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LOI GISI THIEU

Bién Pong giit vi tri chién loc quan trong trong khu vuc va dugc ghi nhdn
nhu mot ving bién cé tinh da dang sinh hoc cao va gidu tai nguyén, song ciing
chita dung nhitng tiém dn vé moi truomg tie nhién va xd héi. Vi vay viéc diéu tra
nghién ciu Bién Doéng c6 mot y nghia-ddc biét quan trong nham ddm bdo sy .
phdt trién bén vimg bang su né lic cia khéng chi mot quéc gia ma coén cén sy
hop tdc giita cdc nudc bén bo Bién Pong. P6 ciing chinh la muc dich cida
chuyén khdo sdt lién hop Bién Péng Viét Nam-Philippines 1996 (Joint
Oceanographic and Marine Scientific Research Expedition in the South China
Sea 1996 - VN-RP JOMSRE-SCS ' 96) da dugc Tong théng nucc Cong hoa
Philippines Fidel V. Ramos va Chii tich nuéc Cong hoa Xa hoi Chu nghia Viét
Nam Lé Ditc Anh dé xudng.

VN-RP JOMSRE-SCS 96 dd thu duoc mot khot luong théng tin mdi, cé
gid tri vé hdi duong hoc & viing trung tam Bién Déng ma trude ddy cdc nha
khoa hoc Viét Nam va Philippines chua cé co hi thuc hién.

Tuyén tap nay gidi thiéu nhitng két qud nghién citu buéc dau, da dugc
danh giG tai héi nghi khoa hoc vé chuyén khdo sdt lién hop Bién Déng Viét
Nam-Philippines ngay 22 va 23 thang 4 ndm 1997 tai Ha N§i.

Thay mdt cdc tde gid, chung téi chan thanh cam on B Ngoai giao, Bo
Khoa hoc Céng nghé va Méi truong Viét Nam va Truong Pai hoc Téng hop
Qudc Gia Philippines da tao diéu kién hoan thanh VN-RP JOMSRE-SCS *96.



MEMORANDUM OF UNDERSTANDING BETWEEN
THE GOVERNMENT OF THE SOCIALIST REPUBLIC OF VIETNAM
AND THE GOVERNMENT OF THE REPUBLIC OF THE PHILIPPINES
RELATING TO
THE JOINT OCEANOGRAPHIC AND MARINE SCIENTIFIC
RESEARCH IN THE SOUTH CHINA SEA (JOMSRE-SCS)

The Government of the Socialist Republic of Vietnam and the Government
of the Republic of the Philippines.

CONVINCED that the South China Sea (SCS) is an important area of
marine biodiversity and that oceanographic and marine scientific research plays
a critical role in ensuring sustainable development of marine resources in the
SCS.

CONVINCED FURTHER that marine scientific rescarch enhances the
opportunities for cooperative endeavors as a confidence building measure for
the peaceful resolution of claims in the area.

CONCERNED with the sustainability of resources in the SCS.

RECOGNIZING their respective capabilities in conducting oceanographic
and marine scientific recearch in the SCS.

CONVINCED FURTHERMORE that both countries will mutually benefit
from a collaborative arrangement in oceanographic and marine scientific
research.

EXPRESSING interest to conduct various joint oceanographic and marine
researches and exchanges as an expression of their determination to cooperate
in marine science, and, to achieve this goal would designate their respective
focal point as country coordinator.

DESIRING to cooperate in a Joint Oceanographic and Marine Scientific
Research in the South China Sea (JOMSRE-SCS) as a statement of goodwill and
to futher enhance the productive and beneficial relations of bouth countries.

DO HEREBY conclude and implement a Memorandum of Understanding
relating to the Joint Oceanographic and Marine Scientific Research in the South
China Sea (J OMSRE-SCS), with the folowing terms of reference:




I. GENERAL OBJECTIVES

1. To foster goodwill between the leaders of the two countries through
cooperation in marine scientific research in the SCS; and

2. To increase the knowledge about the natural processes of the marine
environment and resources of the SCS, particularly of the Spratlys area.

II. DURATION

- For the pre-cruise preparation: From signing of MOU until 24
Aprl 1996
- For the scientific criuse proper: 15 to 18 days from 24 April 1996
- For the post-cruise activities: 10 months from the end of the
(including workshop) scientific cruise proper

III. CRUISE TRACK AND STAIONS

The cruise track and station start in Manila and end in Ho Chi Minh City,
as specified on the attached map (Annex A). '

Data and samples will be obtained and observations made at 18 three-hour
stations and 3 to 4 twenty-four hour stations.

IV. TERMS AND CONDITIONS
A. Scientific components:

1. Physical oceanograpgy

2. Chemical oceanography
3. Biological oceanography
4. Geological oceanography
5. Coral reef ecology

B. Cortributions:
1. Scientific personnel

Vietnain and the Philippineé will each have twelve scientific personnel for
the cruise. The scientific personnel shall have the expertise to undertake the
required activies.

Vietnam and the Philippines shall designate their respective Chief
Scientists for JOMSRE-SCS and a Senior Scientist for each component.

The scientists from Vietnam are expected to arrive in Manila not later than
21 April 1996. Upon arrival of the Vietnamese scientists and frior to the
commencement of the cCruise, all the participating scientists led by their



respective Chief Scientists and the crew of the research vessel shall finalize the
activities for the JOMSRE-SCS.

Vietnam shall assume the costs of the airline tickets to Manila, allowances
for food and lodging prior to the cruise and perdiems on board the research
vessel of its participating Scientists.

The Philippines shall facilitate the entry of the participating scientitsts
from Vietnam.

Vietnam shall likewise facilicate the entry and exit of the participating
scientist from the philippines, including the equipment and the research vessel
and crew.

-The Philippines shall assume the costs of the per diems on board the
research vessel and airline tickets (Vietnam to Manila) of its scientists.

2. Research vessel

The Philippines shall provide the research vessel and crew and opéraﬁng
expenses for the vessel (e.g. diesel fuel. lubricating oil. water. ete.).

~ Vietnam ahall assume the costs of harbor services when the research
vessel enters Vietnam.

3. Equipment and supplies

The Philippines shall provide the major equipment and supplies for the
scientific cruise proper.

Vietnam shall provide additional equipment and supplies, as required.

The Philippines shall facilitate the entry into Manila of the additional
equipment from Vietnam.

4. Insurance

Vietnam and the Philippines shall provide insurance coverage for their
respective personnel and equipment.

5. Data and sample analysis

Vietnam and the Philippines shall assume their respective cost for the
analysis of the data and samples gathered from the scientific cruise proper and
related researches.

