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Fig. 1 Investigating area and sites distribution
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Fig. 2 Relationship between shell length and
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Fig. 3 Seasonal differences in tissue water content of
M. coruscus at different ages
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indicate significant difference (P<0.05); the same below.
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cus at different sites
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Tab.1 Seasonal differences in carbon indexes of

M. coruscus
Eizfay = HZ *ZE X7
index spring  summer autumn  winter
FE W% (n=30) 0.13* 015 0.16°  0.15°

shell carbon content

RALETR% (i=30)  0.41° 0.43° 0.45° 0.43%
tissue carbon content

TR K% (n=240) 0.021*  0.027°  0.023*  0.021°
shell moisture content

R EIKER % (n=240)  0.88° 0.77* 0.80° 0.81°
tissue moisture content

FERHE /% (n=240) 0.71¢ 0.62° 0.60° 0.67°
shell wet weight ratio

W AFFRRRAFERE Z 57 (P<0.05).
Notes: Different letters indicate significant difference (P<0.05).
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Fig. 9 RDA analysis between growth indexes of M. coruscus and environmental factors
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Fig. 10 Seasonal changes of species numbers (a), biomass (b) and abundance (c) of epiphytic animals of M. coruscus
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Fig. 11 Seasonal changes of biomass of primary epiphytic animals of M. coruscus

(a) spring; (b) summer; (c) autumn; (d) winter. The top 7 species in each class were listed.
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Fig. 12 RDA analysis between biomass of primary epiphytic animals and environmental factors
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®2 TFEFELERRIMENMENERKEEES

Tab.2 Seasonal differences in biomass accumulation and stored carbon of epiphytic animals on M. coruscus

AT 22 0 Ak 2% /0,
I WFhor AL A% sprBy/ sumBy/ autBy/ winBy/ sprSJ/ sumS/ autS/  winSy/

. . carbon moisture  R/%
phylum classification content  comtent (gke) (gkg) (gke) (gkg) (gCkg) (gCkg) (gCkg) (gCkg)
H5Eaiy  WagUkE 11.81(S) 299  88.00 17.61 2.34 1033 20.88 1.94 0.26 1.14 2.30
Crustacea A. reticulatus 20.63 (T) 62.90
LUIEN;: +d 13.70 (S) 3.15 88.41 0 0.61 0.84 1.34 0.00 0.08 0.11 0.17
M. volcano 2061 (T)  62.93
5 TR 21.62 (S) 332 8963 0 0.51 0 0 0.00 0.10 0.00 0.00
T squamosa 4365(T) 6375
HACE & 33.32 71.56 / 0.27 0 0.60 0.56 0.03 0.00 0.06 0.05
P. japonicus
PREG R 34.84 76.92 / 3.24 0.02 0.34 0.80 0.26 0.00 0.03 0.06
P. serratifions
BYE 33.76 64.50 / 4.64 0 1.41 1.76 0.56 0.00 0.17 021
M. rumphii
VY 5 11 58.42 52.81 / 0.21 0 0.14 0.28 0.06 0.00 0.04 0.08
P. quadridens
IR 35.03 84.62 / 0.14 0.05 0.02 0.05 0.01 0.00 0.00 0.00
Gammaridea
FFF K 43 87.50 / 0.09 0.52 0.10 0.01 0.00 0.00 0.00 0.00
Caprellidea
AR RGN 18.00 (S) 144 7134  3.09 0.77 1.44 1.80 0.55 0.14 0.26 0.32
Mollusca  S. virgatus 36.50 (T) 50.63
R TS 15.60 (S) 288 8553  6.72 0.94 7.69 5.47 1.06 0.15 122 0.86
M. comptus 45.60(T)  56.89
B ] 14.53 (S) 247 9000 0 0.30 0 0 0.00 0.04 0.00 0.00
O. denselamellosa 46.13 (T) 53.92
A S G 13.26 (S) 256 7000 1.16 0.08 0.11 0.26 0.20 0.01 0.02 0.05
A. chinensis 43.14 (T) 33.73
Py eyt 20.60 4528 / 0 0.09 0 0 0.00 0.01 0.00 0.00
Musculus cupreus
L RERABE D 15.30 26.70 / 1.67 0.05 0 1.64 0.19 0.01 0.00 0.18
P. martensii
PEFh IR 17.13 (S) 256 7314 0 0 3.43 3.34 0.00 0.00 0.62 0.61

T. clavigera 47.28 (T) 52.66

= I B 15.44 (S) 243 5607 1.19 0.12 1.37 1.33 0.31 0.03 0.35 0.34
A. tricarinata 4170 (T) 4.98
/N IR 30.44 30.23 / 0.01 0.33 0.12 0 0.00 0.07 0.03 0.00
M. bella
i RN R 26.23 29.56 / 0.08 0.27 0.05 0.05 0.01 0.05 0.01 0.01
M. burchardi
R 19.84 40.70 / 1.17 0.10 0.38 0.40 0.14 0.01 0.04 0.05
Polyplacophora

