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TONG QUAN MOT SO KET QUA NGHIEN CUU NOI BAT VE NUOI TRONG HAI
SAN CUA VIEN HAI DUONG HOC TRONG THOI GIAN GAN PAY

Nguyén Thi Thanh Thity va Ha L& Thi Lgc
Vién Hai duong hoc

Nghién ciru nudi trong hai san cua vién Hai duong hoc trong thoi gian gan day tap trung
vao 3 hudng chinh:(1) Co so khoa hoc cho sinh san nhan tao, k¥ thuat san xuét giéng va
nuoi thuzong pham mot s6 loai ca canh bién quy hiém (2) Sir dung céc bién phap than
thién v6i moi truong dé phong bénh va tang cudng stre khoe cho ca nudi (3) Cac giai
phap nham phat trién nudi trong hai san bén ving. Den nay Vién dé cho sinh san thanh
cong 4 loai ca ngua; da khép kin quy trinh san xut giéng va nudi thuong pham mot sd
lodi nudi moi nhu ca khoang c6 d0 (Amphiprion frenatus) ca khoang cd nemo (A.
ocellaris), ca ngua den (H. kuda) va ca ngua van (H.comes). Mot sb chat kich thich hé
mién dich nhu Beta-glucan, mannan oligosaccharides dugc thur nghiém da cho théy hiéu
qua trong phong bénh mot s6 loai tom, ca nudi; mot s6 md hinh nudi trong bén viing da
dugc thir nghiém thanh c6ng nhu: trong rong nho bién (C. lentilifera) véi cac diéu kién
khac nhau; mé hinh nuéi tém hum gai (P. ornatus) két hop véi vem xanh (P. viridis);
nudi tdom hum bang thirc 4n vién thay thé ca tap; nudi tom thé chéan tring (L. vanname)
két hop véi ca 16 phi don tinh (O. niloticus); nudi tom sa (P. monodon) két hop cua
xanh (S. serrata) va ci mang (Ch. chanos); nudi sinh thai tom st két hop c4 ming va
cua xanh trong rung ngap man.

Tir khéa: Sinh san nhdn tao, Phuong phdp than thién méi trirong, Nudi trong bén vimg.

OVERVIEW ON NOTICEABLE RESULTS IN MARINE AQUACULTURE
RESEARCH RECENTLY BY THE INSTITUTE OF OCEANOGRAPHY

Nguyen Thi Thanh Thuy*, Ha Le Thi Loc
Institute of Oceanography, 01, Cau Da, Vinh Nguyen, Nha Trang City, Viet Nam
. E-mail: thuyduongio@yahoo.com.vn

Marine aquaculture research carried out by Institute of Oceanography has recently
focused on 3main issues: (1) Scientific bases for artificial breeding, technologies on
seed production, and commercial culture of valuable marine fish species at risk; (2)
Using environmental friendly methods in prophylaxes and improving health of cultured
fish; (3) Solutions for sustainable aquaculture development. So far, 4 seahorse species
have been successfully bred in culture condition; technologies on seed production and
commercial culture of the new cultured species are close cycled such as Amphiprion
frenatus, A. ocellaris, H. kuda and H.comes. Specific immunostimulants such as beta-
glucan, mannan oligosaccharides showed positive effects in prophylaxis and improving
health of some cultured species. Sustainable aquaculture models have been tested
successfully such as sea grape culture in different conditions; culture of white leg
shrimp (L. vannamei) plus Nile tilapia (O. niloticus); extensive culture of tiger shrimp
(P. monodon) plus mud crab (S. serrata) and milk fish (Ch. chanos); culture of tiger
shrimp plus mud crab and milk fish at the mangrove area.

Key words: Artificial breeding, Environmental friendly methods, Sustainable
aquaculture.
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RIVER REEF IMPACT I: REEF RESPONSES TO CHANGING
WATER TEMPERATURES

Andreas Kunzmann'", Stefanie Brohl', Hoang Trung Du’
. Leibniz Center for Tropical Marine Ecology, Bremen, Germany
?_Institute Of Oceanography,
01 Cau Da, Vinh Nguyen, Nha Trang City, Viet Nam
*. Email: akunzmann@zmt-bremen.de

1

River discharge affects the coastal ocean through input of nutrients, suspended material
and organic matter. Coral reefs off the coast of Nha Trang suffer eutrophication by
discharges of Cai River north and Tac River south of the city. Heavy fishing and a
number of industrial sources of pollution contribute to an increasing level of stress for
the coral reef communities. In addition heavy rainfall and upwelling events, with
seasonal triggers from monsoon and inter-monsoon periods change water temperature
and chemistry regularly. The major aim of this study is to reveal river impact on
adjacent coral reefs and provide data for coastal management measures. In this first
paper of a series, we report about reef responses to changing water temperatures.

The sampling program in Nha Trang Bay was carried out in three zones deviding by
distances to the coast with at least three stations per zone. Physical properties of the
surface water (pH, temperature (T), salinity, and dissolved oxygen (DO)), dissolved
nutrients (ammonium, nitrite, nitrate, phosphate, silicate), dissolved organic carbon
(DOC) and total dissolved nitrogen (TDN) were measured. In 2009 and 2011 between
six and nine data loggers (Hobo Tidbit) were deployed to measure water temperature in
30-minute intervals in depths from 6m to 20m.

Temperature and dissolved oxygen reflect a change of the currents in the rainy season
with lower T (from 29.1 °C down to 23.1 °C) and higher DO values (from 6.69 mg/L up
to 6.97 mg/L). Minimum and maximum temperatures vary between 21°C in January
and 29°C in September. Intraday variations in temperature can reach up to 8°C. Nutrient
concentrations were moderate and characterised the waters as a mesotrophic ecosystem.
Biogeochemical characteristics and stable isotopes indicate a mix of autochthonous and
allochthonous origin of suspended organic matter.

Most coral stations had only little TSM load, in contrast to some coastal ocean stations.
Preliminary data suggest that the general situation of coral cover and coral diversity is
following a gradient, with increasing diversity and cover both from west to east and
from north to south. The percentage cover with live hard corals is with a few exceptions
generally low to moderate. Depth distribution of corals does not exceed 15 m in most
cases. This can partly be explained by the repeated occurrence of cold upwelling water,
coming from eastern directions and not always reaching the surface.

Key words: Coral reefs response, temperature variation, Nha Trang Bay, Viet Nam.
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ANH SANG VA QUA TRINH SAN XUAT SO CAP O BIEN BONG

Phan Minh Thu', Nguyé&n Téc An?,

I.Vién Hai duong hoc
2, Hoi Khoa hoc K¥ thuat Bién Vi¢t Nam

O Bién Dong, cudong do anh sang c6 gia tri trung binh dao dong trong khoang 150 —
180 W/m?®. Hé s suy giam anh sang thay di tir 0,5 m™ & ving nude ven bd dén 0,001
m” & ving ngoai khoi. Cudng do anh sang tbi wu cho qua trinh quang hop cua thyc vat
don bao ¢ vung bién ven bo Viét Nam 1a 1000- 4000 lux, & tang nudc 5 - 15m. Cac yeu
t6 khac lién quan dén qua trinh san Xuat so cap trong Bién Pong bao gdm sinh khdi,
thanh phan loai thye vat noi va ham luong sac t6 thong qua qué trinh quang hop. Phan
bd thing dung cua sic tO thyc vat ndi thay doi theo ting thuy vuc, & ving ven bo
khong bién dong manh trong toan ¢t nudc, nhung & ving bién khoi thi phan bd theo
dang hinh hiéu chinh Gauss. Tai ving nudc trdi, dang phan bd cua sic t6 thuc vat ndi
thudng xuat hién hai dinh cuc dai. Hiéu qua chuyén héa ning lugng theo cac kénh dinh
dudng cua toan Bién Pong khong cao, chi dat trung binh, khoang 0,05 — 0,45% tong
nang luong birc xa mat troi tuy thude vao dac trung cua ting hé sinh thai. Nang suat
sinh hoc so cip bién dong manh theo khong gian va thoi gian, va bi chi phéi boi ché do
thity dong luc, hién tugng nudc trdi va tac dong cta hé thong song ngoi.

Tur khéa: Ning sudt so cdp, Anh sdng, Sdc t6, Thiee vét phi du, Bién Déng, Viét Nam.

