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Swordfish, Xiphias gladius, is a commercially important highly
migratory species, distributed throughout tropical and temperate
waters of the world. In the Atlantic Ocean, swordfish is an
important bycatch species by longline vessels targeting tunas and
billfishes in the high seas. In this study, we used a generalized
additive model to investigate the relationship between
spatial/temporal distribution of swordfish and environmental
variables using the Taiwanese distant water longline catch/effort
and corresponding environmental data, and developed a habitat
suitability index (HSI) model to evaluate the preference of this
species for particular habitats in the southern Atlantic Ocean. We
compared catch per unit effort (CPUE) and fishing effort data in
HSI modelling. Our results suggested that the fishing effort-based
HSI model tends to under-estimate the ranges of optimal habitats
and over-estimate seasonal variations in the spatial distribution of
optimal habitats. We concluded that a CPUE-based HSI model
performs better in defining optimal habitats for swordfish.
According to the CPUE-based HSI model, the optimal ranges of
the following key habitat variables for the southemn Atlantic
swordfish are defined: 10°E~10°W for longitude, 5°N~5°S for
+ eas 27.90°C for sca surface temperature, 0.1~0.2 mg m-3 for
soncentration, and 15~30 m for mixed layer depth.
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In this study, the data of Taiwanese longline fishery werz 575
into two types: regular longline (RLL) and deep longine =
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during Indian Ocean Dipole 1997 and 2006)*

Jonson Lumban Gaol!, Bonar P. Pasaribut, Djisman Manurung1,
Risti Endryani Arhatin1, and T. Osawa?

Department of Marine Science and Technology
Bogor Agriculture University, Indonesia
2Center for Remote Sensing and Ocean Science (CreSOS),
Kampus Udayana, Bali, Indonesia.

Presented at Pan Ocean Remote Sensing Conferences
(Taiwan 18-23 Oct 2010)°

a) Monthly mean SST and wind (August)
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Bali Strait influence by: !
*Monsoon
« During South east Monsoon
-» Season Upwelling occured
around South Java and Bali strait

10D -> upwelling more intense
(Saji et al., 1999, Webster et af,
1999)
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b) Monthily mean SST and wind (February)
West Monsoon) (Qu et al., 2008)

Introduction . 4 ,
« The Bali Strait -» an important area for oily sardine fisheries:

- 75-00% fish production from Bali Strait is Sardinella lemuru.
- Avelage ghvpgoduction Is
% The prodlictyeSardine

- ological production d
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During 10D (+) - Upwelling more
intense around South Java & West
Sumatra Sea (Saji et al, 1999)
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How impact of 10D mode on"
Fisheries? -
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The Objectives:

The study is aimed at understanding the variability of
chlorophyii-a concentration in Bali Strait during Indian
Ocean Dipole 1997 and 2006 and assessing their
impact on Sardinelia lemuru production.

Data Sources:
(1) Nionthty average of Chl-a concentration
{S=aWirS) from GIOVANNI (1897-2008).

{2) Wonthly catch of Sardineliz Jlemuru from
stafistic data of local fisheries agency.

Results

Usually, the Chl-a concentration reaches the highest in
August-October related to upwelling generated southeast
monsoon.
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During 10D positive >
Wind induce upwelling
more intense di Eastern
Indian Ocean (Saji et
al., Webter et al,, 1999).
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Positive anomaly of Chi-a Concentration during 2006
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Figare 3. Monthly ane omaliex of ScaWiF5 chiorophyil« concentration (mgm ™) along the
southern coasts of Java and Sumatra for the penod July -December 206, The boxcs sewn 3
|skandar et &, 2003
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Climate variability impact on Chi_a and Oily Sardine Production
In Bali Strait (10D and EI Nino 1997/8) (Gaol et al., 2004)
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For area (Lat: 10S-8S, Lon: 114,0E-118.0€)

¥

i/.z, al i

e Bw0 MO R MO mOe AR X008

97/98 10D positive

>

-n @

bbbk so

10D Index

- BN wraa N

O -~ N W A OO N

b H >

1998

Significant correlation between 10D and Chi-a

m..!m..!m._Im...sm..v&w._zm._?.m‘_gm._!w._,xm

2007

Sardinella Lemuru Fisheries in Bali Strait
75-90% fish production from Bali Strait is Sardinella Lemuru.

Average of production Is 20,000 ton/year

(About 200
units
purseiner
operated in
Bali Strait

s )
"l

o ..f(_l .
= L e T ey 4 (Buary, 2008)
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Sardinella Lemuru in Bali Strait

Bali Strait
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Although fish production is high 1997/98 & 20
but the fishermen suffered : & o

* Fishermen unprepared for the abundant
vy of fish

* Oily Sardine price - lowest

Summary

Usually, the Chl-a concentration reaches the highest in
August-October related to upwelling generated
southeast monsoon, but in 1997 and 2006 the Chl-a
concentration was the highest until November.

During 1997/98 and 2006/07 10D positive, the Chl-a
concentration increased significantly in Bali Strait can be
related to upwelling more intense.

The relationship between chl-a concentration and
Sardinella lemuru catch is significantly positive. The
increased catch of Sardinelia lemuru during 10D positive
can be attributed to abundance of Chl-a concentration
due to the enhancement biological productivity.
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