C. Information exchange

Both countries agree to equanlly share data, information and samples
deriver from JOMSRE-SCS. In cases wher equal sharing of samples are not



_appropriate, the disposition of the samples shall be decided by agreement of the
Chief Scientists.

As an initial activity, the participating scientists shall hold a post-cruise
workshop for two to three days in Ho hi Minh City. The post-cruise workshop
will commence upon the arrival of the research vessel in Ho Chi Minh City.

© Vietnam shall assume the costs for this initial post-cruise workshop
including the board and lodging for the philippines scientists.

D. Publications arising from JOMSRE-SCS

The publication of the results of JOMSRE-SCS is encouraged with the
consent of the Chief Scientists of JOMSRE-SCS.

V. EXPECTED OUTPUT

1. Report by the participating scientists submitted to their respective
authortties, and

2. Fmal Techical Report including recommendations at the end of the
10-month period.

This Memorandum of Understanding will take effect oan the date of its
signature. '

The terms and conditions of the MOU are w1thout prejudlce to the eventual
peaceful resolution of sovereignty in the SCS.

Done in the city of Hanoi, Socialist Republic of Vietnam on 5 of April, 1996

FOR THE GOVERNMENT . FOR THE GOVERNMENT
OF THE SOCIALIST REPUBLIC OF THE REPUBLIC |
OF VIETNAM , OF THE PHILIPPINES
Dang Huu Rosalinda V. Tirona
Minister of Ministry of Science, Ambassador of the Republic of the
Technology and Environment Philippines in Vietnam
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VIET NAM-PHILIPPINES JOMSRE-SCS, MOT CO HOI CHO
CAC NHA KHOA HOC BIEN HAI NUGC HIEU BIET NHAU HON
VA DAY MANH SU HOP TAC VE KHOA HOC BIEN*

Dién van khai mac hi nghi cia PTS Pham Khoi Nguyén
Thit trudng Bé Khoa hoc Cong nghé va Moi trucng

Kinh thura Ba Pai sit Cong hoa Philippines Rosalinda V. Tirona,
Thua céc qui vi dai biéu.

Thay mat Bd Khoa hoc Cong nghé va Méi trudng, toi nhiét liét chao mimg
cdc vi khach va tét cd cdc dai biéu t6i du hoi nghi ¢6 nhiéu ¥ nghia quan trong
nay. ) '

Nhu céc qui vi di biét, mdt nam truée day, ngay 5 thang 4 nam 1996, GS
bing Hit, Bo trudng Bo Khoa hoc Céng nghé va Méi trudng, thay mat Chinh
Phu Viét Nam va Ba Pai sit Rosalinda V. Tirona, thay mat Chinh phu
Philippines d3 ky bjén ban ghi nhé giita Viét Nam va*Philippines vé chuong
trinh hgp téc nghién ciu khoa hoc Bién Péng. Chi sau d6 vai tudn, ngdy 24
thiang 4, ban thoa uéc hgp tic khoa hoc va cong nghé gifta hai Nha nudc duge
chinh thiic phe duyét, thé hién su c6 ging va nguyén vong cuia Chinh phii, nhan
dan hai nuéc mong muén phat trién tinh hitu nghi giita hat dan toc va day manh
st hop tac khoa hoc, cong nghé néi chung va hgp tic trong nghién citu bién néi
riéng. Nhiing k&t qua ctia cudc gip g& mdbi-day cua Bo trudng Ngoai giao hai
nuée lai mét 14n nita khang digh ¥ nghia quan trong dé.

Muc dich chinh ctia héi nghi khoa hoc nay la tao ra kha nang cho cic nha
khoa hoc bién clia hai nuéc, danh gid nhitng két qua dat dugc qua chuyén hgp
tdc khao s4t Bién Dong 1996, chia sé kinh nghiém trong cdc hoat déng nghién
cttu bién, thao luan cic bién phip hop tic khoa hoc bién trong thoi gian tiép
theo. Ciing qua hoi nghi ndy, cdc nha khoa hoc hai nuée ¢6 di€u kién dé hi€u
bi€t théem vé ddt nude, con ngudi, phong tuc tap qudn ciia hai dan toc.

* Tén bai do nhom bién tap ddr
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Nhitng két qua dat duge cia VN-RP JOMSRE-SCS 96 1a m6i va rét co
ban, t6i mudn phat biéu thém la:

- Chuyén khéo sat VN-RP JOMSRE-SCS ’96 di lam cho cdc nha khoa hoc
bién Viét Nam va Philippines hi€u biét nhau hon va dd4y manh sit hgp tic khoa
hoc bién 1én mot budc. _

- Chuyén khéo sat VN-RP JOMSRE-SCS '96 da thit chat tinh hifu nghi va

‘cing c6 long tin gifta hai dan toc Viét Nam va Philippines, that su duoc coi 1a
chuyén di ctia hoa binh theo sy thoa thuan giita hai nuée, thé hién nguyén vong
chinh ding cilia c4c dan toc trong viing Bién Pong. '

Toi hy vong trong hoi nghi nay cidc nha khoa hoc bién clia hai nuéc s&
ddnh gid k¥ cang va toan dién cédc thanh tiru di dat duge va thao luan moét cdch
c6i m& dé€ tim ra nhilng bién phép, phuong phép ddy manh su hop tac ti€p theo.

Cho phép t6i tuyén bo khai mac hoi nghi khoa hoc “Hgp téc Viét Nam-
Philippines diéu tra nghién citu Bién Déng, 1996”. Chiic hai nghi thanh cong va
chic cac dai biéu 16i chiic t6t dep nhat.

Xin cam on.

11
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HOP TAC VIET NAM-PHILIPPINES DIEU TRA
NGHIEN CUU BIEN BONG - MOT HINH MAU VE TANG CUONG
TINH HOU NGHI VA SU HIEU BIET LAN NHAU*

Bai phat biéu tai hoi nghi cha ba Rosalinda V. Tirona
Dai sit Cong hoa Philippines

Thua céc quy vi dai biéu.

Thdng 12 nim 1995 tai Manila, Téng théng nuéc Cong hoa Philippines
Phidel V. Ramos va Chu tich nuéc Cong hoa Xi hoi chu nghia Viét Nam Leé
Ditc Anh di nhdt tri cho phép t6 chitc khao sat nghién citu khoa hoc phdi hop
gita cdc nha khoa hoc hai duong Viét Nam va Philippines tai Bién Dong.

