NOT TO BE CITED WITHOUR PRIOR
REFERENCE TO THE AUTHOR(S)

Northwest Atlantic Fisheries Organization

Serial No. N5922 NAFO SCR Doc. 11/ 037

SCIENTIFIC COUNCIL MEETING - JUNE 2011

Witch Flounder, American Plaice and Yellowtail Flounder in Canadian Spring and Autumn
Surveys: Time Series Stock Distribution Maps

By

D. Maddock Parsons

Northwest Atlantic Fisheries Center, Science Branch, Department of Fisheries and Oceans, Canada.
80 East White Hills Road, St. John's, Newfoundland Canada, AIC 5XI.
Email: dawn.parsons@dfo-mpo.gc.ca

Abstract

The annual stratified spring and autumn surveys conducted by the Canadian Department
of Fisheries and Oceans provide information on distribution and abundance of several groundfish
stocks that are assessed by the North Atlantic Fisheries Organization (NAFO). Distribution maps
of each stock are often presented annually with the assessment document and it is difficult to get
an overall picture of changes in distribution over time, or compare between stocks or species. To
allow such comparisons, distribution plots of 4 stocks of flatfish, plotted on the same scale
within each stock, are presented.

Methods

Mean number and weight (kg) per tow from Canadian spring and autumn surveys were
plotted using ACON data visualization software (Black, 1991) for each stock examined; witch
flounder in NAFO Divs. 2J3KL and 3NO, American plaice in Divs. 3LNO and yellowtail
flounder in Divs. 3LNO. In order to allow comparisons between season and over time, all scaling
is constant within each stock, using continuous scaling to display the data. For each stock, plots
are in descending order of year with number per tow in the top panel and weight (kg) per tow in
the lower panel. Spring surveys are on the left, autumn on the right. For years where there are
only spring data in the series (fall surveys in 3N and 30 didn’t begin until 1990), two years are
presented on each page. For 2J3KL, only autumn surveys cover the stock area and those are
presented as two years per page. All plots are Campelen or Campelen equivalent (see Brodie and
Stansbury (2007) and Healey and Brodie (2009) for a detailed description of the surveys, timing
of gear change, conversions and problems with coverage).



Results

Tables 1 and 2 give details of the Canadian spring and autumn surveys from 1984 to present. The
survey gear changed in autumn of 1995 from an Engel trawl to Campelen 145 shrimp trawl.

Figures 1-14 show witch flounder number and weight (kg) per tow from NAFO Divs. 2J3KL
from 2010-1984. Only the autumn surveys cover the complete stock area and are shown for
1984-2010.

Figures 15-38 give distribution plots for Divs. 3NO witch flounder. Autumn surveys extended
into 3N and 30 in 1990 and continued until 2010. The spring survey series for this stock extends
back to 1983.

American plaice plots are shown in Figures 39-63 and cover the spring time series in Divs.
3LNO from 1984-2010 and the autumn series from 1990-2010.

Last, but not least, the distribution plots for yellowtail flounder follow in figures 64-87, with
spring surveys from 1983 and autumn series beginning in 1990.
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Figure 1. Distribution of witch flounder in NAFO Divs. 2J3KL: number and weight (kg) per tow
in the Canadian autumn surveys for 2010 and 2009.




Figure 2. Distrib
in the Canadian autumn surveys for 2008 and 2007.



Figure 3. Distrib
in the Canadian autumn surveys for 2006 and 2005.
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Figure 4. Distribution of witch flounder in NAFO Divs. 2J3KL: number and weight (kg) per tow
in the Canadian autumn surveys for 2004 and 2003.
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Figure 5. Distribution of witch flounder in NAFO Divs. 2J3KL: number and weight (kg) per tow
in the Canadian autumn surveys for 2002 and 2001.
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Figure 6. Distribution of witch flounder in NAFO Divs. 2J3K

in the Canadian autumn surveys for 2000 and 1999.
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Figure 7. Distrib
in the Canadian autumn surveys for 1998 and 1997.
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Figure 8. Distribution of witch flounder in NAFO Divs. 2J3KL: number and weight (kg) per tow
in the Canadian autumn surveys for 1996 and 1995.
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Figure 9. Distribution of witch flounder in NAFO Divs. 2J3KL: number and weight (kg) per tow
in the Canadian autumn surveys for 1994 and 1993.
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Figure 10. Distri
tow in the Canadian autumn surveys for 1992 and 1991.
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Figure 11. Distribution of witch flounder in NAFO Divs. 2J3K

