
 
Chin. Geogra. Sci. 2018 Vol. 28 No. 3 pp. 363–373   Springer      Science Press 

https://doi.org/10.1007/s11769-018-0940-z www.springerlink.com/content/1002-0063 

                                       

Received date: 2017-04-11; accepted date: 2017-07-04 
Foundation item: Under the auspices of National Key Basic Research Program of China (No. 2013CB430401), National Key Research 

and Development Program of China (No. 2016YFC0500404-4), Youth Innovation Promotion Association CAS (No. 2017274) 
Corresponding author: ZHU Hui. E-mail: zhuhui@iga.ac.cn  
© Science Press, Northeast Institute of Geography and Agroecology, CAS and Springer-Verlag GmbH Germany, part of Springer Na-

ture 2018 

Historical Evolution of Mariculture in China During Past 40 Years and 
Its Impacts on Eco-environment 

LIANG Yinxiu1, 2, CHENG Xianwei1, 2, ZHU Hui1, Brian SHUTES3, YAN Baixing1, ZHOU Qingwei1, 2, YU Xiang-
fei1, 2 

(1. Key Laboratory of Wetland Ecology and Environment, Northeast Institute of Geography and Agroecology, Chinese Academy of Sci-
ences, Changchun 130102, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Urban Pollution Research 
Centre, Middlesex University, Hendon, London NW4 4BT, UK) 

Abstract: The rapid development of mariculture in China in recent decades has satisfied people’s demand of seafood, and has made a 

great contribution to economic development. However, mariculture has also caused some negative impacts on the eco-environment. By 

statistically analyzing national data (as well as data for four main provinces) regarding the mariculture area and cultivation species in 

China since reform and opening up, the historical evolution of mariculture during the past 40 years was analyzed, the driving factors 

related to policy, market and technology innovation were discussed, and the potential impacts of mariculture on the coastal 

eco-environment were also illustrated. The statistical results indicated that the maricultural area increased radically during the past 40 

years, from 1979 (116.47 × 103 ha) to 2012 (2205.65 × 103 ha), with an increase of nearly 20-fold. Shandong Province represented the 

fastest-growing region, with an increase of 31-fold. Moreover, the cultivated species had gradually become diversified. Initially, shell-

fish and algae were major species, and then it developed to various species including fish, and currently shellfish and crustaceans were 

the major species. The development of mariculture was driven by government policies, market economy and technology innovation. 

Rapid development of mariculture also caused significantly adverse impacts on the eco-environment of the coastal regions. For example, 

the sea reclamation for mariculture decreased the area and function of coastal wetlands and the contaminants originating from maricul-

ture destroyed the coastal aquatic environment. Fortunately, the implementation of ‘13th Five-Year Fisheries Planning’ is expected to 

help both improve the seafood quality and reduce the contamination in coastal aquatic environment. This current study will provide 

reference for management and structure adjustment of mariculture in the future. 
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1  Introduction 

China is the world’s largest fish products production, 
demand and output country in the world. During the last 
century, the demand of both fish and other aquatic 
products (e.g., shrimp, crab, and shellfish) in China has 

been continuously increasing, which stimulates the de-
velopment of the aquaculture industry including both 
freshwater and seawater aquaculture (referred to as 
mariculture) (Li et al., 2011). Mariculture has a shorter 
history as compared to freshwater aquaculture. How-
ever, the area of mariculture has gradually increased and 
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the culture species tends to be diversified in recent dec-
ades, and mariculture has become an important compo-
nent of the aquaculture industry in China (Fan et al., 
2005; Cao et al., 2015). Mariculture has created re-
markable economic benefits and relieved the pressure of 
overfishing in the natural fishery resources. However, 
mariculture also posed negative impacts on the eco-                   
environment. It was reported that the pollution level of 
offshore waters in China has been constantly increasing, 
the water quality has been decreasing, and the area of 
coastal wetlands has been shrinking during the last dec-
ades (Zhu, 1999; Li et al., 2006; Wang et al., 2012; Zuo 
et al., 2012). According to ‘China’s Environment Qual-
ity Bulletin, 2015’ (MEPC, 2016), most of the important 
coastal wetlands are in sub-health status, approximately 
80% of the monitored sea water was eutrophic to dif-
ferent extent, and the nutrient contents in some sea areas 
are beyond the fourth kind of seawater quality stan-
dards. Mariculture is considered to be one of the major 
reasons (the most important source is the terrestrial in-
put) causing the deteriorated seawater quality and the 
impaired wetland health, as the nutrients (e.g., nitrogen 
and phosphorus) originating from the unused fodder and 
the excreta of aquatic organisms produced during the 
process of cultivation can cause eutrophication, which is 
referred to as red tides in the ocean (Chen, 2008). The 
statistical data from ‘China’s Environment Quality Bul-
letin, 2015’ (MEPC, 2016) showed that, the nutrient 
loads severely exceeded the limit in some area among 
monitored 4.867 × 108 ha. Additionally, fodder some-
times contains heavy metals (Liang et al., 2016), which 
will be bio-accumulated and potentially cause toxicity 
once they are released into the seawater (Li, 2004; Lei, 
2014).   

