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Abstract: Biodiversity is a critical biological foundation for ecosystem stability, but long-term dynamic monitoring of marine
biodiversity remains challenging. To study the biodiversity in the squid gigging fishery grounds of the Southeast Pacific, we
employed jumbo squids (Dosidicus gigas) as samples to investigate the spatio-temporal distribution pattern of biodiversity in
that area. We also applied GAMMs (Generalized Additive Mixed-Effects Models) to evaluate the relationship between biodi-
versity indexes and environmental condition. The results reveal that a total of 43 species were identified from 120 analyzed
stomachs of D. gigas. The taxonomic composition included 27 Actinopterygii species, 8 Cephalopods, 7 Gastropods, and 1
Malacostraca. There was significant spatial heterogeneity in the biodiversity indexes, both Margalef and Shannon-Wiener

indexes demonstrating an increasing trend from pelagic to coastal waters. While the seasonal variation in the biodiversity
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indexes were statistically insignificant, though relatively higher values were recorded in spring. The spatio-temporal distribution

of biodiversity indexes exhibited significant negative correlations with chlorophyll a concentration and positive correlation with

sea surface height and net primary productivity. By contrary, there was no significant relationship between biodiversity indexes

and sea surface temperature. Thus, the results demonstrate obvious spatial patterns in biodiversity across the squid jigging

fishery grounds in the Southeast Pacific, with relative seasonal stability. The observed spatio-temporal variations in biodiversity

may be primarily driven by the habitat heterogeneity and dynamics of the marine environmental condition.
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Fig.1 Sampling sea area and stations of D. gigas in Southeast Pacific
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Table 1 Number of samples of D. gigas by different sampling sea areas and sampling seasons in Southeast Pacific E
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JRIERFR Equatorial waters 19 20 39
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Fig.2 Results of SIMPER analysis of prey species composition among different sampling sea areas in jigging fishery ground of
Southeast Pacific

Note: Only species with contribution rate>1.00% are presented.
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Table 2 Results of GAMMs fitted biodiversity indexes with longitude and latitude in squid jigging
fishery ground of Southeast Pacific

BB REISHEIN T it T fi 22 H F
Effect Model parameter Estimated Standard deviance ~ Degree of freedom P
Margalef 5% Margalef index
BRI RAEFIR Sampling sea area 1.05x10~
Random effect F22: Residual 0.47
[#4] 5 5K . 16
Fixedeffect UL Intercept 1.16 0.7 16.75 <2x10
ZJ%-4)% (Longitude-Latitude) 24 0.40 0.01
Shannon-Wiener 5% Shannon-Wiener index
AT . 6
WAL RAEFIR Sampling sea area 5.81x10
Random effect 2% Residual 0.30
It 7 RO . 6
Fixed effect HREE: Intercept 1.03 0.04 23.00 <2x10
2% -4 (Longitude- Latitude) 3 0.48 0.009

1E: GAMMs P ZHEMAEHAE 2-score FREI R AL

Note: The biodiversity indexes are standardized by z-score transformation for GAMMs.
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Table 3 Summary of environmental variables by different sampling sea areas and sampling seasons in
squid jigging fishery ground of Southeast Pacific

TRIR TV T R E MR a WRIE HRIRAT T
Sea surface Sea surface Chlorophyll a concentration/ Net primary productivity/
temperature/ °C height/m (mg:m™) (mg:m~-d™")
KA Sampling sea area
7718 Equator 21.10~26.87 ~1.52~-1.37 0.22~0.43 11.81~22.80
JEJKZ /K Ecuador 20.87~24.63 ~1.48~-1.29 0.28~0.45 13.72~23.11
& Peru 18.55~22.22 ~1.37~-0.29 0.30~1.31 14.53~18.99
RAEZEYT Sampling season
##ZE Spring 18.55~22.21 ~1.51~-0.28 0.35~1.30 15.53~22.80
W2 Summer 23.20~24.26 ~1.44~-1.37 0.25~0.30 11.81~19.22
#Z Autumn 22.51~26.87 —1.46~—1.41 0.22~0.42 13.39~23.11
42 Winter 19.74~24.33 —1.48~-1.28 0.28~0.45 13.96~21.83
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3.1 TR
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Table 4 Results of GAMMs fitted biodiversity indexes with environmental variables in
squid jigging fishery ground of Southeast Pacific
RO RIS K T flitt i 22 HHE ; F
Effect Model parameter Estimated ~ Standard deviance = Degree of freedom P
Margalef $§%{ Margalef index
KAFEZT Sampling season
AL, s . 0.22
Random effect KA Sampling sea area
%24 Residual 0.78
HHE Intercept -0.05 4.92x107" -0.23 0.81
FR R SST 1.00 3.55 0.07
#1554 Fixed effect YT B SSH 1.00 13.99  0.05x107
M2R3 a W Chl-a 1.00 9.26  0.04x107"
I 1 NPPV 1.00 6.61  0.13x10™"
Shannon-Wiener #§%X Shannon-Wiener index
FKAEZEYT Sampling season
BERLRL R , 0.24
Random effect RAEFI Sampling sea area
2% Residual 0.81
FRHE Intercept -0.05 1.84x1077 -0.20 0.85
IR SST 1.00 0.06 0.80
I S 20 e
Fixed effect 1T SSH 1.00 9.74 0.003
M4%3R a WL Chl-a 1.00 6.67 0.01
HFRIZRAE 7 71 NPPV 1.00 4.14 0.05
TE: GAMMs "PEREMEARE. R T34 z-score FRIETRIAL L
Note: The diversity indexes and environmental variables are standardized by z-score transformation for GAMMs.
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Fig. 7 Relationship between biodiversity indexes and environmental variables in squid jigging fishery ground of Southeast Pacific

Note: Blue solid lines represents model fits of Generalized Additive Mixed-Effects Models, with 95% confidence intervals in grey shading.
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