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ABSTRACT
Located in tropics, with its 3260 km coast-
line from Mong Cai to Ha Tien, Vietnam is
remarkably rich in aquatic mollusc. Exploi-
tation of the mollusc resource reached
50,000 tons including squid by 1995, mak-
ing molluscs the second highest output af-
ter frsh and shrimp. Mollusc inVietnam take
an important role in earning foreign cur-
rency, provide food and makingemployment.
Fish export, including molluscs, makes
I3.77o of the total export amount. This ex-
port in one of the top three export items next
to petrol and rice. This report summarises
works carried out for many years, both by
foreigner and Vietnamese, on biodiversity
and aquaculture of marine mollusc in Viet-
nam and we introduce the research strat-
egy, work plan and schedule for activities
during the concluding phase of the TMMP
inVietnam.

CHRONOLOGY OF BIODTVERSITY
AND SYSTEMATIC STUDIES

1905. - Research work on molluscs has been
widely carried out since the beginning of
the twentieth centuryinVietnam. On their
"Blaise" investigation cruise to the South
China Sea, the authors Dautzenberg and
Fisher (1905,1906) collected 109 molluscan
species.

1906.- The same authors gathered 97 spe-
cies in Bim Son, Thanh Hoa, in 1906.

1908.- Robson (1908) made a description of
squids and cuttlefish commonly found in
our country.
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1937. - Serene (1937) presented a checklist
of 610 species of Mollusca inhabiting the
Iittoral and sublittoral of Vietnam's seas,
among them 397 Gastropoda and 213
Bivalvia. Up to now it is the most compre-
hensive record of our molluscan species.

1952. - Dawydoff (1952) identified 133 spe-
cies of Gastropoda and 82 species of
Bivalvia from the littoral zone of the Indo-
China Sea, most specimens of which were
collected from South Vietnam.

1952. - Dawydoff (1952) described 11 spe-
cies of squids and cuttlefish in Vietnam's
seas, among them 4 new species.

1955. - Marche-Marchad (1955) presented
18 species of the family Cymatiidae and 9
species of the Bursidae collected from the
littoral and sublittoral along the islands
of Hoang Sa (Straggling Islands), Da
Nang, Nha Trang, Con Dao and Tho Chu.

1958.- Saurin (1959, 1962) published a list
of species of Pyramidellidae, of which the
author collected 44 species in Pho Hai
(Phan Thiet), 210 species in Nha Trang,
most of them dead shells scattered on the
coastal beaches; only a few were obtained
alive.

1975. - In her study of the fauna in the south
China Sea GuIf, Zorina (1978 a, b) identi-
fied 351 species of Bivalvia collected from
the Tonkin GuIf and along the Hainan Is-
land coast (China), among them 9 new spe-
cies. The author also made knownthat 144
species (4lEo) are distributed from the
South China Sea GuIf to the Bay of Ben-
gal, and that 143 (40,87o) are distributed
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all over the Indian and Pacifrc Ocean.
'1,978. - Nguyen Van Chung & Tran Dinh

Nam (1978) published 190 species inves-
tigated in the cove of Binh Cang, Nha
Trang, among them 120 species of Gastro-
poda and 70 Bivalvia. Mitra nxelegera,
Vexillum cruentata, Cerithium kochi,
Tlritella terebra, Meretrix tribulus were
the most common.

1978. - NguyenXuan Duc (1978) found that
the South China Sea Gulf is inhabited by
25 cephalopod species, ofwhich 10 species
are from the family Sepiidae, 3 from the
family Sepiolidae, 6 from the family
Loliginidae (1 species unidentified), 7 from
the family Octopodidae (1 unidentified).
This is the greatest number of Cephalopod
species discovered in the South China Sea
Gulf, compared with identifications of pre-
vious authors.

1980. - Nguyen Van Chung and his collabo-
rators (1980) investigated the Quang
Ninh-Hai Phong sea waters at the water
depths of 3-30 m. A total of 172 species
were found (3 Amphinetna,6T Gastro-
poda, 92 Bivalvia, 8 Scaphopoda and 3
Cephalopoda).