tow in the Canadian autumn surveys for 1990 and 1989.
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Figure 12. Distribution of witch flounder in NAFO Divs. 2J3KL: number and weight (kg) per
tow in the Canadian autumn surveys for 1988 and 1987.
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Figure 13. Distribution of witch flounder in N
tow in the Canadian autumn surveys for 1986 and 1985.
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Figure 14. Distribution of witch flounder in NAFO Divs. 2J3KL: number and weight (kg) per

tow in the Canadian autumn surveys for 1984.
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Figure 15. Distribution of witch flounder in NAFO Divs. 3NO: number and weight (kg) per tow in the Canadian spring and autumn surveys for 2010.
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Figure 16. Distribution of witch flounder in NAFO Divs. 3NO: number and weight (kg) per tow in the Canadian spring and autumn surveys for 2009.
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Figure 17. Distribution of witch flounder in NAFO Divs. 3NO: number and weight (kg) per tow in the Canadian spring and autumn surveys for 2008.
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Figure 18. Distribution of witch flounder in NAFO Divs. 3NO: number and weight (kg) per tow in the Canadian spring and autumn surveys for 2007.
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Figure 19. Distribution of witch flounder in NAFO Divs. 3NO: number and weight (kg) per tow in the Canadian spring and autumn surveys for 2006.
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Figure 20. Distribution of witch flounder in NAFO Divs. 3NO: number and weight (kg) per tow in the Canadian spring and autumn surveys for 2005.
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Figure 21. Distribution of witch flounder in NAFO Divs. 3NO: number and weight (kg) per tow in the Canadian spring and autumn surveys for 2004.
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Figure 22. Distribution of witch flounder in NAFO Divs. 3NO: number and weight (kg) per tow in the Canadian spring and autumn surveys for 2003.




27

Figure 23. Distribution of witch flounder in NAFO Divs. 3NO: number and weight (kg) per tow in the Canadian spring and autumn surveys for 2002.
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Figure 24. Distribution of witch flounder in NAFO Divs. 3NO: number and weight (kg) per tow in the Canadian spring and autumn surveys for 2001.
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Figure 25. Distribution of witch flounder in NAFO Divs. 3NO: number and weight (kg) per tow in the Canadian spring and autumn surveys for 2000.
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Figure 26. Distribution of witch flounder in NAFO Divs. 3NO: number and weight (kg) per tow in the Canadian spring and autumn surveys for 1999.
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Figure 27. Distribution of witch flounder in NAFO Divs. 3NO: number and weight (kg) per tow in the Canadian spring and autumn surveys for 1998.
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Figure 28. Distribution of witch flounder in NAFO Divs. 3NO: number and weight (kg) per tow in the Canadian spring and autumn surveys for 1997.
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Figure 29. Distribution of witch flounder in NAFO Divs. 3NO: number and weight (kg) per tow in the Canadian spring and autumn surveys for 1996.
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Figure 30. Distribution of witch flounder in NAFO Divs. 3NO: number and weight (kg) per tow in the Canadian spring and autumn surveys for 1995.
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Figure 31. Distribution of witch flounder in NAFO Divs. 3NO: number and weight (kg) per tow in the Canadian spring and autumn surveys for 1994.
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Figure 32. Distribution of witch flounder in NAFO Divs. 3NO: number and weight (kg) per tow in the Canadian spring and autumn surveys for 1993.
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Figure 33. Distribution of witch flounder in NAFO Divs. 3NO: number and weight (kg) per tow in the Canadian spring and autumn surveys for 1992.
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Figure 34. Distribution of witch flounder in NAFO Divs. 3NO: number and weight (kg) per tow in the Canadian spring and autumn surveys for 1991.
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Figure 35. Distribution of witch flounder in NAFO Divs. 3NO: number and weight (kg) per tow in the Canadian spring and autumn surveys for 1990.
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Figure 36. Distribution of witch flounder in NAFO Divs. 3NO: number and weight (kg) per tow in the Canadian spring surveys for 1989 and 1988.
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Figure 37. Distribution of witch flounder in NAFO Divs. 3NO: number and weight (kg) per tow in the Canadian spring surveys for 1987 and 1986.
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Figure 38. Distribution of witch flounder in NAFO Divs. 3NO: number and weight (kg) per tow in the Canadian spring surveys for 1985 and 1984.
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Figure 39. Distribution of American plaice in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 2010.
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Figure 40. Distribution of American plaice in NAFO Divs. 3LNO: number and weight (kg) per tow in the

Canadian spring and autumn surveys for 2009.
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Figure 41. Distribution of American plaice in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 2008.
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Figure 42. Distribution of American plaice in NAFO Divs. 3LNO: number and weight (kg) per tow in the

Canadian spring and autumn surveys for 2007.
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Figure 43. Distribution of American plaice in NAFO Divs. 3LNO: number and weight (kg) per tow in the

Canadian spring and autumn surveys for 2006.



