71 2] 0.01 (2] 000 (2] 130 (2
550 - 731 124 724 C(arreat (2 L ()] 2429 ()] 10.57( 2y 609 ( )| 3.54 ( 2) 11.58 ( 2)
550 - 731 72 726 () ) {31326 ( 2)] 5472y 480 ( 2)| 403 (2) 2.08 (2)
550 - 731 ) 156 728 C{a {2 0 ) T2y 162 ( ) 1.00 (_ 2} 3.53 ( 2)
732-914]. - 752 () - () () - ) - () () ()
732- 914/ 756 () {2 L . () () S L) )
732 -914]. 760 () () (3 () () ) ) ()
915 -1097). 753 ) () {2 () () ) () ()
915-1097|. 757 () () o) () () () () ()
915 -1097|, 761 {1 . () - () () () () () ()
1098 -1280|. 754 09 . () ) () () () 0 ()
1098 -1280]. 7380 (. () N N R )
1098 -1280). 762 (2 L) () () () P R O (2
1281 -1463|. 755 ) . () {2 . () () () () (D
1281 -1463|. 759 ) () R () (L LAl O ()
1281 -1463 . 763 () _ (9 . () _ () ) . () LY ()
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[Table 14 Mean weight (kg) per set of Witch flounder from surveys in Div. 30 during fall 1590-1997 by the Wilfred Templeman, Alfred Needler and Teleost

{Converted data for 1990-94 from Engel to Campelen units),
I

Year 1990 - 199} 1992 1993 1994 1995 1996 1997
Depth Range| Oid Stratum New Stratum | Stratum :

(meters)| Area (sq. n. mi.) | Area (sq. n. thi.) : -
57- 92 2089 2089 330] 643 (1)) 023 ( §)[ 028 (4)] 0.00 ()] 0.00( 73] 0.86 { 5)] 0.00 { )] 025 (6)
57-92 456 456 331] 035 (3 502 (2) 214 ()] 000 (2){ 00002y 1.73 (2)| 000 { 23| 000 (2)
57- 9% 1898 1898 338] 853 ( 8) 168 (5) 321 (4))1519(5) 840041794 (5)] 193 () 5.089 (5
57- 92 1716 1716 340[ 073 (%) 119 (5| 027 (4) 000 (S5} 000(5) 0.86 (43 000 (5} 009 (35)
57- 92 2520 2520 351 4.87 (10)| 0.82 (10)] 021 (6) 000 (7)) ~000( % 000 ( 7) 060 ( 6)] 000 ( 7)
57- 92 2580 2580] 352} 399 (10)| 2.52 (10)| 381 ( 6)] 266 ( 7} 0.64( 6)| 1.07 (17| 6.77 (] 162 (14)
| . 57-.92) 1282 1282 353]13.64 (2)| 194 (4)| 2.70 ((3)] 000 (3} 415(3)] 3.05( 3) 448 (2)| 095 4)
[ 93-183 Y (721329 042 (9)] 036 (7| 000 ( 3)] 007 5) 0.00(6)| 1.76 ( 5| 0.00 ( 5)| 073 ( 5
93- 183 047, 10470 332] 1459 ¢ &) T.08 ( 91197 (3] 565 (3] 223 )] 774 ( B3 (2] 132(3)
93-183] . 948 %481 1337|1022 (5)| 145 (4 732 (2) 432 (3] 1635 | 323 (2)) 378 (| 247 (3)
93- 183 585 585 339] 14.07 ((3)} 2.78 ((2)] 8.10 (2) 148 (2)] 922( 2)[2375( 2)] 000 ¢ 3)[ 598 ( 2)
53-183 474 a74] 354/ 1981 ( 2)] 036 ( 2)| 485 (2)) 116 (2)] 322(2)| 294 (2){71.28 () 3.30 (2)
184 -274 151 147 33311065 ()] 0352 (2 1.07 (2) 146 (2 443(2) 124 (2) () 0y
184 -274 121 121 336] 492 (P 910 (2} 457 (D[1793 (2) 078 2)| 2.08 (2} 193 {2} t13 (2
184 -274 163 103 355 L (3507 (2] 659 (2)] 844 (2)) 1.76( 2)| 1.16 (2) 24322 ( 2)] 045 2)
275 - 366 ) 96| 33a] 193 (2] 126 (2)] 000 ()] 075 ()] 134( 2] 028 (2] . () 04l ()
275- 366 58 58 33512431 (2] 309 (2] 320 (] 376 (2] 223 2)| 0.10 (2)] 289 (2)] 0Ol (2)
275 - 366 61 61 356 L] 135 (2 081 ( 2y 51.23 ()] 11.66(.2)| 0.84 (2) 714 (2)| 0.38 (2}
367 - 549 93 166 N7 231 () () (. 000 (2) 250(2) 287(2 (9] 053 (2
367 - 549 76 6 7191 1053 (2)| 023 (2) L (L 624 (2)1 0.5B(2) 0:13 (2)]2158 (2) 1.78 (%)
367 - 549 76 76 721 {al 188 (2) . ()1615 (2 639 2)| 202 (2] 515 ()] 0.54 (2)
550-731 11 134  Ti8 O O () 145 (2 _aa3( 2| 052(2) . (I 3M(
550 - 731 105 105 720 D) () ()] 502 () 000(2) 091 (N 468 (2) ()
550 -731 93 93 722 {2 069 (2) (D 630 ()] 1.62(2) 113 ( 2)i 303 (2) 051 ( 2)
732-914 . 105 764 {2 () () () () (. () ()
732-914 99 768 IS T S S Ol Ol O O
732- 514 N O S S S o O oy O
915 -1097 124 765 () ) ) () ) () () ()
915 -1097 138 769 ) S, ) () ) ) L) ()
915 .1097 128 73l . ()L ) O O SO OO T Q)
1098 -1280 44 16l . (. (Ol ) O T Ol O
1098 -1280 128 770 0 ) () () () . (1} C () ()]
1098 -1280 135 774 () ) () () ) () () ()
1281 -1463 158 767 () L) (Y L) () () ) ()
| 1281-1463 175 gl () () () () () L0 () L
1281 -1463 155 775 {4 () () () - () . () ()
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Table 15 Mean weight (kg) per set of Witch flounder from surveys in Div. 3N during fall 1990-1994 by the Wilfred .