1980. - In his treatise on basis investigation
into Thi Nai Inlet aquatic resources in
Nghia Binh Province (1979, 1980), Nguyen
Chinh identified 101 species in the inlet,
of which the blood ark-shell (Anadara
granosa), the green mussel (Pernauiridis),
the butter clam (Meretrix meretrix) to-
gether with g more species are of commer-
cial value.

1980. - Nguyen Chinh (1980) gave a descrip-
tion of the morphology and the distribu-
tion of 2 species of Gastropoda, 6 Bivalvia
and. 4 Cephalopoda. In 1981, Nguyen
Chinh presented 11 species commonly
found in Vietnam: 1 species of the family
Loricinidae, 1 species from Ancathopleu-
ridae, 3 species from Haliotidae,2 species
from Fissurellidae, 3 species from
Patellidae, and 1 from Acmeidae.

1985.- Tran Dinh Nam (not available) com-
bined the results ofprevious investigations
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on molluscs in Vietnam's seas and pre-
sented 1247 species of Gastropoda,
Bivalvia, and Cephalopoda. If the 15
amphineuran species discovered by
Dawydoff in 1952 are included, the
number of molluscan species found in Vi-
etnam's seas amounls to 1270. Although
impressive, this frgure is too small as we
will see when the ongoing revision of the
Vietnamese species (under the umbrella
of TMMP) has been completed.

1990. - In his doctorate thesis manuscript
Nguyen Chinh (not available) stated that
in Vietnam's sea waters from Qui Nhon
(Binh Dinh) southward at water depths
down to 50 m, 731 species were enumer-
ated, of which 4 species wereAmphineura,
487 Gastropoda, 3 Scaphopoda, 2I7
Bivalvia and 20 Cephalopoda.

1995. - In his assistant doctorate thesis,
Nguyen Xuan Duc (not available) pro-
claimed 50 Cephalopod species found in
Vietnam's seas. This is the document that
deals with the greatest number of
Cephalopod species found in Vietnam.

1996. - Nguyen Chinh (1996) presented 88
molluscan species of economic value avail-
able in Vietnam's seas, of which 56 spe-
cies were Gastropoda, 24 Bivalvia, 8'
Cephalopoda, The publication was pro-
vided with description of the morphologi-
cal characteristics, geographical distribu-
tion and economic value of each species.

2000. - Lutaenko (2000a, b) reviewed Rus-
sian contributions to molluscan studies in
Vietnam.

COMMERCIAL RESOURCES
A great many authors have done substan-
tial amounts of basic research on the spe-
cies composition and faunal character of
Mollusca in our country's seas, but very lit-
tle has been done to map the resources, or
recommend reasonable culture and exploi-
tation. In general, increasing demand for
natural resources cause decreasing re-
sources of molluscs.

Due to excessive exploitation, the yields



of some economic value species are decreas-
ing. The blood cockles (4. granoso) from the
inlets of O Loan (Phu Yen), Thi Nai (Binh
Dinh), Lang Co (Thua Thien) have decreased
by 10-15 times compared with the yields in
1975. The yields of green mussel (Perna
uiridis) from the inlet of Nha Phu (Khanh
Hoa), prior to I975, reached nearly 50 tons
per year, but they have now been reduced to
virtually nothing.

The scallop resources in Binh Thuan
yielded in some years nearly 20,000 ton but
in recent years only 100 tons. This change
is most likely due to excessive exploitation.

Over the past few years, numerous au-
thors engaged in thorough studies ofthe bio-
Iogical and ecological characteristics of spe-
cies of economic value with a view to improv-
ing the techniques of culture, resources ex-
ploitation, and protection.

The treatise by Nguyen Chinh (1980) on
green mussel (Perna uiridis) shows that this
mussel resource, from the inlet of Nha Phu,
has declined over time. Prior to 1975 the
fishermen harvested nearly 50 tons per year,
but the yields have come to almost nothing
now.

