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Chapter 6 Arctic Flounder

Results

Relative Abundance and Distribution

The following discussions of relative abundance and distribution of Arctic
flounder result from two approaches to analyzing the spatial and temporal
variation in daily catch rates (fish/d). First we employed a two-way ANOVA to
address the overall relative contribution of years and sampling areas as
sources of variation in CPUE over the 4-year study period. In the second set
of analyses we addressed the spatial and intraseasonal variation observed in
daily catch rates of Arctic flounder within each sampling year.

Two-way ANOVA.— The year and area main effects, plus the interaction term,
were highly significant (P < 0.0013) in the two-way analysis of Arctic
flounder daily catch rates (Table 6.1). The model was marginally successful
in explaining the overall observed variation (R? = 0.25). The year main
effect appeared to explain more variation than did the area effect, as
evidenced by the relative apportionment of model sum of squares. This
relationship held true regardless of the order in which the independent
variables were entered in the computer algorithm. This suggests that Arctic
flounder daily catch rates varied more over years than among sampling areas.
The main effect means comparisons corroborate this premise, although a formal
interpretation is confounded by the significant interaction effect.
Comparisons among interaction levels showed that daily catch rates were
generally highest in 1990 and 1991 and lowest in 1988 regardless of sampling
area,

Spatial differences.— Within-year comparisons of daily catch rates (fish/d)
among net stations indicated variability in the relative abundance of Arctic
flounder (Table 6.2; Figure 6.1). During 1988, net station KLO5 had higher
daily catch rates than net stations SC01l, KL10, JL12, and PBOl. Net station
KLO5 daily catch rates did not differ significantly from those at net stations
JL14 and PBO2. 1In 1989, we documented the highest daily catch rates at net
station KLO5. We recorded the next highest daily catch rates at net stations
SCO04, KL10, and JLl14. No differences were found between net stations JL12 and
JL14. Net station SCOl had lower daily catch rates than all other net
stations, excluding net station JL12. During 1990, we detected higher daily
catch rates at net station BL0O2 than at net station BL0O4. No other
within-year differences were observed. In 1991, net station KLO5 had higher
daily catch rates than net stations JL12 and BLO4. We observed no other
within-year differences in 1991.

We noted few significant differences among sampling area daily catch rates.
In 1988, Kaktovik Lagoon had higher daily catch rates than Simpson Cove and
Jago Lagoon (Table 6.3; Figure 6.2). Simpson Cove daily catch rates did not
differ from those in Jago Lagoon. Catch rates in Pokok Bay did not differ
from those in Kaktovik or Jago lagoons. During 1989, Kaktovik Lagoon daily
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TABLE 6.1.— Two factor analysis of variance on log-transformed daily catch
rates (ln (CPUE+l)) and Tukey means comparisons for Arctic flounder from
coastal waters of the Arctic Refuge. Effects followed by the same letter are
not significantly different (P > 0.05). Mean, = geometric mean.

Sum of Mean
Source df squares square F-value P-value
Model
Year 3 576.29 192.09 112.39 0.0001
Area 3 112.55 37.52 21.95 0.0001
YearxArea 7 40.76 5.82 3.41 0.0013
Error 1281 2189.41 1.71
Total 1294 2919.00
Year Mean, Tukey grouping
1990 3.07 A
1991 2.76 B
1989 2.21 c
1988 1.01 D
Area Mean, Tukey grouping
Beaufort 2.76 A
Kaktovik 2.73 A
Jago 2.28 B
Simpson 2.21 B
YearxArea Mean, Tukey grouping
1990-Kaktovik 3.31 A
1990-Jago 3.10 A
1990-Simpson 2.99 A
1991 -Kaktovik 2.99 A
1989-Kaktovik 2.95 A
1990-Beaufort 2.88 A
1991-Simpson 2.72 A
1991-Jago 2.69 A
1991-Beaufort 2.64 A
1989-Jago 1.90 B
1989-Simpson 1.80 B
1988-Kaktovik 1.52 B
1988-Jago 0.51 C
1988-Simpson 0.47 C
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TABLE 6.2.— Comparison of daily CPUE (fish/d) observations among fyke net
stations for Arctic flounder in Arctic Refuge coastal waters, 1988-91. Within
each year those net stations with the same letter are not significantly
different (Kruskal-Wallis test with Scheffé multiple comparisons). Net
stations with dashed lines were not fished within that year.

