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TROPICAL spiny lobsters, and particularly the ornate lobster Panulirus ornatus, are a very valuable resource for 
most countries bordering the South China Sea. Because of their high market value, lobsters are under severe 
fi shing pressure and this level of exploitation is a serious threat to the sustainability of the stocks. Both as a 
means of adding value to the existing fi shery and in response to the greater catch effort required to fi sh wild 
lobsters, lobster farming has developed since the mid-1990s into a US$50–60 million per annum industry for 
Vietnam. The industry is totally reliant on the collection of sett ling wild seed lobsters, with these then being 
on-grown to a marketable size in 15 to 18 months. Herein lies the dilemma: if the harvesting of these seed 
 lobsters critically damages natural recruitment processes, then it will only be a matter of time — a very short 
time most likely — before the adult stocks are decimated and the fi shery and aquaculture industries are no 
more. Timely and effective management of the common lobster resource is an urgent priority to sustain the 
wild lobster population and the prosperity that fl ows to the region from this resource. 

This workshop brought together oceanographers, lobster biologists and lobster aquaculture researchers with 
an interest in the sustainability of the South China Sea spiny lobster stocks. Its purpose was to provide an 
exchange forum to discuss what is known about the ecology of tropical spiny lobsters, particularly P. ornatus, 
and the oceanographic factors that infl uence the transport and distribution of their larvae. A second objective 
was to identify knowledge gaps presently limiting assessment of the impact existing fi shery and aquaculture 
practices have on the sustainability of lobster stocks in the South China Sea. 

The presentations and discussions emanating from the workshop are reported here. The next step will be 
to engage regional governments and other agencies so that appropriate, effective and enforceable manage-
ment polices are developed to sustain the spiny lobster population in the South China Sea for the benefi t of all 
 countries. 

Peter Core
Director
Australian Centre for International Agricultural Research

Foreword
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Executive Summary

THE Australian Centre for International Agricultural 
Research (ACIAR) sponsored a two day workshop at 
the Institute of Oceanography, Nha Trang, Vietnam to 
discuss the sustainability of the tropical spiny lobster 
fi shing and aquaculture industries in the South China 
Sea region. The workshop was held on 
20–21 July 2004. It provided a scientifi c forum for 
information exchange on the use being made of the 
lobster resource in the region and the measures that 
should be taken for sustainable exploitation of the 
lobster stocks in the region. The workshop was 
attended by 30 invited participants, with papers pre-
sented by 11 keynote speakers from Australia, 
Malaysia, the Philippines and Vietnam. Topics 
 covered included: the status of the spiny lobster 
resource and its exploitation in each country, fi shery-
independent methods for assessment of lobster stocks; 
oceanographic features of the South China Sea and 
how these features might infl uence regional ecology 
of the lobsters, and larval dispersal prediction models 
for determining the source of the lobster seed settling 
along the coastline of Vietnam and the Philippines. 

While data on the level of exploitation of the lob-
ster fi shery were almost non-existent or confounded 
by the importation and re-export of lobsters between 
countries — including Indonesia — the heavy fi shing 
pressure being exerted on the lobster stocks was 
apparent with increased catch per unit effort (CPUE) 
and reduction in the average size of fi shed lobsters. 
The magnitude of lobster seed exploitation for aqua-
culture grow-out in Vietnam was quite remarkable. 
The number of harvested lobster seed has increased 
exponentially every year since the mid-1990s when 
lobster aquaculture fi rst began in Vietnam, with an 
estimated 3.5 million seed taken in 2003 for aqua-
culture ongrowing. In the same year, Vietnam’s pro-
duction of cultured lobsters was estimated to be 2000 
metric tonnes, and worth US$60 million. There is 
similar, but as yet smaller-scale, lobster aquaculture 
development in the Philippines and Sabah. 