Chuyén khao sdt thit nhit vao cudi thing 4 ddu thiang 5 nim 1996 do
Philippines dang cai 1a su thir nghiém d4u tién thira nhan vai trd nghién ciu
khoa hoc héi duong trong viéc duy tri 8n dinh va phat trién bén viing céc
ngudn tai nguyén bién va xay dung niém tin giita cdc dan téc - co sd cho viéc
hop tic, phéit trién va hoa binh & khu vuc Bién Déng. Ching t6i nghi ring
nhitng bido cdo khoa hoc cia chuyé€n khao sat thit nhéit va k&€ hoach chuyén
khéo sét thi hai do Viét Nam ding cai s€ dugc hoan thién va théng qua tai
hé1 nghi nay.

Philippines dit rdt nhiéu hy vong vao viéc ph6i hgp nghién citu khoa
hoc bién va hai duong khong chi vi né 12 cong cu dé diy manh su hgp tic
nghién ctru hai duong tay d6i ma né con 1a mét hinh méu vé viéc ting cudng
tinh hitu nghi va sy hiéu biét 14n nhau, cho dit hién nay vin con cé thé tén tai
nhitng khic biét giita cdc dan tdc va gifta cac nudc. Trong khi viéc tim ki€m
nhitng gidi phap d€ giai quyét cdc khiéu kién vé lanh thé chua thé dit diém
ngay dugc, nhitng chuyén khao st phdi hgp v€ nghién cifu khoa hoc bién va
hai dwong thanh cong nhu vira qua di chitng minh 13 nhitng xung dét tam
thdi khong thé ngan cdn sy hgp tdc mang tinh tdt yé€u giita cdc nuéc trong
khu vitc. Mifc d6 cao vé€ sy phu thudc 14n nhau giita cdc dan toéc va gilta cac
nudc di day ching ta 1a: hop tac, khong d6i ddu - d6 1a chia khoé cho vin dé
cling ton tai va phét trién trén co s& ho binh.

* Tén bai do nhém bién tdp ddr
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Toi xin chic tdt ca c4c dai bi€u Viét Nam va Philippines c6 mot cudc
gap g& vui vé va diy ¥ nghia. Nhitng két qua tich cuc cing véi moi trudng
ciia héi nghi ndy, dé 1a thanh ph& Ha No6i duyén dang va xinh dep chic chin
s& tao nén mot bdu khong khi ddy cam himmg, gidu tudng tuong va nhiu hira
hen. ‘

Nhan dip nay t6i xin chiic mitng nhiing nha khoa hoc bién Viét Nam va
Philippines, trudéng doan 13 GS Lé Diic Td phia Viét Nam va TS Gil S. Jacinto
phia Philippines - nhitng ngudi di thyc hién thanh cong chuyén di ddu tién, -
chuy&n di dang ghi nhé trén tinh thdn hoa binh, ph4t trién va hop tic.

Mabuhay, chiic sitc khoé cic dai biéu.

13
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DPANH GIA TONG HOP ,
KET QUA DIEU TRA NGHIEN CUU LIEN HOP BIEN DONG
VIET NAM-PHILIPPINES 1996

GS. PTS Lé Puc Té', TS Gil Jacinto®
'Dai hoc Qudc Gia Ha Noi, *Pai hoc Quéc gia Philippines

Thing 12 nam 1995 tai Manila, Téng théng nudc Cong hod Philippines
Fidel V. Ramos va Chu tich nudc Cong hoa X3 hodi Chi nghia Viét Nam Le
Ditc Anh di thoa thuan vé viéc hop tdc diéu tra nghién cttu Bién Déng gifta cdc
nha khoa hoc bién Viét Nam va Philippines. Theo tinh than vi noi dung cta
Ban ghi nhé gitra Chinh pha Viét Nam va Chinh phu Philippines ky ngay 5
thiang 4 nam 1996 tai Ha Noi, ngay 21 thiang 4 nam 1996 doan can b khoa hoc
bién Viét Nam di dén Manila d€ cliing cdc nha khoa hoc bién Philippines thuc
hién chuyén khao sét lién hop Bién Dong ddu tién (VN-RP JOMSRE-SCS ’96).

Truéc khi 1én dudng thuc hién nhiém vu, sing ngay 23 thang 4, hai doan
c4n bd khoa hoc bién Viét Nam va Philippines da dugc Tong thong Fidel V.
Ramos ti€p tai Dinh. Ciing du buéi ti€p con ¢6 Trg 1y Ngoai truéng Philippines,
ong R. Severino, Pai st Viét Nam tai Manila, 6ng Vi Quang Diém va mot s6
quan chic khac. Cudc gip gd dién ra trong bau khong khi trang trong nhung rét
than mat va gdn gii. Sau khi nghe TS. Jacinto, khoa hoc truong phia Philippines
bio c4o van tat vé viéc chudn bi cho chuyén khao sat lich st ndy, Téng théng F.
Ramos nhin manh tdm quan trong cuia VN-RP JOMSRE-SCS trong viéc ting
cuong hgp tac nghién citu khoa hoc va quan hé hitu nghi giita hai dan toc, dong
thoi tién 61 gidi quyét cac khac biét & khu vue Bién Dong bing bién phap hoa
binh, cdc nha khoa hoc bién hai nuéc phii hoan thanh t6t nhiém vu duge giao.

Ngay 24 thiang 4, vao héi 19 gio (gio Philippines), tau RPS Explores roi
cang Manila thuc hién hanh trinh khao sat. Truée khi tiu roi cang, nhiéu phéng
vién céc bdo, dai phat thanh, truyén hinh quéc t€ va cia Philippines da dén tién
dira doan khao sat. Hai trlIong doan di gap gd cic phéng vién gidi thidu vé muc
dich va n0i dung khoa hoc ctia chuyén khao sit nay.

Thoi gian va hanh trinh thuc t€ clia chuyén khao st dién ra ding nhu k&
hoach da dinh. Ngay 3 thang 5 nam 1996, tdu nghién ctitu RPS Explorer va cic
nha khoa hoc bién hai nuSc di hoan thanh chuyén khdo sit r§ vé TP Hé Chi
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Minh an toan, dugc B6 KHCN & MT, B6 Ngoai giao, Ban chi dao Bién Pong-
Hai Pio, B6 Quéc Phong, cdc bo, nginh lién quan va Dai st Philippines tai
Viét Nam Rosalinda V. Tirona dén ti€p rit chu ddo. Ngay 5 thdng 4 nam 1996,
Bo KHCN & MT di t6 chifc hoi thao danh gia so bo két qué chuyén khao sat.

Duséi day la nhitng danh gi4 tong hgp két qua diéu tra nghién ctu cia VN-
RP JOMSRE-SCS ’96.