Within year Scheffé groupings

Station 1988 1989 1990 1991
sco1 B D A,B A,B
SCO4 .- B A,B
KLO5 A A A A
KL10 B A,B
JL12 B Cc,D A,B B
JL14 A,B B,C A A,B
PBO1 B -- -- --
PBO2 A,B -- . --
BLO2 .- A A,B

BLOA -- B B
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FIGURE 6.1.— Boxplots comparing daily CPUE (fish/d) observations among net
stations for Arctic flounder in Arctic Refuge coastal waters, 1988-91.
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TABLE 6.3.— Comparison of daily CPUE (fish/d) observations among sampling
areas for Arctic flounder in Arctic Refuge coastal waters, 1988-91. Within
each year those sampling areas with the same letter are not significantly
different (Kruskal-Wallis test with Scheffé multiple comparisons). Sampling
areas with dashed lines were not fished within that year.

Within year Scheffé groupings

Sampling area 1988 1989 1990 1991
Simpson Cove

Kaktovik Lagoon A A

Jago Lagoon B,C

Pokok Bay A,B -- -~ -
Beaufort Lagoon -- A A
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FIGURE 6.2.— Boxplots comparing daily CPUE (fish/d) observations among
sampling areas for Arctic flounder in Arctic Refuge coastal waters, 1988-91.
SC = Simpson Cove; KL = Kaktovik Lagoon; JL = Jago Lagoon; PB = Pokok Bay;
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catch rates were higher than those in Simpson Cove or Jago Lagoon. Daily
catch rates in these latter areas did not differ. We did not detect
within-year differences among sampling areas during 1990 and 1991.

Temporal differences.— Net station SCOl daily catch rates were constant
three out of four time periods in 1988, 1989 and 1990 (Table 6.4; Figures
6.3-6.6). During 1991 Arctic flounder daily catch rates were lower in the
latter half of the sampling season. Daily catch rates at net station SCO4
decreased during the sampling seasons of 1989, 1990, and 1991. Sampling area
daily catch rates for Simpson Cove decreased at the end of the sampling season
in each year.

Daily catch rates at net station KLO5 were constant during three out of the
four time periods in 1988, 1989, and 1990 (Table 6.5; Figures 6.7-6.10).
Decreases in daily catch rates occurred during the latter half of the sampling
season in 1989 and 1991. Net station KL10 also had constant daily catch rates
during three of the four time periods in 1988 and 1989. 1In 1990 and 1991,
Arctic flounder daily catch rates prior to August 15 were higher than those
after this date. Daily catch rates in the Kaktovik Lagoon sampling area were
constant during 1988, whereas declines were observed during 1989, 1990, and
1991.

Arctic flounder daily catch rates at net stations JL12 and JL14 decreased
during the latter part of the sampling season in 1988-91 (Table 6.6; Figures
6.11-6.14). We observed a similar pattern of declining daily catch rates in
the Jago Lagoon sampling area in each of the four years of study.

We also documented lower daily catch rates at the end of the sampling season
at net stations PBOl and PBO2, in 1988, and BLO2 in 1990 and 1991 (Table 6.7;
Figures 6.15-6.17). 1In contrast, net station BLO4 had its lowest observed
daily catch rates during early August in 1990. Also, Arctic flounder daily
catch rates at net station BLO4 in 1991 were highest during late August.
Sampling area daily catch rates for Pokok Bay, 1988, and Beaufort Lagoon, 1990
and 1991, also indicated declines during the latter half of the sampling
season.

For net stations SCOl, KLO5, KL10, JL12, and JL14, among-year comparisons
indicated that 1988 Arctic flounder daily catch rates were the lowest of the
four years (Table 6.8; Figures 6.18-6.21). At net station SC04 daily catch
rates were stable among the years 1989-91. Arctic flounder daily catch rates
in 1990 were higher than those in 1991 at net station BLO4. For the Simpson
Cove, Kaktovik and Jago lagoons sampling areas, among-year comparisons
indicated that 1988 daily catch rates were the lowest (Table 6.8; Figures
6.18-6.21). Daily catch rates were stable between 1990 and 1991 in all
sampling areas.

