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Tab.1 Classification of marine aquaculture

Bl KR WL S
type water depth sea conditions features
g R IRAA <20m AR KRB FERLEE PSR
nearshore aquaculture coastal aquaculture usually sheltered, low swells within sight
BRI <20m A TR KIREOR FERLBE AN A
off-the-coast aquaculture somewhat sheltered, higher swells ~ beyond sight
LFFRIE >20m  JFRGEE, KIRK i B P B ] AR G T R S
offshore aquaculture open ocean, oceanic swells with strengthened anchor system or
submersible structure
TRIZEHE T G B2 4 LS W 77 T >20m  JFRGEE, KRR, KEGR MK, BA B AGE, ]

deeper offshore aquaculture or equipped offshore
aquaculture

open ocean, oceanic swells, deep in
water depth

HRAH B SR 5 A

owns steel framework and automatic
feeding system etc., and can resist or
avoid strong typhoon
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Tab.2 Types of equipped offshore aquaculture

KA Lo
types features
TR WA S HABE REH TR
offshore pens Chinese ‘Lanzuan 1’ with framework and nets that withstanding typhon
A AL A RN IR H 71 AR RIREE
composite steel cages semi-submersible Norwegian ‘Ocean Farm 1”  strong swells-resistant structure
Kz P ER RS HA Tk KR AL
submersible Chinese ‘Deep Blue 1° strong swells-avoidable mechanism
Ly ARY ] L =iVl B [ “Havfarm” CIES S ULV /v P S T
vessel-shaped cages powered Norwegian ‘Havfarm’ the vessel direction is adjustable, high carbon footprint
ToukE) 7 B = e AT SR KR T 18], R A A 2 B
unpowered Chinese ‘Dehai 1’ the vessel direction is not adjustable, the aft cage is
susceptible to hypoxia
RIS PR IR IR AR FEE TG e E E 15 ARG, RS E A A

sea-based aquaculture tanks  aquaculture vessels

EIHZER

closed aquaculture tanks

Chinese ‘Guoxin 1’

PRI “Neptun™

Norwegian ‘Neptun’

changeable for farming site, high carbon footprint, high
production cost

AR, BRI AR

can prevent sea lice, high carbon footprint, high production
cost
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Toward offshore aquaculture in China: opportunities, challenges and
development strategies

DONG Shuanglin ', DONG Yunwei', HUANG Liuyi', TIAN Xiangli ',
HAN Limin*>, LIDahai’>, CAO Ling"’
(1. Key Laboratory of Mariculture of Ministry of Education, Ocean University of China, Qingdao 266003, China;
2. Institute of Marine Development, Ocean University of China, Qingdao 266100, China;
3. School of Oceanography, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: This paper classifies and compares different types of mariculture and equipment involved in deeper
offshore aquaculture according to China’s national conditions, and reviews the opportunities, challenges and
development strategies facing nearshore and offshore aquaculture, especially deeper offshore aquaculture.
Mariculture can be divided into coastal aquaculture, off-the-coast aquaculture, offshore aquaculture, and
deeper offshore aquaculture, and the first two can be collectively referred to as nearshore aquaculture. Deeper
offshore aquaculture or equipped offshore aquaculture refers to offshore aquaculture that employs steel frame-
work and automatic feeding system, that withstands or can avoid strong typhoons. The equipment of deeper
offshore aquaculture includes offshore pens, composite steel cages (including semi-submersible and fully sub-
mersible ones), vessel-shaped cages (powered or unpowered) and sea-based aquaculture tanks (including
aquaculture vessels and closed aquaculture tanks). The development from coastal to off-the-coast and further
offshore mariculture has been an academic consensus and an inherent demand of the aquaculture industry in
China. Stocking appropriate species and quantity of juveniles according to the ecological carrying capacity
and social carrying capacity of the aquaculture waters, carrying out multi-trophic integrated aquaculture, and
implementing industrial integration development are efficient ways to improve the production and economic
benefits of off-the-coast and offshore aquaculture. Considering the coexistence of nearshore aquaculture, off-
shore aquaculture and deeper offshore aquaculture at present, deeper offshore aquaculture can only be profit-
able by cultivating higher-quality species that are difficult to cultivate in ponds, coastal waters and off-the-
coast waters, or species that can gain additional income through deeper offshore aquaculture. Fish-oriented
intelligentization based on knowledge of fish behavior and physiology is the current shortcoming of intelli-
gent deeper offshore aquaculture, which can only be solved through in-depth cooperation among experts in
aquaculture, fish biology, engineering and information technology. The development of deeper offshore
aquaculture is in urgent need of a large-scale innovative operation model that integrates aquaculture, food pro-
cessing, logistics, wind power generation, tourism etc., to achieve a triple win for environmental protection,
economy and people’s wellbeing.

Key words: nearshore aquaculture; offshore aquaculture; opportunities; challenges; development strategies; China
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