Templeman (Unconverted data).
. Year B 1990 1991 1992 1993 1994
Depth Range| Old Straum New Stratum | Stratum . o

{meters)| Area (sg. n. mi.) | Area (sq. n. mi.) ]
<=56 1593 1593] 375 0.00 ( 6)] 036 ( 4) . ()] 0.00 (4] 0.00( 3
<=56 1499 1499] 376 0.00 ( 7] 0.00 ( 5)] 0.00 { 3)] 0.00 ( 4] 000 4)
57- 92 2992 2992]  360| 0.66 (14)] 042 ( )] 327 (6) 035 ( 9| 023( 8)
57-92] 1853 1853]  361| 0.11 ( 8)] 1.97 (6)| 2.03 (4)] 0.00 ( 5)]  0.14( 6)
57- 92]: 2520 2520 362 1.42 (11)] 0.68 (10)| 0.28 ( 3)| 0.00 ( 7). 0.00( 9)
57-02 2520 2520]  373]| 0.00 (11| 0.00 ( 6)] 0.00 (2)] 0.00 ¢ )| 0007
57- 92| 931 931 174| 0.00 ( 5)[ 0.00 ( 2) . ()] 000 (3)] 0.00(2)
57- 92| 674 674  383] 0.00 ( 3)] 0.00 ( 3) . ()] 000 (2] 0.00(2)
93 - 183| - 421 4217 359{ 0.00 ( 2] 0.00 (2)| 430 ()] 0.00 (2)] 0.00( 2)
93 - 183 100 100{  377] 000 (2 - ()1 0.00 (2] 000 (2)] 06202)
- 93-183 - 647 647/ 382] 0.00 ( 3] 0.00 ¢ B! 0.00 ( 2)] 0.00 ( 2)] 0.00( 2)
184 - 274]- 225 225 358 0.00 (2)] 065 (2)] 238 (2] 076 (2)] :0.00( 2)
184 -274 139 139] 378 0.00 (2)] 1.53 (2)] 0.75 ( 2)| 0.00 (2)] 0.00( 2)
" 184 -274f 182 182 381 () 000 (2 . ()] 000 (2] o0.00(2)
275 - 366 164 164  357| 000 (2)] 944 (2)| 048 (2)] 775 (2)] 145(2)
275 - 366 106 106) 379 030 (2) . ()] 012 (2)] 000 (2)] 0.00( 2)
275 - 366 116 116/ 380 . ()1 0,00 (2) ()] 0.00 (2)] 0.00( 2)
367 - 549] 155 155 723 C ()] 205 (2 C ()] 113 ()l 7.45(2)
367 - 549 105 105 725 () . ()] 098 (2)[24.40 ()] 223( 2)
367 - 549 160 160 727 C () C () C ()] 000 ()] 1.73( 2)
550 - 731 124 124] 724 ()] 742 (2) . (J]17.55 (21 7.83¢2)
550 - 731 72 72 726 . () . () . (J2753 (2] 5.03(2)
550 - 731 156 156]| 728 . () ) . () . ()] 7.48(2)
732-914 134 752 - () . () . () . () ()
732-914 106] 756 () . () . () . () ()
732-914 154] 760 () . () . () . () ()
915 -1097 138] 753 () . () . () ) )
915 -1097 102 757 () . () . () () ()
915 -1097 171 761 . () . () . () . () ()
1098 -1280 180] 754 () . () () . () ()
1098 -1280 99| 758 () . () . () ()L 0D
1098 -1280 212 762 () . () . () . () ()
1281 -1463 385 755 () . () . () . () ()
1281 -1463 127] 759 () . () C () () ()
1281 -1463 261 763 . () . () . () . () ()
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Table 16 Mean weight (kg) per set of Witch flounder from surveys in Div, 30 durmg fall 1990-1994 by the Wilfred