By time period, among-year comparisons of daily catch rates indicated that
daily catch rates in 1988 were among the lowest observed at net station SCOL
(Table 6.9; Figures 6.22, 6.23). At net station SC04, daily catch rates prior
to August 14 were lowest in 1989. Daily catch rates were stable among years
after August 15. Simpson Cove 1988 daily catch rates were among the lowest
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TABLE 6.4.— Comparison of daily CPUE (fish/d) observations among time
periods for Arctic flounder in Simpson Cove. For each net station/sampling
area those time periods with the same letter, within each year, are not
significantly different (Kruskal-Wallis test with Scheffé multiple
comparisons). Time period 1 corresponds to the period from the first sampling
day to July 31. Time period 2 corresponds to the periocd from August 1 to
August 14, Time period 3 corresponds to the period from August 15 to August
31. Time period 4 corresponds to the period from September 1 to the last
sampling day. Locations with dashed lines were not fished during that time
period.

Within year Scheffé groupings

Time Period 1988 1989 1990 1991

Net Station - SCOl

1 A,B B A A
2 A A,B A A
3 A A B
4 B B A B

Net Station - SCO04

1 -- A A
2 -- B A
3 -- B B
4 -- C B --

Simpson Cove

1 A,B A A A
2 A A A,B A
3 A B B
4 B B C C
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TABLE 6.5.— Comparison of daily CPUE (fish/d) observations among time
periods for Arctic flounder in Kaktovik Lagoon, 1988-91. For each net
station/sampling are those time periods with the same letter, within the same
year, are not significantly different (Kruskal-Wallis test with Scheffé
multiple comparisons). Time period 1 corresponds to the period from the first
sampling day to July 31. Time period 2 corresponds to the period from August
1 to August 14. Time period 3 corresponds to the period from August 15 to
August 31. Time period 4 corresponds to the period from September 1 to the
last sampling day.

Within year Scheffé groupings

Time Period 1988 1989 1990 1991

Net Station - KLO5

1 A A A,B A
2 A A B A,B
3 A A A B,C
4 A B A,B c
Net Station - KL10
1 A B A A
2 A A
3 A,B A B B
4 B A,B B B
Kaktovik Lagoon
1 A A,B A A
2 A A,B A
3 A B B
4 A B c




484

‘Aep Buirdues 3sel oya o3 T xsqueades = # g 03 G asndny = ¢
47 03 1 3asndny = g {1¢ AInr 03 Lep Surrduwes 3sITF 9yl = T 886 UT uooSeT NTA0IEY UT I9punoTl
21301y 103 sporaad swiy Suowe suolzearssqo (p/YsiF) AndD L1rep Suraedwoo syojdxog —'/°9 FUNOII

polied =Wl

P
’ U
i L oz % H o T Foz &
) - 0 . % L L 2 . m
— TN
or . ov o
w
L og >
b ~ 09 /
- ~ 09 . 1 o}
uoobpn oL L g ~
ANOPIPY . 0L . SO . - 08
9

T66T-886T ‘I¥0dHY TVNIA ‘XdNLS SITIAHSIA TVISVOD Z00T



485

‘fep Burrdwes 3se] sy3 o3 T aaqueadeg = # {T¢ 03 ¢ 3sn3ny = ¢
‘47 03 1 3sn8ny = g {1¢ Anr o3 Aep Burjdwes 3saTJ syl = T °686T UT Uo0BeT TA03NEY UT IOpUNnoT]
01301y 103 spotriad suiy Suowe suorleAaesqo (p/ysiF) ANdD A1Tep Suraedwoo sjyordxog —'g'9 FTUNOIJ

poliad awil

14 ¢ [4 b L4 £ 4 l 14

1 1 { | 1 I | ! 1 1 1 Il

%++aro + @o l%l ﬂ-o

%)
o~
—

— @
—le

He

}) 3ANdD

- 00t
- 00t .ﬁ %

- 09 . - 0Sl
- Szl . %

(P/ys

uoobo] L - 0§l - 08

¥IAO}Y D . oLIx . SO . - 00¢

T66T-886T ‘I¥OdEY TVNI4 ‘XQNLS SITWAHSIA 'TVLSVOD Z00T



486

"fep Buridwes 3se] °oyy o3 | Ioqueadss = 4 (g 03 G asndny = ¢
‘yT 03 T asndny = g (1¢ LInr o3 Aep Burjdwes 3sITI ay3z = T ‘(0661 UT U00SET YTA0OINEY UT I9PUNOTJ
21302y 103 sporiad swi3 Zuowe suorlleAaISssqo (pP/YsiF) HndD AT11ep Suraedwoo s3zordxog —'g°9 FTUNOIJ

