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Statement

In the assessment of all species, the China Sustainable Seafood Assessment (CSSA) team will strictly
follow the assessment criteria and refer to the latest, impartial and objective scientific data. Common
sources of reference for evaluation data include literature review, official materials, objective and
unbiased media reports, data obtained from field research, and expert interviews. Inevitably, many
fisheries face the problem of lacking robust data, and some data are not publicly available, which
may affect the assessment results to some extent. The CSSA team is committed to carrying out the
assessment and evaluation of the species objectively and impartially, basing on respecting objective
facts, making maximum use of open data, and relying on rigorous scrutiny of experts. The results of
the species assessment do not represent the opinion of any particular expert, scholar, etc.. The CSSA
team has the right to the final interpretation of the assessment results.
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Introduction

Chinais the world's largest fishing country, and also has a large consumer market for aquatic products.
The food choices we make determine the present and future of our marine and freshwater
ecosystems. In order to cultivate a new generation of responsible seafood foodies, Qingdao Marine
Conservation Society (QMCS) has launched the China Sustainable Seafood Assessment (CSSA) project
to customize scientific and interesting sustainable seafood consumption guides for domestic
consumers. We hope that by raising public awareness and promoting changes in consumer behavior,
we can use the power of the market to force industrial transformation and make a lasting
contribution to the continuous improvement of the health of China's marine and freshwater
ecosystem.

Executive Summary

Large yellow croaker (Larimichthys crocea) is one of the most extensively farmed marine finfish
species in China, with a production volume of 257,683 tons and a production value of nearly 3 billion
RMB in 2022. Currently, large yellow croaker farming in China is mainly concentrated in Fujian
Province and Zhejiang Province, accounting for 84% and 14% of the national production, respectively.
Common farming methods for large yellow croaker include cage farming, pond farming, inner bay-
net barring farming, subtidal-zone enclosure net farming, etc. Among them, inner bay cage farming
accounts for over 85% of the total production.

China has implemented a series of laws and regulations to regulate aquaculture, covering the sectors
including farming area management, seedling, medication, and market circulation, with specific
provisions existing for reducing medication usage, disease control, and the use of compound feed for
the large yellow croaker farming industry. These efforts contribute to promoting the green and
healthy development of the large yellow croaker farming industry. Additionally, the industry has
established multiple standards related to large yellow croaker farming to regulate breeding, farming,
processing, and other aspects of the industry. Fujian Province has launched a special campaign to
regulate the use of medications for large yellow croaker and crack down on the illegal use of
veterinary drugs such as quinolone and sulfonamide.

The environmental impact of inner bay cage farming primarily involves the generation of organic
waste such as excessive feed and feces, which, if accumulated over time, can lead to eutrophication
of the water. Currently, there is a common problem of high density of cage in large yellow croaker
farming, leading to decreased water exchange capacity and exacerbating water pollution effects. It
also tends to trigger widespread diseases and adversely affect other wildlifes in the vicinity.

Common diseases in large yellow croaker farming include bacterial diseases (such as enteritis, tail
and mouth rot, and gill rot), parasitic diseases (such as ciliates, nematodes, and Benedenia), white
spot disease, and water mold disease. Among them, diseases caused by Vibrio bacteria are
particularly severe due to their high incidence and wide prevalence.

To control disease outbreaks, antibiotics like enrofloxacin are commonly used in cage farming, along



with pesticides like trichlorphon, formalin, copper sulfate, and ferrous sulfate acting as fungicides
and insecticides. The use of such drugs must strictly comply with relevant regulations. However, in
recent years, incidents of enrofloxacin exceeding the limits have occurred, along with cases of illegal
use of ofloxacin.

Traditional nearshore farming cages have weak resistance to storms and are susceptible to damage
from natural disasters such as typhoons, leading to frequent large yellow croaker escapes. As the
current farming stocks are almost entirely derived from artificially selected seedlings, escaped
individuals have the chance to grow and reproduce in the wild, potentially forming stable populations,
posing a potential threat to the genetic diversity of wild populations. Moreover, farmed large yellow
croaker entering the wild environment without screening may also cause disease spread.

Currently, the use of compound feed in the large yellow croaker farming feed remains low, at
approximately 25%, with farmers primarily relying on fresh or frozen wild small and juvenile fish as
the main feed. Experts estimate that the dependence ratio for farmed large yellow croaker (below
150g) is about 1: (5-6), while for bigger individuals (over 200g) is about 1: (7-8), indicating a high
dependence on wild fishery resources in the industry.

