Multiplicative effect of SST
variation during spawning period
and 1 year after
on the catches of walleye pollock
5 years later
in the waters off the northeastern

part of Sakhalin Island
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The problems:

1. catches per square km before 2004 were estimated by
observers only (obviously the least part of all catches
was observed),

2. since 2004 catches per square km were calculated
from recognized (by ctree) parts of tracks, where
vessels possibly could make trawling, therefore the
process of this recognition itself had uncertainty,

3. In both parts horizontal mouth opening of the trawls
was approximated by the only known parameters
(speed and name of trawl)...

4. Catches per hour are known for all vessels, but
individual peculiarities can influence greatly on CPUE.



Specialists during last annual workshops on stocks
modeling organized by VNIRO

(the main fisheries institute in Russia)

recommended to use GLM to clean CPUE from effects
of different vessels, trawls etc.

So this is the 15t attempt to filter out possible effects
of vessels and trawls (orud) by years and months on
CPUE of walleye pollock in 10t bioregion. We made
the following assumptions:

10118 g ~ Ti_"ﬂm—;, pJ); E(fﬂ??é‘ﬁ—g) = ikl 1*&??’(?0??5?;(;) = it .
N = O+ PyXfvearsyy + PoX fmonthsyy + P3X shipyg +PyX orudy,
logo(Usk) = Nyr + l0ge(hOUTS 1)

Uik = hours g X el



Step deviance Share ":| total AlC
of deviance

fyears 26 3952 3.27% 23414

10 763 5.69%-16% 23284
217 5280 32%-53.32% 22390
54 304 2-17% 22397*

*Not significant 11
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“Influence” of vessels with focus on years

Influence

Vessels
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To calculate such a measure of influence, the mean value of the
coefficient associated with an explanatory variable over all records,
p, is calculated. Then, for each year, we calculate the mean differ-
ence between the coefficient and p over all records in that year. For
a categorical variable A,

i
pt = f; L (2a)
(X7 ot = o)
5 = , (2b)
My

Bentley N. et al. Influence plots and metrics: tools for better
understanding fisheries catch-per-unit-effort standardizations //
ICES J. Mar. Sci. 2011. Vol. 69, Ne 1. P. 84—88.
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Decreasing the number of DF by smoothing

decadal (10 days) variability with spline (knots

selected by GCV) instead of monthly aggregation
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In GLM1 monthly aggregation with independent estimation of coef.

GLM2 has smoothed by spline decadal (10 days) aggregation



Optimal clustering of years in GLM2 cross-correlated best with

time clusters of EOF 4

Significant modes of EOF from daily SST* anomalies in the 10t bioregion

EOF 1 EQOF 2 EOF 3 EQF 4 EQF 5

u u u u u

Il -0.1074 - -0.1035 B -0.1799 - -0.1164 B -0.1440 - -0.1292 Bl -0.1613 - -0.1447 Bl -0.1446 - -0.1289
B -0.1035 - -0.0997 I -0.1164 - -0.1085 Il -0.1292 - -0.1135 Il -0.1447 - -0.1347 Il -0.1289 - -0.1232
B -0.0997 - -0.0958 I -0.1085 - -0.1007 B -0.1135 - -0.0850 B -0.1347 - -0.1220 I -0.1232 - -0.1064
Bl -0.0958 - -0.0919 B -0.1007 - -0.0864 B -0.0850 - -0.0737 B -0.1220 - -0.1174 Bl -0.1064 - -0.0949
B -0.0919 - -0.0880 I -0.0864 - -0.0798 Il -0.0737 - -0.0626 Wl -0.1174 - -0.0982 Il -0.0949 - -0.0801
B -0.0880 - -0.0842 B -0.0798 - -0.0631 Bl -0.0626 - -0.0545 I -0.0982 - -0.0725 B -0.0801 - -0.0633
B -0.0842 - -0.0803 I -0.0631 - -0.0445 Il -0.0545 - -0.0440 I -0.0725 - -0.0530 Il -0.0633 - -0.0387
B -0.0803 - -0.0764 I -0.0445 - -0.0265 I -0.0440 - -0.0244 I -0.0530 - -0.0358 I -0.0387 - -0.0187
B -0.0754 - -0.0726 I -0.0265 - -0.0123 I -0.0244 - -0.0167 I -0.0358 - -0.0099 I -0.0187 - -0.0105
B -0.0726 - -0.0687 W -0.0123 - 0.0066 Bl -0.0167 - -0.0114 B -0.0099 - 0.0134 Bl -0.0105 - 0.0023
I -0.0687 - -0.0648 I 0.0066 - 0.0254 B -0.0114 - 0.0073 I 0.0134 - 0.0253 I 0.0023 - 0.0258
B -0.0648 - -0.0609 I 0.0254 - 0.0382 Il 0.0073 - 0.0302 I 0.0253 - 0.0356 I 0.0258 - 0.0400
[ -0.0609 - -0.0571 B 0.0382 - 0.0597 I 0.0302 - 0.0422 I 0.0356 - 0.0414 B 0.0400 - 0.0503
[ -0.0571 - -0.0532 I 0.0597 - 0.0790 I 0.0422 - 0.0569 B 0.0414 - 0.0489 B 0.0503 - 0.0682
[ -0.0532 - -0.0493 I 0.0790 - 0.0892 Il 0.0569 - 0.0669 B 0.0489 - 0.0560 B 0.0682 - 0.0768
[ -0.0493 - -0.0455 I 0.0892 - 0.0975 I 0.0669 - 0.0724 I 0.0560 - 0.0638 I 0.0768 - 0.0868
] -0.0455 - -0.0416 I 0.0975 - 0.1038 I 0.0724 - 0.1047 Il 0.0638 - 0.0721 I 0.0858 - 0.0960
[ -0.0416 - -0.0377 I 0.1038 - 0.1104 B 0.1047 - 0.1294 Il 0.0721 - 0.0799 B 0.0950 - 0.1084
[ -0.0377 - -0.0338 N 0.1104 - 0.1228 I 0.1294 - 0.1457 B 0.0799 - 00891 B 0.1084 - 0.1162
] -0.0338 - -0.0300 B 0.1228 - 0.1319 B 0.1457 - 0.1539 I 0.0891 - 0.1051 B 0.1162 - 0.1235

100 0 100 200 300 kM

Time Clusters of EOF 4 were split in

1989,1994,1997,2000,2006 and 2009

SST from
Reynolds R.W. et al. Daily High-Resolution-Blended Analyses for Sea Surface Temperaturelé/
J. Clim. 2007. Vol. 20, Ne 22. P. 5473-5496.
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GLM3 didn’t include years as independent factors, but it could
capture interannual variability from lagged SD and kurtosis of SST

AIC BIC REML Deviance
explained
ikl 220 16668 17832 8206 0746  64.1%

hVPAM 218 16636 17788 8199 0,756  64,7%

bkl 202 16669 17738 8222 0,759 63,6%

*since 1987
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A huge uncertainty after taking into account Cl
of all parameters

density

0.006
0.004

0.002

1000 simulations with
given vessel & trawl
name on 25 decade




=

1. Up to 53% of deviance can be explained by vessel
name and only 6% and 3% of it is explained by month
and years as independent factors of GLM for CPUE of

wal
2. We

leye pollock in the 10t region of the Okhotsk Sea.
found that the exponent of the sum of the

standard deviation of the sea surface temperature
during May in the northern part of the 10th region

wit

pol
10t

n -5 years lag (when the most part of the walleye
ock was spawning) and in the southern part of the

N region with -4 years lag could explain 1.97% of

deviance in the GLM without years as factors.
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