LIGHT AND PRIMARY PRODUCTION OF PHYTOPLANKTON
IN EAST SEA, VIET NAM

Phan Minh Thu"’, Nguyen Tac An’,

! Institute of Oceanography,
01 Cau Da, Vinh Nguyen, Nha Trang City, Viet Nam
2, Viet Nam Association of Marine Sciences and Technology
*. E-mail: phanminhthu@vnio.org.vn

In Bien Dong, average light intensity is between 150 and 180 W m™. Attenuation
coefficient of light ranks from 0.5 m™ in the coastal to 0.001 m™ in offshore waters. The
optimum light intensity for photosynthesis of phytoplankton was 1000 — 4000 lux, at the
depths of 5-15m. Influence of other ecological parameters to primary productivity was
biomass, species composition, and pigment concentration of phytoplankton. In coastal
waters, distribution of phytoplankton pigments was insignificantly different in the water
column, whereas it has a shape of a shifted Gaussian model in the offshore regions. In
the upwelling area, vertical profile of phytoplankton pigments often has two peaks.
Energy efficiency conversion of the Bien Dong, in different nutrient condition, was in
medium value, about 0.05 — 0.45% of total solar radiation, and depended on
characteristics of ecosystems. Primary production varied strongly time and space, and
was governed by hydrodynamics, upwelling phenomenon, and rivers.

Key words: Primary production, Light, Pigments, Phytoplankton, Bien Dong, Viet
Nam.
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MO HINH HOA DAC TRUNG MUOI DINH DUGNG NI TG VA PHOT PHO O
VUC NUOC NHA TRANG - NHA PHU (KHANH HOA)

Nguyén Hiru Huén
Vién Hai duong hoc

Phan bd va bién dong mudi dinh dudng ni to va phét pho ¢ vuc nudc Nha Trang - Nha
Phu dugc mo phong bang mo hinh sinh thai 3 chiéu tich hop. Két qua nghién ctru cho
thdy, ham luong mudi dinh dudng ni to va phdt pho trong ving nghién ctiru dao dong
manh theo khong gian va thoi gian: tp trung cao & ving cira song, nudi trong thay san
va ven bo phia Tay vuc nude, dat dinh cao vao thoi ky mua mua, mua vy nudi tréng
thity san. Nguon dinh dudng tir nudi trong thity san trong khu vuc ¢6 anh hudng dang
ké 1én vuc nuée, chu yéu 1én khu vuc ddm Nha Phu. Ngoai trir khu vue Nha Phu trong
mua mua mang dic trung dinh dudng cua mdi trudong nudc ngot, vuc nudc nghién cuu
mang dic trung ctia moi trudong nude bién.

Tix Khoa: M6 hinh sinh théi 3D, Mudi dinh dwong, Ni-to, Phé't—pho, Nha Trang, Nha
Phu.

MODELLING THE DYNAMIC CHARACTERISTICS OF DISSOLVED
INRORGANIC NITROGEN AND PHOSPHORUS IN
NHA TRANG - NHA PHU WATERS (KHANH HOA)

Nguyen Huu Huan
Institute of Oceanography,
01 Cau Da, Vinh Nguyen, Nha Trang City, Viet Nam
E-mail: nghhuan@gmail.com

Distribution and variation of nitrogenous and phosphorus nutrients in Nha Trang - Nha
Phu waters are simulated by a coupled 3D ecological model. The simulations showed
that concentration of nitrogenous and phosphorous nutrients in the studied waters varied
strongly in space and time. High concentration of nutrient found in estuaries,
aquaculture areas and the western coast, peaked in the rainy season, during aquaculture
period. Nutrient load from shrimp culture had significant effects on the studied waters,
mainly to Nha Phu. In rainy season, the Nha Phu waters were affected by nutrient from
freshwater while the remains were influenced by marine nutrient environments in all
seasons.

Key words: 3D ecological model, Nutrients, Nitrogen, Phosphorous, Nha Phu, Nha
Trang.
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HAM LUONG KIM LOAI NANG TRONG MQT SO LOAI NHUYEN THE TAI
VUNG BIEN KHANH HOA, VIET NAM

Tran Thi Mai Phwong', Charlotte Hurel’, Nicolas Marmier’, Nguyén Ky Phiing’
! Khoa Moi truong, Pai hoc Khoa hoc T nhién, Pai hoc Qubc gia, Tp. H6 Chi Minh
2, Khoa Khoa hoc, Pai hoc Nice Sophia Antipolis, Phap
3. Phan vién Khi twong thity vin va Méi truong phia Nam, TP,HCM.

Thanh phan mot s6 kim loai khong anh hudng dén sinh vat nhu sit (Fe), Nhom (Al)
cling nhu ham lugng cac kim loai ning doc hai khac nhu Arsen (As), Pong (Cu),
Cadmium (Cd), Cém (Cr), Chi (Pb) va Kém (Zn) trong cac mau thit, vo cua 7 loai sinh
vat chan bung va hai manh vo (Bufonaria rana, Isonomon perna, Modiolus vaginus,
Crassostrea rivularis, Katelysia hiantin, Anadara antiquata and Geloina coaxans) thu
tir 8 diém ldy mau thudc ving ven bién Khanh Hoa, Viét Nam vao thang 4/2012 da
dugc phan tich. Mau sinh vat dugc siy kho & trong 24 gi 60°C, nhiét phan hily voi hdn
hop axit HNO; (69%) va HCL (36,46%) va phan tich cac kim loai ning bang méy khoi
phé plasma cdm ung ICP-OES. Ham lugng cac kim loai ndng As, Cd, Cr, Cu va Zn
trong mau sinh vat tugng mg nhu sau: 33.82-262.91; 0.80-6.24; 0.12-87.67; 8.28-
23.72; 4.31-3525.63 (ng/g trong luong khd). Ham lugng kim loai nang As, Cu, Cr, Cd
trong cac mau sinh vat nam dudi ngudng cho phép (MPL) theo tiéu chuin cua FDA
(USA, 2001), ngoai trur kim loai Pb.

Tw khéa: Kim logi nang, Nhuyén thé, Tich tu sinh hoc, Ven bién Khdanh Hoa.

BIOACCUMULATION OF HEAVY METALS IN SOME MOLLUSK SPECIES AT
NHA TRANG BAY, KHANH HOA PROVINCE, VIETNAM

Tran Thi Mai Phuongl’*, Charlotte Hurel’, Nicolas Marmier”, Nguyen Ky Phung3
!. Department of Environment, University of Sciences,
227 Nguyen Van Cu, 5™ Distr. Ho Chi Minh City, Viet Nam
?. Faculty of Science, University of Nice Sophia Antipolis, France.
3. Institute of Meteorology, Hydrology and Environment, Ho Chi Minh City;
*. E-mail: ttmaiphuong@yahoo.com

Levels of non-critical metals, Iron (Fe) and/or Aluminum (Al), as well as toxic and
relatively accessible elements including Arsenic (As), Copper (Cu), Cadmium (Cd),
Chrome (Cr), Lead (Pb) and Zinc (Zn) in soft tissues of seven gastropod and bivalve
species (Bufonaria rana, Isonomon perna, Modiolus vaginus, Crassostrea rivularis,
Katelysia hiantin, Anadara antiquata and Geloina coaxans) collected from 8 different
stations in the Nha Trang Bay, Khanh Hoa province, Viet Nam were analysed. The
tissues samples were dried 24 hours at 60°C, digested in a mixed HNO; (69%) and HCL
(36,46%) solution, and then analysed for heavy metals using ICP-OES. The
concentrations of heavy metal in the tissues ranged between 33.82-262.91; 0.80-6.24;
0.12-87.67; 8.28-23.72; 4.31-3525.63 (ug/g dry wt) for As, Cd, Cr, Cu and Zn,
respectively. Mean concentrations of As, Cu, Cr, Cd in the selected mollusk species
were below the maximum permissible level (MPL) when compared with the FDA
guidance document (USA, 2001), excepting for Pb.

Key words: Bioaccumulation, Heavy metal, Mollusk, Nha Trang bay.
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MOT SO PAC PIEM SINH SAN VA TINH HINH KHAI THAC CA CHAI
PLATYCEPHALUS INDICUS (LINNAEUS, 1758) O VUNG VEN BIEN
THUA THIEN - HUE

L& Thi Nam Thuén, Nguyén Thi Thiy
Pai hoc Khoa hoc, Pai hoc Hué

Bai bao phan tich mot sé ddc diém sinh hoc sinh san cua ca Chai Platycephalus indicus
(Linnaeus, 1758) bao gom ty 18 dyc cai, cac giai phat trién tuyén sinh duc theo nhém
tudi cla ca, quan h¢ gilra thoi gian va mirc d¢ phat duc, sirc sinh san tuong dbi va suc
sinh san tuyét dbi ctia ca. Mot s6 dan lidu vé tinh hinh khai thac c4 Chai & vung ven bién
Thira Thién Hué duoc dé cap. Tuyén sinh duc ca Chai phat trién qua 6 giai doan. Té bao
sinh duc phat trién qua 4 thoi ky. Thoi gian dé tring cta ca Chai tir thang IV dén thang
VIII hang ndm. St sinh san tuyét ddi dao dong tir 2.473 — 4.687 té bao trimg. Stc sinh
san twong ddi dao dong tir 4,9 — 5,8 té bao trimg/gam co thé ca (trung binh 14 5,3 trimg/
gam co thé c4). Ti 1é duc va céi cta c4 Chai c6 su khic nhau giita cac nhom tudi, nhin
chung cé cai chiém ti 1& nhiéu hon c4 duc. Ludi day, ludi ré, ludi kéo 1a nhitng ngu cu
cha yéu dung dé khai thac ca Chai. San lugng ca Chai khai thac trén viung bién Thira
Thién Hué khong 16n (0,45%) so voi téng san luong thuy san. Két qua nghién ciru 14 co
s6 khoa hoc va thuc tién dé xuét giai phap bao t6n ngudn loi ca nay cho dia phuong.