Annual monsoonal events result in large outfl ows of 
freshwater and sediment from the Red River in the north 
and the Mekong River in the south with these having 
severe impacts on the coastal and adjacent waters of the 
South China Sea. Two main geotrophic eddies are rec-
ognised in the South China Sea: a clockwise -fl owing 
cyclonic current in the north-western and northern 
parts, and an anticlockwise-fl owing current in the 

 central and south-western parts, with diverged and con-
verged zones where these opposing currents meet. The 
current speed is typically stronger in the summer than 
in the winter. Along the continental shelf of Vietnam 
there is a strong southward moving cold current that 
exists all-year round. There is also a northward moving 
warm current, which fl ows at greater velocity during 
the summer. These opposing currents result in strong 
upwellings, which occur seasonally up and down the 
continental shelf region of southern  central Vietnam. 
These upwellings play an important role in the eco-
system, biodiversity, resources and  oceanographic 
dynamics of the region.

Modelling of the transport processes affecting the 
distribution of lobster phyllosoma during their  oceanic 
larval development period of fi ve to eight months is 
still at its infancy. In the absence of robust data on the 
regional location and abundance of spawning stock 
and detailed knowledge on the type and availability of 
food needed by the phyllosoma and the natural rate of 
predation they suffer during larval development, trans-
port modelling is a best estimate only. Early model-
ling based on known oceanographic and biological 
processes suggest that lobster seed settling along the 
central coast of Vietnam most likely originates from 
spawnings in northern Philippines. However, other 
sites, including as far south as Sabah could not be 
excluded. Further refi nement of the models and some 
form of ground truthing of the prediction are high 
research priorities. A genetic population study of the 
lobsters in the South China Sea might assist in estab-
lishing the origin of settling seed. However the long 
larval development period and the potential for mixing 
of the phyllosoma in the eddies of the South China 
Sea mitigate against the likelihood of genetically dis-
tinct lobster populations occurring in the region. 

There was unanimous agreement for a collabo-
rative, region-wide, approach to address knowledge 
gaps that presently limit a sound assessment being 
made of the sustainability of the tropical spiny lobster 
resource of the South China Sea. Identifi ed research 
needs and the suggested approach were:

1. Source and sustainability of 
lobster seed supply

1.1  Improve, expand and validate larval transport 
model. Assess likelihood of P. ornatus population 
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genetic study revealing origin of settled seed. Use 
best combination of methods to locate source of 
lobster seed supply.

1.2  Spatial and temporal census of harvested lob-
ster seed and CPUE (including some fi shery-
 independent sampling).

1.3  Fine-scale modeling of likely success of larval 
development of phyllosoma hatching naturally 
from cultured lobsters (at culture site or  relocated 
release site).

1.4  Spatial and temporal survey of the physiolog-
ical condition of developing phyllosoma and 
identifi cation of natural food abundance (signa-
ture lipid analyses of phyllosoma and associated 
plankton).

1.5  Evaluate merit of imposing either minimum or 
maximum sizes on lobster seed harvested for 
aquaculture grow-out (relative mortalities of 
wild and cultured seed).

2. Abundance of spawning 
P. ornatus lobster stock 

2.1  Annual survey of abundance and size-class of 
lobsters at prime spawning sites and tag and re-
capture studies to assess behaviour (once the 
location of spawners has been identifi ed from 1.1 
above).

2.2  Implement catch data collection at landing 
ports and along market chain to identify lobster 
resource use in region

3. Minimise environmental impacts of 
lobster aquaculture

3.1  Determine environmental impact of present lob-
ster farming practices (desk audit of nutrient 
fl ows and pathways) and impacts of eutrophi-
cation from other industries (babylon snail and 
shrimp culture) and activities in the coastal zone.

3.2  Determine optimal (sustainable) carrying capacity 
for lobster culture sites and examine whole sus-
tainability of the whole system, including 
human health concerns of bio- accumulation of 
harmful agents with co-culture practices (mussel 
 culture).

3.3  Improve feed delivery and develop eco-friendly 
feeds to reduce nutrient release from lobster 
 culture cages and impacts on other fi sheries.