The investigation of the historical evolution of 
mariculture and its driving factors as well as its potential 
impacts on the eco-environment can provide reference 
for both the management of mariculture and the 
eco-environment protection of coastal regions. How-
ever, there are only a few studies regarding the maricul-
ture in China so far, and the available research findings 
are relatively scattered. There is still a lack of compre-
hensive information about the spatial and temporal dis-
tribution of the area of mariculture and the culture spe-
cies, the historical evolution trends, the driving factors 
and the potential impacts on eco-environment. There-
fore, the objectives of this study were to: 1) analyze the 

evolution process of mariculture (including the area of 
mariculture and the major culture species both in na-
tionwide range and in some major provinces) in China 
during the past 40 years since the reform; 2) discuss the 
driving factors from the view of policy, market and 
technology innovation; and 3) evaluate the potential 
impact of mariculture on the eco-environment. The re-
sults will provide reference for guiding the future de-
velopment of mariculture and for protecting the 
eco-environment in coastal regions in China.   

2  Change of Mariculture Area since 1979 

The mariculture area in China showed a constantly increas-
ing trend from 116.47 × 103 ha in 1979 to 2205.65 × 103 ha 
in 2012 with ~20 fold increasing percentage, based upon 
the statistical data from ‘Chinese Fishery Statistical 
Yearbook, 1979–2012 (MAC, 1980–2013)’ (we just 
analyzed the available data) (Fig. 1). However, the an-
nual growth rate of mariculture area varied largely 
among different periods (Fig. 2). The average annual 
growth rate during the past 40 years was about 10%. 
While, the annual growth rate during 1979–1988 was 
generally greater than all the other periods, which indi-
cated that mariculture developed very fast during this 
period. It is noteworthy that the fastest growth of 
mariculture area occurred in 1983–1984, and a growth 
rate of about 30% was observed in 1984 as compared to 
1983. After 1998, the growth rate of mariculture area 
showed relatively stable trends. 

The mariculture area from the nationwide range 
showed an overall increase during the past 40 years, but 
due to the different developable marine resources in 
different regions and the different influencing factors, 
the change of mariculture area in different regions might 
vary from each other. Therefore, in this current study, 
four provinces, Liaoning, Shangdong, Jiangsu and 
Guangdong, which have a majority area located in 
and/or make the largest contribution to the entire area of 
the four estuarine deltas (the Liaohe River Delta, the 
Yellow (Huanghe) River Delta, the Yangtze River 
(Changjiang) Delta, and the Pearl River (Zhujiang) 
Delta, respectively) were selected and the change of 
their mariculture area over time was analyzed. The 
overall development of mariculture in the four provinces 
showed similar trends, and the mariculture area in-
creased over time in all the four selected provinces (Fig. 3). 
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From 1979 to the early 1990s, the mariculture area did 
not show much difference among the four provinces, 
however, the mariculture in Liaoning and Shandong  

 

Fig. 1  Mariculture area of China from 1979 to 2012 

 

Fig. 2  Annual growth rate of mariculture area in China from 
1980 to 2011 

 

Fig. 3  Mariculture area of different provinces from 1979 to 2012  

provinces developed faster than the other two provinces 
since 1993, and the order of mariculture area in the four 
provinces since 1993 was as follows: Liaoning > Shan-
dong > Guangdong > Jiangsu.   