Templeman (Unconverted data).
Year 1990 1991 1992 1993 1994
Depth Range| Old Stratum New Stratum | Stratum - :

{meters)| Area (sq. n. mi.) | Area (sg. n. mi.) :
57- 92 2089 2089 330] 0.41 (1D 020 ( 8) 030 (4)] 0.00 ( 6)| 0.00( 7)
57- 92 456 456) 331 034 (3)] 472 (2)] 245 (2) 0.00 (-2)] 0.00(2)
57-92 1898 1898 338] 9.46 (8)] L71 (5) 3.16 (4)15.05 (5 748 4
57- 92 1716 1716 3401 0.82 (9| 1.20 ( 53 029 (4] 0.00 ( 5] 0.00( 5
57- 92 12520 2520 351 5.44 (10)| 0.85 (10)| 0.23 ( 6)] 000 ( T|. 0.00( 9)
757- 92 2580 2580] 352 4.78 (10)| 2.66 (10)] 4.46 ( 6)| 2.86 ( 7)| 0.70( 6)
 57-92) o 1282] 1282 353 18.65 ((2)] 1.90 ((4) 3.13 ( 3) 000 ( 3)] 4.36(3)
" 93-183 1721 1721 329 044 (9] 036 (7)) 0.00 ( 3)] 008 ( 5 0.00(6)
93 -183 1047 1047 332]14.23 (6)] 092 (4)] 838 (3) 473 (3)| 1.62( 3
93 - 183 - 948 048 337| 10.14 ( 5)|. 1.28 ( 4)| 593 (2) 435 (3] 13.13('2)
93-183 ‘585 585 339|16.12 (°3)] 293 (2) 888 (2) 147 ()| 11.53(2)
93 - 183 474 474|  354|21.78 ((2)| 040 ((2)] 445 (2) 1.10 (2)] 3.08( 2)
184 -274 " 151 147 333] 773 (2)) 032 (2 056 (2) 115 (2) 295 2)
184 - 274 121 121] 336] 3.75 ( 3)] 6.53 ( 2)] 320 ( 2){ 1460 ( 2)] 053( 2)
C184-274 103 103 355 C()27.50 (2)) 448 (2} 6.00 () 1.43( 2)
275 - 366 92 96 - 334 138 (23 0.70 ((2)] 0.00 (2} 0.78 (3| 0.80( 2)
275 - 366 58 58] 335[22.33 ( 2)] 1.93 (2)] 215 (2)] 3.10 (2)] 149 2)
275-366 61 61 356 () 123 (2) 068 ( 2)36.33 (2)  9.60( 2)
367 - 549 93 166 7171 1.70 (2) () . (DL 000 (2) 168 2)
367 - 549 76 76 7191 993 (] 0.02.(2) () 435 (2} 057 2)
367 - 549 76 76| 721 (9 120 (2) () 12.80 ( 2)] 4.90( 2)
550 -731 111 134 718 () () () 066 (2) 1.88( 2)
550 - 731 105 103 720 () () () 293 (2) 0.00(2)
550 - 731 93 93 722 ()] 048 ( 2) () 445 (2 1.20( 2)
732-914 _ 105] 764 Ol (O QL Q)
732-914 99 768 () (.) () N ()
732-914 135 772 {.) () () . () ()
915 -1097 124 765 () () () . () {.)
015 -1097 138, 769 () () ) . () {.)
915-1097 128 773 ) () {.) () ()
1098 -1280 144 766 () () () . () ()
1098 -1280 128 770 () () () . () ()
1098 -1280 135 774 () (.) () . () ()
1281 -1463 158 767 () () () () ()
| 1281-14637 o 175 770 . () () (. () (.)
1281 -1463 155 775 () () () () ()
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Fig. 1 Abundance (millions) at length (cm) of witch flounder from spring surveys in Div. 3NO combined during 1984-95.

Solid line represents estimates using Engel trawl and dashed line represents Campelen trawl catch equivalents. -

/
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Fig.2 Stratified mean number per set at age of witch flounder in Div. INO (combined) from spring surveys during 1984-94.
Surveys were conducted using an Engel otter traw] (No conversions applied).
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Fig. 3 Stratified mean number per set at age of witch flounder in Div. 3NO (combined} from spring surveys during 1984-94.

Surveys were conducted using an Engel otter trawl but data presented here have been converted to Campelen trawl
catch equivalents. ' :
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Fig. 5 Length frequency distributions of witch flounder from fall surveys in 1995-97 using the Campelen
1800 shrimp survey trawl. '
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