Nguyen Khuong & Nguyen Trong Nho (not
available) investigated the distribution of
the commercial bivalves hairy ark shell (A.

antiquata), and scallop in Binh Thuan Prov-
ince. The resources of scallop were studied
by Nguyen Khuong and Nguyen Huu Phung
(1991). They found that the fisheries for scal-
lop in Binli Thuan in some years yielded
nearly 20.000 tons (e.9. 1986), but in other
years only 100 tons (e.S. 1988). We really
need research to evaluate the possible rea-
sons for such dramatic fluctuations.

Nguyen HuuPhung,Vo SiTuan & Nguyen
HuyYet (1999) studied the distribution and
of commercial gastropods and bivalves in the
coastal area of Vietnam. The total yield of
commercial gastropods and bivalves in Vi-
etnam was 300,000-350,000 tons/year.

The results from a study called "Investi-
gation into the resources and Biological char-
acters of hairy ark shells (Anqdara
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antiquata) and (Modiolus philippinarum) in
the sea waters of Binh Thuan" by Phan
Thanh Hanh, Nguyen Huu Phung & Vo Si
Tuan (not available) showed that the hairy
ark shell stock in Binh Thuan was 68,775-
89,372 tons. If the stock protection would
be satisfactorily done, an annual yield of
30,000-40,000 tons of hairy ark shells should
be achieved.

A study on reproductive biolory ofthe scal-
lop by Nguyen Chinh & Nguyen Thi Xuan
Thu (1996) pointed out ways oflong- term
resource protection and effective exploita-
tion by only exploiting scallops of a shell
Iength more than 6 cm.

Vo Si Tuan et ctl. (not available) surveyed
the distribution of Meretrix lyrata in Tien
Giang Province. The production from nature
was about 670-700 tons/year.

Ngo Anh Tuan (1998) studied the distri-
bution and exploitation status of babylon
snail in Binh Thuan Province. The landings
of babylon were reduced from 580 tons in
1993 to 280 tons in 1998.

AQUACULTURE
Vietnam has numerous types of seabed, es-
tuaries, swamps, and marshes inhabited%y
a rich and diverse mollusc fauna. Many of
the species are of economic value and can
be cultured. But because ofrecurrent wars
and the country's weak economy, mollusc
culture has developed slowly.Isolation ofthe
country has also prevented the world's new
achievements in the rearing techniques to
get access into the marine culture industry.

Mollusc culture started in Vietnam with
the O. riuularis.WTth Japanese and Chinese
expert's assistance (in the early 1960s) our
researchers experimented with the rearing
of O. riuularis in the river system of Bach
Dang, Quang Yen, and achieved a yield of
40 tons. However, Iater the undertaking was
temporarily suspended due to insufficient
management experience and the aftermath
of the war.

After reunification ofthe country (1975),
aquaculture, particularly marine aquacul-
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ture, started to flourish in parts ofVietnam.
In the early 1-990s, when the export demand
became pressing, culture of molluscs really
attracted attention.

A number of mollusc species are farmed
inVietnam. Blood cockles and clams are the
most important species. The total area used
for mollusc culture is 5000 ha in Vietnam
and the yield is 105,000-115,000 tons. Out
of this volume, 100,000 tons are clams har-
vested from farms on tidal flats. Most of the
production ofthese species takes place in the
South although some farmers have started
in northern provinces. There is a well-estab-
lished international market with China,
which is as a major importer of live prod-
ucts.

Processing of clams involves cooking, de-
shelling and freezing. Frozen clam meat is
exported in containers to a number of coun-
tries, including Thailand, Singapore, Japan,
France and Belgium. The production for
export of ark shells is less significant com-
pared to clams, but on the increase.

Farming of clams and blood cockles inVi-
etnam involves collection ofseed, stocking,
maintenance and harvesting. Spat is col-
Iected from natural beds and transferred to
culture beds where the small shells are
spread out. Seed ofblood cockles are stocked
from October to February at a size of 4-10
mm, whereas seed from clams are stocked
in September in Tien Giang and from Feb-
ruary to March in Ben Tre, Ho Chi Minh
City and Tra Vinh at a size of 7,000-8,000
ind./kg. Harvest of clams takes place afber
approximately 15 months when they have
reached a size of 30-35 ind./kg, whereas
blood cockles are harvested after 8-9 months
at asize of 31-35 mm.