It was recognised that region-wide, systematic 
tackling of the above issues will require substantial 
funding. However, unless such research is imple-
mented, there are grave concerns for the sustaina-
bility of the tropical spiny lobster resources of the 
South China Sea and the collapse of the lobster aqua-
culture industry.
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Introduction

IN 1992, marine cage culture was developed in the 
form of lobster culture in Khanh Hoa province based 
on the study conducted by Ho Thu Cuc (UoF) in 
collaboration with Khanh Hoa Department of Fish-
eries. By 2003 there were more than 35,000 lob-
ster cages in the whole country (Phuoc, N.H, Bao, 
T.N.N, Lien N.T., Phu, L.B, Hoa, N.T., Lam, N.V, 
Lam, P.V. 2004, Pers. comm.). The main culture 
areas are Khanh Hoa, Phu Yen and Ninh Thuan 
provinces (Fig. 1). 

The main species cultured is the ornate lobster 
Panulirus ornatus, with only small numbers of P. 
hormarus, P. timpsoni, and P. longipes also cultured 
(Tuan et al. 2000). Lobster cage culture has great 
potential to develop in Vietnam. There is a 3200 km–
long coastline, an exclusive economic zone (EEZ) of 
one million square km, more than 4000 islands, and 
many lagoons and bays that are suitable for cage cul-
ture (MOFI 1994). 

Issues

Seed

Lobsters are distributed mainly in the Central Sea 
from Quang Binh province to Binh Thuan province. 
Among nine identifi ed species in the region, three 
species have rapid growth, large size, bright colour, 
and high export-value. These are Panulirus ornatus, 
P. hormarus, and P. stimpsoni. P. longipes is also 
cultured, but in small quantities. In general, each 
 species has its own distribution area. For example 
P. ornatus is found mainly in Ninh Thuan Sea and 
P. stimpsoni in Quang Binh-Quang Tri Sea (Thuy 
1996; Thuy 1998). 

There have been some studies on seed production 
of lobster (P. ornatus, P. homarus) in the Research 
Institute for Aquaculture No. III (RIA III) in Nha 
Trang, but the results have not been recorded. At 
the present time, lobster seed is sourced from the 
wild. Lobster seed was transported mainly from 
northern central provinces such as Hue, Da Nang, 
Quang Nam, Quang Ngai and Binh Dinh to meet the 

demand in southern central provinces, including Phu 
Yen, Khanh Hoa and Ninh Thuan. However, farmers 
prefer to stock local seed because of the seed quality. 
The demand for the lobster seed has increased mark-
edly. It is estimated that demand has increased from 
less than 500,000 animals in 1999 to approximately 
3,500,000 animals in 2003 for the whole region 
(Tuan, in press). 

Figure 1. Major lobster culture areas in Vietnam.

Knowledge of the fi shery is still inadequate to be 
able to determine the maximum sustainable yield, 
and this information is unlikely to be available in 
time to be useful for management purposes. How-
ever, price gives a reasonable indication of the rela-
tionship between supply and demand, and this has 

Present Status of Lobster Cage Culture in Vietnam

Le Anh Tuan and Nguyen Dinh Mao

University of Fisheries, Khanh Hoa, Vietnam
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increased signifi cantly in recent years for all sizes of 
lobsters, suggesting a shortage of supply and the pos-
sibility of over-exploitation (Fig. 2). 

Figure 2. Price trends for lobster seed in Khanh Hoa Prov-
ince, Vietnam (1 US$ � ca. VND 15,700).

Cage

Cages are designed in various ways depending on the 
characteristics of the culture areas and the farmers’ 
fi nancial conditions (Table 1).

Floating cage: The bag of the fl oating cage is 
normally supported by a frame with buoys. Lobster 
cages in the Nha Trang bay (Khanh Hoa) belong to 
this type of cage. Cages in this category are com-
monly located in waters with a depth of 10–20 m, for 
example in the Nha Trang bay (Fig. 3). 

Wooden fi xed cage: The framework is made of salt-
resistant wood. Wooden stakes of 10–15 cm diameter 
and 4–5 m length are embedded every 2 meters so as 
to create a rectangular or square shape. The bottom 
area of a farm is normally 20–40 square meters, but 
may be as much as 200–400 square meters. The cage 
size also varies. Each cage normally has a cover. 
The cage may be on, or off, the bottom. A fi xed off-
bottom cage is typically about 0.5 m above the sea 
bed. A fi xed on-bottom cage is lined with a layer of 
sand. This kind of cage is suitable for sheltered bays 
and behind islands where there is shelter from big 
waves and typhoons. They are common in the Van 
Phong bay, Khanh Hoa Province (Fig. 4).

