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Table 1. -- Survey data and analyses results for Gulf of Alaska larval walleye pollock, 1987 - 2010.

(E) denotes temperature estimated from linear regression. Years highlighted in gray compared in Fig. 3.

Year # of Haul Dates (mean) SL Range Age Range Growth Equation n r² Hatch Range Temperature at

hauls in Julian Days (Mean SL, mm) (Mean Age) in Julian Days 40m in May

(Mean Hatch) (Mean ± SE, ºC)

1987 42 140-145 (141) 4 - 11 (7.6) 4 - 34 (17) 5.12 + 0.18(age) 176 0.58 107 - 137 (124) 5.62 (E)

1988 59 142 - 146 (144) 4 - 13 (7.6) 5 - 54 (30) 4.35 + 0.20(age) 279 0.83 90 - 139 (115) 5.32 (E)

1989 95 149 - 156 (153) 5 - 21 (9.4) 7 - 54 (31) 5.07+0.20(age) 220 0.77 99 - 146 (123) 4.11 (E)

1990 104 150 - 156 (153) 5 - 13 (10.6) 7 - 46 (27) 4.98+0.20(age) 145 0.85 107 - 146 (127) 4.82 (E)

1991 75 139 - 144 (142) 4 - 10 (7.7) 6 - 32 (19) 4.12 + 0.22(age) 113 0.79 110 - 136 (123) 4.37 (E)

1992 114 138 - 146 (144) 5 - 13 (8.9) 9 - 52 (30) 5.52 + 0.15(age) 219 0.85 92 - 135 (115) 5.16 (E)

1993 70 147 - 152 (149) 4 - 18 (8.9) 5 - 75 (26) 4.70 + 0.19(age) 140 0.86 74, 94 - 144 (123) 5.24 (E)

1994 102 145 - 151 (148) 5 - 17 (9.7) 9 - 68 (39) 4.83 + 0.18(age) 210 0.84 80 - 139 (109) 4.95 (E)

1995 66 143 - 148 (146) 5 - 17 (9.5) 7 - 64 (34) 4.66 + 0.17(age) 309 0.89 82 - 139 (112) 4.78 ± 0.07

1996 103 146 - 152 (149) 6 - 18 (11.1) 14 - 64 (37) 4.30 + 0.20(age) 200 0.84 85 - 135 (112) 4.79 (E)

1997 98 144 - 150 (147) 5 - 14 (10.4) 6 - 51 (29) 4.07 + 0.19(age) 125 0.91 96 - 141 (119) 5.15 ± 0.08

1998 72 143 - 148 (146) 5 - 14 (8.9) 12 - 56 (34) 3.34 + 0.21(age) 131 0.86 90 - 134 (112) 6.11 ± 0.04

1999 50 146 - 152 (148) 4 - 13 (7.3) 5 - 47 (26) 4.22 + 0.18(age) 79 0.89 101 - 143 (122) 4.53 ± 0.08

2000 92 149 - 155 (152) 5 - 20 (9.5) 6 - 83 (45) 4.50 + 0.18(age) 109 0.94 69, 87 - 146 (108) 5.61 ± 0.06

2001 77 147 - 151 (149) 5 - 14 (8.6) 6 - 70 (38) 4.78 + 0.16(age) 77 0.92 79, 91 - 143 (111) 5.85 ± 0.05

2002 48 147 - 150 (149) 5 - 12 (7.6) 5 - 41 (23) 4.60 + 0.22(age) 107 0.87 108 - 144 (126) 4.94 ± 0.11

2003 67 148 - 152 (150) 6 - 14 (9.3) 8 - 43 (26) 4.90 + 0.21(age) 99 0.87 107 - 142 (125) 6.16 ± 0.06

2004 75 145 - 151 (150) 6 - 11 (7.9) 8 - 36 (22) 4.38 + 0.19(age) 78 0.83 114 - 142 (128) 5.20 ± 0.06

2005 78 146 - 150 (148) 5 - 17 (8.9) 11 - 67 (39) 2.89 + 0.23(age) 94 0.89 81, 95 - 137 (109) 5.92 ± 0.09

2006 71 146 - 149 (148) 5 - 14 (9.8) 11 - 49 (30) 4.32 + 0.18(age) 93 0.83 99 - 137 (118) 4.96 ± 0.06

2007 75 143 - 147 (145) 5 - 9 (5.8) 5 - 24 (15) 4.59 + 0.21(age) 97 0.81 121- 140 (131) 4.44 ± 0.06

2008 75 144 - 148 (148) 5 - 10 (6.7) 6 - 33 (20) 4.64 + 0.21(age) 103 0.86 115,126 - 142 (129) 4.34 ± 0.06

2009 76 150 - 153 (152) 5 - 10 (6.6) 6 - 36 (21) 5.00 + 0.17 (age) 109 0.86 116, 122 - 146 (131) 4.49 ± 0.10

2010 76 144 - 148 (145) 5 - 11 (7.2) 4 - 36 (20) 5.04 + 0.18(age) 109 0.91 109 - 141 (125) 5.17 ± 0.06
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Table 2. -- KS test results for hatch date distributions. Gray box indicates significant difference at 5%. Inequality symbol

indicates length at hatch for year on left is significantly greater or less than year on right at 5%

(with Bonferroni correction).

1987 1987

1988 1988

1989 1989

1990 1990

1991 1991

1992 1992

1993 1993

1994 1994

1995 < 1995

1996 1996

1997 < 1997

1998 < < 1998

1999 < 1999

2000 2000

2001 2001

2002 < > > > < 2002

2003 > > > > > > > > > > 2003

2004 < 2004

2005 < < < < 2005

2006 < < < 2006

2007 > > 2007

2008 < > 2008

2009 > 2009

2010 > > > > > > > 2010
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Figure 1.-- Study area in the Gulf of Alaska. The rectangle represents the area
referred to as the Main Grid where larval walleye pollock (Gadus
chalcogrammus) were collected for age and growth analyses.
Arrows depict mean current pattern during spring.
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Figure 2.-- Mean temperature at trawl depth in March (black line) and at 40 m in May
(dotted line) from 1987 to 2010. March temperature means were calculated
from all trawl stations (1999 estimated, black dot), whereas May temperature

means were calculated from stations in the Main Grid study area only (1987-
1994, and 1996 estimated, white dots). Black and dotted lines represent mean
temperature for March and May, respectively.
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Figure 3.-- Examples of length-at-age and hatch date distributions for warm and cold years.

Warm years in black, cold years in white. Black line in Figures b, d, f represent
average distribution for all years.
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Temperature maps at trawl depth in March (left column) and at 40 meters in May (right column) for 1989

and 1998. No temperature data was available for May 1989.
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Temperature maps at trawl depth in March (left column) and at 40 meters in May (right column) for 2003 and 2007.
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Temperature maps at trawl depth in March (left column) and at 40 meters in May (right column) for 2005 and 2008.
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