Currently, the main source of large yellow croaker seedlings come from Ningde selected from
Guanjingyang stock, while over 60% of the Daiqu stock seedlings bred in Ningbo used for stock
enhancement, showing a high degree of artificial selection in the large yellow croaker seedlings.
Among them, the Guanjingyang stock seedlings represented by "Fufa No. 1" and the Daiqu stock
seedlings represented by "Yongdai No. 1" are the most representative.

Information on interactions between large yellow croaker farming and wild animals is lacking. Apart
from the potential blockage of migration routes of marine species by farming cages, there may be
egrets preying on farmed large yellow croakers. Farmers generally reduce such losses by using cover
nets or warning stripes, resulting in a low risk of significant impact on wild animals.

In summary, the large yellow croaker farming industry in China faces challenges such as high farming
density, frequent disease outbreaks, high escape risks, and high dependence on wild fishery
resources. Environmental performance of this industry needs improvement. Therefore, CSSA rates
China's large yellow croaker farming as yellow—overall sustainability is good, but there is significant
room for improvement.

Large Yellow Croaker

Larimichthys crocea

Overview of the Assessed Species

The large yellow croaker (Larimichthys crocea) belongs to the order Perciformes and the family
Sciaenidae. It is one of China's traditional "Four Major Marine Products" (alongside small yellow
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croaker, hairtail, and cuttlefish) and holds significant economic value in China's domestic fisheries.

In China, large yellow croakers primarily inhabit coastal areas extending from the central Yellow Sea
to the east of the Qiongzhou Strait, typically within depths of approximately 60 meters. They are
present year-round in regions such as Fujian, Zhejiang, and the eastern part of the Qiongzhou Strait.
Zhejiang, Fujian, and Guangdong are the provinces with the highest catches of large yellow croakers
in China.

Due to overfishing during the 1960s and 1970s, wild large yellow croaker populations in China
experienced a rapid decline. In response, China initiated research on the artificial breeding of large
yellow croakers in the 1980s. Advances in technology led to significant expansion in the scale of
artificial breeding, particularly in Fujian Province. For instance, in Fujian, the number of breeding
cages increased from a few hundred in 1994 to over 300,000 by 2000. Major aquaculture areas
include Fu'an, Fuding, Ningde, Xiapu, Luoyuan Bay, Lianjiang, Fuqging, and Pingtan in Fujian
Province.?!By 2010, China's annual production of large yellow croaker had reached approximately
100,000 tons, with Fujian Province contributing nearly 90,000 tons, Zhejiang Province 3,000 to 5,000
tons, and Guangdong several thousand tons.’”! In 2022, China's annual production of large yellow
croaker reached 257,683 tons, valued at nearly 3 billion RMB. Fujian accounted for 215,231 tons of
production, Zhejiang around 36,000 tons, and Guangdong approximately 5,000 tons.[**!

The market for large yellow croaker in China has expanded to inland regions and international
markets. Ningde City in Fujian has emerged as a hub for production and sales, with the majority of
farmed large yellow croakers being sold there. Products mainly include fresh, frozen, and salted large
yellow croaker. Due to logistical challenges on live fish, fresh and frozen fish are the primary products
domestically, with salted fish serving as a supplementary option.

FULL ASSESSMENT

Criterion 1: Aquaculture Method and Management Status

Aquaculture method and industry overview

Common farming methods for large yellow croaker include cage farming, pond farming, inner bay-
net barring farming, subtidal-zone enclosure net farming, etc. Among these methods, inner bay cage
farming represents over 85% of the total production.

Cage farmers typically utilize 4 meters x 4 meters cages with depths ranging from 5 to 8 meters,
constructed with wooden frames and nylon nets. Several key factors influence cage farming
efficiency, including site selection, construction techniques, cage deployment methods, and farming
densities.**IFarmers typically choose calm and well-flowing harbor areas to deploy the cages. Smaller
cages are often used to raise the temporary fish, while larger cages accommodate adult fish. Larger
cages allow adult fish to move around, resulting in improved fish quality and value, as well as higher
survival rates, which ultimately reduce farming costs. Farming density is another crucial factor, as
appropriate densities enhance production and profitability. Low densities can lead to increased



residual feed, elevating costs and impacting the fish's growth environment. Conversely, high densities
may result in inadequate feed intake for some large yellow croakers, affecting their growth rates.?*!

