Understanding the spatial habitat distribution of moonfish (Mene maculata) in southwestern Talwan In relation to oceanographic factors
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Abstract

This study used geometric mean model (GMM) to predict moonfish abundance using ten oceanographic predictors: sea surface chlorophyll-a (SSC), mixed layer depth (MLD), dissolved oxygen (O), pH, sea surface height (SSH), sea surface salinity (SSS), sea surface temperature (SST), northward
velocity (V), eastward velocity (U), and eddy kinetic energy (EKE). Southwestern Taiwan's major fishing seasons—October to April from 2014 to 2019—showed higher catch from January to April. Therefore, only these four months were analyzed. SSH had the highest GAM parameter contribution
for this species, followed by MLD. The optimal ranges for the parameters are SSC: 0.3-0.5 mg/m3, MLD: 40-44 m, O: 210-215 mmol/m?3, pH: 8.08-8.1, SSH: 0.65-0.7 m, SSS: 34-35 PSU, SST: 22°-24°C, U: 0-0.2 m/s, V: -0.1-0.2 m/s, and EKE: 0-0.1 m?/s%. Based on these environmental features,
predictive moonfish distribution maps are credible. S. CPUE was highest between 22°-24°N and 119°-121°E. Average catch weight was highest at 23.5°N and lowest at 26.5°N. The prediction was the highest in January and the least in April.
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Figure 1. Study area and schematic current. Black
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Order:
Family:

Genus:

Species:

Scientific classification f

Animalia
Chordata
Actinopterygii
Carangiformes
Menidae

Mene

M. maculata

Monthly catch variation and environmental parameter estimation by GAM
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Average of total catch (Kg)

Parameters

SSH
MLD
pH
SST

SSC

df

10.81693
10.91737
10.91541
10.59909
10.83774

10.9473

10.9426
10.25776
10.55349
10.73885
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AIC
44953.46
45244.81
45599.88
45836.35
45842.32
45905.14
46070.67
46182.87
46255.77
46270.38

s(SSH,8.82)

s(MLD,8.92)

June

July

Aug Sep Oct

Nov

Total catch by different fishing gears in SWT

R
0.39749
0.35917
0.30364
0.25884
0.25749
0.24393
0.20322
0.16941
0.14318
0.13711
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= Otter trawl

= Gill net

= Large mesh wing
Two boat trawler

= Shrimp trawler

= Stick held blanket net

Parameter

combinations

m Taiwanese seine

= Long line

= Misc fish long line

Deviance explained

15.90%

Month, Gear_No.
Year, Gear_No.

Lat, Gear No.

Lon, Gear_No.

CT _No, Gear_No.

Gear No.

Distribution

e logpredCPUE

AlIC

208464.9

208977.5
209185.1
209185.1

210686.2
213475.5

208741.2

209252
209457.5
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210960.7
213573.3

13%
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6.79%
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Standardization of nominal catch per unit effort (N. CPUE) by GAM
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Part 2: Understanding environment - S.CPUE relationship
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Predictor variables: Sea surface chlorophyll-a (SSC), Mixed layer depth (MLD), Dissolved oxygen (O), pH, Sea surface height
(SSH), Sea surface salinity (SSS), Sea Surface Temperature (SST), Eastward velocity (U), Northward velocity (V), Eddy kinetic
energy (EKE)

GMM and predicted monthly habitat maps of moonfish (Mene maculata)
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Limitations

Life stages of
moonfish were not
identified
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