Tw !(hoa: Sinh hoc sinh sdn, khai thac, ca Chai Platycephalus indicus, Thira Thién —
Hue.

REPRODUCTIVE CHARACTERISTICS AND EXPLOITATION STATUS OF
PLATYCEPHALUS INDICUS (LINNAEUS, 1758) AT THE SEA WATERS OF
THUA THIEN - HUE PROVINCE

Le Thi Nam Thuan’, Nguyen Thi Thuy
College of Sciences, Hue University, 77 Nguyen Hue, Hue City, Viet Nam
. E-mail: namthuanle010161@yahoo.com

The article analyzed some reproductive characteristics of Platycephalus indicus
(Linnaeus, 1758) including male to female ratio, gonadal development stages, the
correlation between the time and the maturation level, relative and absolute fecundity.
Data on exploitation status of Platycephalus indicus was also mentioned. The gonad of
the fish developed through 6 stages. Eggs developed through 4 stages. The spawning
season of the fish was from April to August. Absolute fecundity fluctuated from 2,473
to 4,687 eggs per individual. Relative fecundity fluctuated from 4.9 to 5.8 eggs per gram
of fish (mean was 5.3 eggs/gram of fish). Male to female ratio was different between
groups of age. Bottom net, draggled net, purse net are the fishing gears used to catch the
fish. Yearly production of the fish in Thua Thien -Hue sea waters was comprised small
proportion (0, 45% in 2010) in total seafood production. Results are the scientific and
practical bases for proposing the conservation solutions of the fish.

Key words: Exploitation, Platycephalus indicus, reproductive biology, Thua Thien —
Hue.
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MO HINH NUOI TRONG RONG SUN - Kappaphycus alvarezii Doty TRONG
LONG LUGI TREO GIAN PHAO NOI

Tran Mai Dirc', Trin Quang Thai', Nguyén Bach Khoa', P§ Kim Tam®
! Vién Nghién ciru vd Ung dung Cong ngh¢é Nha Trang
? Trung tam Khuyén néng - Khuyén ngur Ninh Thudn

Rong Sun duoc nudi tréng trong 16ng ludi dang hinh try treo gian phao néi ving ven
bién hé thon Khanh Hoi, xd Tri Hai, huyén Ninh Hai, tinh Ninh Thuén trong thoi gian
tir thang 11/2010 dén thang 04/2011. Téc do tang trong trung binh rong Sun cao nhét 1a
2,13 + 0,34 %/ngay vao thang 12/2010 khi nhiét d6 nudc bién trung binh thang 1a 27,61
+ 1,27°C va téc d6 tang trong rong Sun thip nhat 1a 1,26 + 0,04 %/ngay vao thang
04/2011 khi nhiét d6 nudc 29,52 + 1,31°C. Toc do ting trong, ham lugng va stc dong
Carrageenen cua rong Sun tang nhanh chéng tur luc ban dau cho dén 45 ngay trong va
sau do la tang chdm lai vao cudi mua vu trong. Loai rong Sun ting 400% vé sinh khoi
trong mot 1ong ludi sau 75 ngay trong (dat 4,8 kg tir sinh khi ban dau 1a 1,2 kg trong
luong tuoi) khi dugc nudi trong trong long lu6i va nang sut dat 75,2 tin rong
tuoi/ha/ndm voi 2 vu trong 6 thang nudi trong. Nu6i tréng rong Sun trong 16ng ludi treo
gian phao ndi mé ra trién vong cho viéc phat trién va ting ning suat & ving bién nuéc
sau do han ché duoc su hao hut rong do séng gi6 lam gy rong va hién tugng ca in.

Tw khéa: Nudi trong, rong sun — Kappaphycus alvazerii, toc dé ting trong,
Carrageenan.

THE MODEL OF CULTIVATION FOR Kappaphycus alvarezii Doty IN NET CAGE
HANGING ON FLOATING RAFT

Tran Mai Duc"’, Tran Quang Thai', Nguyen Bach Khoa', Do Kim Tam’
'Nha Trang Institute of Technology Research and Application, 2 Hung Vuong St., Nha
Trang City, Viet Nam
? Center for Agriculture and Fishery Extension of Ninh Thuan province
*. Email: ductranmai@gmail.com

Kappaphycus alvarezii was cultured in cylindrical net cage hanging on floating raft in
the open sea at Khanh Hoi village, Tri Hai commune, Ninh Hai district, Ninh Thuan
province, from November 2010 to April 2011. The highest growth rate (mean £+ SD)
was 2.13 + 0.34 %.day"' in December 2010 when the monthly seawater temperature
(mean + SD) were 27.15 + 1.13°C and the lowest growth rates was 1.26 + 0.04 %.day™'
in April 2011, with water temperature at 29.52 + 1.31°C. Carrageenan yield and gel
strength recorded a rapid increase up to 45 days and after that was slow increase
towards the end of the crop. K. alvarezii exhibited 400% increase in biomass of a net
cage within 75 days in culture (4.8 kg from an initial biomass of 1.2 kg wet weight)
when was cultured in net cages and production was 75.2 tone wet weight ha™ within
two crops in six months. The model of cultivation for K. alvarezii in net cage hanging
on the floating raft is promising for the development and increase production in the deep
seawater due to reduced the loss of seaweed by waves, wind and fish.

Key words: Culturing model, Kappaphycus alvazerii, Growth, Carrageenan.
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ANH HUONG GIA THE VA NHIET PO PEN SU PHAT TRIEN
CAY RONG MO CON CUA LOAI SARGASSUM MCCLUREI SETCH

Lé Nhuw Hiu, V6 Thanh Trung, Nguyén Thi Huong va Vii Thi Mo
Vién Nghién ciru va Ung dung Cong nghé Nha Trang

Nhiing thi nghiém nghién ctru anh hudng cta gia thé va nhiét do 1én sy phat trién cia
hop tur loai rong Mo S. mcclurei dén cay con kich thuéc 1 cm trong phong thi nghiém,
cho thiy rang 1) Gia thé day thimg den (lam bang chat liéu polyester 50% va cotton

50%) 14 t6t nhat trong bdn loai vat litu mém gém: ddy cudc tring, ddy thimg xanh
(nylon 100%), day thumg den (polyester 50% va cotton 50%) va day vai (cotton 100%).
Gia thé bang xi mang 13 tot nhat trong cac loai vat lidu cing gom: san ho, ximang va
gach. 2) Nhiét d6 25-30°C 1a thich hop nhat cho phat trién phéi cta ciy rong Mo S.
mcclurei.

Tir khéa: Gid thé, Nhiét dé, Sinh trucng, Cdy con - Sargassum mcclurei.

EFFECTS OF SUBSTRATUM AND TEMPERATURE ON ON THE GROWTH OF
SARGASSUM MCCLUREI JUVENILE SPOROPHYTES

Le Nhu Hau', Vo Thanh trung, Nguyen Thi Huong, Vu Thi Mo
Nha Trang Institute of Research and Technology Application,
2 Hung Vuong Str., Nha Trang City, Viet Nam;
*. E-mail: lenhuhau2003@yahoo.com

Studies on effects of substratum and temperature on the development of S. mcclurei
zygotes to 1 cm seedlings in the laboratory indicated that: 1). Substratum of polyester-
cotton rope (polyester 50% and 50% cotton) is the best among four soft materials such
as white nylon fibre (nylon 100%), green nylon rope (nylon 100%), black nylon rope
(polyester 50% and cotton 50%) and cotton rope (cotton 100%). Among three hard
materials studied including coral, cement and ceramic, cement substratum is the best. 2)
Temperature 25-30°C is the most suitable for the embryonic development of S. mcclurei
zygote.