3  Evolution of Culture Species 

With the diversification of people’s pursuit of seafood, 
the implementation of policy, the regulation of the mar-
ket and the innovation of technology, both the temporal 
and spatial distribution of the mariculture area varied 
largely among different culture species. As shown in 
Fig. 4, in the first a few years after the reform (i.e., year 
1978), there were only simple types of culture species 
like shellfish and algae which basically had the similar 
cultivation area in nationwide range. The shellfish 
mainly included scallops and mussels, while algae 
mainly included seaweed and kelp. The cultivation of 
fish occurred since the year of 1983, although its culti-
vation area increased slowly in the following 30 years. 
Shellfish remained the major culture species and its cul-
tivation area has been increasing during the past 40 
years. Additionally, as shown in Fig. 5, more and more 
species of shellfish have been cultivated, and the species 
had developed from only scallops and mussels at the 
beginning to various species including scallops, mus-
sels, abalone, razor clam and clam, etc. Crustaceans 
which mainly refer to shrimp and crab also developed 
fast in both cultivation area and species. The cultivation 
area of algae increased slowly, however, its species (Fig. 5) 
had developed from only seaweed and kelp at the be-
ginning to various genera and species (e.g., wakame, 
gracilaria, eucheuma, agar, sargassum, fusiforme, etc).  

 

Fig. 4  Culture area of different seafood species in China from 
1979 to 2012 
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Fig. 5  Mariculture area percentages for various species in China in different periods 

 

The other species which mainly refers to trepang, sea 
urchin, sea-pearl, jellyfish, etc. are also calculated and 
presented in Fig. 4. These species did not appear until 
the year of 1997, and they have gradually taken an im-
portant portion of the mariculture. 

4  Driving Factors of Mariculture Develop-
ment  

4.1  Role of policy in mariculture development 
As a national regulation tool of the marine fishery, the 
industry policy has regulated and guided the maricul-
ture. The different orientation of industry policies leads 
to different development characteristics of mariculture 
in different periods (Zhao, 2013). For example, ‘rea-
sonably utilize resources, explore sea fisheries, vigor-
ously develop aquaculture, and focus on improving 
quality’ was put forward in the National Session of 
Aquaculture held in 1979, which gradually flourished 
mariculture in the following 10 years (Cheng et al., 
2005; Li et al., 2008). However, the growth rate of 
mariculture area declined in the years between 1989 and 
1992, which might result from the increase of the in-
vestment in fishery materials and the taxes. So, in the 
year of 1993, the Ministry of Agriculture of China es-
tablished a new guideline to keep steady production for 

the 1990s. This guideline encouraged people to scien-
tifically and reasonably keep exploring new field of 
production and to steadily expand the cultivation scale 
of multiple species. 

Since the beginning of the 21st century, the local 
governments and the fishery administrative departments 
at all levels started to adjust the regional layout that was 
still based closely around the constructional adjustment 
of products, and helped to expand further the production 
space. The adjustment of regional layout gradually 
started, which was responsible for controlling the 
growth rate of mariculture area in different regions since 
the year of 2004. 

In 2013, Chinese central government proposed to 
build the ‘21st Century Marine Silk Route’, which em-
phasized the sustainable development of the marine 
economy. Co-operation among countries will be benefi-
cial for pushing the utilization of fishery resources and 
the development of the fishery industry in most coun-
tries along the route, and the pelagic fishery of China 
will probably develop faster by taking advantage of this 
opportunity (Chen and Han, 2016), while the increased 
rate of coastal mariculture area might be controlled ac-
cordingly. Under the new situation, the development 
goal of Chinese mariculture will no longer focus only on 
increasing yield thereby satisfying the demand. The 
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fishermen are supposed to catch the opportunity and 
take advantage of the support from the new policy, 
which will lead to progress in multiple goals. They are 
encouraged to innovate the fishery technology, to ac-
tively develop the predominant species with high quality 
and high price, and make an effort to construct 
all-in-one mariculture regions involving advanced cul-
tivation with characteristics of high yield, high quality, 
and good environment.   

