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Taxonomy

Source: Fish database of Taiwan

http://fishdb.sinica.edu.tw/version.htm
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Age and growth

Source: Sun et al., 2011

Observations
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Distribution

Source: Nakamura, 1985 (FAO)
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Fishing ground

Source: Ueyanagi and Wares, 1972
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Spawning ground

Source: McDowell and Graves, 2008
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Stock status

http://www.iucnredlist.org/
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Stock status

http://www.iucnredlist.org/
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Tagging study

Source: Sippel et al., 2011
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CPUE & SST

Source: Ortega-Garcia et al., 2003



13

Striped marlin inhabit certain preferred habitats in the open ocean. 
The preference of this species for particular habitats may impact 
its distribution and vulnerability to being caught.

The objectives were to:

1. Examine the relationships between spatial pattern of  abundance 
and satellite-based oceanographic variables;

2. Predict the spatial distribution based on the relationships;

3. Identify the habitat preferences of striped marlin;

4. Evaluate potential impacts of climate change on habitats.

Objectives
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Fishery data

Taiwanese longline fisheries from OFDC for 1998-2008

Covariates: Year, Month, Latitude, Longitude, Fishing effort
and number of  striped marlin caught

8597 observations (5x5):

> 500,000 operation sets

> 1,000,000,000 hooks
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Oceanographic data

a) chlorophyll a concentration (CHL): SeaWiFS

b) mixed layer depth (MLD):

c) sea surface height anomaly (SSH): AVISO

d) sea surface temperature (SST): PODAAC

-- Average to 5x5 grids to match the fishery data

http://www.noaa.gov/index.html
http://www.nasa.gov/
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Oceanographic data
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SST from climate models
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Spatial modelling

Catch-rates of striped marlin ~ s(CHL) + s(MLD) + s(SSH) + s(SST)

+ Year + Month + Latitude

+ Longitude + Latitude:Longitude

Predict the spatial distribution

CPUE: number caught / 1000 hooks
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Spatial modelling

Catch-rates of striped marlin ~ s(CHL) + s(MLD) + s(SSH) + s(SST)

+ Year + Month + Latitude

+ Longitude + Latitude:Longitude

Predict the future distribution

CPUE: number caught / 1000 hooks
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SST from climate models
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SST from climate models
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Model fitting - Diagnostic

Residual distribution Q-Q plot

Assume log-normal error distribution
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ANOVA Table

Residual 
deviance

Deviance 
explained Dev(%) p-value

NULL 8343 

+ Year 8090 252 0.13 < 0.001
+ Month 7993 97 0.05 < 0.001
+ CHL 7930 64 0.03 < 0.001
+ MLD 7894 36 0.02 < 0.001
+ SSH 7810 84 0.04 < 0.001
+ SST 7440 370 0.19 < 0.001
+ Lat 7300 141 0.07 < 0.001
+ Lon 7110 189 0.10 < 0.001
+ Lat:Lon 6429 681 0.36 < 0.001

22.9%
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Environmental effects on catch-rates

CHL: chlorophyll-a concentration

MLD: mixed layer depth

SHA: sea-surface height anomaly

SST: sea-surface temperature
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Habitat characteristics (CPUE > 0.2)
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Distribution of striped marlin for 2020
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SST from other climate models
to 2050~2100
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Summary

1. Lat, Lon and SST explain the largest proportion of deviance in 

the distribution of striped marlin in the Pacific Ocean.

2. Habitat preferences of striped marlin:

Chlorophyll-a:  0.02 ~ 0.2 mg m-3

Mixed layer depth:  50 ~ 80 m
Sea height anomaly:  -0.1 ~ 0.1 m
Sea surface temperature:  24 ~ 26°C

3. Management of Pacific striped marlin could be based on the 

spatial distribution predicted by the habitat models.
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Thank you!!Thank you!!
Questions?Questions?
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