Currently, large yellow croaker cage farming has developed into large cage farming with an area
exceeding 400m? and water depths exceeding 10m. In this farming model, the farming density for
fish of 100g size is approximately 40 individuals/m3, and the average water yield can reach 12kg/m3
to 15kg/m3. While this innovative model improves the quality of farmed fish, the resistance to current
has decreased. Therefore, necessary protective measures need to be taken.

Plastic cage farming involves the utilization of plastic material (HDPE) for both the cage frame and
floating devices, upgrading and modifying traditional raft-style cages. HDPE cages offer several
advantages over traditional rafts, including enhanced safety, prevention of white pollution from foam
plastics, and environmental friendliness due to their recyclable properties. However, the initial
investment cost for HDPE cages is higher compared to traditional rafts.2%

Deep-sea cage farming involves using specialized cages in relatively deep-sea areas, typically with
depths greater than 20 meters, for cultivating large yellow croaker. It serves as a supplementary form
of large yellow croaker raft-style cage farming and has emerged in recent years. The cage frame is
primarily constructed from HDPE material, while the net material is typically polyvinyl chloride (PVC)
or copper alloy. Each cage is submerged to a depth of approximately 10 meters. Due to the stronger
current in these areas, larger fish are primarily used in this model, providing ample space for their
growth. However, challenges such as strong water currents, slow growth rate, high costs, and the
need to enhance resistance to currents and waves have limited the widespread adoption of this
farming model. Currently, this model is mainly concentrated in semi-open or open sea areas such as
Nanji Island, Dachen Island, and Putuo Mountain in Zhejiang Province.[*11121]

The enclosure net farming model, which emerged in 1999, is a type of large yellow croaker farming
method primarily conducted in shallow coastal areas in the subtidal zone. It involves the use of inner
bay-net barring farming, subtidal-zone enclosure net farming, etc. Compared to traditional small cage
farming, this model offers advantages such as larger fish activity space, fewer diseases, and higher
survival rates. Additionally, it can utilize natural biological feed supplements, leading to relatively
lower feed costs. However, this farming method is limited by factors such as a scarcity of suitable
farming areas, weak disaster resistance, and high investment requirements. Furthermore, after
several years of farming, it may lead to fish diseases due to bottom sediment pollution. Currently, its
development scale is relatively small, covering an area of nearly 50 hectares.?%

Pond farming requires high standards for pond structures and bottom substrate conditions. Poor
water quality can easily lead to outbreaks of fish diseases and result in significant losses. In 1998,
pond farming areas in Fujian Province reached over 20,000 mu (approximately 13.3 square
kilometers), but currently, they are only around 3,000 to 5,000 mu, primarily focusing on phased
farming.l24

Table 1 China’s large yellow croaker farming area in 2020 (10* m?) 23]
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WL 395.66 320.34 8.83
Gz 33.75 136.60 6 215.40
TR 3.22 0 1175.74
At 432.63 456.94 7 399.97

Currently, large yellow croaker farming is primarily concentrated in Fujian Province and Zhejiang
Province, which account for 84% and 14% of the national production, respectively. In 2022, China's
annual production of large yellow croaker reached 257,683 tons, with a production value of nearly 3
billion RMB. Among these figures, Fujian's production amounted to 215,231 tons, Zhejiang's
production was approximately 36,000 tons, and Guangdong's production stood at around 5,000
tons.!”! In Fujian, farming areas are predominantly concentrated in the waters of Ningde,
representing approximately 75% of the total provincial production. ?2)Additionally, areas such as
Lianjiang County in Fuzhou, Wenzhou, Taizhou, Ningbo, and Zhoushan in Zhejiang Province, as well
as Huidong County in Huizhou, Guangdong Province, are also important regions for large yellow
croaker farming.[®!