4.2  Role of market in mariculture development 
Apart from the government guidelines, market is also 
one of the important factors that impact the development 
of Chinese mariculture, especially cultivation species. 
The influence of market demands (both home and 
abroad) on the cultivation species and yields are differ-
ent within different development phases. Table 1 
showed the exports tendency of mariculture products 
from 1979 to 1990 (MAC, 1979–2012). In the late 
1980s, China adhered to ‘go globe’ strategy and made 
efforts to improve the quality of marine products and 
market supply. Major consumption markets, America, 
Japan, and Western Europe were in short supply of 
shrimps and they relied on importing large quantities. 
Therefore, shrimp farming in China was born at the 
right moment. In 1979, the total global yield of shrimp 
products reached 50 000 t, which created an all-time 
high (MAC, 1979–2012). However, because of the fall 
of demand for kelp, the supply exceeded the demand, 
which led to the overstock of large amounts of kelp. 
Since the 1990s, due to the complete and perfect sup-
porting conditions and facilities in shrimp cultivation, 
the economic effectiveness was enhanced, and the de-

velopment of shrimp cultivation had led to a growth of 
mariculture area of mussels, which were used as a high 
quality feed for shrimp cultivation (Fig. 5). Conse-
quently, since 1983, especially the years after 1986, the 
growth rate of the cultivation area of crustaceans 
(mainly referred to shrimp at that period) had slowed 
down, while, the cultivation area of mussels grew fast. 
Although in the latter half of the year 1989, the national 
economic environment changed and the international 
market fluctuated for circumstance, the Chinese gov-
ernment actively carried out macro regulation, and 
maintained the all-round way development of shrimp 
and mussels cultivation.  

Since the start of the 21st century, the marine prod-
ucts market transaction was active and the import and 
export trading has been increasing rapidly. According to 
the statistical data from the customs of China, China’s 
total trade of aquatic products in the year 2000 increased 
by 52.6% as compared to 1999, and the sea products 
accounted for a large proportion of the aquatic products 
(Song, 2007). The ‘21st Century Marine Silk Route’ 
called for the enhancement of international coopera-
tion. For mariculture in China, it is required to carry 
out the targeted cooperation, and to further enhance the 
co-operation with countries which already have a basis 
for co-operation. The key tasks emphasized were to 
construct the docks, refrigeration storages, and facto-
ries for building fishing boats in the coastal areas of 
countries along the route, and to establish manufactur-
ing bases or sales centers for pushing the exploration 
of sea fishery resources in China and the development 
of mariculture under new circumstances (Sun and 
Zhao, 2011). 

 

Table 1  Change tendency of exports of mariculture products from 1979 to 1990 

Year 
Total exports of aquaculture 

products (t) 
Exports of mariculture  

products (t) 
Proportion of mariculture in all 

aquaculture products (%) 
Major exports of mariculture species 

1979 136430 84915 62.2 Fresh fish and kelp 

1980 135540 83434 61.6 Fresh fish and kelp 

1981 108933 54523 50.1 Fresh fish and kelp 

1982 107324 57541 53.6 Fresh fish and kelp 

1983 105350 50163 47.6 Fresh fish, prawn and jellyfish 

1984 72315 27173 37.6 Prawn and fresh fish 

1985 42032 33546 79.8 Prawn and fresh fish 

1986 59045 46995 79.6 Prawn and fresh fish 

1987 46181 36428 78.9 Prawn and fresh fish 

1988 44845 39952 89.1 Prawn and fresh fish 

1989 37602 34642 92.1 Fresh fish, prawn and dried small shrimp 

1990 65888 50943 77.3 Fresh fish and prawn 
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4.3  Role of technology innovation in mariculture 
development 
In addition to the policy and market, technology innova-
tion also stimulated the mariculture development. There 
are many traditional mariculture industries in China, 
however, some of their disadvantages appeared during 
the transformation and promotion processes. For exam-
ple, marine resources were consumed excessively and 
the marine environment was polluted with the develop-
ment of traditional competitive industries. Therefore, 
technology innovation as one of the major driving fac-
tors should be carried out to improve traditional 
mariculture industries (Yao, 2015). 