Key words: Substratum materials, Temperature, Growth, Juvenile sporophytes-
Sargassum mcclurei.
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QUI TRINH SAN XUAT GIONG VA NUOI THUONG PHAM CA KHOANG CO
NEMO (AMPHIPRION OCELLARIS CUVIER, 1830) CO GIA TRI XUAT KHAU

Ha Lé Thi Loc, Nguyén Kim Bich, Nguyén Thi Thanh Thiiy, Nguyén Trung Kién
Vién Hai duong hoc

Qui trinh san xuat giéng nhan tao va nudi thuong pham loai ca khoang cd nemo di
nghién ctru thanh cong voi ty 1€ song giai doan ca | thang tudi dat khoang 30% va ty 1¢
song giai doan ca kich thudc thuong pham dat khoang 70%. Ca co stic song tt va ¢co
mau sac tuoi sang nhu ca ngoai ty nhién nho bién phap bd sung ham lwong chat tao mau
Astaxanthin (100 mg kg™") vao thtc an cho dan ca trude khi dua cé ra thi trudng.

T khéa: Qui trinh, Gidng nhdn tao, Ca khoang ¢6 Nemo, Thwong phdam, Xudt khéu.

PROTOCOL OF ARTIFICIAL BREEDING AND GROW-OUT OF NEMO
ANEMONE FISHES (AMPHIPRION OCELLARIS CUVIER, 1830) FOR
EXPORTATION

Ha Le Thi Loc’, Nguyen Kim Bich, Nguyen Thi Thanh Thuy, Nguyen Trung Kien
Institute of Oceanography, 01 Cau Da, Vinh Nguyen, Nha Trang City, Viet Nam
. Email: haleloc@yahoo.com

The protocol of artificial breeding and grow-out of nemo anemonefishes had been
studied successfully with the survival rate of 1 month old juveniles about 30% and
about 70% for growth out period to market size. Addition of Astaxanthin (100 mg kg™)
into daily diet before providing the fishes to market resulted in the improvement of fish
health and bright colors as the wild fish.

Key words: Protocol, Artificial breeding, Nemo anemone fish, Commercial fish,
Exportation.
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TONG QUAN VE VIEC SU DUNG MANNAN OLIGOSACCHARIDES TRONG
NUOI TRONG THUY SAN

Huynh Minh Sang
Vién Hai duong hoc

Anh hudng cta viéc dung khang sinh trong nudi trong thuy san 1én méi trudng va stic
khée con ngudi da thuc day cac nghién clru tim ra cac san pham thay thé. Gan day, chat
kich thich hé mién dich nhu probiotic va prebiotic da dugc chimg minh 1a cac chit co
thé ngdn chin dich bénh mot cach than thién véi méi trudng va co kha ning thay thé
cho khang sinh. Trong céac prebiotic thong dung, mannan oligosaccharides (MOS) dugc
quan tam nhiéu nhat trong nudi trong thiy san. Tir khi duogc st dung dau tién trong nuodi
trong thuy san, MOS da chimg minh kha nang cai thién ty 1¢ song, tang truong va kiém
ché mam bénh tiém nang trén mot 56 loai ¢4 va giap xac. Bdo c4o nay tong quan vai tro
ctia MOS trong nudi ca va mot s6 loai giap xac trong do trinh bay chi tiét anh huong cua
MOS lI€én tang truong, chi tiéu sinh ly, phan ing micn dich cua cac dbi tuong nay. Bao
céo ciing dé xuat nghién ctru tiép theo vé tmg dung cia MOS trong nudi trong thay san.

Tir khéa: Mannan Oligosaccharid, Nudi trong thity san, Ti 1é song, Tang truong

AN OVERVIEW ON THE USE OF THE MANNAN OLIGOSACCHARIDES
IN AQUACULTURE

Huynh Minh Sang
Institute of Oceanography, 01 Cau Da, Vinh Nguyen, Nha Trang City, Viet Nam
Email: hmsang2000@yahoo.com

Increased concern over impacts of antibiotic usage in aquaculture, on environment and
human health, has prompted the search for alternative products. Recently,
immunostimulants such as probiotics and prebiotics have shown promising results as
preventive and environmentally friendly alternatives to the antibiotics. Among the
common prebiotics used, mannan oligosaccharides (MOS) have received heightened
attention in aquaculture. Since the first use of MOS in aquaculture, there has been
increased number of studies demonstrating their ability to increase the survival, growth
performance and control of the potential pathogens in fishes and crustacean. This report
reviews the role of MOS on the culture of crayfish and fishes while detailing the effects
of MOS on the growth performance, physiology and immune response of these aquatic
animals. Suggestions for further research on the application of MOS in aquaculture are
also included.

Key words: Mannan Oligosaccharides, Aquaculture,Survival, Growth.
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ANH HUONG CUA BA LOAI THUC AN LEN TI LE SONG VA TOC BO TANG
TRUONG CUA CA NGUA THAN TRANG (HIPPOCAMPUS KELLOGGI JORDAN
& SNYDER, 1902) TRONG PHONG THi NGHIEM

H6 Thi Hoa', Vii Thi Hong Nhung’
L Vién Hai duong hoc
*. Trudong Pai hoc Nha Trang

Thi nghiém dé nghién ciru anh huong cua 3 loai thic an Copepoda, Artemia giau hoa
bang A1 DHA Selco (INVE Belgium) va Artemia 1€n ti 1¢ song va toc do ting truong
clia c4 ngua than tring gidng. Ca ngua tir 1 dén 9 ngay tudi duogc nudi trong hé thong ho
voi mat d ca nudi 1con/2lit, thirc an 1a Copepoda voi mat do 2-5 con/ml. Ca 10 ngay
tudi duoc nudi riéng biét voi 3 loai thirc an trén, mat do thirc an dugc duy tri 2-5
con/ml, cho an 2lan/ngay, be nuoi c6 hé thong loc sinh hoc. Thi nghiém duoc lap lai 3
lan. Sau 30 ngay nuoi ti 1¢ song dat cao nhat & 16 Artemia gidu hoa bang A1 DHA Selco
(100%) va thap nhat & 16 Artemia (85,2%). Kich thudc va trong luong ca bat dau tién
hanh thi nghiém tuong duong nhau (P>0.05). Sau 30 ngay nudi, ca dat kich thudc tang
truong chiéu dai cao nhat ¢ 16 nudi bang Copepod (57,65mm + 3,98) va thp nhit ¢ 16
nudi bang Artemia (46,81mm = 3,17) (P<0,05). C4 nudi bang Artemia giau hoa bang Al
DHA Selco ¢6 téc do ting truong twong ddi cao (53,5 mm +3,41).

Tir khéa: Hippocampus kelloggi, Copepods, Mysids, Ty 1é song, Toc do tang trucng

THE EFFECTS OF THREE KINDS OF DIET ON THE SURVIVAL AND GROWTH
RATE OF GREAT SEAHORSE (HIPPOCAMPUS KELLOGGI, JORDAN &
SNYDER, 1902) IN CAPTIVITY

Ho Thi Hoa'", Vu Thi Hong Nhung’
!, Institute of Oceanography, 01 Cau Da, Vinh Nguyen, Nha Trang City, Viet Nam,
?, University of Nha Trang,
02 Nguyen Dinh Chieu Str., Nha Trang City, Viet Nam
*. Email: hohoa_io@yahoo.com

Study on the effects of three different diets including Copepoda, Artemia enriched by
A1 DHA Selco (INVE Belgium) and Artemia on the survival rate and growth of great
seahorse juveniles was carried out. The newborn juveniles were reared for 9 days in
open system with a density of 1 inds./ 2 liters and fed on alive Copepods twice per day
with a density of 2-5 inds./ml. Ten day old juveniles with the same length (P>0.05)
were separately reared in biofilter recirculation system and fed separately on the above
three diets with density of 2-5 inds./ml in triplicate. After 30 days of culture, the
survival of the juveniles fed on Artemia enriched by AIDHA Selco was the highest
(100%) and the survival of the juveniles fed on Artemia was the lowest (85.2%). Length
of the juveniles fed on Copepod were the highest (57.65mm + 3.98) and length of the
juveniles fed on Artemia were the lowest ( 46,81mm =+ 3,17) (P<0.05). Length of the
juveniles fed on Artemia enriched by A1DHA Selco was quite high (53.5 mm £3.41).

