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Tab.1 Estimation parameters of optimal predicting equation

JKJZ strata 40 ~80 m 80 ~120 m 120 ~160 m 160 ~200 m 200 ~240 m
MK 6 quantile 0.70 0.90 0.85 0.80 0.80
fTHE P A p fhTHE P fhiTHE p e
estimates estimates estimates estimates estimates
C;(constant) 31 752.76 -0.48 -5.98 38.79 56. 36
a;(T;) -1115.21  0.036 0 0 -3.01 0.014 -4.35*%
b;(Sy) —911.52  0.046 0 0 0 0
¢;(DOy) 0 4.39 0.042 4.36 0.019  —14.33 0.048 —24.53*
d;(TS;) 32.02  0.037 0 0 0 0
e;(TDO;) 0 0 0 1.26 0.002 2.02 0.010
1;(SDO;) 0 0 0 0 0

H:* . T HAEMI TDO 1) P<0. 05,48t ik AR,
Notes: * This variable was included in the model because the P value of the interaction term in the model was less than or equal to 0.05.
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Fig.2 Spatial distribution of blue shark /HI; in Marshall Islands waters
(a) 40 =80 m; (b) 80 =120 m; (c) 120 =160 m; (d) 160 =200 m; (e) 200 —240 m.
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Tab.2 The area boundary with the relatively greater

IHI; ,IHI; and their THI values

A Y THI ¥ X3
KI2/m RS T @Emﬁ] I
area boundary with the

strata . IHI value
relatively greater /HI

IHI; 40~80  8°N-12°N,173°E-175°E 0.47 ~0.61
w0120 TNSIZNJIE~176°E - 0.50 ~0.70

3°N ~4°N, 164°E ~ 168°E 0.50 ~0.90

120 ~160  3°N ~8°N,170°E ~177°E 0.37 ~0.47

160 ~200  3°N ~7°N,171°E ~176°E 0.26 ~0.35

200 ~240  10°N ~12°N,164°E ~177°E  0.32 ~0.40

I, 9°N ~12°N,172°E ~176°E  0.72 ~0.96
3°N ~6°N,166°E ~ 169°E 0.48 ~0.72
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Tab.3 The Poisson correlation coefficients
between predicting /HI and the observed
CPUE and the predictive power
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Tab.4 The results of paired two-sample #-test for

R 2
KJz/m p(j:j/:n}riifiin BHET] CPUEs between the model prediction and
strata coefficients predictive power observation in corresponding depth strata
40 ~80 0.61 K good JKJZ/m strata P
80 ~120 0.71 I excellent 40 ~ 80 0.235 4
120 ~ 160 0.60 K good 80 ~ 120 0.317 2
160 ~ 200 0.55 K good 120 ~ 160 0.285 5
200 ~240 0.47 #1 medium 160 ~ 200 0.138 7
HA KA 075 4 excellont 200 ~ 240 0.046 7

entire water column

A~ JKAR entire water column 0.252 7
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Developing an integrated habitat index for blue shark
( Prionace glauca)in waters near Marshall Islands

SONG Li-ming'** , HU Zhen-xin®
(1. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources ,
Ministry of Education ,Shanghai Ocean University ,Shanghai 201306, China ;
2. College of Marine Sciences ,Shanghai Ocean University ,Shanghai 201306, China )

Abstract: This study is based on a survey carried out by the longliner “Shengliancheng 719” in waters near
Marshall Islands from Oct,2006 to May,2007. Based on the survey data collected by “Shengliancheng 719"
at 43 sampling stations,the vertical profile data of temperature, salinity, dissolved oxygen concentration and
the catch rate data of blue shark were applied to develop the “Integrated Habitat Index (/HI)” models by
the quantile regression method. Models were developed for six water strata from 40 m to 280 m(40 m each)
and the entire water column to understand the blue shark’ s spatial distribution. Models were developed with
the consideration of interactions among environmental variables. /HI model of the entire water column was
developed using the weighted average temperature, salinity, dissolved oxygen concentration and the
thermocline parameters, such as, upper-limit depth, lower-limit depth, upper-limit temperature, lower-limit
temperature , intensity , thickness , temperature difference. Models of five water strata from 40 m to 240 m and
the entire water column were reasonably developed. The measured environmental variables at 43 sampling
stations were input into the /HI models to predict the IHI of five strata and the entire water column. The
paired two sample #-test was used to calculate the Poisson correlation coefficients between predicted /HI and
observed catch per unit effort ( CPUE) of five strata and the entire water column. The Poisson correlation
coefficients were assumed to indicate the predictive power of the /HI model. The trend line of the arithmetic
average about the predicted /HI of five strata was compared with those of the catch rates in the specific depth
stratum. The measured environmental variables at the other 18 sampling stations were used to validate the
models’ predictive power. These data were input into the CPUE models to predict the CPUE of five strata
and the entire water column. A comparison between the predicted and observed catch rates at five strata and
the entire water column was conducted by a paired two sample t-test to validate the /HI models. The results
showed: (1) the predicted CPUE had greater relevance to the observed CPUE ,the models’ predictive power
was good; (2) the key environmental parameters in the /HI models differed among the depth strata. This
might be resulted from the blue shark’ s specific biology characteristic, the different ecological factors, and
the different life stages of blue shark;(3) the blue sharks’ [HIs in the areas of 9°N —12°N,172°E —176°E
and 3°N —5°N,166°E — 169°E were relatively higher; (4 ) the optimal depth that blue shark inhabit was
from 80 m to 120 m in the survey area. The high /HI area in 80 — 120 m stratum was similar to the high IHI
area of the entire water column. It means we could use the /HI distribution in 80 —120 m stratum to express
the [HI distribution of the entire water column.
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