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Spatio-temporal niche of dominant shrimp species in the Zhongjieshan Islands Marine Pro-
tected Area, China. LIU Ming-hua'?, LIANG Jun*’, XU Han-xiang'>* (' Zhejiang Ocean Uni-
versity, Zhoushan 316022, Zhejiang, China; *Marine Fisheries Research Institute of Zhejiang Pro-
vince, Zhoushan 316021, Zhejiang, China; *Scientific Observing and Experimental Station of Fishery
Resources for Fishing Grounds, Ministry of Agriculture and Rural Affairs/Key Laboratory of Sustai-
nable Utilization of Technology Research for Fishery Resource of Zhejiang Province, Zhoushan
316021, Zhejiang, China).

Abstract; To understand the characteristics and living conditions of shrimp population in the
Zhongjieshan Islands Marine Protected Area (MPA) , according to the trawl survey data of the area
in January, April, July and October 2018, we analyzed the spatio-temporal niche of dominant
shrimp species based on the indices of relative importance, Shannon index, Pianka formula and
Pearson correlation coefficient. The results showed that 16 shrimp species from 10 families and 13
genera were collected and identified. Palaemon gravier, Solenocera crassicorni, Alpheus distinguen-
dus, Parapenaeopsts hardwickii and Alpheus japonicus were dominant species, belonging to four fami-
lies and four genera. The temporal niche breadth of the dominant species varied greatly, while their
spatial niche breadth was stable. The temporal niche breadth was significantly correlated with tem-
perature suitability. The spatio-temporal niche breadth value of A. japonicus, the small shrimps, was
highest. The temporal niche overlap value between P. hardwickii and S. crassicornis was the largest,
indicating that the time synchronization was high and the seasonal competition was severe. There was
a significant spatial niche overlap in all dominant species, indicating that the dominant species of
shrimp had the same spatial homology, with strong regional competition. The spatio-temporal niche
overlap value between P. hardwickii and P. gravieri was the largest, indicating that they had high
similarities in physical and biological environment selecting, spawning and migratory habits, and
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fierce inter-specific competition. Our results could provide reference for the application of spatio-

temporal niche of marine organisms.

Key words: Zhongjieshan Islands; niche breadth; niche overlap.
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Table 1 Composition and distribution of shrimp species in Zhongjieshan Islands Marine Protected Area ( MPA)
r R W mEDRGE 0wl
Family Genus Species Seasons of Stations number BHL
occurrence of occurrence IRI
XFUFEL Penaeidae FiXTUR & Metapenaeus JE [CHT XU M. joyneri O 2 13.6
IRUFJE Metapenaeopsis HICIRIF M. dalei [ ] | | 2 5.6
WAREF M. barbata O 1 1.3
15 %51 iF & Parapenaeopsis W& A XTHR P, hardwickii C e [ nm 6 2307.8
MIGXFUR P. tenella o e 4 347.8
KEFUFEL Palaemonidae KFUFE Palaemon BIRKEYR P. gravieri O e O nm 6 6359.1
EEINEH Exopalaemon GG AN E. annandalei || 5 238.8
FEUFE} Alpheidae FLUFIE Alpheus et G A, distinguendus O e O nm 6 2702.5
HARER A. japonicus C e [0 n 6 2031.2
B HEUREL Solenoceridae EHEURE Solenocera AR HENR S, crassicornis [ . | 6 3078.4
Il 3 iR Pasiphaeidae ANEE IR Leptochela LEE N L. gracilis o @ 5 931.6
PRIFEL Sergestidae EIFIE Acetes HEBUF A, chinensis o e | 3 596.9
FEUFEL Hippolytidae G BN E Latreutes P D BTUR L. planirostris O 3 107.4
¥ UFR} Crangonidae ¥UFJE Crangon BIEHEER C. affinis O || 4 35.9
IR R Hippolytidae LN Lysmata HEBENR L. vittata O O m 3 29.7
KA UFRL Pandalidae SEWiNT)E Heterocarpoides WHSERIAT H. laevicarina (@) 1 1.2

O: %7 Spring; @ HZ Summer; [1: #Z& Autumn

; . &7 Winter.
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F2 HHLINBEFRPREEREMGEE . ZEURMSESUEE
Table 2 Temporal, spatial and spatio-temporal niche breadths of dominant shrimp species in Zhongjieshan Islands Marine
Protected Area (MPA)

Yyt RF [F) A= 2507 23 [ A= 2551 B2 AR 25 AL i e AT

Species Temporal niche Spatial niche Spatio-temporal Optimum Ecological
breadth breadth niche breadth temperature habit

B IR KELF Palaemon gravieri 1.31 1.62 2.13 wWT EE

A HERR Solenocera crassicornis 0.68 1.52 1.03 WwW EE

WE WAL Alpheus distinguendus 0.92 1.72 1.58 WW EH

W5 LGS X IF Parapenaeopsis hardwickii 0.83 1.59 1.32 WwW EE

H AR ER Alpheus japonicus 1.25 1.71 2.14 WT EE

WW. Bk Warm water; WT: BZ ¥ Warm temperature; EH: 7 it {K 4k Eurythermic hyposaline group; EE: J7 i)™ #k Eurythermic euryhaline

group.
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Fig.2 Dominant shrimp species among temporal, spatial and
spatio-temporal niche overlaps in Zhongjieshan Islands MPA.
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