48

- - n an - [} - - anr o - [
\ -.
1
. . 8 30
Ul . " f AT
ff 3y o > = a 100
A ' o ~ - - ‘ T . 'y Eu:u:u
Sl r a ||_1.
'F; At _
. y b =
¥ L .
"- [T e B
i 'v: th 7 4
- b %.
y - ; w 'F'ﬁ- .;.ﬁ:
W1 L3 18-
e v
. [
T | "4 | fibe
. » u A . = 1
“I
- - o o - [
-I
[ ]
™
-l f Ek Rk = =
o A m
- -+ .wﬁﬂr r-
h B T ]
+ T
HOL b -
N g TON, '
“I -
. *
" % s T
- ""F ,- ;
w : -
" ¥
T B | g 1 v
T " u N | » a

Figure 44. Distribution of American plaice in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 2005.
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Figure 45. Distribution of American plaice in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 2004.
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Figure 46. Distribution of American plaice in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 2003.
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Figure 47. Distribution of American plaice in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 2002.
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Figure 48. Distribution of American plaice in NAFO Divs. 3LNO: number and weight (kg) per tow in the

Canadian spring and autumn surveys for 2001.
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Figure 49. Distribution of American plaice in NAFO Divs. 3LNO: number and weight (kg) per tow in the

Canadian spring and autumn surveys for 2000.



Figure 50. Distribution of American plaice in NAFO Divs. 3LNO: number and weight (kg) per tow in the

Canadian spring and autumn surveys for 1999.
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Figure 52. Distribution of American plaice in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 1997.



Figure 53. Distribution of American plaice in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for1996.
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Figure 54. Distribution of American plaice in NAFO Divs. 3LNO: number and weight (kg) per tow in the

Canadian spring and autumn surveys for 1995.
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Figure 55. Distribution of American plaice in NAFO Divs
Canadian spring and autumn surveys for 1994.
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Figure 56. Distribution of American plaice in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 1993.
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Figure 57. Distribution of American plaice in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 1992.
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Figure 58. Distribution of American plaice in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 1991.




Figure 59. Distribution of American plaice in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 1990.
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Figure 60. Distribution of American plaice in NAFO Divs. 3LNO: number and weight (kg) per tow in the

Canadian spring surveys for 1990 and 1989.
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Figure 61. Distribution of American plaice in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring surveys for 1988 and 1987.
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Figure 62. Distribution of American plaice in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring surveys for 1987 and 1986.
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Figure 63. Distribution of American plaice in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring surveys for 1985 and 1984.
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Figure 64. Distribution of yellowtail flounder in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 2010.
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Figure 65. Distribution of yellowtail flounder in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 2009.
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Figure 66. Distribution of yellowtail flounder in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 2008.
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Figure 67. Distribution of yellowtail flounder in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 2007.
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Figure 68. Distribution of yellowtail flounder in NAFO Divs. 3LNO: number and weight (kg) per tow in the

Canadian spring and autumn surveys for 2006.
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Figure 69. Distribution of yellowtail flounder in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 2005.



Figure 70. Distribution of yellowtail flounder in NAFO Divs. 3LNO
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Figure 71. Distribution of yellowtail flounder in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 2003.
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Figure 72. Distribution of yellowtail flounder in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 2002.
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Canadian spring and autumn surveys for 2001.

Figure 73. Distribution of yellowtail flounder in NAFO Divs. 3LNO: number and weight (kg) per tow in the




- = A o w oW a = - .
1] )
) —— . ) - -
/I.’" : . a - f.’I n" » r- [ 8
- 5 R . * . + 4 .
RGN T 1
[ gl [ , u* i b, i U 8
. e - e T
LAy - -‘ﬁ’% fe
0 .
' -
e = = Praretrr=t = u
-
- = W o o - a = av ar - -
» » \ » -. » » \ »
) —— ] . - -
j'; iy a " f;l" o n
-0 SO Wl T4 K g
.o [ syl Wt . E g
-" e . o n* L e ' Sl L
[ !-‘;"': -: - - I'_ .;i . -
bt i sk .
¥ ‘;Ti Q T ﬂ’r * 'Ht'
. e K
:l:l\i:m » u : ::I::: » u

» 30
8 100

.EIZIIZI
. 0

Figure 74. Distribution of yellowtail flounder in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 2000.
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Canadian spring and autumn surveys for 1999.