In recent years frshermen in some prov-
inces have cultured species ofhigh economic
value such as blood cockle, clam, and pearl
oyster from natural sources. Based on sim-
ple culture techniques, many fishermen
along the coast have obtained great benefit
by these culture activities. However, it is
difficult to expand the culture area and in-
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crease culture productivity although a
number of bays, lagoons and tidal areas
along the coast have the potential to culture
molluscs. Getting seed is the problem. (Ha
Duc Thang 1996, Nguyen Chinh & Do Chi
Hung 1981, Nguyen Huu Phung 1999,
Nguyen Huu Phung, Vo Si Tuan & Phan
Thanh Hanh 1994, Nguyen Trong Nho, Ngo
Anh Tuan et ol. 1993\.

HIffCHERY
TECHNOLOGY

Nguyen Chinh and Nguyen Thi Xuan Thu
(1996) studied artificially breeding of the
scallop (Mimachlamys crassicostata., sy:n.
Chlamys nobilis) and pearl oy ster (Pinctada
rnartensii) thus making considerable contri-
butions to solving artificial breed stock prob-
lems forVietnam's Pearl Companyin Khanh
Hoa Province.

Nguyen Van Chung, Le Duc Minh & Ha
Duc Thang, (1991-1995) studied the artifi-
cial breeding of the abalone Haliotis, offer-
ing new prospects (Nguyen Van Chung &
Le Duc Minh 1999).

Nguyen Chinh and Chau Van Thanh
(1988) succeeded in artificial breeding ofthe
green mussel (Perna uiridis). ,

Nguyen Chinh et al. (2000) studied repro-
ductive biology and artificial breeding ofyel-
low-lip pearl oyster. After repeated experi-
ments, however,20,000 2-3mm oyster were
produced and sent out to Van Ninh (Khanh
Hoa), Vung Ro, and Xuan Dai (Phu Yen).
Unfortunately, mortalitywas high. OnIy I7o
was alive afber one year, but some individu-
als reached a shell length of 14 cm. Success
was also achieved in the artificial planting
of semilunar pearls.

Studies by Nguyen Thi Xuan Th:u et al.
(2000) on reproductive biology and artificial
breeding of babylons (Babylonia q,reolata)
and blood ark-shells also brought good re-
sults. What remains to be done is to reduce
brood stock losses and increase the survival
rate of cultured larvae. However, this seems
to be a worldwide problem calling for more
basic research on biology ofthe species.
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OPPORTUNITIES FOR
DEVELOPMENT OF

MOLLUSC CULTURE
The culture techniques are available for Io-
cal socio-economic conditions. Especially
poor coastal fishermen are ready to start
cultures, and since the production cost is low,
it is easier for them to obtain loans. Mollusc
culture will create jobs for them and improve
their standard of living.

The vast and relatively unpolluted coastal
waters of Vietnam offer opportunities for
mollusc farming and species ofhigh local and
export value. The species that can be devel-
oped in aquaculture are clams, blood cockle,
mussels, pearl oyster, scallop, abalone, oys-
ter and babylons. International market are
available already supplied from Vietnam
and farming relies entirely on locally pro-
duced inputs. There are no replacement
import costs associated with these inputs

WEAKNESSES AND
CONSTRAINTS FOR

CULTURE
DEVELOPMENT

Suitable areas for mollusc culture need to
be identified at provincial level in order to
promote the activity. This also implies that
unsuitable areas (due to environmental and
other concerns) need to be identifred. The
extension and training offered by frsheries
authorities must be improved. Although spat
of clams and ark shells are available from
nature, the geographical location ofseedbeds
is restricted and there is a need to develop
technolory and methods for artificial produc-
tion of mollusc seeds.

ENVIRONMENTAL ISSUES
RELATED TO MOLLUSC

CUUIURE
In our opinion it is absolutely necessary to
conduct more basic research in the field of
mollusc culture and the environment. Dense
stocking with mollusc in a given area may
Iead to changes in nutrient recycling pat-

terns and possible nutrient depletion, espe-
cially if the ambient nutrients levels are low
and water exchange limited.