Table 1. Summary of commonly used cages for spiny rock lobster in Vietnam.

Cage

Type Shape and size Frame Bag Culture Area

Floating Bottom: rectangular; 
Various size: 3 � 2 � 2, 
3 � 3 � 2, 4 � 4 � (1.5–4), 
3.5 � 3.5 � (1.5–4), 
3 � 4 � (1.5–4) m, etc. 

Salt-resistant wood, vertical 
wood: � � 15–20 cm; 
horizontal: � � 12–15 cm 
and buoys

outer net: 
2a � 10–15 mm; 
inner: 
2a � 2–4 mm

Sites with depth 
of 10–20 in bays 
(Khanh Hoa)

Fixed Bottom: rectangular, square
Various size:
2 � 2 � (1.5–4), 
3 � 3 � (1.5–4), 
3 � 4 � hA; 4 � 4 � hA m, etc.

Salt-resistant wood, vertical 
wood: � � 15–20 cm; 
horizontal: � �7–10 cm

outer net: 
2a � 20–50mm; 
inner: 
2a � 2–4 mm

Shallow sites in bays 
(Phu Yen, Khanh 
Hoa)

Submerged Bottom: rectangular, square; 
Various size:
0.7 � 0.8 � 1.2B,
1 � 1 � (0.8–1.2)Bb, 
1.5 � 1.5 � 1.2, 
2 � 2 � (1.2–1.5), 
3 � 3 � 1.5, m etc.

Iron, � � 18–20 mm; plastic 
feeding pipe, � � 10–12 cm

outer net: 
2a � 30–35 mm; 
inner: 
2a � 2–4 mm

Shallow sites in bays 
(Phu Yen, Khanh 
Hoa, and Ninh 
Thuan)

AThe height of cage, depending on site, normally equivalent to the height of the highest tide. 
BNursery cages. 
Sources: Tuan et al. 2000; FEC-Ninh Thuan 2000; Lieu, P.T.T 2003. 
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Submerged cage: The framework is made of iron 
with a diameter of 15–16 mm. The bottom shape is 
rectangular or square with an area normally between 
1 and 16 square meters. The height is 1.0–1.5 m. The 
cage has a cover and a feeding pipe. This kind of 
cage is common for nursing lobster seed in Nha Phu 
lagoon, and for grow-out farming in the Cam Ranh 
bay in Khanh Hoa, and in Ninh Thuan, Phu Yen 
provinces (Fig. 5). 

Materials for making cages such as wood, iron, net, 
etc. are available in Vietnam. The marine cages are 
often of small size suitable for family-scale operation. 
That is why the number of cages has increased signifi -
cantly in recent years. While individual developments 
may have no signifi cant impact on the environment 
or society, a large number of developments, however 
small, may have signifi cant impact on the wider social 
and economic environment, and on each other. 

Feed

Lobsters are fed exclusively with fresh whole or 
chopped fi sh and shellfi sh. The most commonly 
used species/groups for feeding lobster are Lizard-
fi sh (Saurida spp); red big-eye (Priacanthus spp); 
Pony fi sh (Leiognathus spp); pomfret; snails, oyster 
and cockles; small swimming crab, other crabs and 
shrimps. Finfi sh comprise about 70% of the diet, 
with 30% shellfi sh. The preferred fi sh (comprising 
38% of fi shes in diet) was lizardfi sh.

Farmers showed active selection of the preferred 
fi sh species, using a consistently higher proportion 
than present in typical trash fi sh landings (Fig. 6), 
and using a higher proportion of lizardfi sh in par-
ticular, despite a signifi cantly higher price (average 
VND 5000/kg) associated with this species. The food 

Figure 3. Floating cages.