WAishy bR 39.83 86.84 / 0.01 0 0.03 0.03 0.00 0.00 0.00 0.00

Annelida  Syllidae
W 5.56 88.63 / 442 2.24 225 2.68 0.03 0.01 0.01 0.02
Nereididae
B BRRK 13.56 26.14 / 0.57 0.10 0.04 0.33 0.06 0.01 0.00 0.03
Hydroides
ZIEES 39.59 81.54 / 0.08 0.03 0.02 0.07 0.01 0.00 0.00 0.01
Nemertea
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SR 2 -
| N BRE Y% EIKER/
I WiFh o acﬁa?}:{li nA] I?mﬁsir? R/% SPT By/ sumBy/ autBy/ winBy/ sprS/ sumS/ autS/ winSy/
phylum classification content content (gkg)  (gkg) (gkg) (gkg) (gC/kg) (gC/kg) (gC/kg) (gC/kg)
R Zh ) [A=ES 1.62 38.80 / 0.23 0.05 0.79 0.23 0.00 0.00 0.01 0.00
Echinodermata Ophiuroidea
LF il 16.72 53.94 / 0 0.19 0 0 0.00 0.01 0.00 0.00
Hemicentrotus
pulcherrimus
BRI 7 A 13.43 91.86 / 0.26 0 1.16 1.64 0.00 0.00 0.01 0.02
Chordata S. clava
il Az TR 41.85 84.63 / 2235 5.71 19.14 2.69 1.44 0.37 1.23 0.17
Cnidaria Actiniaria
Mt 69.21 15.42 51.8 47.64 6.85 1.38 5.36 5.55
total
W S. 5%, T.RAEZLL, Re 5RE G, By VIR, S. fifkE.

Notes: S. shell, T. soft tissue, R¢. shell wet weight ratio, By . biomass, S,. stored carbon.
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Evaluation of seasonal variations on the growth features and removable
carbon sinks of cultured mussels Mytilus coruscus in Gouqi Island

WANG Yihang ', PAN Yufeng', XIAFeiyu', XU Ying', DONG Yifei', YANG Yang',
WANG Xiaoli', TIAN Xiaofei', TIANKuo', YANG Xiaolong ',
LI Hongliang >,  ZHANG Xiumei "

1. School of Fishery, Zhejiang Ocean University, Zhoushan 316022, China;
2. Second Institute of Oceanography, Ministry of Natural Resources, Hangzhou 310012, China

Abstract: Marine fishery carbon sinks are an important component of blue carbon. Fishery activities such as shellfish farming
are considered among the most promising carbon sink activities. However, precise assessment of carbon sinks in shellfish farm-
ing still requires further investigation. To explore the potential of carbon sink in shellfish farming, this study focused on the raft-
cultured mussels Mytilus coruscus near Gougqi Island. We examined the seasonal variations in their growth characteristics and
the community features of the epiphytic animals, as well as their correlation with environmental factors. Based on the biomass
carbon density (BCD) of the cultured mussels and epiphytic animals, we evaluated the removable carbon sink. The results
revealed seasonal, age, and regional differences in the tissue moisture, fatness, and gonad index of the mussels. Tissue moisture
exhibited the following patterns: spring > winter > autumn > summer, age 1 > age 2+, and the center area > the periphery area,
showing opposite trends to both fatness and gonad index. Additionally, the gonad index followed the pattern of age 4 > age 3 >
age 2 > age 1. There are significant seasonal differences in the carbon content of the tissues and the shells, as well as the wet
weight ratio of the tissues. Redundancy analysis (RDA) showed a positive correlation between tissue moisture and ammonia
nitrogen. Carbon content of the tissues, fatness, and gonad index were positively correlated with environmental factors such as
chlorophyll a, temperature, and total nitrogen. A total of 153 species were identified among the epiphytic animals, belonging to
the phyla Coelenterata, Mollusca, Annelida, Arthropoda, Echinodermata, Nemertina, and Chordata. The main classes included
Polychaeta, Malacostraca, Bivalvia, Gastropoda, Anzhozoa, Thecostraca, and Ascidiacea. Seasonal differences were observed
in the abundance and biomass of epiphytic animals, with the highest biomass detected in spring, primarily consisting
of Anthopleura midori, Amphibalanus reticulatus, Modiolus comptus, Menippe rumphii, and Halosydna brevisetosa. RDA ana-
lysis indicated that the biomass of the Malacostraca animals was positively correlated with chlorophyll a, temperature, total
nitrogen, total carbon, salinity, and nitrite, while the biomass of Ophiuroidea, Anzhozoa, and Thecostraca animals was posit-
ively correlated with ammonia nitrogen and nitrate content. The BCD of the mussels was highest at 129.98 g C/kg in autumn
and lowest at 108.29 g C/kg in spring. The BCD of epiphytic animals was highest at 6.85 g C/kg in spring and lowest at 1.38 g
C/kg in summer. By harvesting the mussels and epiphytic animals, the maximum BCD that can be removed from the water can
reach 135.34 g C/kg. In 2021, farming M. coruscus in Gouqi could harvest approximately 3.02x10" tons of carbon, generating
an economic value of carbon sink about 10.49 million yuan. Our results provide an important theoretical basis and practical sig-
nificance for maximizing the removable carbon sink capacity through farming M. coruscus, as well as for deepening the under-

standing and evaluation of the carbon sink effects of shellfish farming.
Key words: Mytilus coruscus; growth features; epiphytic animals; removable carbon sinks; Gougqi Island
Corresponding author: ZHANG Xiumei. E-mail: xiumeil227@163.com
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