polied awi|

4 ¢ [4 ! ¥ £ [4 ! ¥ £ z L
| 1 1 1 1 | { I 1 f 1 1
- -0 * r 0 Y -0
— t 4 = == 7 . .t
@)
~ 0§ - 0§ - 05 T
. -
- 001 - 001 - 001 rm
I =
. - 0S1 . - 0G1 - 0SlL w
- L - /
. 00¢ 1 L o0z . e]oT4 m\
uooboT .
AlAOPIDY - ocz | 0L SO - osz
0S¢

T66T-886T ‘L90dHEY TVNIA ‘AANLS SITYAHSIA TVISVOD ZOOT



487

"Aep Burdwes 3s®] 9Yy3 o3 T Iaquwelde§ = 4 {T¢ 03 G 3Isndny = ¢
‘97 03 T 3sn8ny = g 1¢ AInr 03 Lep Burrdwes 3sITF Oyl = T [T UT U003 HTA03EY UT ISpUNoOTJ
01301y 103 spotiaad swry Zuowe suollealssqo (p/ysiF) dndo L11ep Suriedwoo sjordxog —'Q1°9 TUNOIJ

polied awi]

¥ ¢ Z 1 14 £ [ 3 4 ¢ 4 8
L _+ I 1 L o I ) L Lo o
. —_—
= t T . 0 :
T ﬁ - sZ ot I [ rse O
- 0¢ - 0% Y
. - | oc . i N -
. - 0% * SV
-S4 .‘y - 0¥ - 001 \||T./
- 001¢ . - 08 - GCl QUuI
- WNF B Om r Om—. W
uooboT - 0L - GLL >~
31A0}} D e Lo | 0L . GO .

T66T-886T ‘I90d¥d TVNIA ‘XQALS SATYIHSIA TVISVOD Z0OT



488 1002 COASTAL FISHERIES STUDY, FINAL REPORT, 1988-1991

TABLE 6.6.— Comparison of daily CPUE (fish/d) observations among time
periods for Arctic flounder in Jago Lagoon, 1988-91. For each net
station/sampling area those time periods with the same letter, within the same
year, are not significantly different (Kruskal-Wallis test with Scheffé
multiple comparisons). Time period 1 corresponds to the period from the first
sampling day to July 31. Time period 2 corresponds to the period from August
1 to August 14. Time period 3 corresponds to the period from August 15 to
August 31, Time period 4 corresponds to the period from September 1 to the
last sampling day.

Within year Scheffé groupings

Time Period 1988 1989 1990 1991

Net Station - JL12

E NV N I
o
[v~]
e
Q
Q
>
=)

Net Station - JL14

1 A A A A
2 A,B A A,B A,B
3 A A B,C B,C
4 B B c c
Jago Lagoon
1 A A A A
2 A A B A,B
3 A A C B
4 B B C C
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TABLE 6.7.— Comparison of daily CPUE (fish/d) observations among time
periods for Arctic flounder in Pokok Bay/Beaufort Lagoon, 1988-91. For each
net station/sampling area those time periods with the same letter, within the
same year, are not significantly different (Kruskal-Wallis test with Scheffé
multiple comparisons). Time period 1 corresponds to the period from the first
sampling day to July 31. Time period 2 corresponds to the period from August
1 to August 14. Time period 3 corresponds to the period from August 15 to
August 31. Time period 4 corresponds to the period from September 1 to the
last sampling day. Locations with dashed lines were not fished during that
time period.

Within year Scheffé groupings

Time Period 1988 1990 1991

PBO1 BLO2

1 A A A

2 A A A

3 B B A

4 B C B
PBO2 BLO4

1 -- A B

2 A B B

3 A,B A A

4 B A B

Pokok Bay Beaufort Lagoon

M w N e
o = o >
oI A
- .
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TABLE 6.8.— Comparison of daily CPUE (fish/d) observations among years for
Arctic flounder. For each net station/sampling area those years with the same
letter are not significantly different (Kruskal-Wallis test with Scheffé
multiple comparisons). Locations with dashed lines were not fished during
that year.