Hai muoi tram khao sat hai dwong hoc, trong dé ¢6 4 tram khao sit san ho
trén cac bii can lién tuc 24 gi¢ (hinh 1), dd duge thue hién theo cic ndi dung
sau day:

1. Khi tiong va vdt Iy hai d:(o’ng Quan tric cac yéu.t6 khi tugng bién lién
tuc theo cac 6p synop Oh, 3h, 6h, Sh, 12h, 15h, 18h va 2Th theo gid GMT. Thuc
hién do dong chay tai cdc tram s6 4, 13 va 14 lién tuc trong 12 gid; bude do 15
phiit. Quan tric nhiét d6 va dé mudi nuée bién duge thuc hién & tit ca cdc tram.

2. Hod hoc hai duong: Pa thuc hién 17 tram thuy hod trong d6 ¢6 1 tram
lién tuc 24 giy v6i 6 6p quan tric. Noi dung quan tric gém: nhiét 46, d6 mudi
nudc bién & tat ca cdc ting chuan, do pH, DO va thu 170 miu nuéce dé phan tich
céc yéu t6 dinh dudng, 170 méu nudc d€ phan tich 8 y&u t6 kim loai ning.

< 3. Sinh hoc hdi duong: DA thuc hién 14 tram diéu tra sinh hoc bao gém céc
quan tric déng bo nhiét d6, 36 mudi, Chlorophyll va bitc xa quang hop & cdc
tang tr 0 dén 200m (¢ 1m cé moét s& do). Thu 100 miu Phytoplankton va 100
mau Zooplankton & cic tang.

4. Dia chdt hdi duong: DA thuc hign 4 1an 14y miu & d¢ sau nho hon 218m
va 7 ldn ldy mau trén cdc bai can néng\hon 30m. Téng s6 méu trdm tich thu
duoc 1a 11. DA thi nghiém ldy mau trdm tich & cdc ving bién siu trén 500m
nhung khéng thanh céng.

5. Nghién citu hé sinh thdi san hé trén cdc bdi can: Diéu tra nghién cttu hé
sinh thai san ho chi dugc thuc hién tai 4 tram dimg 24 gio gin cic bii can.
Phuong phép diéu tra la 1dn c6 thiét bi xuéng do sdu 20-30m. N6i dung gém:

- Thyc hién cdc mat cat monitoring tai 4 bdi can Scarborough, Trident,
Menzies va Nares.

- Dédnh gid do che phi va thong ké thanh phén loai béng quay video, chup
anh dic ta va cac mo ta bang mat.

- M6 ta va théng ké céc loai ca san ho, md ta théng ké va phin loai céc
lodi rong bién, co bién.

Thu miu san hé, sinh vat trong hé sinh thai san ho chi thuc hién déi v6i
nhitng loai mdi xuit hién. D3 thu duoc 80 nmidu san ho ciing, san hé mém va mot
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s6 rong bién, quay dugc 60 phit video va chup duge 9 cudn phim méau mo ta
_ céc heé sinh thai san hé, c6 bién va céc sinh vat kém theo.
Theo k& hoach, thdi gian nghién ctu khoa hoc sau khao sat 1a 8 thang va
hai bén ciing nhau t8 chitc hoi nghi khoa hoc trao déi théng tin va ban k€ hoach
hop tac diéu tra nghién citu Bién Doéng trong nhitng nam ti€p theo.
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Tuyén khao sit kéo dai trén 1000 hai 1y tir Manila dén Viing Tdu. Khu vuc
tap trung cic tram khao sit ndm trong pham vi 11-15°N va 114-120°E, dién tich
khoang 86000 hai 1y vuéng. Pia hinh viing nghién cttu da dang va phue tap véi
4 kiéu hinh thai dia hinh dic trung 1a:

- Ki€u hinh thai dia hinh dao, dao ngdm ngﬁp dudi nudc ¢ do sau tir O dén
50m va cac bai can trai rong ngﬁm dudi nude & do sau tir O dén 40m c6 tinh
phan bac 15 nét. Chung két hop véi nhau tao thanh cdc cum ran san hé dang
Atoll khép kin hoidc nira kin kéo dai theo phu‘o’ng dong béac-tdy nam. Bii can
Scarborough thu6c phdn dong bac va cdc bii can Trident, Menzies, Nares thudc
phdn phia nam viing nghién ctru. Kiéu dia hinh nay duge ciu tao tir d4 san ho,
san ho chét va san ho séng véi do che phi khéc nhau. ‘

- Kiéu hinh thdi dia hinh mii ngdm cao tir 70 dén 500m va ngap duéi mat
nuée hon 60m, phan b6 chil y&u & phin tay nam va tay bac, chi€m khoang 13-
[5% dién tich diy viing nghién ctu.

- Kiéu hinh th4i dia hinh suon déc thoai & chan cidc dao ngdm va bii can,
trai rong tir khu vue ¢6 dé sau khoang 1000m dén khu vire d6 sau 3000-4000m.
Ki€u dia hinh nay phan bé 1ién ké vé6i kiéu hinh théi dia hinh ddo, ddo ngdm va
bdi can nhung dia hinh don gian, it chia cét va dd déc thoai hon.

- Ki€u hinh thai dia hinh co s& c6 dién tich phan b6 rong, chi€m khoing
47-53% téng dién tich ddy khu vire nghién ciu, bé mit twong d6i bing phing
tmg voi d6 sdu 3000-4000m, mot vai noi cé cic triing nho, ndng va cic lach hep
xen k& cac dao va bii can rigim.

Céc kiéu dia hinh néi trén dugc thanh tao do 2 qua trinh néi sinh ¥4 ngoai
sinh. Ngudn géc ndi sinh tao nén céc thanh tao dd phun trao ndi Itra trén bé mat
~ dia hinh co s6 clia ddy bién va sy phén di dia hinh thee chiéu mgang. Nguén géc
ngoai sinh tao nén,cédc thanh tao tich tu san h6 dang d4o, ddo ngdm va bii can.
Qua trinh thanh tao va bién déi ddy Bién Doéng bit ddu x4y ra vao ddu Kainozoi
va di trai qua nhiéu thdi ky bién déng phic tap cta bién. .

Trdm tich dé tit phin b6 & khu vyc nghién cu va phu cin bao gém 5 thanh
tao: bln sét l4n san tudi am N,-Q;; cét san 14n bin sét tuéng aluvi cé, séng-bién
hén hgp tudi a, am Qy; cét 14n bun sét tudng aluvi va séng-bién hén hop tudi a,
am Q ; bun sét 14n cét san tudi m, ma Q% bun sét 1dn san bién, viing vinh
tudi m Q.