Large yellow croaker farming involves two main stages: fish seedling cultivation and adult fish farming,
starting from 3cm-long fingerlings until they reach marketable size. The farming cycle varies from 1
to 2 years depending on the desired size specifications. During the fish seedling cultivation phase
(from 3cm to 10cm in total length), fingerlings are typically released into the cage in spring (April to
May) or autumn (October to December), with cage sizes typically around 3m x 3m x 4m. The farming
density is approximately 10,000 fingerlings per cage, and as the fingerlings grow, they are periodically
distributed to control the density. The adult fish farming phase involves raising the fingerlings,
typically weighing 50g each, to marketable size, which is around 350g per fish. This process takes 8
to 15 months. When the fish reach marketable size, there are usually around 1,500 fish per cage,
with an average weight of 0.4kg per fish, yielding approximately 600kg of marketable fish per cage.
Survival rates among different farming operations can vary significantly, with an average survival rate
of 70%, reaching as high as 90% in some cases and as low as 30% in others.[3]

Government supervision

In China, a series of laws and regulations have been enacted to regulate aquaculture, covering
aspects such as site selection, seedling selection, chemical use, and marketing. In 2003, the Ministry
of Agriculture issued the "Management Regulations on the Quality and Safety of Aquaculture,” which
unified requirements for water use, aquaculture production, feed, and aquaculture drugs. In 2020,
the Ministry of Agriculture and Rural Affairs released the "Opinions on Accelerating the Green
Development of Aquaculture,”" advocating the implementation of five major actions for green and
healthy development of aquaculture. These actions include promoting ecological and healthy
aquaculture models, treating effluent from aquaculture, reducing the use of aquaculture drugs,
replacing fresh and frozen fish feed with compound feed, and improving the quality of aquaculture



seedlings. Regarding the reduction of aquaculture drug usage, specific diseases for large yellow
croaker and flounder are targeted. In the replacement of fresh and frozen fish feed with compound
feed action plan, it's proposed that in 2020, at least 2 pilot sites be established in Zhejiang, Fujian,
and Guangdong provinces, with a target of achieving a substitution rate of not less than 60% of fresh
and frozen fish feed with compound feed for large yellow croaker marine aquaculture.!*¥lln 2022, the
Ministry of Ecology and Environment and the Ministry of Agriculture and Rural Affairs jointly issued
the "Opinions on Strengthening the Ecological Environment Regulation of Marine Aquaculture,”
which outlines requirements from four perspectives: environmental impact assessment
management and zoning optimization, implementation of aquaculture effluent investigation and
rectification, strengthening monitoring and regulatory enforcement, and enhancing policy support
and organizational implementation to promote the green development of marine aquaculture.

Moreover, the aquaculture industry has introduced several standards related to the production of
large yellow croaker. Fujian Province has been actively promoting the construction of industry
standards for large yellow croaker, and national standards for large yellow croaker have been
developed with Fujian as a reference point. In 2011, Fujian Province included large yellow croaker as
a key aquatic product in its pilot project for establishing a quality and safety traceability system for
aquatic products, achieving supply chain traceability. In 2018, the Fujian Provincial Bureau of Ocean
and Fisheries issued the "Special Rectification Implementation Plan for Quality and Safety of Large
Yellow Croaker in Fujian Province," requiring "100% coverage" to rectify the prohibited use of drugs
such as quinolones and sulfonamides in the breeding and farming stages of large yellow croaker.[?!!

Criterion 2: Habitat Impact

Habitat impacts

In the last two decades, cage aquaculture has undergone rapid expansion, emerging as one of the
fastest-growing sectors in the global aquaculture industry. However, this rapid growth has brought
about certain environmental challenges. The primary impact of cage aquaculture on the surrounding
environment revolves around the production of organic waste, including residual feed and feces. A
significant portion of these organic wastes settles into the sediment at the bottom of water bodies,
releasing soluble nutrients like nitrogen and phosphorus into the water. This process can lead to
water eutrophication, with polluted sediment becoming a potential source of pollution, posing risks
to the entire aquaculture system and the health of wild organisms and humans. In recent years, there
has been growing concern regarding the impact of sediment from cage aquaculture, influenced by
factors such as site selection, farmed species, feed, scale of aquaculture, and the surrounding
biological community's capacity to absorb solid waste.

Presently, there is a notable issue of excessive cage density in large yellow croaker aquaculture. Large
yellow croaker aquaculture typically occurs in shallow seas and bays, where water exchange capacity
is limited, leading to reduced purification ability. According to national technical standards, a large
yellow croaker aquaculture area should have a maximum of 100 cages. However, in some regions,
the number of cages has surpassed 500.14 This overcapacity impedes water flow, exacerbating the
accumulation of organic waste and resulting in water eutrophication and frequent disease outbreaks,
particularly during high-temperature seasons when dissolved oxygen levels decrease significantly.
This not only impacts large yellow croaker yields but also adversely affects other fish resources.
Overcapacity also contributes to fish diseases, causing annual economic losses estimated at around
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200-300 million yuan.*>'Therefore, controlling the scale of aquaculture in marine areas and
implementing rational zone planning of aquaculture are essential steps in reducing environmental
pollution arising from large yellow croaker aquaculture.

