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— . Introduction

& Traditional fishery resources have

been severely depleted,;

& The structure of fishery resources

Fishery resources depletion

Environment pollution

It Is urgent to strengthen the monitoring of organisms and biodiversity.
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— . Introduction

Limitations:

o Time consuming

o Costly

o Taxonomic expertise needed
O Species-specific bias

o Environmental impact

Visual surveys Gill nets
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— . Introduction
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Environmental DNA (eDNA) refers to e e T
the sum of DNA fragments released by "
organisms into the environment.
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(Yao, et al. 2022)

B s -0 & 4 A

Be tolerant to diversity Self—improvement



—

+ Introduction

350

16%
309 310
300 82 m USA
> 0 = CHINA
230 m ENGLAND
m JAPAN
200 m CANADA
359, B ALUSTRALIA
150 m FRANCE
m SWITZERLAND
100 m GERMANY
m SPAIN
50 m cthers
3 5 3

0 L
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
@ Total ® Diversity ® Specific species @ Review

€ the number of eDNA-related articles has continued to increase. 4 the Top 10 countries publishing eDNA-related articles
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— . Introduction

Freshwater
Aquatic biology

Marine

Fish
Biodiversity
Invertebrates
Specific species P Mammals
. Plankton
B Amphibians

Others

Invasive Species

I Endangered Species

== Economic Species

B phytoplankton
mm rooplankton
—— Cetacea ,
Ernnmedla
Irenia
m— salamander
— frog

€ The eDNA-related researches is mainly
focus on freshwater ecosystems (such as

lakes, rivers, and streams).

& Biodiversity related researches are
relatively more than specific-species

related studies.

& Fish and invertebrates are the main

subjects of eDNA-related research.
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— . Introduction
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Specific Species Monitoring
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—. Case studies

——specific species monitoring
case study 1: the large yellow croaker (Larimichthys crocea)

» The large yellow croaker was once considered one of the four economic species in traditional
marine fisheries in China;

« Approximately 98 % of China’s total L. crocea catch came from the East China Sea;

* No spawning or overwintering aggregations have been observed within the geographic range of L.

crocea since the mid-1980s through surveys of traditional methods.
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Case studies

——specific species monitoring
case study 1: the large yellow croaker (Larimichthys crocea)
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4 Slgnlflcant differences in eDNA concentratlons were found among different stations;
€ High eDNA signals were found in the surrounding area of Zhoushan Archipelago, which is consistent with the traditional spawing areas;
€ ¢DNA hotspots were also found in the Yushan fishing ground, which suggesting an offshore spawning ground might have been

established. (Wang et al., 2021)
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— . Case studies

——specific species monitoring
case study 1: the large yellow croaker (Larimichthys crocea)

€eDNA concentrations (CopiesiL) ., o

€ No significant differences were found in the eDNA concentrations of L. crocea among different water layers;

€ The eDNA signals in water depths around 40 m and the bottom were found at multiple stations. (Wang et al.,, 2021)
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—. Case studies

——specific species monitoring
case study 2: the red drum (Sciaenops ocellatus)

* The red drum was introduced for marine aguaculture in 1991 and has become a commercially
Important maricultural fish species in China and was widely cultured across the coastal areas in
mainland China;

« After two decades of maricultural activities, the red drum has been consecutively recorded as

escapees along the entire coastal waters of China.

Annual mariculture production of red drum (t)
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— . Case studies

——specific species monitoring
case study 2: red drum (Sciaenops ocellatus)
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€ There were significant differences among different stations;
€ There were also significant differences in the presence and detection of eDNA among stations;

€ The distribution of eDNA hotspots is mainly concentrated in the central part of the East China Sea, especially near the Estuary and Bay.
(Wang et al., 2022)

BN -0 & 4. A

Be tolerant to diversity Self—-improvement



—. Case studies

——specific species monitoring

case study 3: the Chinese sturgeon (Acipenser sinensis)
« The Chinese sturgeon is an anadromous species that spends most of its life (more than 90%) at sea and

migrates to spawn in the upper Yangtze River;
« It was listed as an Critically Endangered species in the Red list of the IUCN,;

« Marine bycatch and pop-up satellite archival tag have been the main methods used to locate Chinese

sturgeon in the ocean.
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(Zhang et al., 2019)
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— . Case studies

——specific species monitoring
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€ The Chinese sturgeone eDNA hotspots are mainly concentrated in the Hangzhou Bay and Zhoushan Archipelagos;

€ The distributions of the Chinese sturgeon using eDNA methods were highly consistent with the bycatch records;

€ The Chinese sturgeone eDNA is significantly correlated with turbidity, salinity and chlorophyll, which can reflect its habitat prefe(renct?l: e
unpublisne
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PU. Case studies

——specles diversity assessment

case study 4: the East China Sea
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A total of 81 fish species
were detected, belonging to
20 orders, 44 families and
72 genus;

The fish diversity index is
high in the nearshore area
in horizontal groups;

The surface water
exhibited a higher level of
fish diversity than other

water layers.

(Wang et al., 2024)
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4. Challenges and recommendations

€ False positive (contaminations);

——the use of eDNA technoloo

€ False negative (reference database; primer selection; sequence similarity);

€ Real-Time monitoring (combine eDNA with eRNA?)
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FIGURE 2 Conceptual diagram of factors likely to influence eDNA particle production and removal processes from a given water body

Hansen et al., 2018
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4. Challenges and recommendations

——rfor future cooperation

€ Sample collections

* targeted and its closely related species’s tissue or blood samples (especially for
endangered species);
e water samples;

« environmental parameters

€ Fundings

€ Cooperation for species monitoring and conservation using multible technologies.
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