Tinh phiic tap, da dang clia dia hinh va 16p phu trim tinh day bién n6i trén
da chi phéi cdc qud trinh khi tugng thuy van va cdc hé sinh thai Bién Déng.

Ly o2 .




Pic diém dia mao va dia chét cia cic bai can Scarborough, Trident,
Menzies va Nares duge dac biét quan tam do mic d¢ dnh hudng dén hé sinh
thai san ho. -

Bdi can Nares bank:

Diém khao sit c6 toa do 11°46” vi 116°18’. B& mit trén cing cia d6i
ngdm nay nim & d¢ sau 17-20m so vdi muc nudc bién. B& mit g6 ghé do phan
b6 xen k& giita cdc khdi nhé va céc ranh triéu, thodi din xuéng do sau 38-40m.
(J day bét ddu hinh thanh sudn déc cam sau xuéng d6 sau 60m nhu 12 bac thém
chan ran rong vai chuc dén vai trim mét, thoai ti€p dan dén do sau 100-120m la
sudn doc thit hai cdm sau xuéng d6 sau 218m va hinh thanh bac thém phia
ngoai ran. Trén bé mit d6i ngdm dugc cu tao b&i cidc khoi da voi cd d6 10ng
16n, d6 ngam nudc cao, 1dp trén 1a cdc loai san ho sdng bam, trong d6 san ho
Pachyseris, Porites, Fungia chi€m wu thé.

Bdi can Trident Shoal:

Bii can Trident Shoal nim & phfa dong cum déo Song Tir. Diém khao sat
I4 mét trong ba dinh. clia bii ngdm nay & d6 sau 17-20m, toa do 11927N,
114°40E. Mit dia hinh gé ghé gidng nhu bii ngdm Nares, phan b6 xen k& cdc
kh6i d4 nho 1a cac rinh sau udn luon véi do chénh cao 3-4m, c6 chd sau 18-
20m, tham chi 22-25m. Vit lieu dudi cic ranh triéu 1a cdt sinh vat thd, 14n
nhiéu cudi d4 véi, cdc manh san ho chét v&. San hd song phat trién tot trén céc
khé&i nho, cdc loai rong bién ciing phong phi, duéi cdc ranh triéu gap co bién 14
dai séng bam trong cat thanh timg cum nho. Trén bé mat déi ngdm & do sau 17-
20m c6 dija hinh thoai din dén d6 sau 36-38m.

 Bdi can Scarborough Shoal:

Béi can nay nim ngodi khoi phia tay Manila thuéc ving dong béc béi can
Reef Bank. Vi trf khio sét tai bai can nay 12 15°07N, 117°50’E. Tai day da thuc
hién khao sét theo mat cit or trong long bai can ra ngoai sudn phia dong. Bai
can c6 dang Atoll kin, hinh dang méo mé khong déu, cé thé phan biét thanh 2
phén ro rang 13 phin trong long va phén ngoai Atoll, phan cdch giita hai phan 1a
vién bao quanh cé bé mat x4p xi mat nudc bién lic triéu thép nhét. Theo mat
cht c¢6 thé phan biét cic déi canh quan nhu sau:

al Phén trong Atoll (d6 sau 3-3,5m, c6 noi Sm) c6 bé mit dia hinh bing
phang. |

b/ Sudn phia trong Atoll bing phéng va thodi déu, c¢6 san ho phu 100%.

¢/ Déi vién Atoll bé mit cé dia hinh phing, xen k& cdc ranh cat ngang (ao
thanh cdc vich déc ditng cao 1-2m, trén bé mit cla vién san hd phit 80-90%.
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d/ Déi séng vb c6 nhiéu khéi d4 véi, san hé it phat trién:
e/ DGi suon dbc ngoai Atoll 1 vach dd voi véi géc nghiéng 35-40° xubng
t61 d6 sau 10m. Trén vach la san hé séng bam, mat do thua thét.

g/ Nén nghiéng thoai rong hang tram mét, bé mat 1a c4c khéi d4 voi xen
14n cdc ranh cdt. Tai day san hé moc thura thét trén cdc khéi da.

h/ Vich déc ding da voi san ho cao 7-8m cim sau xu6ng d6 sau 20-22m,
trén vach 1 san ho phat trién.

Bdi dd An Lao (Menzies reef)

Diém khao sat ¢6 toa do 11°09°N va 114°47’E cé c4u tric canh quan Atoll
khép kin véi vién riém 16 hoan toan trén muyc tri€u thdp. Pia hinh & diy c6 3
thanh phan c4u tric: trong vung, d6i vién riém va sudn ngoai Atoll.

T cédc két qua khdo s4t dd dugc mo ta & trén cho thdy tai cdc diém nghién
ciru ¢6 nhiéu nét dic trung chung cho qua trinh hinh thanh va phat trién cac
dang dia hinh. Chiing ¢6 tinh phén béc kha 6 theo cadc mic d6 sau 10-12m, 18-
22m, 30-35m, 60-65m, 80-100m, 120-140m, 180-200m, c4i d6 c6 thé 1a d4u 4n
chia myc nuée bién cb. Tram tich & day thudc tudi dé ti Plioxen-Pleistoxen (N,-
Q,), Pleistoxen sém gifta (Q,,), Pleistoxen giifa mudn (Qy ) va Pleistoxen
mudn (Qy).

{I. PAC PIEM CHE PO KHI TUGNG THUY VAN

Thai tiét trén Bién Pong trong thing 4 nim 1996 dic trung cho mia
chuyén ti€p dong-he, chiu anh hudng nhiéu cia khoi khong khi lanh mda dong.
Tén suét gié dong bic chi€ém 34-41%, t6c do y€u. Nhiét d6 nuéec mit bién luén
cao hon nhiét d6 khéng khi tir 0,5-1,0°C. Ap sust khi quyén kh4 6én dinh va cé
xu th€ gidm dén tit tay sang déng biéu hién anh hudng clia khéi khong khi luc
dia ban dao Pong Dwong. Ché do thai tiét it bién dong din dén céu tric nhiét
mudi 16p nudc trén kha én dinh.

Lép nude trén ¢6 cdu tric 3 16p rd rét. Ldp nudc mit.ddng nhdt chiu tic
dong trire ti€p chia cic qud trinh khi quyén, day khoéng 10-20m, nhiét d6 va do
mu6i it thay d6i (28-29°C va 33,6-34%o0). Lép nudc thit hai 13 tdng dot bién
nhiét d6 mia c6 gradien trung binh 0,05°C/m, cuc dai 0,1-0,2°C/m nidm & do
sau 30-50m dén 60-100m tuy thudc vio dia hinh ddy. Lép mudc thit ba 12
thermocline vinh ciu bit ddu tr d6 sdu 200-300m, cé d6 mudi 16n nhat
(>34%0). Dudi 16p nay nhiét d6 hdu nhu khong thay déi. Cau triic nhiét-mu6i
khéi nuée c¢6 quan hé véi cdc qud trinh dong luc, trude hét 1a he thdng hoan hru.