Key words: Hippocampus kelloggi, Copepods, Mysids, Survival, Growth rate.
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HIEN TRANG VA TINH HINH KHAI THAC NGUON LOI TOM HUM GIONG
O PHU YEN

Thai Ngoc Chién va Trﬁn Vian Hao
Vién Nghién ctru Nuo6i trong Thuy san 11

T6m hum 1a loai c6 gia tri kinh té cao. Viéc nudi tom hum thuong pham phat trién rét
nhanh trong nhiing nam gan déy, ddc biét 1a ¢ cac tinh Nam Trung B9, do d6 nhu ciu
tom hum giéng ciing ting theo hing nim.Tém hum giéng bi khai thac bang nhiéu
phuong phap khac nhau trong khi d6 chung ta chua c6 nhitng nghién ciru dé quan 1y,
bdo vé€ va phat trlén nguon lgi nay. Dé hiéu rd hién trang ngudn loi va tinh hinh khai
thac tom hum giéng ¢ tinh Phii Yén, bai bao nay tap trung nghién ciru san lugng, mua
vu, phuong phap khai thac tom hum gidng va chi sd ning sudt CPUE. Cac két qua da
chi ra rang, Phu Yén c6 1.381 phuong tién hoat dong trong nghé khai thac tom hum
glong va hoat dong trén 4 nghé chinh 1a ludi manh ghe, lu6i manh thing, nghé lan va
nghé bay. Tong san lwong tom hum giéng cua Phii Yén dat khoang 1,5 triéu con glong
trog vu 2010-2011, trong d6 t6m hum bong 13 859.361 con gidng (chiém 56,8%). Nghé
manh ghe cho san lugng cao nhat va tap trung & ving Tir Nham. Mua vu khai thac tom
hum giéng & Phii Yén tap trung tir thang 12 t6i thang 3 nam sau.

Tiur khoa: Nguén loi tém Hiom, Mia vu danh bat, Cuong lyc danh bat, Phu Yén.

THE RESOURCE AND CAPTURE STATUS OF LOBSTER JUVENILES IN
PHU YEN PROVINCE

Thai Ngoc Chien’, Tran Van Hao
Research Institute for Aquaculture No.3,
33 Dang Tat, Nha Trang City, Viet Nam

*. E-mail: thaichienfish@gmail.com

Lobster is a high value species. In recent years, the commercial lobster aquaculture has
grown very fast in South Central provinces, thus the demand of lobster juveniles are
increasing significantly. As a result, lobster juveniles have been caught by many
methods while there have not been studied on fundamental scientific basic for
protecting lobster resource yet. This paper will provide knowledge of lobster capture
and resources status in Phu Yen province. The paper provides the information of
production, fishing season, the fishing gears and CPUE (Catch Per Unit Effort). The
results show that, there were 1,381 lobster-fishing boats using four main gears: boat-
purse seine, dingy-purse seine, diving and traps. The total catch was around 1.5 million
lobster juveniles in 2010-2011, in which, there were 859,361 juveniles of Panulirus
ornatus (contributed 56.8% of total catch). Of which, the purse seine boats caught the
highest production and mainly concentrated in Tu Nham waters. The main fishing
season in Phu Yen lasted from December to March.

Key words: Lobster resource; Fishing season;, CPUE, Phu Yen Province.
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DAC PIEM QUAN XA VA HIEN TRANG NGUON LGI CA VUNG NHA PHU -
BINH CANG, TINH KHANH HOA

Vo Vin Quang, L& Thi Thu Thao, Nguyén Phi Uy Vii, Tran Céng Thinh
Vién Hai duong hoc

Duya vao s6 liéu thu thap trong 3 nam tir 2009 -2011, két qua da xac dinh duoc 190 loai
ca thudc 62 ho va 13 bo trong ving Nha Phu —Binh Cang. Vao muia mua nhiéu loai ca
bién tap trung & ving cira vinh Binh Cang kiém moi nén thanh phan loai da dang hon
(127 loai) so v&i mua kho (114 loai). Cau triic quin xa ca twong ddi da dang vé thanh
phan loai, nhung cac ho c6 kich thudc nho chiém wu thé nhu ca liét (Leiognathidae), ca
com (Engraulidae), ca trich (Clupeidae), ca son bién (Ambassidac), cd son
(Apogonidae), ca dai lia (Callionymidae) va c4 bdng tring (Gobiidae). Phan 16n (80%)
cac mau ca thu duoc ving bén trong gan cira song c6 kich thudce nhoé hon 10cm, khoang
15% 16n hon 20cm va chi 5% lon hon 25cm. Phia ngoai cua vinh Binh Cang khoang
50% cé c6 kich thudc nhé hon 10cm, chi khoang 15% ca 16n hon 20cm. Nang xuat khai
thac twong ddi thip ¢ ludi ré ¢d dinh (loai nhiéu kich thudc mat ludi) dat toi da chi
2,63kg/gio, & ludi gid cao ti da 1a 5,3kg/gio.

Tir khoa: Cdu triic qud‘n xd, Nguén loi ca, Nha Phu — Binh Cang, Khanh Hoa.

COMMUNITY CHARACTERISTICS AND STATUS OF FISH RESOURCES IN
NHA PHU -BINH CANG, KHANH HOA

Vo Van Quang , Le Thi Thu Thao, Nguyen Phi Uy Vu, Tran Cong Thinh
Institute of Oceanography,
01 Cau Da, Vinh Nguyen, Nha Trang City, Viet Nam
*. E-mail: quangvanvo@gmail.com

Base on the data collected during three years from 2009-2011, 190 species belonging to
62 families of 13 orders of fish in Nha Phu — Binh Cang waters were identified. The
assemblage of fish at Binh Cang bay in the rainy season (127 species) was higher than
that in the dry season (114 species). The community structure of fish is rather diversity
in species composition, but the families of small size fishes were dominant such as pony
fishes (Leiognathidae), anchovies (Engraulidae), herring (Clupeidae), glassperchlets
(Ambassidae), cardinalfishes (Apogonidae), dragonets (Callionymidae), drum
(Sciaenidae) and gobies (Gobiidae). The majority (80 %) of the specimens collected
inside the bay nearby the estuary was less than 10 cm in length; about 15 % of the
specimens was longer than 20cm and only 5 % of the specimens was longer than 25cm.
Outside of the bay nearby the estuary, about 50 % of the specimens was less than 10 cm
in length and about 15% longer than 20 cm. The productivity (CPUE) was rather low
for drag net (multiplemesh sizes) with maximum catching 2.63kg/h while it was 3,6kg/h
for trawling net.

Key words: Community structure, Fish resources, Nha Phu — Binh Cang, Khanh Hoa.
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BUGC PAU TiM HIEU NGUYEN NHAN GAY CHET NGAO NUOI (MERETRIX
LYRATA VA M. MERETRIX) TAI VUNG VEN BIEN THAI BINH

Lé Thanh Tung, Vii Tuin Nam, Tran Minh Hoang, Nguyén Vin Théa, Nguyén

Cong Thanh, Nguyén Xuan Phiic, Lé Tuin Son.
Vién Nghién ctru Hai san, Hai Phong
Hién nay nghé nudi ngao (Meretrix meretrix Linnaeus, 175 8), va nghéu Bén Tre
(Meretrix lyrata Sowerby, 1851) dang gép phai nhiing rui ro tiém an <o the gy chét
ngao hang loat. Nghién ctru nay thyc hién nham danh gia tong thé cac yéu t6 moi trudng
c6 kha ning gay chét nghéu nudi & Thai Binh. Két qua cho thay, diéu kién méi truong
nudc & ven bién Théi Binh co déu hiéu 6 nhiém va c6 kha ning anh huong dén sy sinh
trudng, phat trién ciia ngao. Yéu t6 nhiét do cao 14 tac nhan chinh gy chét hang loat 601
v6i ngao trong thoi gian nghién cuu (2010-2011). Ngao rat nhay cam véi thude trir ¢
buou vang CLODAN Super 700WP. K§ thuat nudi tha khong dung quy cach cling la
mot trong nhiing nguyén nhén lam anh huong va gay chét ngao hang loat. Cac yéu to
con lai anh huong khong nhiéu dén stic séng cta ngao. Két qua nghién ctru nay sé cung
cap nhimg théng tin can thiét dé co nhimg phuong an phong tranh hop li, giam thiéu
thiét hai vé kinh té va méi truong do hién tuong ngao chét hang loat tai cac bii nudi
hién nay.

Tir khoa: Chét hang loat, Meretrix lyrata, M. meretrix, Nghéu Bén Tre, Thdi Binh.