Within location Scheffé groupings

Year Net Station Net Station Sampling Area
SCO1 SCO04 Simpson Cove
1988 c -- C
1989 B B
1990 A A A
1991 A A
KLO5 KL10 Kaktovik Lagoon
1988 B B B
1989 A A A
1990 A A A
1991 A A A
JL12 JL14 Jago Lagoon
1988 C C c
1989 B B B
1990 A A A
1991 A A A
BLO2 BLO4 Beaufort Lagoon
1990 A B A

1991 B A A
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TABLE 6.9.— Comparison of daily CPUE (fish/d) observations among years for
Arctic flounder in Simpson Cove. For each net station/sampling area those
years with the same letter, within the time period, are not significantly
different (Kruskal-Wallis test with Scheffé multiple comparisons). Locations
with dashed lines were not sampled during that year.

Within location Scheffé groupings

Year Scol 5C04 Simpson Cove

Time Period 1 - first day to July 31

1988 B -- B
1989 B B
1990 A A
1991 A A
Time Period 2 - August 1 to August 14
1988 B -- C
1989 B B B
1990 A A A
1991 A A A
Time Period 3 - August 15 to August 31
1988 C -- C
1989 B A B
1990 A A A
1991 B A B
Time Period 4 - September 1 to last day
1988 B -- A
1989 B A
1990 A A
1991 B -- A
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FIGURE 6.22.— Boxplots comparing daily CPUE (fish/d) observations among
years for Arctic flounder in Simpson Cove. A = time period 1, the first
sampling day to July 31. B = time period 2, August 1 to August 14.
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prior to September 1, after which they were stable among years.

Prior to August 15 and after August 31, net station KLOS daily catch rates
were stable among at least three of the four years (Table 6.10; Figures 6.24,
6.25). Generally, net station KL10 catch rates during the first half of the
sampling season increased over the four years. After August 15, daily catch
rates were lowest during 1988, and then increased during 1989. Arctic
flounder daily catch rates did not differ between 1990 and 1991. Daily catch
rate trends for Kaktovik Lagoon were similar to those for net station KL10.

Net station JL12 daily catch rates were lowest in 1988 prior to August 1
(Table 6.11; Figures 6.26, 6.27). After August 1, daily catch rates were
stable among at least three out of four years. Arctic flounder daily catch
rates at net station JL14 were lower in 1988 and 1989 during the first half of
the sampling season. After August 15 daily catch rates were constant among at
least three of the four years. Daily catch rates increased from 1988-91 in
the Jago Lagoon sampling area.

Arctic flounder daily catch rates were consistently lower in 1991 than in
1990 at net station BLO2 during the sampling season (Table 6.12; Figures 6.28,
6.29). Net station BLO4 daily catch rates were stable between 1990 and 1991
at the beginning and end of the sampling season. During August daily catch
rates were higher in 1991. Beaufort Lagoon daily catch rates were highest in
1990 prior to July 31. After July we detected no differences between 1990 and
1991 daily catch rates.

Length Frequency Distributions

Arctic flounder length frequency distributions generally indicated bimodal
distributions when stratified by area, year, and time period (Figures
6.30-6.38). The first modes occurred at 50-150 mm TL, the second occurred at
200-250 mm TL. The strength of these modes varied among time periods and
years.

During 1988 and 1989 in Simpson Cove, length frequency comparisons among
years showed that we caught a higher percentage of fish grouped in the mode
representing larger fish, 200-250 mm TL (Figures 6.30, 6.31). 1In contrast,
the distributions for 1990 and 1991 indicated that we caught higher
percentages of smaller Arctic flounder.

We observed trends in Kaktovik and Jago lagoons similar to those in Simpson
Cove. Early-season length frequencies indicated the presence of a higher
percentage of large Arctic flounder in 1988 and 1989. This distribution
shifted to smaller fish in 1990 and 1991 (Figures 6.32, 6.33).