Do cdn han ché s6 liéu thuc do nén dong chay khu virc nghién ciu duge
chdn do4n theo trudng nhi¢t-mudi va tinh todn theo cdc mat cit bang phuong
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phép dong Iuc. Céc Profil d¢ mudi tai cic tram khao sit VN-RP J OMSRE-SCS
’96 d4 chi ra lop nudc cuc dai 6 mudi & ting trén vung nghlén ctu ¢ lién quan
dén su tén tai ctia dong chay huéng tit eo bién Luzon vao Bién Dong, tuong tu
nhu gia thiét clia Chao et al., 1995 cho rang trong thoi ky gié mba dong bac
dong chay Kuroshio ti€p tuc chay vao vung bién khoi Viét Nam. VN-RP
JOMSRE-SCS ’96 thuc hién vao mua chuyén ti€p dong -h¢ nén kha nang ton tai
dong chay huéng nam la 16n. Giita Bién Pong c6 khi nang phat trién thanh
phin dong chay hu‘ong dong vé phia Philippines thé hién qua su giam dédng ké
theo huéng niy cla gradien ngang d6 musi cuc dai trong ting nudc trén 200m.

Cic két qua tinh dong dia chuyén clia céc tac g1a truGc day chua phan 4nh
duogc chi tiét c4u tric hoan luu trong 16p hoat dong & khu vuc nghlén ciu. Lan
nay céc s liéu nhiét mudi cia VN-RP JOMSRE-SCS "96 da bo sung s6 liéu
ban ddu cho céc bai todn dong luc tinh dong chay. Dong dia chuyén duge tinh
theo 3 mit cit: Mat cit I, huéng gdn véi dong-tdy gém 3 tram 1, 2, 3; Mat cat
11, huéng dong bic-tay nam gém 9-tram 3, 5, 6,7, 8,9, 11, 12, 14; Mat cat II,
huéng gin vé1 dong-tay gom 9 tram 11, 12, 14, 15, 16, 17, 18, 19, 20. Hudng
dong chdy trén céc mat cét clia 16p nudc mat & khu vie trung tam Bién Dong
thé hién hoan lwu xody thuan, quy mb cd 200-300km, t6c do yéu (<8cm/s).
Nhitng dén li¢u v& hoan hru Bién Dong néu trén chua c6 stc thuyét phuc, cdn
duoc tiép tuc nghién cttu thém.

L. PAC DIEM PHAN BO CAC YEU TO THUY HOA

Cac chét dinh du'omg 12 nhu cdu thi€t yéu cla qué trinh sinh truéng cla
sinh vat bién: Nito va photpho 12 nhiing chét tao nén mé mém, Silic tham gla
tao mo citng. Cic qué trinh chi phéi su phin b6 theo chiéu thang dimg cla c4c
chét dinh dudng trong bién truéc hét 1a quang hop va ho hédp, con d61 hru va

binh hru 1a céc qua trinh phan b6 lai chiing nén c6 thé thong qua dic diém phan
56§ céc chit dinh dudng d€ nhin dodn xu thé€ van chuyén khéi nuéc.

Cic profil dinh dudng tai c4c tram khao sat thé hién 16 su suy gidm & ting
mit do qud trinh quang hop va tang din & cic ting sau do qua trinh tai sinh,
nhd d6 ham lugng 6xy ho tan c6 gié tri 16n & 16p mat va gidm din & cic tdng
du6i. Trong 16p 0-50m, ham lugng 6xy hoa tan khé cao, dat mifc bio hoa 95-
105% véi tri s6 tuyét d6i khoang 5,89-6,58 mg/l (tram 3-10) va khoang 5,88-
6,83 mg/l (tram 12-20). Trong 16p nudc nay thuong xudt hién cuc dai ham
luong 6 xy hoa tan tai tdng 25-50m.

Ham luong Silic v6 co tai viing bién nghién cttu bién déi rat phic tap. Ham
lugng trung binh SiO, § ting 0-50m tai cdc tram s6 8, 9, 16, 18, 20 Ia thdp nhat
(< 50pgSi/D). O céc tdng sau hon 200m, ham lugng SiO, tai céc tram 3-11 dat
~ khodng 869-1628 11gSi/l va tai cdc tram 12-20 dat khoang 1306-2016 pgSi/l.
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Ham luong trung binh mudi Phétphat trong 16p mat 0-50m bién déi trong
khoang 2,69-527ugP/t tai c4c tram 3 dén 11 va khoing 3,20-8,06 pgP/1 tai cic
tram 12 dén 20. Trong 18p méng 10m sit mat bién, ham lugng PO, thudng
khong vitgt qud SpgP/! va tai cde 16p nuée dubi 50m sau né ting nhanh va dat
gid rri trung binh 49,90-57,72 nugP/1. :

Ham lugng trung binh mudi Nitrat trong 18p nuéc miat 0-50m dat khoang
2,69-7,44ugN/l tai cdc tram 3 dén 11 va khodng 3,22-18,43ugN/1 tai cdc tram
12 dén 20. Tai c4c tdng nudc sdu 50-100m, ham lugng NO, & mit cét ti tram 3
dén 11 cao hon & mat cat & tram 12 dén 20 va ti€p dén tAng 100-200m xu thé
c6 chiéu ngugc lai. Ham lugng NO, tang din theo dd sau dén ting nudc 300-
© 400m, sau d6 tai mot s& tram (nbu tram 7, 12, 16, 19) 1ai ¢6 xu th€ gidm.

Trong tdng nuéc 0-50m, ham lwgng mudi Nitrit dat khodng 1,82-4,48
ngN/1 tai céc tram 3 d&n 11 va khodng 1,76-4,90 pgN/1 tai céc tram 12 dén 20.
Ham heong NO, c6 xu th€ ting din theo d6 sau va thudng dat gid tri 16n nhat tai
céc tdng nude 50-100m hodc 100-200m nhu & céc tram s6 6, 9, 11, 12, 16.