L
e 

A
nh

 T
ua

n

Figure 4. Wooden fi xed cages.
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Figure 5. Submerged cages.
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Figure 6. Preferential selection of trash fi sh species by 
 lobster farmers.
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conversion ratio for lobster using this diet is high at 
around 17–30 (fresh weight basis). 

Small-size lobsters are fed 3–4 times per day, with 
a greater proportion fed in the evening. Trash fi sh is 
chopped into small pieces, and mollusc shells were 
excluded. Large-size lobsters (>400g/pc) are fed
1–2 times per day. For this size of lobster, there is no 
need to chop trash fi sh nor to exclude mollusc shells. 
The feeding intensity of lobster increase strongly 
just before moulting. In the last few months of a cul-
ture cycle, the amount of shellfi sh (molluscs, crus-
tacean) fed to the lobsters is generally increased 
and the amount of trash fi sh is decreased. Feeding 
trash fi sh typically results in poor FCRs and has 
resulted in water quality problems; for example, 
the total nitrogen content in the sea water exceeded 
the standard level for aquaculture of 0.4 mg/L in 
some sites in Xuan Tu, Khanh Hoa (Tuan, in press). 

Disease

In the past, lobster diseases rarely occurred. Recently, 
however, stocking lower quality seed (i.e. seed at 
puerulus stage, seed transported long distances from 
the culture area, seed caught using harmful fi shing 
methods such as high-pressure lights, etc) and cul-
turing in poor quality water (due to a rapid increase 
in the number of cages) have resulted in some dis-
eases in cultured lobsters in some areas (Table 2). 

Some preliminary studies (FEC-Ninh Thuan 2000) 
showed that the main pathogens occurring in infected 
lobsters were two bacteria, Aeremonas hydrophyla 
and Proteus rettgeri, two fungi, Fusarium solari and 
Lagenidium sp and parasites Baranus spp, Zooth-
ariniu and Vortiella. 

Economics

The estimated total annual production of farmed spiny 
rock lobster is currently about 1500 metric tonnes a 
year with a farmgate value of US$ 40 m (VND 420,000 
per kg (ca US$ 26.75/kg)). The average profi t margin 
is 50%. Therefore, lobster cage culture is a profi t-
able industry and involves more than 4000 farmers/
households and creates many employment opportuni-
ties for local village people. However, the stability of 
the market is one of the major concerns of the farmers. 

Further research needs

Studies should focus on determining the maximum 
sustainable yield of lobster culture and address those 
issues that will provide some advice on immediate 
practices that could be instituted to better manage 
sustainable lobster culture. Lobster propagation 
should be studied intensely as a long-term goal 
for industry sustainability. More attention should 
be paid to nutritional requirements and improved 
feeds for nursing and growing-out lobster. Addition-
ally, optimum feeding regimes should be studied not 
only in laboratories but also on farms. Disease pro-
tection measures should be prioritised at this time 
at both farm and water body levels. The quality of 
lobster seed, as well as feeding techniques, should 
be assessed with respect to the health and vitality of 
the seed. Cage designs should be studied to make 
comparative assessments and recommendations for 
improved lobster husbandry. Cage density alloca-
tion for one water body should be developed based 
on studies of carrying capacity. Market structure, 
market stability and its potential expansion should 
be studied.

Table 2. Some common diseases in cultured lobster in Vietnam.

Year Disease Signs Protection and Treatment Damage

1998 Black gill Dark gill Remove cages
Formalin 100 ppm/3–5 m

Mortality 1–2% 

1999 Black gill Shell necrosis
Shell eroded, fl esh ulcerated

Formalin 100 ppm/3–5 m Mortality 1–2% 

2000 Black gill
Shell necrosis

Shell necrosis
Shell eroded, fl esh ulcerated

Formalin 100 ppm/3–5 m Mortality 2–3% 

2001 Black gill
Shell necrosis
Red body

Shell eroded, fl esh ulcerated
Red body

Formalin 100 ppm/3–5 m Mortality 2–3% 

2002 Black gill
Shell necrosis
Red body

Shell eroded, fl esh ulcerated
Red body

Formalin 100 ppm/3–5 m Mortality 2–3% 

Sources: Lieu, P.T.T, 2003.
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