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shellfish in coastal waters of Zhejiang
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Tab.1 Niche width dominance and occurrence frequency of shellfish in coastal waters of Zhejiang
M5 i HH A /% RHE IRI He A4V T
no. species occurrence frequency % spring  E summer #k autumn % winter niche breadth
SP1  VHK&ZILIR Nassarius siquijorens 4.4 4.2 / 58.6 953.3V 1.5
SP2  KRELHLNR Nassarius sinarus 9.8 2240.043V / 108.5V 419.3\/ 1.6
SP3  REPIEMR Turricula spurius 7.1 201.4\/ 3.2 119.5V 295.6\/ 2.5
SP4  JNM:SEMR Sinum javanicum 5.3 / / / 80.6 2.0
SP5  mEMR Glossaulax didyma 14.2 331.6V / 207.6\V 1183.9V 3.1
SP6  VHEYEE Tonna sulcosa 4.9 13.9 144.5V/ 238.5V/ / 22
SP7  AYEBIR Tonna olearium 16.5 1165.9V 478.3V 803.6\V/ 1207.5V/ 3.1
SP8 PEHENE Turritella terebra bacillum 23.2 1321.5V/ 10578.9\V 4859.5\/ 2289.99\/ 2.6
SP9  WBAEIRIZ Siphonalia spadicea 17.8 638.3\/ 45.6 701.6\/ 674.6\/ 33
SP10 K EZHRIRE Fusinus longicaudus 18.3 3000.9V 536.7V 429.9\/ 947.3\/ 3.0
SP11  J WLEESR Bursa rana 48.2 328247V 3310.6V 32587.6V  2992.8V 3.7
SP12  EMIZ Hemifusus tuba 7.1 219.9V 179.9V 217.9V / 1.5
SP13  JEAKAEIR Onustus exuta 13.8 355.7V / 293.5V/ 535.9V 2.8
SP14 XA EWR Phalium bisulcatum 2.2 / 46.4 / 199.6\/ 1.1
SPLS e SR/ T4 v, T MR 4 1.9 67.8 2.6 444.8\/ 2.0
Fulgoraria rupestris
SP16 Bl Scapharca kagoshimensis 6.6 693.9V / / / 2.1

e RERMIBM; VREIZF 100<IRI<1000, HiZZEY FEM.

Note: / indicates non-existent species; \/ indicates the main species of the season (100<IRI<1000).
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Fig. 4 Overlapping niches of main shellfish species in coastal waters of Zhejiang
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Fig. 5 Half-matrix diagram of chi-square test for linkages between main shellfish species in coastal waters of Zhejiang
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Fig. 6 Pearson correlation hot map for main shellfish species in coastal waters of Zhejiang
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Fig. 7 Spearman main species of benthic shellfish was associated with the interspecific network
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Fig. 8 Mantel-Test analysis of main species and environmental factors in four seasons in coastal waters of Zhejiang
A. Spring, a: Nassarius semiplicatus; b: Fusinus longicaudus; c: Tonna olearium; d: Turritella terebra bacillum;
e: Bursa rana. B. Summer, a: Turritella terebra bacillum; b: Bursa rana. C. Autumn, a: Turritella terebra bacillum;
b: Bursa rana. D. Winter, a: Glossaulax didyma; b: Tonna olearium; c: Turritella terebra bacillum; d: Bursa rana.



712

o il K 2

#3148

£ 3 HLEE G 2L Mantel-Test 4347 B Z £ 155

Tab.3 Mantel-Test analysis significance index of benthic shellfish in coastal waters of Zhejiang

Z=77 season YFl species S AF impact factors r P
2 spring BEHEIR T bacillum R Depth 0.2-0.4"" <0.01™"
2] WikYR B. rana RE Depth <0.2 0.01-0.05
JEEE BS <0.2 0.01-0.05
HZ summer BRHEWR T bacillum RIE Depth <0.2 0.01-0.05
JKi& BT >=0.4" <0.01""
Jk# BS >=0.4"" <0.01™
#Z autumn VEHERE T bacillum RJE Depth >=0.4"" <0.01™"
FiR Temp 0.2-0.4"" <0.01™"
JKiE BT <0.2 <0.01
4% Chla <0.2 <0.01
> L2 B. rana RJE Depth <0.2 <0.01
FiE Temp <0.2 0.01-0.05
JEi& BT <0.2 0.01-0.05
M4t% Chla <0.2 <0.01
475 winter i B} G didyma Fii Temp <0.2 <0.01
WESIR T olearium FiE Temp <0.2 0.01-0.05
PRHEME T terebra bacillum RJE Depth 0.2-0.4™" <0.01™"
JEIE BT 0.2-0.4™" <0.01™
Fih sal <0.2 0.01-0.05
M4t Chla 0.2-0.4"" <0.01""
2] Wik B. rana i Temp <0.2 0.01-0.05
JEEE BS <0.2 0.01-0.05

e+ RIR LIBT3 D12 2 [A) A0 56 (3 (P<0.01).

Note: *** indicates that the environmental factor has significant correlation with shellfish (P<0.01).
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Abstract: This study investigated the niche and interspecific associations of shellfish, as well as the impact of
environmental factors on the niche differentiation of dominant species in shellfish, based on four quarters of
benthic shellfish biomass and marine environment survey data conducted in the coastal waters of Zhejiang from
August 2020 to April 2021. The results showed that a total of 41 species of shellfish were surveyed and collected,
of which 16 were the main shellfish, divided into three ecological groups. The niche width was 1.1-3.7, with an
average of 2.4. Among the shellfish, Bursa rana had the largest niche width of 3.7, and Phalium bisulcatum had
the lowest of 1.1. The niche overlap value between species was 0-0.66, with the maximum niche overlap value
between species of Fusinus longicaudus and Hemifusus tuba being 0.66. The niche overlap between 58 species
was 0, and the degree of niche overlap was relatively low. The overall correlation between the main shellfish
species was not significant (VR>1), and 89.7% of the species showed no significant correlation (P>0.05),
indicating that the overall competition for resources among the major shellfish species in the sea area was
relatively low. However, some species such as Turritella terebra bacillum, Glossaulax didyma, Tonna olearium,
and Bursa rana also had strong competitive relationships. The environmental factors that affected the niche
differentiation of dominant species of shellfish in different seasons were slightly different; however, the major
factors affecting the niche differentiation of nearshore shellfish are habitat water depth and salinity (0.2=<r<0.4,

P<0.01). These results can provide a scientific basis for the assessment of ecological stability and resource
conservation of nearshore shellfish.
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