So véi cdc hgp chdt dinh dudng khéc, hAm htong mu6i Amoni it bién déi
theo d6 sau. Tuy vay, xu th€ ting din ham lugng theo do sau vin thé hién, song
miuic chénh léch khong d4ng ké. Trong tdng mat 0-50m ham luong NH, khoang
15,03-16,651gN/1 va trong ting 150-200m khoang 19,07-21,01ugN/1L

pH nudc bién viing nghién citu kha 6n dinh va dic tnmg cho tinh kiém yé&u
va tinh dém kh4 6t clia moi trudng nude bién khoi. Trong 16p nuée 0-50m, pH
bién dbi trong khoang 8,091-8,276. Theo dd siu, pH giam chidm din va khong
¢6 cuc tri. Tai céc tdng sau hon 200m, pH giam xubng con khoang 7,909-7,804.

- Do ¢6 lién quan chat ché véi tinh 6n dinh tuong d6i cla hé can bing
cacbonat trong nudc bién khoi nén d6 kiém & day it bién d6i. Trong lo‘p nudce 0-
SOm d6 kiém c6 gi tri 2,834-2,874 meg/l tai mat cit tit tram 3-10 va 2,701-
2,787 meg/l tai mat cit tir tram 12-20. Theo d6 siu, d6 kiém ting chim va
- khong xudt hién cyc tri.

Cic yéu t6 kim loai dugc VN-RP JOMSRE-SCS ’96 quan tim nghlén cifu
bao gém As, Pb, Cd, Fe, Mn, Cu, Zn, Ni. Di st dung cdc phuong phép phin
tich hién dai va chufn, gém: phwong phép quang phé hap thi) nguyén tit hod
khong ngon lira ding d€ x4c dinh Pb, Cd, Fe, Mn, Cu, Zn va Ni; phuong phép
quang phé hﬁp thu nguyén tir sir dung k¥ thuat hydrid dung dé xic dinh As. Céc
thiét bi dugc sit dung bao gém: hé thiét bi quang phd hdp thu nguyén tir AAS-
3300 Perkin-Elmer va h¢ thiét bi Hydrid MHS-10 cha M.

Kim loai nang trong nuéc vén 1a nhitng nguyén t6 vi lwgng, nhi€u nguyén
t6 chi ton tai & dang "vét" nén viec xdc dinh quy luat phan b6 cua chiing & wing
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bién sau Bién Dong 1a khé. Thong thudng kim }02_1'1 nang trong_b{én tﬁn té_irl
nhiéu & cac 16p nudc su va gin day, 1ign quan den chit day, cao trim AR
hach, phan rd x4c dong vat, hoat dong kién tao ngdm... song do cdu trilc cic
khdi nuée viing bién sau Bién Déng kha bén vitng nén sy trao déi giita cic ting
khé x4y ra. Khoang bi¢h déi va tweng quan ham lugng céc kim loai ning &
viing bién nghién citu dugc tap hop & bang dudi day:

Gié tri cure tri va trung binh ham lugng céc lim loai (ug/l)
trong nudc viing bién nghién ciu

Khu vie Truong Sa

Kim Biac Truong Sa Tay Trudng Sa ‘ Tiéu
tram 2,3,5,6,7,8,9,11 | tram 15,16,17,18,19,20 | tram 12,13(b,c,de,f),14 chudn
loai | Min | Max | TB Min | Max | TB | Min | Max TB VN
As | 1,340 2050 162} 135] 2,10 1,70 1,22 1,79 1,54 10
Pb 2941 6,72 531) 2,77 550 405| 3611 6,10 4,73 50
- Cd 0,10 037! 0,20] 0,06 042 0,16] 0,041 0,28 0,14 5
Fe 115,901 354512539 21,01 3969 31,70] 23,74 40,41 | 32,40 100
Mn 41511087 7,10 328713821 7,13 ] 4,40 13,42 6,80 100
Cu 295111,50( 5,72 24711349 691 | 2,72 3,15 6,49 10
- Zn 6,16 | 18,01 ] 9,66 6,0411520]10,03] 6,38 1324 9,04 10
Ni 292110011 446] 428 | 7,56| 560 3,28 6,84 4,95 2

Qua bang nay thdy ring, trong s6 8 kim loai ning dugc nghién citu thi cé
tGi 6 kim loai t6n tai & khu vure phia tay Truong Sa v§i ham lugng cao hon phia
bic va phia déng Trudng Sa (trlir Pb va Cd ¢6é xu hudng nguge lai). Diéu nay c6
thé 1ién quan t&i cac viing nudc gin bd nam Viét Nam. Xét riéng trén mdt cit
tay - Trudong Sa (tlr tram 15 dén 20) thdy ring céc tram 19, 20 (gin phia Viét
Nam) c¢6 ham lugng As, Cd, Mn, Cu, Zn, Ni cao hon ving bién quin dao
Trudng Sa, con cdc kim lodt-Fe, Pb ¢4 xu thé nguoc lai.

Hau hét cdc nguyén t6 kim loai & viing bién nghién citu ¢6 ham Iugng thdp
sO véi tiéu chudn nuée bién ven bo cla Viét Nam - ¢ day chon tieu chudn cho
nuoi tréng thuy san d€ so sdnh (thuc t€ tiéu chudn chit Iugng nuéc viing bién
khoi chi ¢6 ¥ nghia d6i véi thuy sinh vat). Tuy vay, so véi nudc bién Béc Hai,
bia Trung Hai va nuéc dai duong thi Bién Déng trép tuyén khdo sit VN-RP
JOMSRE-SCS *96 ¢6 ham lrong Cd, Zn, Cu vi Pb cao hon. Oviing bién nghién
cttu, cdc nguyén t6 As va Cd c6 ham lugng khéng dang ké c6 thé duge xem 1i
"vét". Cic nguyén t& Pb, Fe va Mn t6ntai v6i hdm luong cao hon, song cling
khoéng c6 trudng hop nio vuot gidf han tiéu chuin. Riéng 3 kim loai Cu, Zn, Ni
thi trong téng s6 163 s6 liéu phan tich cho méi nguyén t6, cdc gi tri ham luong
vuot trén gidi han tiéu chudn I3: d6i véi Cu - 9 s6 liéu chi€m 5,52%; d6i véi Zn
- 5% 56 liéu chiém 35,58% vA d6i v6i Ni - 163 s6 liéu chiém 100%. Nhu vay,
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v6i ngudn s8 lieu thu duge thdy ring nudc bién ving bién sau Bién Péng cé
ham hrong Ni khd cao. Tuy nhién dé két luan viing bién nghién citu bi 6 nhiém
bdi Ni 1a chua du, bdi vi & day chi ¢6 mot can cif duy nhit 13 két qua phan tich
miu cia VN-RP JOMSRE-SCS *96 ma khong c6 mét ngudn tai liéu nao khic
dé kiém chiing. Thuc t€ cho dén nay ciing chua c6 mot cong b6 nao vé kim loai
ning trong nudc vung bién sau Bién Dong. RS rang vén dé nay can phai dugc
ti€p tuc tim hiéu va nghién citu.

