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Fig. 1 Distribution map and sampling depth range of each station in Zhoushan and its adjacent waters in May 2019

The blue triangle icon indicates the sampling sites; the sampling depth in brackets; different sea areas are distinguished by different coloured ovals, A.

Yangtze River estuary sea area, B. Zhoushan coastal waters, C. Zhoushan offshore sea area.
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il H K83} Centrolophidae R Pesenopsis anomala
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HAH 4 Trichiurus japonicus

fifFt Scombridac

KT Sarda orientalis
WA Scomberomorus niphonius,
58 Scomber sp.

WH A Scomber japonicas
i Euthynnus affinis
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ISHES ]

Psenes arafurensis

LAE]

Tetraodontiformes

it Fl  Monacanthidae
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Fig. 2 eDNA abundance and distribution of each fish species in different sea areas and layers

(a)-(c) show the taxonomic lineages of each species; (d) the log-transformed number of species reads; (e) (f) indicate the proportion of species in differ-

ent layers and in different regions, respectively; red star signs for the top 10 fish species with the most reads.
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JZEERAR B); =N 70~90 m 4= FEEHAD P
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Fig. 3 Fish species detected by eDNA metabarcoding in different regions (a) and the other results in the same waters (b)

A, B and C correspond to the Yangtze River estuary sea area, Zhoushan coastal waters and Zhoushan offshore sea area, respectively; (b) the survey res-

ults are from literature [14-15, 25].
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Fig. 5 Diversity index differences between groups in different regions
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Preliminary study on spatial distribution pattern of fish in Zhoushan and
its adjacent waters based on environmental DNA metabarcoding

ZHANG Haobo ', WANG Xiaoyan', CHEN Zhi’, ZHONG Lanping', GAO Tianxiang >’

(1. National Engineering Research Center of Marine Facilities Aquaculture, Zhejiang Ocean University, Zhoushan 316022, China,
2. College of Fisheries and Life Science, Hainan Tropical Ocean University, Sanya 572022, China;
3. College of Fisheries, Zhejiang Ocean University, Zhoushan 316022, China)

Abstract: As an irreplaceable and important ecosystem, island reef waters meet the needs of fish communities for
growth, reproduction, development and protection from natural predators. They are good habitats for many species.
Environmental DNA (eDNA) metabarcoding technology, which combines universal primers with high-throughput
sequencing (high-throughput sequencing, HTS) technology, facilitates the amplification of eDNA from multiple
target groups and has great potential in establishing or improving the assessment of species diversity. Zhoushan
archipelago is the largest archipelago in China, which consisting of 2 085 islands. A total of 27 water samples were
collected from nine stations in Zhoushan and its adjacent waters in May 2019 in this study to better understand the
species composition of the major fish communities in Zhoushan and its adjacent waters and to monitor and protect
their diversity. eDNA metabarcoding technique was used to determine the fish community composition. The res-
ults showed that 52 species of fish were detected in Zhoushan and its adjacent waters, belonging to 19 orders, 36
families and 49 genera. Four species were only annotated to genus-level. Perciformes and Scombriformes account
for the highest proportion, 28.85% and 15.38%, respectively. The dominant species in different sea areas were
quite different. The distribution trends of the Shannon, Simpson, and Pielou indices were basically the same. They
all showed the trend as Zhoushan offshore waters > Yangtze River estuary > Zhoushan offshore waters. The vari-
ation of eDNA in different water layers could be roughly divided into three trends, and the trend of most fish spe-
cies' sequence abundance between water layers was highly consistent with their habitat preference. In addition, by
comparing the results with other scholars, it was found that the eDNA metabarcoding results in the same sea area
at the same time varied greatly, which indicated that the repeatability of the eDNA technology was less reprodu-
cible and should be used with caution in the field of fisheries resources monitoring. Therefore, eDNA technology
can only partially replace traditional survey methods at present. In the future, eDNA metabarcoding can be used as
an adjunct to fishery resource monitoring to improve detection efficiency and reduce interference with ecosystems.
This study can provide new ideas and methods for the study of fish communities in island reef waters.
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