Figure 75. Distribution of yellowtail flounder in NAFO Divs. 3LNO: number and weight (kg) per tow in the
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Figure 76. Distribution of yellowtail flounder in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 1998.
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Figure 77. Distribution of yellowtail flounder in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 1997.



- an aw o - m - m a a - -
) "
o
y " e . 3 ¥ - 50
ua 00
+, 9 QN , 9 R R o %
o ALy L o' an ;"' :
il ., e » .
n Wy -'r?""r '.-"‘ [TL LY - & ‘-.'.
I'i_ q-i 5 (TR . L ll-.
o .-
% (T .
Wy I i R | it 1 v \:
. » u e v » u
“l
- a a ol - m - m a a - -
\ -
[ ] l- l . .l [ ) b s
s, A S AT
‘ [] 1 [ ‘ L} "o
PR e Y " Al
:ll.l 3 ) f. : [T -“l.'.l a I* [ ]
e, -.ra'- e W A s g : 'S
| | L] ! !. " ' .lr'--
-".*.-# rf.- [ : - i' :-
J'.rF " ' ?
%55 bl
bl ¥
g 1EE H"d | g1t 1 N
- » u - Wyt 2 an

Figure 78. Distribution of yellowtail flounder in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 1996.
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Figure 79. Distribution of yellowtail flounder in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 1995.
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Figure 80. Distribution of yellowtail flounder in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 1994.



Figure 81. Distribution of yellowtail flounder in NAFO Divs. 3LNO
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Canadian spring and autumn surveys for 1993.

: number and weight (kg) per tow in the
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Figure 82. Distribution of yellowtail flounder in NAFO Divs. 3LNO: number and weight (kg) per tow in the

Canadian spring and autumn surveys for 1992.
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Canadian spring and autumn surveys for 1991.

Figure 83. Distribution of yellowtail flounder in NAFO Divs. 3LNO: number and weight (kg) per tow in the
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Figure 84. Distribution of yellowtail flounder in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring and autumn surveys for 1990.



89

" Fi" l!' I!' - . EE" i Fi" I!' . I!' . - . " .
1
ﬁ T K | & ‘.* - f w .l: “- . . 50
>~ 1 N\ & > . "y o @ 100
-+, ‘ j - L} 4 o - A ‘ A uy ‘.I- . 200
-'l [ -. .I |l. '. .ﬂl . > " H .
I.I 4 - A . ] “ " I.-. ‘ - L] - 3
re a0 li.._‘i'a_ﬁ‘ﬁ-: _' - -~y |‘. T -'-ul
. - > .
i DF7 ] A
"';"" f': -' L .. L] ﬁ % P‘# =
1 "‘._. = ” ﬁ
P-:%',_ I ' F: rﬂj’
. L
I g I B | ey 1o
. » u A . » 1
“I
" Fi" | [ an - EE" i Fi" " an" - "
- Sy
ﬁ T K | L [ f - oy AP,
’ L > - bpadin b &
o " Wheo wpf o s o
".- :. -. ! ..I"\. -' ..- 'J. y '- ;. ]
. * - b [ ] n “ ' -‘I. y - | ] - ;
= r1 '-;:ﬁ ' ¥ .- : . - I: | ]
[ =II FII!“‘ “nf [T o . I ﬂ'-. ' '; ¥
d |‘r ’ .' [] " & 0 .
" lw’l-'r: X ff— " [ " *;Eé 'LF ] 1r‘
rlv q."‘ 7 L Fo
g [TL i P
& » ¥ ¥
ey . 1] | ey e
“I

Figure 85. Distribution of yellowtail flounder in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring surveys for 1989 and 1988.
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Figure 86. Distribution of yellowtail flounder in NAFO Divs. 3LNO: number and weight (kg) per tow in the

Canadian spring surveys for 1987 and 1986.
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Figure 87. Distribution of yellowtail flounder in NAFO Divs. 3LNO: number and weight (kg) per tow in the
Canadian spring surveys for 1985 and 1984.