In the past 40 years, technology innovation which 
was included in seeding, culture species, culture method 
and high efficiency feed techniques has contributed 
much to mariculture development. In the 1980s, the 
seeding technique of shrimps developed quickly and 
flourished mariculture (Song et al., 2016). New varieties 
such as jerk filefish in the 1970s and anchovy in the 
1980s effectively expanded the mariculture area, which 
brought highly efficient techniques methods for differ-
ent marine regions (Yang, 2006). Culture methods (like 
culture in industrial farming, in cage and in running wa-
ter) as high efficient culture techniques, were applied in 
the 21st century and improved the quality of marine en-
vironment (Yang, 2006). In the new period, the devel-
opment of ecological and healthy mariculture is urgently 
required, which demands technology innovation to re-
duce and remove the disadvantages in traditional 
mariculture industry. 

In general, the policy, market and technology innova-
tion as one inseparable system were dominant factors 
affecting the development of mariculture, especially 
when a new cultivation species was introduced. During 
continuous development, the market and technology 
innovation usually showed more impacts but they re-
quired the support of appropriate policy. Therefore, in 
the middle and late phases of the development, it is im-
portant to integrate the policy and the market to guaran-
tee the development of technology innovation. The valid 
combination of these major driving factors can create 
new, ecological and healthy mariculture. 

5  Impacts of Mariculture on Eco-environment 

Due to the increasing intensity of the exploration and 

utilization of marine resources as well as the expanding 
of mariculture, about 3.7 × 105 km2 of the offshore area 
in China was reported to be contaminated to a different 
extent since the 1970s (Xiao et al., 2009), and maricul-
ture was considered to be one of the major important 
pollution sources of offshore water contamination. In 
addition to destroying the balance of the offshore water 
environment, mariculture also posed negative impacts 
on the coastal wetland ecosystem that are discussed re-
spectively as follows.  

5.1  Impacts of mariculture on offshore water en-
vironment 
Marine environment is polluted severely in recent years. 
Fig. 6 shows the area ratios of different pollutants that 
over standards. The influence of mariculture in the 
shallow sea area on the offshore water environment is 
mainly reflected by the increasing of pollution loads in 
the offshore area (Hu et al., 2007). The major pollutants 
from the mariculture industry are the unused feed and 
the excretions of the aquatic creatures (Chen et al., 
2015). These pollutants will enter the offshore water in 
either the dissolved form or as particulates and then dif-
fuse into the surrounding water environment (An and 
Zhou, 2006). This will further change the physico-
chemical property of the water, and even destroy the 
balance of the aquatic ecosystem when the pollutant 
loads exceed the water environment capacity. 

According to the ‘Bulletin of Offshore Sea Environ-
ment Quality in China, 2006–2015’ (SOA, 2007–2016), 
the sea water in key mariculture areas were contami-
nated by inorganic nitrogen, active phosphate phospho-
rus, petroleum, and chemical oxygen demand (COD) to 
a different extent during the past ten years (Fig. 6). In-
organic nitrogen and phosphorus as active phosphate 
which originated from the unused feed and excretions 
were the dominant contaminants, which highly ex-
ceeded the standard rate in most of the years. In the 
process of traditional mariculture, increasing both the 
cultivation density and the amount of feed is the first 
way to get a high yield (Yang et al., 2003). However, the 
digestibility of feed by the aquatic creatures are not as 
high as expected, and a large amount of unused feed 
(usually includes dregs from soybean, peanut, colza, and 
cottonseeds which belong to vegetable proteins) is fi-
nally discharged into the water body together with the 
excretions of aquatic animals (Cai et al., 2014). For 
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example, it has been reported that only 85% of the ni-
trogen consumed by shrimps was finally absorbed and 
assimilated, while about 15% of the nitrogen would be 
discharged into the water body by means of excreta 
(Miao et al., 2009). The excreta of aquatic animals 
mainly contains fat and protein (Sun, 2012), which con-
tains the major elements of nitrogen and phosphorus. 
The high concentrations of nitrogen and phosphorus in 
sea water will cause eutrophication, which is referred to 
as a red tide in the ocean (Cao et al., 2007). Due to the 
rapid development of mariculture, the occurrence of red 
tides from 1980 to 1992 in China had been clearly in-
creasing, and the frequency was about 15 times higher 
than that in the 1970s, causing huge economic losses 
(Zhu, 1999). The blooms of algae in the eutrophic water 
can consume the oxygen and inhibit the process of re-
oxygenation. The lack of oxygen, however, will cause 
the death of aquatic creatures (both plants and animals) 
and the imbalance of nutrition structure in water body, 
which eventually leads to a vicious circle (Isbella et al., 
2013).      

