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Research on multiple dimensions of crustacean diversity in the sea area around

Dachen Islands
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2 Engineering Research Center of Marine Ranching, Shanghai Ocean University, Shanghai 201306, China

Abstract: Comprehensively multi-scale understanding of biodiversity is an inevitable trend in the development of community
ecology from perspectives of taxonomic, phylogenetic, and functional diversity. In this study, the spatial and temporal
patterns of crustacean diversity in the sea area surrounding Dachen Islands were analyzed in multiple dimensions, the
relationships among indices were explored, and the response of diversity at different facets to environmental factors at local
scale was investigated. The results demonstrated the seasonal heterogeneity of crustacean communities. Shannon-Wiener
index (H') , taxonomic diversity index (Delta), and taxonomic distinctness index ( Delta * ) were significantly higher in
the autumn and spring, while functional richness index (FRic) was significantly higher in the summer and winter. The
functional differentiation index ( FDiv) and functional dispersion index (FDis) were significantly lower in summer than in
other seasons. There were different degrees of correlation among the indices in the same dimension, and there was a
relatively significant correlation between species diversity indices. Among different dimensions, species richness index (S)
was moderately positively correlated with FRic, while taxonomic diversity index ( Delta) and taxonomic distinctness index

(Delta * ) were moderately correlated with FDis. Functional diversity responded strongly and phylogenetic diversity

EE£UWH . BRE SV A5 H (2019YFD0901303)
175 H #5:2022-09-05; % £& H AR B A : 2023-08- 17
# WIRAE# Corresponding author. E-mail ; zh_wang@ shou.edu.cn

http ://www.ecologica.cn



23 48] BRIGIT A5 R B BRI R e 28 A W) AR PR AIE 9631

responded moderately to the changes of environmental factors in the habitat. The main ecological driving force of species
diversity might be large-scale spatial factors. The study suggested that the multi-scale biodiversity patterns might be affected
by variously ecological mechanisms, and the integrated consideration of each dimension of diversity would reveal a more

comprehensive and completely ecological process behind the indices in biodiversity assessment.

Key Words: Dachen Islands; crustaceans; biodiversity; spatio-temporal pattern; environmental factors
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Table 1 Traits and corresponding categories of crustaceans in Dachen Islands
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T TEBERR R (PO,-P) . pH FEJZ % % (BDO) FIAE A W] 240, X 48 5020 Ak i i P i AR A HE 5 (17.3%—
4.1%) , ThREF & FEFEEU( FRic) FIHE T FA8 0 (FDiv) X 355 R - B e o 55 271

R2 KGEEHEBEHARESHUEENNSTLEDRASN

Table 2 Results of multiple regression analyses for crustacean diversity indices in Dachen Islands

B AR g A PRI 2 el Pid JER R?
Indices Variables Estimate  Standard error t value P-value Adjusted R?
Shannon-Will $5%% BS 2.280 1.194 1.190 0.039
Shannon-Will index BChl.a 0.410 0.225 1.822 0.045 0.066
:iﬁizzzz fjiﬁj%ﬁex BChl.a 0.036 0.017 2.098 0.039 0.052
YBh =5 ¥ Richness BS 1.595 0.369 4.325 <0.001

DIN 1.431 0.336 4.258 <0.001 0.382

51458 Pielou’s evenness index DIN -0.170 0.080 -2.124 0.037 0.053

YR ZREPETE L Taxonomic diversity index BChl.a 15.227 5.722 2.661 0.009
DIN 60.398 27.655 2.184 0.032 0.132
43225 53455 Taxonomic distinctness index DIN 0.513 0.098 5.251 <0.001 0.245

TS s B g
Ivi); ’;ﬁiﬁiismmm e BS -0.001 0.001 -1.915 0.049 0.043
Gy AR FAREL BT 0.016 0.002 9.573 <0.001
Variation in taxonomic distinctness index DIN -0.271 0.111 -2.433 0.017 0.641
fe T TR DIN -1.652 0.306 -5.412 <0.001
Functional richness index pH 3.778 1.119 3.376 0.001

BT -0.739 0.223 -3.315 0.001

PO,-P 1.616 0.611 2.646 0.01

BDO -1.527 0.675 -2.263 0.026 0.427
DIRe &) BEAREL BT -0.290 0.079 -3.664 <0.001
Functional evenness index PO,-P -1.781 0.776 -2.294 0.024 0.173
DIy e 4a 4 DIN 0.355 0.063 5.663 <0.001
Functional divergence index BDO 0.133 0.040 3.353 0.001 0.441
I de 4 BT 0.107 0.052 2.045 0.044
Functional dispersion index BS 0.221 0.072 3.070 0.003

BChl.a 0.032 0.012 2.624 0.011

BDO 0.364 0.154 2.358 0.021

DIN 0.183 0.061 2.979 0.004

pH -0.510 0.240 -2.126 0.037 0.344

BS. JEJZ L E Bottom salinity ; Behl. a JiK E M4t £ Bottom chlorophyll-a; DIN . THL A Dissolved inorganic nitrogen; BT JiE JZ R JE Bottom
temperature ; PO, -P IHPEREERER Active phosphate ; BDO ; JIE 24 Bottom dissolved oxygen

3 itig

31 AWZARIER T S B S ) — Uk

R 5 B I 7e 2 = A AR TR R Z AR 2 TS i PR SR AR 1 ) AR AL I (R B A
FeRAWIZAENE L AN R RS RO PRIE X 12 (8] 3l 09 S R BE AN [R] . W0 2 T BEFR (S ) (r 2R 2 e AR
K (Lambda+) FHBEF & IR R (FRic) LIk D RE B BLRE 45 B (FDis ) BEAR L AU ARG S0 ) R 52 28 R 3R I8 [ 1 1 2
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