In Pokok Bay, the 1988 distributions indicated bimodal trends with a higher
percentage of larger fish (Figure 6.36) during the entire sampling season. In
Beaufort Lagoon, the length frequency distribution generally showed a higher
percentage of smaller fish (50-150 mm TL) for 1989-91. An exception was in
1989, from July 9 to 31, when fish from the larger size classes appeared to be
more abundant (Figure 6.37).
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TABLE 6.10.~ Comparison of daily CPUE (fish/d) observations among years for
Arctic flounder in Kaktovik Lagoon. For each net station/sampling area those
years with the same letter, within the time period, are not significantly
different (Kruskal-Wallis test with Scheffé multiple comparisons).

Within location Scheffé groupings

Year KLO5 KL10 Kaktovik Lagoon
Time Period 1 - first day to July 31

1988 c C

1989 A B B

1990 A,B A A

1991 A A A
Time Period 2 - August 1 to August 14

1988 A,B C B

1989 A A

1990 B A A

1991 A,B A,B A
Time Period 3 - August 15 to August 31

1988 B C c

1989 A A A

1990 A B A,B

1991 B B B,C
Time Period 4 - September 1 to last day

1988 B

1989 B A

1990 A A,B

1991 B B,C A,B
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FIGURE 6.24.— Boxplots comparing daily CPUE (fish/d) observations among
years for Arctic flounder in Kaktovik Lagoon. A = time period 1, the first
sampling day to July 31. B = time period 2, August 1 to August 1l4.
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TABLE 6.11.— Comparison of daily CPUE (fish/d) observations among years for

Arctic flounder in Jago Lagoon.
years with the same letter, within the time period, are not significantly

For each net station/sampling area those

different (Kruskal-Wallis test with Scheffé multiple comparisons).

Within location Scheffé groupings

Year JL12 JL14 Jago Lagoon
Time Period 1 - first day to July 31
1988 C B D
1989 B B C
1990 A A B
1991 A A A
Time Period 2 - August 1 to August 14
1988 B B c
1989 A,B B B
1990 A A A
1991 A A A
Time Period 3 - August 15 to August 31
1988 A B
1989 A A A,B
1990 A,B A A
1991 A A A
Time Period 4 - September 1 to last day
1988 B B B
1989 A,B A,B A
1990 A A,B A
1991 A,B A A
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FIGURE 6.26.— Boxplots comparing daily CPUE (fish/d) observations among
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TABLE 6.12.— Comparison of daily CPUE (fish/d) observations between years

for Arctic flounder in Beaufort Lagoon.

For each net station/sampling area

those years with the same letter, within the same time period, are not
significantly different (Kruskal-Wallis test with Scheffé multiple

comparisons).
Within location Scheffé groupings
Year BLO2 BLO4 Beaufort Lagoon
Time Period 1 - first day to July 31

1990 A A
1991 B

Time Period 2 - August 1 to August 14
1990 A B
1991 B A

Time Period 3 - August 15 to August 31
1990 A B A
1991 B A

Time Period 4 - September 1 to last day
1990 A

1991 B
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FIGURE 6.28.— Boxplots comparing daily CPUE (fish/d) observations between
years for Arctic flounder in Beaufort Lagoon. A = time period 1, the first
sampling day to July 31. B = time period 2, August 1 to August 14,



514 1002 COASTAL FISHERIES STUDY, FINAL REPORT, 1988-1991

600 100 500
C. BLO2 C.BLO4 C. Beaufort
500 - 80 - 400 | Lagoon
.
400 - . °
60 - . 300 -~
300
40 4 1 200
200 -
% 100 20 A 100 +
2 — - = ==
ﬁ 0+ 0 ¢ [
'q__- T T T T T T
S’ o - [= - o -
o o o -] o o
L 2 2 i 2 i 2
D 18 60 60
o D.BLO2 D. BLO4 D. Beaufort
O 50 50 - Lagoon
14
12 4 ) 40 - 40 - .
10 -
30 30 4
8 - .
5 - 20 A 20
1 I 10 10
i I é
o 0 - 0
T T T T T T
[=] - [=] - (=] —
o (=] o o 2] (2]
o ] [~ o [>:] [+
Year