Criterion 3: Chemical Use and Disease Control

Chemical use

In the prevention and treatment of common diseases in cage-cultured large yellow croakers, various
supplements like compound vitamins, immune enhancers, probiotics, along with antibiotics such as
enrofloxacin, and pesticides including trichlorphon, formalin, copper sulfate, and ferrous sulfate are
employed as fungicides and insecticides.?'Despite increased government efforts to regulate and
eliminate the use of prohibited chemicals, instances of non-compliance exist among some
aquaculture farmers. In 2018, banned drugs like enrofloxacin were found to exceed limits in large
yellow croakers during export inspections and market sampling by the Ministry of Agriculture and
Rural Affairs. This indicates that certain farmers did not adhere to withdrawal period requirements,
while isolated cases of ofloxacin use were also detected in 2019, (211!

Disease control

Appropriate regions for placing regular cages are limited. In addition, the scale of breeding keeps
expanding, and cages are linked and concentrated. All these factors sharply increase the organic load
in the regional sea area and contribute to eutrophication, which can easily cause widespread diseases
among cage-cultured large yellow croaker.l! Once diseases occur, controlling their spread becomes
challenging.*®Diseases encountered in large yellow croaker aquaculture can be varied and
problematic. In recent years, primary epidemic diseases mainly include enteritis, rotten mouth and
tail, and rotten gill, while pests are mainly ciliates, ringworms, benny worms, and water mildew.
Diseases caused by Vibrio bacteria are the most harmful ones, because of extremely high incidence
rate and wide epidemic range.®! These fish health issues have a high incidence rate and can cause
extensive harm, which hinder the healthy and stable development of the industry. When there is no
resistant cultivar, traditional treatment uses antibiotics and chemicals. However, with food safety
having increasing importance, some effective medicines are forbidden. Therefore, in some
operations, some nonspecific immune system response methods are applied to the prevention and
cure of diseases of large yellow croaker, for instance, the application of Chinese herbal medicine.!*

Criterion 4: Escape Risk and Response Method

Escape risk

Traditional wooden farming cages are less resistant to winds and are vulnerable to damage from
natural disasters such as typhoons. There have been serious incidents in history, with Typhoon Maria
in July 2018 causing more than 500 cages in San Du Ao to be severely attacked, resulting in the escape
of juveniles including large yellow croaker. According to incomplete statistics, there were about
35,000 cages affected in San Du Town, including the large yellow croaker farming cages, with losses
of about 105 million yuan. Currently, Fujian Province is promoting a standardization demonstration
project for large yellow croaker aquaculture, and carrying out farming cage upgrades in Ningde City,
Fujian, to help farmers replace the traditional wooden rafts with the larger, stronger and more
environmentally friendly HDPE cages, which can effectively resist typhoons and reduce the risk of
damage to the cages.
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Since almost all current cultured individuals come from artificial breedings, for the individuals who
escaped from the farms, there is a chance to grow and reproduce in the wild and form stable
populations, posing a potential threat to the genetic diversity of wild populations. Some molecular
studies showed that the molecular sequences of wild-caught large yellow croaker individuals in
Zhoushan were similar to those of Ningde cultured individuals, which may be related to the fact that
Ningde artificial bred juveniles had been introduced into the Zhoushan sea area through releasing in
the past. This demonstrates the possibility of establishing stable populations in the wild for artificially
bred individuals.?'The results of a study also demonstrated that the cultured croaker had significantly
reduced genetic diversity in contrast to the wild populations, and also presented statistically
significant differentiation from the wild, indicating that enhancement of the current wild stock should
be conducted with caution, as well as the prevention of the escape from the farms. 3!

In addition to the risk of genetic pollution, large yellow croakers from artificial cage farming entering
the wild environment without screening may also pose a risk of disease transmission.!?> Furthermore,
considering the various issues associated with nearshore cage farming, large yellow croaker farming
is gradually shifting to offshore areas for deep-sea cage farming. As the selected offshore areas are
often primary habitats for wild large yellow croakers, farmed stocks may compete with wild
populations for natural bait resources.?®!