PRELIMINARY STUDY ON THE FACTORS CAUSING THE MASS MORTALITY
OF CULTURED HARD CLAM (MERETRIX LYRATA AND M. MERETRIX) IN THE
COASTAL AREA OF THAI BINH PROVINCE

Le Thanh Tung*, Vu Tuan Nam, Tran Minh Hoang, Nguyen Van Thoa, Nguyen
Cong Thanh, Nguyen Xuan Phuc, Le Tuan Son
Research Institute for Marine Fisheries,
224, Le Lai Str., Ngo Quyen Dist., Hai phong city, Vietnam
*. E-mail: lttung@rimf.org.vn

Clam farming of Meretrix meretrix Linnaeus, 1758 and Meretrix lyrata Sowerby, 1851
is in the face of many potential risks resulting in mass mortality. This study was
conducted to monitor and evaluate the environmental factors which can cause the mass
mortality of clams. The results showed that water environmental conditions in Thai
Binh coastal area has signs of contamination, affecting the growth of clams. The high
temperature was key factor causing mass mortality of clams in the years 2010 and 2011.
Clams were also very sensitive to chemical which used to kill yellow snails (CLODAN
Super 700WP). The culture technique also resulted in the mortality of cultured clam.
Other studied factors did not affect the clam vitality. The current results provide the
necessary information and the reasonable options to avoid and minimize the economical
and environmental effects of the clam mortality phenomenon.

Key words: Hard clam, Meretrix lyrata, M. meretrix, Mortality, Thai Binh.
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NGHIEN CUU PAC BIEM SINH THAI QUAN THE COC PO (LUMNITZERA
LITTOREA (JACK) VOIGT. 1845) G VINH CAM RANH (TINH KHANH HOA)

Nguyén Xuin Hoa, Pham Thi Lan, Nguyén Xuin Truong, Nguyén Nhat Nhw Thiy
Vién Hai Duong Hoc

Béo c4o nay trinh bay mot s6 dic diém sinh thai quan thé Coc d6 & vinh Cam Ranh -
tinh Khanh Hoa. Quan thé Céc d6 & Cam Lap nho, chi gdm 11 cay phan bé trén dién
tich woc khoang 500 m”. Quan thé Coc dd & My Ca c6 khoang 1.266 cdy, phan bé trén
dién tich khoang 1,5 ha. M4t do trung binh cua Coc d6 & My Ca khoang 8 ciy/100 m’.
O nhitng noi gan lach nudc ngot, mat dd Coc do c6 thé 1én dén 29 cay/100 m”. Puong
kinh trung binh cua nhitng cdy Céc dé ¢ vung Cam Lap khoang 4,16 cm va & My Ca
khoang 7,85 cm. Nghién ctru vé sinh hoc sinh san ciia Coc d6 & My Ca cho thay cay bat
dau ra hoa vao cudi thang 3, hoa nd ré nhat vao khoang thang 5, 6. Trai xuat hién vao
khoang thang 4 cho dén thang 8. Ty 1¢ dau trai ty nhién dat khoang 93%. Tuy nhién, chi
c6 52,67% trai khong bi sau va nhiing trai nay chi c6 53,33% hat c6 phéi. Do kha nang
tai sinh thap va bi de doa pha huy boi cac hoat dong con nguoi nén quan thé Coc do &
vinh Cam Ranh can dugc quan tdm quan 1y va bao ton.

Tiwr khéa: Coc do- Lumnitzera littorea, Sinh thai quan thé, Vinh Cam Ranbh.

STUDY ON ECOLOGICAL CHARACTERS OF LUMNITZERA LITTOREA (JACK)
VOIGT. 1845 POPULATION AT CAM RANH BAY
(KHANH HOA PROVINCE)

Nguyen Xuan Hoa, Pham Thi Lan, Nguyen Xuan Truong, Nguyen Nhat Nhu Thuy
Institute of Oceanography,
01 Cau Da, Vinh Nguyen, Nha Trang City, Viet Nam

This report presented some ecological characters of Lumnitzera littorea at Cam Ranh
bay (Khanh Hoa province). At the bay, Lumnitzera littorea distributed at Cam Lap and
My Ca zones. The Lumnitzera littorea at Cam Lap presented in small population size as
only 11 trees distributed in an area of about 500 m” The population of Lumnitzera
littorea at My Ca was about 1,266 trees distributing in an area of about 1.5 ha. Mean
density of Lumnitzera littorea at My Ca was about 8 trees/100 m* excepting for the
places which small streams nearby which had a density of 29 trees/100 m*>. The mean
diameter of the trees was about 4.16 cm at Cam Lap and about 7.85 cm at My Ca.
Studies on reproductive biology of Lumnitzera littorea population at My Ca showed
that the trees started flowering from the end of March and got peak bloom during May
and June. The fruits appeared from April to August. The natural fruit-bearing rate
reaches about 93%. However, only 52.67% of fruits had no signal of insect infection,
among them only 53.33% of seeds have embryo. Due to the low natural regenerative
ability and the impacts of human activities, the Lumnitzera littorea populations at Cam
Ranh Bay need to be managed and conserved.

Key words: Lumnitzera littorea, Ecological population, Cam Ranh bay.
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FISSION IN CLADOLABES SCHMELTZII (HOLOTHUROIDEA,
ECHINODERMATA)

L.Yu. Dolmatov'?, Ya.0. Kamenev'?, Nguyen An Khang3
'. A.V. Zhirmunsky Institute of Marine Biology of the Far Eastern Branch of the
Russian Academy of Sciences, Vladivostok, Russia
2. Far Eastern Federal University, Vladivostok, Russia
3 Institute of Oceanography,
01 Cau Da, Vinh Nguyen, Nha Trang City, Vietnam

Some holothurians are capable of asexual reproduction by fission. The capacity of
asexual reproduction was earlier established for 4 dendrochirotide species: Ocnus (=
Cucumaria) planci, O. (= C.) lacteal, Squamocnus aureoruber, Cucuvitrum rowei. All
the species belong to the family Cucumariidae. The holothurian Cladolabes schmeltzii
from Nha Trang Bay (South China Sea) is capable of asexual reproduction by fission.
The site of fission is situated at about the middle of the body, so two nearly equal halves
are formed as a result of the fission. The fission started from formation of a narrow
constriction of the body wall. During several hours, the constriction became deeper and
broader. In the process of fission, the posterior part of the holothurian attached to the
substrate by its ambulacral feet and remained motionless, while the anterior part tried to
crawl forward, this caused thinning and stretching of the constriction. Then, the anterior
fragment ceased to move, and both parts of the animal were constricted and approached
each other. The animal remained motionless for 30-40 min, and then the anterior part
resumed crawling forwards. Several phases of such constrictions and stretchings
resulted in dividing the holothurian’s body into two halves. Under laboratory
conditions, the process of fission took about 24 hours. Thus, C. schmeltzii is the first
dendrochirotid species of the North Indo-Pacific capable of fission. Besides, it remains
so far a single species of the family Sclerodactilidae with recorded asexual
reproduction.

Key words: Asexual reproduction, Fission, Holothurians.
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DANH GIA QUA TRINH TU LAM SACH CAC VUNG BIEN VEN BO VIET NAM

Bui Hong Long', Nguyén Tac An’
' Vién Hai duong I}Qc
2, Hoi Khoa hoc K¥ thuat Bién Viét Nam

Hang nidm, con ngudi thai vao bién va dai duong trén 400 triéu tin chat thai chua xir 1y
v6i hon 2.221 loai hoa chéat doc hai ma cong nghé hién nay chua c6 kha nang xtr Iy hoan
toan. Tinh trang 6 nhiém ¢ Bién Péng hién nay rit dang lo ngai, hon 98,5 % sé miu
nude & ving ven bién Nam Trung b khong dat tiéu chuan MTVN, 96 % bd bién Viét
Nam (khoang 3138 km) bi 6 nhiém, trong d6 c6 hon 23% chiéu dai bd bién bi “6 nhiém
t6i t&”. Chi s6 sirc ép N va P thai trung binh 1an luot 1a 0,245 va 0,042, v6i khoang dao
dong 0,08 - 0,370 va 0,015-0,082 10° kg/km bd bién. Bao cao nay phan tich va danh gia
vai trd cua cac qua trinh dong luc, hoa hoc va sinh hoc trong qué trinh "tu lam sach" céc
thity vuc ven bo bién Viét Nam. Bao cdo s& cung cip thong tin va thao luan 3 van dé
sau: 1) Phuong phap luan va phuong phap danh gié vai trd ctia dong luc, hoa hoc va
sinh hoc trong qua trinh "ty 1am sach" cac thiy vuc ven bién nhiét d6i Viét Nam; 2) O
nhiém bién 12 mot trong nhitng thach thirc 16n ddi voi su phat trién bén viing; 3) Pic
diém sinh hoc kiém soat moi truong bién ven bd Viét Nam.