FIGURE 6.29.— Boxplots comparing daily CPUE (fish/d) observations between
years for Arctic flounder in Beaufort Lagoon. C = time period 3, August 15
to August 31. D = time period 4, September 1 to the last sampling day.
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FIGURE 6.30.— Length frequencies of Arctic flounder captured by fyke
nets in Simpson Cove, plotted by year for July 9 to August 15.
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FIGURE 6.31.— Length frequencies of Arctic flounder captured by fyke
nets in Simpson Cove, plotted by year for August 16 to September 14,
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FIGURE 6.33.—~ Length frequencies of Arctic flounder captured by fyke
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FIGURE 6.34.— Length frequencies of Arctic flounder captured by fyke
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nets in Jago Lagoon, plotted by year for August 16 to September 14.
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FIGURE 6.36.— Length frequencies of Arctic flounder captured by fyke
nets in Pokok Bay, plotted for July 9 to September 14, 1988 only.
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FIGURE 6.37.— Length frequencies of Arctic flounder captured
by fyke nets in Beaufort Lagoon, plotted by year for July 9 to
August 15.
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FIGURE 6.38.— Length frequencies of Arctic flounder captured
by fyke nets in Beaufort Lagoon, plotted by year for August 16

to September 14,
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Condition

Gender differences.— During July, we found significant differences in
condition between female and male Arctic flounder in the pooled year analyses.
The intercept values indicated that the condition of female Arctic flounder
was higher than that for males (Table 6.13). Plots of transformed data
(Figure 6.39A, B) showed fewer small males present. The presence or absence
of outliers did not affect the results of the analysis. Our sample sizes were
inadequate for analyses of within-year data.

Seasonal differences.— Early and late Arctic flounder had significantly
different condition in analyses pooled over years and within each year (Table
6.14). Intercept-values were higher in the late group which indicated that
Arctic flounder were of higher condition late in the season. The only
exception occurred in 1990 when condition was slightly higher early in the
sampling season. Plots of transformed data indicated similar sizes of Arctic
flounder were used in each group (Figure 6.39C, D). The presence of outliers
affected only 1990 results. In this case, the removal of outliers resulted in
slope estimates which were significantly different, precluding statements
about condition.

Overwintering.— Significant declines in condition occurred between fall and
the following spring when data from the winters of 1989-90 and 1990-91 were
analyzed (Table 6.15). Intercept values in post-winter samples were lower
than pre-winter samples indicating lower condition after the passage of
winter. The fall 1988 sample did not meet minimum sample size and prevented
analysis of the 1988-89 winter data. Plots of transformed data from the other
winters showed similar size ranges of fish in each sample (Figure 6.40).
Removal of outliers allowed detection of significant differences in slopes,
precluding statements about condition.

Spatial differences.— Differences in slope from July data, pooled over
years, precluded statements about spatial differences in condition unless
outliers were removed (Table 6.16). With outliers removed, pairwise tests
indicated that Beaufort Lagoon fish were significantly different from those of
Kaktovik and Jago lagoons, but neither differed from Simpson Cove fish.
Intercept values indicated condition of Arctic flounder in Beaufort Lagoon was
higher than in Kaktovik and Jago lagoons. Plots of transformed data showed
similar size ranges of fish in each area (Figure 6.41).

Results from July within 1990 and 1991 differed from each other and the
pooled data results. 1In 1990, after outliers were removed, we detected
significant differences in condition although pairwise comparisons differed
from the pooled results (Table 6.16). Intercept values indicated that fish
from Kaktovik and Jago lagoons had higher condition than those fish in
Beaufort Lagoon. In 1991, slope differences precluded statements about
condition.

We did not detect spatial differences in condition after August 27 in the
pooled data until we removed outliers (Table 6.17). Pairwise comparisons
indicated Beaufort Lagoon differed from the other areas. Intercept values



1002 COASTAL FISHERIES STUDY, FINAL REPORT, 1988-1991 525

TABLE 6.13.— Condition comparisons between female and male Arctic flounder
collected in July. Analyses were for combined years. Asterisks (%) indicate

significant differences in condition.

Slopes Intercepts
Group N b(SE) P-values logea(SE) P-values r2
Females 112 3.13 (0.05) -11.90 (0.25) 0.98
Males 57 3.14 (0.05) -12.03 (0.25) 6.99
P =10.90 P = 0.003 *
Without outliers P =0.42 P = 0.0006 *