Criterion 5: Feed Requirements

Wild caught fishery resources ratio and sustainability in aquaculture feed

In the cultivation and farming of large yellow croakers, three primary categories of feed are utilized:
copepods, fresh-frozen wild fish, and compounded feed.!*!

For adult large yellow croakers, main feeds include compounded feed, fresh and frozen wild fish and
shrimp (which needs processing into paste for feeding). Wild fish and shrimp used as feed include
low-value species such as sardines, Japanese anchovy, Chinese anchovy, bombay duck fish, goby,
North Pacific krill, etc. These feeds are often mixed with economically valuable species like grouper,
large yellow croaker, hairtail, mackerel, pomfret, shrimps, and swimming crabs."!

For the parent fish, feeds mainly consist of bivalves, supplemented with live polychaete worms and
compounded feed. Juvenile fish are fed rotifers, copepods, brine shrimp, and paste of wild fish and
shrimps, depending on their growth stage. Seedling cultivation generally needs wild fish paste,
opossum shrimp, copepods, and compounded feed.

Currently, the usage of compounded feed in the large yellow croaker farming industry remains
relatively low, with farmers primarily relying on fresh-frozen wild fish for feeding.”®! Since 2017, the
sales volume of compound feed has remained stable at around 100,000 tons. It is primarily used
during the seedling stage, high-temperature season, and winter period, with an approximate
proportion in the total feed of 25%.!%According to calculations based on the growth cycle of large
yellow croakers, the feed coefficient for farmed fish is approximately 1:5-6 for smaller fish (less than
150 g) and 1:7-8 for larger ones (over 200 g).%! In 2022, China's aquaculture production of yellow
croaker exceeded 250,000 tons, making it the highest-producing marine aquaculture species.
According to a survey report, in 2014, China's aquaculture of yellow croaker was less than 130,000
tons. During aquaculture, nearly 13,000 tons of fishmeal and fish oil were used, along with
approximately 440,000 tons of fresh and frozen wild fish fed to the farms. This amounted to a total
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usage of about 480,000 tons of marine fishery resources, with a FIFO (Fish in fish out) ratio of
approximately 5.35.[*71 This indicates that the industry still heavily relies on wild fishery resources.

While the use of fresh-frozen wild fish places a burden on fisheries resources and has disadvantages
for farming, such as quality control challenges and environmental concerns, compounded feed offers
convenience, labor and cost savings, and easy storage.[*?1120127] However, the quality of compounded
feed needs improvement, as it may lead to decreased appetite, slow growth, and higher costs
compared to fresh-frozen wild fish. Therefore, farmers still prioritize the use of fresh-frozen wild fish
as feed for large yellow croakers due to overall economic considerations.

Criterion 6: Source of Stock

Source of seedlings

Currently, in China, the main source of large yellow croaker seedlings come from Ningde selected
from the Guanjingyang stock. The breeding sites are mainly distributed in Jiaocheng District, Fuding
City, and Xiapu County in Ningde City, as well as Luoyuan County in Fuzhou City, Fujian Province, and
Cangnan County and Ningbo City in Zhejiang Province. In 2020, a total of 3.3 billion large yellow
croaker fingerlings were cultivated. Among them, more than 60% of the Daiqu stock fingerlings bred
in Ningbo City were used for stock enhancement. There is a high degree of artificial selection in the
large yellow croaker seedlings. Among them, the Guanjingyang stock seedlings represented by "Fufa
No. 1" and the Daiqu stock seedlings represented by "Yongdai No. 1" are the most representative. In
recent years, although the Daiqu stock large yellow croaker bred in Zhejiang Province has a slower
growth rate in the early stage, its slender shape is preferred by consumers.[®!

Criterion 7: Wildlife Interaction

Wildlife (especially threatened species) interaction

The information regarding the interaction with wild animals in yellow croaker aquaculture is
relatively scarce. Large yellow croaker aquaculture is currently primarily concentrated in nearshore
bays, where the installation of high-density net cages may block the migration routes of marine
species, occupy crucial habitats for juveniles, and disrupt water flow, thereby affecting the water
quality of aquaculture areas, which may have an impact on marine species in the surrounding
environment. Additionally, birds such as egrets may prey on farmed croakers, and some farmers
mitigate the losses by covering bird nets, floating warning stripes, etc.
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