Tw khoéa: Qua trinh ty lam sach, O nhiém, Ven bo, Bién Dong, Viét Nam.
ASSESSMENT OF SELF-PURIFICATION IN COASTAL WATERS OF VIET NAM

Bui Hong Long1 Nguyen Tac An*
! Institute Of Oceanography,
01 Cau Da, Vinh Nguyen, Nha Trang City, Viet Nam
2. Viet Nam Association of Marine Sciences and Technology
" Email: nguyentacan45@yahoo.com

Human disposes annually more than 400 million tons of untreated waste with about
2,221 kinds of harmful chemicals. However, the present technology is still not be able
to treat the contaminated waste completely. Pollution in the East Sea is very alarming
now. More than 98.5% of the samples from the South-central waters did not meet the
Vietnamese environmental standards, 96% of the Vietnamese coast (about 3,138 km) is
polluted, of which over 23% is heavily polluted. Average stress index of nitrogenous
and phosphorous waste were 0.245 and 0.042, ranging from 0.08 - 0.370 and 0.015 to
0.082 10° kg/km of coast, respectively. This paper is aimed to assess the roles of
hydrodynamic, chemical and biological processes in the self-purification of the coastal
waters of Viet Nam. Information of three following issues was provided and discussed:
1) Methodology and methods to assess the roles of hydrodynamic, chemical and
biological processes in the self-purification of the tropical coastal waters of Viet Nam;
2) Ocean pollution is one of the great challenges facing sustainable development; 3) The
biological characteristics controlled the coastal environment of Viet Nam.

Key words: Self-purification, pollution, Coastal waters, Bien Dong, Viet Nam.
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NANG SUAT SINH HQC SO CAP CUA THUC VAT NOI O
VUNG BIEN VEN BO VIET NAM

Nguyén Hitu Huan', Nguyén Tac An’, Phan Minh Thy'
' Vién Hai duong I}Qc
2, Hoi Khoa hoc K§ thuat Bién Viét Nam

Trén co s6 tong hop dir liéu trong khoang 50 nam qua va mot s6 nghién ctru trong thoi
gian gan day, cac dic trung ning suat sinh hoc so cap ving bién ven bd Viét Nam da
dugc thong ké, danh gia. Nghién ctru ning suét sinh hoc so cip & ving bién ven bd Viét
Nam duoc thyc hién bang nhiéu phuong phap khac nhau, tir cac phuong phap do dac
truyén thong théng qua dong vi '*C, o xy hoa tan trong nudc, ... dén cac phuong phap
tinh toan thong qua mo hinh khéi can bang vat chit va hién nay 1 cac mo hinh sinh thai
hién dai. Nhin chung, stic san xuit so cip ving bién ven bo Viét Nam dao dong manh
theo khong gian va thoi gian, chiu sy chi phdi ciia cac yéu t6 tu nhién (dong chay, gio
mua, ché d6 mua,..) cling nhu tbc do phét trién cua cac hoat dong kinh té - xa hoi (46
thi, nong nghiép, cong nghiép, nuodi tré)ng thuy san, giao thong van tai, du lich,...).

T khéa: Nang sudt so cdp, Thue vit phit du, Thiyy viee ven bo, Viét Nam.

PRIMARY PRODUCTIVITY OF PHYTOPLANKTON IN VIETNAMESE WATERS

Nguyen Huu Huan'", Nguyen Tac An’, Phan Minh Thu',
! Institute of Oceanography,
01 Cau Da, Vinh Nguyen, Nha Trang City, Viet Nam
2 Viet Nam Association of Marine Sciences and Technology
*. E-mail: nghhuan@gmail.com

Based on data collected in about last 50 years, characteristics of primary productivity of
phytoplankton in Vietnamese coastal waters were assessed. Primary productivity of
phytoplankton in the waters were estimated by different methods, from traditional
measurement methods using '*C or dissolved oxygen to applying mass balance as well
as coupled ecological models. In general, primary productivity of the waters fluctuated
in space and time, and was governed by natural factors (current, monsoon, precipitation)
as well as rapid increasing of socio-economic activities (urban development, agriculture,
industry, aquaculture, transport, tourism).

Key words: Primary production, Phytoplankton, Coastal waters, Viet Nam.
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UNG DUNG DU LIEU VIEN THAM TRONG XAY DUNG BAN DO CAC HE SINH THAI
VEN BIEN VIET NAM: TRUONG HGP NGHIEN CUU BIEM O VUNG
VEN BIEN THUA THIEN- HUE

Hoang Cong Tin', Tong Phuéc Hoang Son’
L Truong Pai hoc Khoa hoc, Dai hoc Hué; 2, Vién hai dwong hoc

Ngudn dir liéu vé tinh quan sat mat dat cao cdp ALOS-AVNIR2 di duoc tmg dung
trong danh gia hi¢n trang phan bd tham co bién, thuc vat ngdp man va hé sinh thai nong
nghiép ving ven bién xa Huong Phong, huyén Huong Tra, tinh Thira Thién Hué. Tong
dién tich phan bd tham co bién duoc udc tinh khoang 76,79 ha, 11,55 ha thuc vat ngap
man va hé sinh thai ndng nghiép ¢ dia phuong nay ciing dugc danh gia. Vé su phan b
theo khong gian, tham co bién tap trung chu yéu ¢ 3 khu vyc chinh doc vung ven bién
xd Huong Phong 1a Con T¢, Con Sao va Van Qubc Pong. Nhitng dit liéu vé sy phan bd
khong gian, dic diém dinh tinh va dinh luong cua cac sinh canh co6 thé xem 1a nhing
thong tin co ban, thiét yéu phuc vu hoach dinh chinh sach st dung hop ly va phat trién
bén ving cac hé sinh thai bién trudc nhimg tac dong cia phat trién kinh té va tai bién
thién nhién ngay mot khic nghiét.

Tir Khéa: Vién tham, Hé sinh thdi ven bién, Tham c6 bién, Rirng ngdp mdn, Thira Thién
—Hue.

APPLICATION OF THE EARTH OBSERVATION DATA IN COASTAL HABITAT
MAPPING IN VIETNAM COAST: A CASE STUDY IN
THUA THIEN-HUE PROVINCE

Hoang Cong Tin'", Tong Phuoc Hoang Son’
' Hue College of Science, Hue University,
77 Nguyen Huye str., Hue City, Viet Nam
?_Institute of Oceanography,
01 Cau Da, Vinh Nguyen, Nha Trang City, Viet Nam
*. E-mail: hoangcongtin@gmail.com

The Advanced Land Observing Satellite (ALOS-AVNIR2) data has been applied in
monitoring the distribution status of seagrass meadows, mangroves and agriculture
ecosystems at Huong Phong commune belonging to Huong Tra district, Thua Thien
Hue province. The results showed that the total area of seagrass distribution was
estimated approximately 76.79 hectares, 11.55 hectares mangroves and agriculture
ecosystems were also evaluated. Regarding spatial distribution, there are three main
areas along the coast: Te Island, Sao Island, and Van Quoc Dong. The data on spatial
distribution, qualitative and quantitative characteristics of coastal ecosystems can be
considered as fundamental information for the planning, policy making on sustainable
development and utilizing these coastal marine ecosystems under impacts of economic
development and natural disaster pressures.

Key words: Earth observation data, Coastal marine ecosystems, Seagrass, Mangroves,
Thua Thien —Hue.
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NGHIEN CUU NGUON SINH KHOI RONG LUC TRONG AO PAM NUGC LG O
TINH KHANH HOA CHO UNG DUNG SAN XUAT ETHANOL

Vé Thanh Trung', Lé Nhu Hju', Nguyén Thanh Hing’
' Vién Nghién ctru va Ung dung Cong nghé Nha Trang
2, Truong Pai hoc Bach Khoa Ha Noi

Rong luc trong cic ao ddm nude lo tinh Khanh Hoa 1a cac loai ¢6 kich thudc 16n, sinh
truong phat trién nhanh. Theo cac két qua nghién ctru ndm 2010-2011 trén dia ban tinh
Khanh Hoa, nhom Nghién ctru chiing t6i da xac dinh duoc 12 loai rong lyc thudc bdn
chi (Enteromorpha, Chaetomorpha, Cladophora, Rhizoclonium) c6 sinh luong 16n (45-
340g Kho/m?), dic biét trong d6 c6 5 loai co tan sd bit gip cao (Chaetomorpha linum,
Chaetomopha capillaris, Enteromorpha flexuosa, Enteromorpha torta, Cladophora
socialis). Pay 1a cac loai phan b rong voi sinh khdi 16n. Ngoai ra theo céc két qua phan
tich sinh hdéa, ham lugng carbohydrate cuia 12 loai nay cao, dao dong 52,58%- 61,15%.
Vi vay, rong luc & ao dam nudc log Khanh Hoa 1a ngudn sinh khéi thuc vat tiém ning
cho san xuét ethanol.

Tw khéa: Rong xanh luc, Sinh khoi, Carbonhydrat, San xudt etanol, Khanh Hoa.