In order to protect the offshore water quality, the 
fishermen are advised to take advantage of different 
water space and to cultivate the filter-feeding species, 
omnivorous species, and predatory species hierarchi-
cally, thereby reasonably adjusting the structure of cul-
tivation species (Wu and Fan, 2014). Under the precon-
dition of ensuring the marine product yield, the fisher-
men are also suggested to optimize the feeding time,  

frequency and quantity according to the different eating 
habits of each respective aquatic animal. It is important 
to aim to decrease feed waste, to pay more attention to 
the sanitary control, to reduce the invasion of bacteria 
and to lower the accumulation of contaminants.   

Mariculture not only caused adverse impacts on the 
offshore water environment, but also the expanding area 
occupied the wintering ground and blocked the migra-
tion pathway of some marine creatures. Most fish’s 
feeding, wintering and breeding were moved in different 
regions and migration pathway was essential in the 
whole process (Wang, 2012).The biodiversity and the 
balance of the ecological system were threatened owing 
to the area expanding in mariculture development (Hu et 
al., 2007). To avoid the adverse impacts of mariculture 
development on the ecological system, it is important to 
control excessive expansion of area by implementing 
the regulation policy and innovating technology. 

5.2  Impacts of mariculture on coastal wetland sys-
tem 
Based upon the coastal wetland classification system 
proposed by Mou et al. (2015), the natural coastal wet-
lands that will be discussed in the following paragraphs 
mainly refer to wetlands located in the supratidal and 
intertidal zones, as well as the shallow waters in the 
subtidal zone.  

The traditional mariculture patterns in offshore area of 
China include bottom sowing culture, industrial culture, 

 

Fig. 6  Ratio of area with contaminants concentration exceeding standard levels to total monitored area from 2006 to 2015 
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raft culture in shallow water, and the cage culture. The 
cultivation activities occur in both the shallow sea and 
the beach (Fig. 7). The sea areas used in mariculture has 
become the largest type among all the other sea utiliza-
tion patterns (Kang, 2011), and the mariculture area 
maintained a positive growth rate year by year. In recent 
years, the major pattern of mariculture has transferred 
from the bottom sowing culture to water surface culture 
(Wang, 2016). Correspondingly, the land reclamation in 
offshore area has become a major way to increase the 
mariculture area (Ni and Qin, 2003). China had experi-
enced a large-scale land reclamation rush during the 20 
years after the reform and opening up, and the land rec-
lamation mainly happened in the low tide beach and the 
offshore area (Ma, 2009). The reclamation remarkably 
increased the nationwide mariculture area in China. 
Previous research has proved that the coastline of China 
had changed a lot, and some changes were result from 
the reclamation (Hou et al., 2016). The coastline of the 
Pearl River Estuary was pushed towards the ocean dur-
ing 1990–2000 mainly because of the land reclamation, 
which was utilized for mariculture (Zhang, 2014). Simi-
larly, the length of coastline in Liaoning Province has 
been increased by about 710 km during the past 30 years 
due to the land reclamation, which was also primarily 
used for constructing the seafood culture ponds (Feng et 
al., 2015). The land reclamation in the coastal area and 
the subsequent cultivation activities occurred on these 
reclaimed beaches, however, can destroy the natural 
coastal wetland systems. The tidal flat wetland and the 
mangrove wetland are two major types of wetlands that 
have been developed and/or utilized. The tidal flat wet-
land ecosystems provide not only spawning and breed-
ing sites for many creatures, but also habitats for many 
wildlife (Hu et al., 2016). Mangrove wetland is one type 
of subtropical and tropical wetland systems that exists in 
the transitional zone between ocean and continent. 
Mangrove wetlands can also provide spawning and for-
aging sites for many marine creatures, and it has the 
function of resisting the wind and waves, and purifying 
the water emptying into the ocean (Stokes et al., 2016; 
Ni and Qin, 2003). Mudflat aquaculture is the most im-
portant portion of the current cultivation patterns in 
China (Lei, 2010). In order to obtain higher seafood 
yields, the scale of mudflat aquaculture has been ex-
panded blindly, and the area of both tidal flat wetland 
and the mangrove wetland have been decreased, as the  