In areas receiving significant amounts of
insuffrciently treated wastewater, molluscs
may be contaminated by human pathogens,
which may occur in the gills or alimentary
canals, thereby imposing a health hazard for
consumers. In areas receiving industrial
waste, molluscs may accumulate for in-
stance heavy metals. The occurrence of toxic
algae (red tide) is also a problem that needs
to be carefully monitored.

The vast areas used for clam culture com-
pete with interests of coastal fishermen and
collectors. The watchtowers placed in farm-
ing lots, although measures taken to pre-
vent poaching, are a clear indicator ofcon-
flicts related to the use ofthe area.

TROPICAL MARINE MOLLUSC
PROGRAMME (TMMP)

Unfortunately Vietnam entered the interna-
tional co-operative programme TMMP only
a few years ago, but we will be associated
with TMMP until it closes at the end of 2002.
During the time still remaining the Viet-
namese team will pay attention to the ?oI-
lowing objectives:

In long term, the TMMP aims at achiev-
ing systematic study of the tropical marine
molluscs in Vietnamese waters for promo-
tion of biodiversity protection strategies and
enhance resources through proper manage-
ment and development of an appropriate
culture technology. In short term, the TMMP
aims at building institution capacity and
human resources enabling to undertake re-
search on biodiversity of molluscs and de-
velopment of culture technology of a few eco-
nomic important species.

Our research strategy will encompass 3
fields:

(1) Biodiversity: Establishment of the ref-
erence collection of marine molluscs includ-
ing revision of the existing specimens, col-
Iection of the new specimens, resource as-
sessment of some commercial significant
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species in main catching ground of Mekong
river estuary including records ofcatch pro-
duction. We envisage that the Research In-
stitute mainly will carry out the research
for Aquaculture No.3 (RIA.3) and the Insti-
tute of Oceanography in Nha Trang. The
Research Institute forAquaculture No.1 and
2 will be involved in collection of the sam-
ples in the North and South and send speci-
mens to RIA-3.

(2) Culture technology: Identification of
the potential species for culture. Develop-
ment of hatchery, nursing technologies for
some economic significant species. Environ-
mental and socio-economic impacts on mol-
luscs culture. This research wiII mainly be
conducted in the

Mekong river estuary including records of
production. RIA.2 with collaborative insti-
tutions in the South wiII carry out this work.
Identification of potential species for culture
purpose will be carried out by all Research
Institutes (RIAI, 2,3) with collaborative in-
stitutions.

(3) Building of human resource:Training
and education ofthe young scientist are re-
quired. Both short training for certificate
and education for degree. The short train-
ingprogrammes on methodologyin the fields
as taxonomy of molluscs, resource assess-
ment and biology. Other training pro-
grammes on technologies in the fields as
hatching, nursing and grow out technologies;
feeding strategies and nutrition; pathology.
We need considerable funding for these ac-
tivities and this may not be possible within
the TMMP.

To achieve the objectives we count on the
TMMP network, which will provide resource
persons in the fields ofbiodiversity, technol-
ogJ aquaculture and sea farming. We have
one more training course in biodiversity to
be conducted in 2001 in Vietnam. We have
to mobilise resource persons from all insti-
tutes and strengthen human resource. We
aim at improving information exchange be-
tween institutions and improve manage-
ment skill for team leaders and managers.

CONCLUSION
The profits from aquatic products, includ-
ing those from molluscs, are tremendously
important for the economy and life of the
Vietnamese people. For decades many local
communities has focussed on the strength-
ening of resource exploitation to improve the
standard of living. However, they forgot to
pay sufficient attention to resource protec-
tion and regeneration. Aquaculture devel-
opment, a professional area which is new in
Vietnam, can reduce exploitation, and pro-
tect and regenerate coastal aquatic re-
sources by producing more raw materials for
consumption and export processing, thereby
ensuring employment and welfare for the
working class. Good management of the re-
sources is necessary for sustainability, which
again is important for stabilisation of the
income of molluscs farmers, middleman,
export companies and the country.
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