STUDY ON GREEN SEAWEED BIOMASS RESOURCES IN BRACKISH PONDS
AT KHANH HOA PROVINCE FOR ETHANOL PRODUCTION

Vo Thanh Trungl’ ", Le Nhu Hau', Nguyen Thanh Hangz.
! Nha Trang Institute of Research and Technology Application,
2 Hung Vuong street, Nha Trang city, Viet Nam
2. Ha Noi University of Science and Technology
*. E-mail: thanhtrung2612@yahoo.com

Green seaweeds in the brackish ponds at Khanh Hoa province are fast growing macro-
algae. According to the studied from 2010 to 2011 at Khanh Hoa province, twelve
identified green seaweeds species belonging to four genus (Enteromorpha,
Chaetomorpha, Cladophora, Rhizoclonium) had high dry weight (45-340g dry/m?).
Specially, among the identified seaweeds, five species observed with high frequencies
of occurrence in the brackish ponds were Chaetomorpha linum, Chaetomopha
capillaris, Enteromorpha flexuosa, Enteromorpha torta, Cladophora socialis. These
species distribute widely in high biomass. Besides, as per the results of the bio-chemical
analysis, these twelve species had high carbohydrate content, ranging from 52.58% to
61.15%. So the green seaweeds in the brackish ponds at Khanh Hoa province are
potential macroalgal biomass for ethanol production.

Key words: Green seaweed, Biomass, Carbonhydrate, Etanol Production, Khanh Hoa.
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HIEU SUAT QUANG HOP CUA THUC VAT PHU DU VINH NHA TRANG

Tran Thi Minh Hu¢, Poan Nhu Hai & Nguyén Ngoc Lam
Vién Hai duong hoc

Cac dac trung quang hop cua thue vét phu du vinh Nha Trang dugce khao sat gém huynh
quang t6i thiéu (Fo), huynh quang cuc dai (Fm), bién thién huynh quang (Fv) va hiéu
suat quang hop (Fv/Fm) trong mua khd ndm 2012. Hi¢u suat quang hop (Fv/Fm) dao
dong tir 0.028 dén 0.554, co6 su khac biét gilra cac tram va thoi gian thu mau. Khu vyce
ven bd gan miii Chut va ctra séng c6 Fv/Fm cao hon cic tram con lai. Yéu té dinh
dudng goép phan dang ké vao qua trinh quang hop cua thuc vat phu du nhung tuong
quan giita chi s Fv/Fm v&i ham luong chlorophyll-a chua rd rang. Cac thi nghiém khao
sat dap tng cua thyc vat phu du trong moi truong anh sang va dinh dudng khac nhau
dira trén hiéu suat quang hop duoc thuc hién trén mau thuc vat pht du tu nhién thu tai 4
tram ddc trung cho vung ven bo, ctra song, ran san hd va ngoai khoi. Pap tng khac
nhau dat dugc tir ngay thi nghi€ém thtr 3 ¢ tram ven bo va ctra song va ngay thur 4 ¢ cac
tram ngoai khoi va ran san ho. Cac két qua Fv/Fm do duoc tir hién trudng va diéu kién
phong thi nghiém cung vdi cac két qua phéan tich dinh dudng, chlorophyll-a cho thay
yéu t6 anh sang, dinh dudng anh hudng tdi trang thai sinh 1y ciia tao gy nén hiéu suit
quang hop khac nhau.

Tir khéa: Hiéu sudt quang hop, Fo, Fm, Fv/Fm, chlorophyll-a, Vinh Nha Trang

PHOTOSYNTHETIC EFFICIENCY OF PHYTOPLANKTON IN NHA TRANG BAY

Tran Thi Minh Hue, Doan Nhu Hai & Nguyen Ngoc Lam
Institute of Oceanography, 01 Cau Da, Vinh Nguyen, Nha Trang City, Viet Nam
. E-mail: minhhuehdg@yahoo.com

Study of photosynthetic characteristics of phytoplankton including low and maximal
fluorescence (Fo, Fm), variable fluorescence (Fv) and photosynthetic efficiency
(Fv/Fm) was carried out in dry season 2012 in Nha Trang Bay. The photosynthetic
efficiency (Fv/Fm) varied from 0.028 to 0.554 among stations and sampling time.
Stations at near shore (Mui Chut) and estuary have Fv/Fm higher than others.
Correlation analyses indicate influence of major nutrient to photosynthetic efficiency of
phytoplankton while there was no clear relationship to chlorophyll-a concentration.
Experiments on responses of phytoplankton in different light and nutrient regimes were
setting up for natural phytoplankton communities collected from 4 locations in Nha
Trang Bay, near coast, at river mouths, at coral reefs and at the open waters. Different
responses of phytoplankton from different location and light and nutrient regimes were
observed in day 3 of experiments for communities from coastal and riverine locations
and day 4 for those from open water and coral reefs. Preliminary results from both in
situ measurements and experiments indicated complex environmental conditions (e.g.
light intensity and nutrient) impact on physiological status of phytoplankton and hence
to photosynthetic efficiency.

Key words: Photosynthetic efficiency, Fo, Fm, Fv/Fm, chlorophyll-a, Nha Trang Bay.
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PAC TINH SINH HOC SINH TRUONG VA DINH DUGNG CUA CA CHAI
PLATYCEPHALUS INDICUS (LINNAEUS, 1758) O VUNG VEN BIEN
THUA THIEN - HUE

L& Thi Nam Thuén, Nguyén Thj Thiy
Pai hoc Khoa hoc, Pai hoc Hué

Cé Chai Platycephalus indicus (Linnaeus, 1758) duoc khai thac ¢ 5 nhom tudi, nhom
cao nhét 1a 4", thap nhat 0", trong d6 sd luong ca thé thu dugc nhiéu nhét tap trung &
nhom tudi 4", Phuong trinh twong quan giita chiéu dai va khéi luong ca Chai theo dugc
viét: W = 56872. 10 ®* x L***"". Phuong trinh sinh truéng theo Von Bertalanffy cua ca
Chai x4c dinh duoc 1a: V& chiéu dai: L= 381,32 [1- ¢ % 7%1D]. & khéi lwong: W, =
1042,7 [1- ¢” 0701t 40, 290912371 Thanh phan thic dn trong dng tiéu hoa ciia c4 Chai gdm
23 loai thuéc 5 nganh khac nhau, trong d6 thirc an dong vat chiém da sd (14 loai).
Cuong d6 bat mdi ciia ca Chai twong ddi cao, trong d6 nhém tudi 17 co cuong do bat
mdi cao nhat. Hé s6 béo ciia nhom tudi 3* 13 16n nhét va thap nhat & nhém tudi 2°. Pong
thoi hé sé béo ciia ca dyc thip hon ca cai. Két qua nay 1a nhitng dit liéu bude dau gop
phan cung cip co s khoa hoc va thuc tién cho cac hoat dong khai thac va bao ton hop
loai cé nay.

Tw khéa: Sinh hoc sinh truong, Ca chai — Platycephalus indicus,, Thira Thién — Hué.

GROWTH AND NUTRITIONAL CHARACTERISTICS OF
PLATYCEPHALUS INDICUS (LINNAEUS, 1758) IN THE COASTAL ZONE OF
THUA THIEN - HUE PROVINCE

Le Thi Nam Thuan, Nguyen Thi Thuy
College of Sciences, Hue University,
77 Nguyen Hue Str., Hue City

The article reported some growth and nutritional characteristics of Platycephalus
indicus (Linnaeus, 1758), an economical fish with high flesh quality in the coastal zone
of Thua Thien Hue province. The growth equations and food composition in the
digestive tract of the fish was established showing the closed relation between
ecological condition and natural feeding source of the habitat. The caught fishes was
divided into five age groups, the oldest age is 4™ and the youngest age is 0", in which 4"
age group comprised the highest proportion. Weight — length relationship equation of
the fish was W = 56872. 10 ® x L***"'. Von Bertalanffy equations of the fish were L,
= 381,32 [1- ¢ *** %11 for length and W, = 1042,7 [1- ¢ 0701 T02909723371 g1 weight.
The food components in the digestive tract of Platycephalus indicus included 23
species belonging to 5 phyla, dominated by zoo-original food (14 species). Feeding rate
of fish was relatively high, in which feeding rate of 1" age group was the highest. Fat
coefficient of 3" age groups is the highest, while that is the lowest in the 0" age group
fish. The fat coefficient of male was lower than female. Results are preliminary data
contributing to provide the practical and scientific basis for exploitation and
conservation activities of fish resource in the coastal zone of the Centre of Vietnam,
including Platycephalus indicus.

Key words: Growth biology, Platycephalus indicus, Thua Thien — Hue.
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