seafood (e.g., shrimp) culture ponds were sometimes 
directly developed within the wetland system (Yu, 
2008). For example, remote sensing data proved that the 
area of tidal flat wetland in the Kiaochow Bay has de-
creased from 9607.68 ha in 1986 to 5897.27 ha in 2010, 
while, the area of culture ponds has increased from 
951.48 ha in 1986 to 5198.27 ha in 2010 (Zhang et al., 
2012). During the past 40 years, the area of mangrove 
wetland in China has reduced from about 4.9 × 104 ha to 
3.2 × 104 ha, which was mainly driven by human activi-
ties like culture ponds development and its associated 
land reclamation, as well as the deforestation (Jia, 
2014). Currently, a big portion of the shallow sea 
bench-land in China has been developed and utilized for 
constructing shrimp and crab culture ponds, which has 
not only destroyed the ecological landscape of the na-
ture wetlands, but also lead to a potential threat to the 
endangered wild animals and plants which live in the 
wetland systems. With the decrease of coastal wetland 
area, the function of wetlands which is described as 
‘kidney of the earth’ would gradually decrease. Both 
tidal flat wetland and mangrove wetland are fragile 
ecosystems, and the restoration of degraded wetlands 
requires huge costs and faces technical challenges (Yang 
et al., 2006). 

Apart from occupying the area of coastal wetlands, 
the mariculture can also pose serious contamination to 
the wetlands by discharging the wastewater into the 
wetland systems. Because of the increasing cultivation 
intensity, the amount of wastewater from aquaculture 
will consequently increase. The natural balance of a 
wetland system will be easily destroyed once the pollu-
tion load exceeds the self-purification capacity of the  

 
Fig. 7  Mariculture area in different locations from 1985 to 2012 
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wetland, which will further bring more negative effects. 
The 21st century is an important period for deepening 

the reform in the field of ecological environmental pro-
tection. Both ‘Twelfth’ and ‘Thirteenth’ Five-Year Plan 
in China has developed a series of policy systems re-
garding the environmental protection. The latest an-
nounced ‘Thirteenth Five-Year Plan’ has proposed to 
implement the most strict environmental protection sys-
tem. The ‘Guidelines on the adjustment of key industrial 
distribution and industrial transfer’ released by both 
Central Committee of the Party and the State Council 
emphasizes to implement the marine main function 
planning, to vigorously promote the marine ecological 
civilization construction, to improve the marine technical 
innovation and supporting capacity, to push forward the 
ecological seafood culture, and to control the chemical 
contamination loads. Therefore, it is necessary and im-
portant to reasonably control the cultivation density, to 
efficiently utilize the available cultivation area, and to 
reduce the environmental pollution. Under the latest 
guidelines of the government, the impacts of mariculture 
on the eco-environment are supposed to be controlled 
and improved in the near future.  

6  Conclusions 

The mariculture in China has been continuously and 
constantly developed during the past 40 years since the 
reform and opening up, which mainly reflects the in-
creasing in the mariculture area and the diversification 
of cultivation species. However, driven by both the pol-
icy and market, the development characteristics of 
mariculture differed among different development 
phases and different provinces. For the nationwide 
mariculture area, it showed a rapid development from 
1979 to 1988 and a relatively stable development since 
the year of 1998. The major cultivation species were 
shellfish and algae at the beginning and have been de-
veloped to shellfish and crustacean dominant multiple 
species recently. Accompanying the development of 
mariculture, its associated eco-environment problems 
like the contamination of waters in the mariculture area 
and its surrounding environment, and the shrinking of 
coastal wetland systems as well as the degradation of 
wetlands function are gradually increasing. The reason-
able control of the cultivation density, the efficient utili-
zation of the available cultivation area, and the reduc-
tion of environmental pollution should be highlighted 

and implemented. 
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