IV. SINH VAT NOI VA NANG SUAT SINH HOC SO CAP

Sinh khai thyc vat ndi duge dénh gid thong qua lugng Chlorophyll. O Bién
bong, lugng Chlorophyll-a do duge tai cic tram cia VN-RP JOMSRE-SCS ’96
déu khéng cao. Cuc dai Chlorophyll-a & tat ca cdc tram siu déu nim trong 16p
nuée gdn bé mit va phia trén tdng dot bién mudi dinh dudng (nutricline), d6 sau
trung binh cla cuc dai khoang 78m véi gid tri dat duge tir 0,15-0,40ug/1. Tai bai
can Trident va ran san hé Menzies, ham lugng cuc dai lai xuét hién & 16b gan
day va dao dong trong khoang 0,06-0,21pg/l. Nhitng tram gin hodc nam & cic
thém dao phia tay Philippines va gin hodc ndm & thém luc dia Viét Nam déu c6
lugng Chlorophyll-a cao hon. Trong khi dé, & ving bién phia déng Théi Binh .
Duong c6 lugng Chlorophyll-a trong 16p-hude 0-10m 1a khoang duéi 0,02ug/l,
trong 16p 10-35m 1a 0,18ug/l, va cuc dai 0,48ug/l nim trong 16p 35-55m (phia
trén thermocline).

Sinh khdi dong vat n6i chul yé&u tap trung trong 16p nuéc 0-100m véi gid tri
trung binh 11,9 mg-kh6/m® d6i véi cdc méu thu bing luéi 202um va 15,5mg-
khé/m® d6i v6i miu thu bang uéi 64pum. Nhu vay viée sir dung luéi 202um dé
thu méu déng vat rdt c6 thé da khong gilt duge khoang 90% lugng céc du tring.
Mot dic diém ddng luu y 13 tinh d6ng nhit cao vé thanh phan loai dong vat néi
& tat ca cac tram khdo sdt véi s6 luogng c4 thé trudng thanh chiém 94% téng s6,
trong d6 c6 khoang 54% Calanoid copepods va 22% Cyclopoid. Din liéu trén
cho thdy khu hé dong vat ndi Bién Dong c6 thé cé cing mét ngubn phat tan.
Nhan dinh nay cé thé duge sang to thém khi nghién citu thanh phin quin x4 cd
san ho clia nhém ddo Kalayaan, mot bo phan thudc quan dao Trudng Sa. Tai
day, ciu trdc thanh phin quin x3 ci cé su tuong déng kha t6t v6i cdc quan xi
cd vliing 1an can, ching td khi ning chia cic quin tu c4 san hé viing bién nhém
dao Kalayaan nhu la nguén phét tin 4u tring truyén giéng t&i cic ving ran san -
ho khic.

Viéc dinh lugng hod ning sudt sinh hoc bang cdc mo hinh todn cho phép
danh gid khdi qudt hon tiém nang sinh hoc khu vyc nghién cu. Nang sudt sinh
hoc so cdp cla thuc vat néi tai cdc tdng chudn cha 16 tram cia VN-RP
JOMSRE-SCS 96 di dugc tinh theo céc dit liéu vat 1§-moi truong tuong thich



gdm nhiét d6 nudc, cudng do bic xa, ham lugng phét phdt, amoni, nitrit, nitrat
va silic vé co. K&t qua tinh todn cho thay san phim so cép cla thyc vat néi chix
yéu duoc tao ra trong 16p nudc 0-100 mét v6i gid tri trung binh 1,3
mgC/m®/ngay, cuc dai 3-4 mgC/m’/ngay & I8p nuée 20-75m. Tai céc tram gin
cic bdi can, ning suat so cdp dat cuc dai 1-2 mgC/m’/ngay & tdng gn ddy. Gid
tri tich phin clta nang suit so cip trong 1ép quang hop vao c& 85-230
mgC/m*/ngay déi véi céc tram sau va 10-65 mgC/m?*/ngdy & cdc tram gin cdc
bdi can. Trong 16p quang hgp, cudng d hé hap chiém khoang 25-50% luong
san phim tho, hé s6 P/B ngiy bién d6i trong gigi han 0,8-1,7, trung binh 1,3,
hiéu sudt tv dudng ludn 16n hon 1, hiéu suat chuyén hoa ning lugng tu nhien
bién déi trong khoang 0,014-0,150%, thdp hon so véi ving thém luc dia Viét
Nam (0,1-0,2%).

V. HE SINH THAI SAN HO

Nghién citu hé sinh thai san hd duoc thuc hién tai 4 bai can (hinh 1) 14
Scarborough Shoal (15°07'11”N-117°50'48"E), Nares Bank (11°44'11"N-116°17'
55"E), Trident Shoal (11°29'43"N-114°38'45"E) va Menzies Reef (11°09'32"N-
114°47'15"E).

Hinh thdi ran san ho

Céc bii can md VN-RP JOMSRE-SCS 96 khao sit déu ¢6 kich thudc 1én
va hinh thdi da dang, trong d6 Scarborough va Menzies la 2 bai can ¢6 mot
phan néi lén mat nuéc khi triéu thdp, con Trident va Nares thudng xuyén chim
sau trong long nude bién. Tuy nhién, tit ca ching déu thudc vao nhém cdc ran
vong dién hinh (Atoll) véi cdc ran bao quanh mét lagun (Lagoon) réng.

Tai Scarborough, phin lagun c6 nén ddy cat tho va rit nghéo san ho nhung

phdn mit bang ran (reef flat) lai cé san hé phét trién manh, c6 thé dat t6i d6 phu
100% & nhiéu khu vic véi wu the tuyét d6i thude vé& san ho canh Montipora
digitata. Nén ddy clia mit bang ran bi chia cat béi cdc rinh sdu ma dudi d6
ngoai Montipora chiém wu th€ con c6 nhi€u san hé khdc nhu Porites dang canh,
Faviid dang kh6i va loai san ho tric Isis hippuris. Suon d6c ran ¢6 nén day ran,
san ho ngheo, chll yéu 1a san ho cimg dang khdi va san hé mém véi tap doan
nho. :
' Hai bai can Trident vA Nares ¢4 nén diy rin bi phan cat bdi céc ranh cét
v6i san ho c6 do pha thdp. Gidng san ho canh Acropora khéd phé bién & Nares
lai hau nhu khéng xudt hién & Trident. Hinh thdi cta ran san ho bi chi phéi boi
st Xxudt hién cua san hé simg Junceella & mot s6 ving. Diéu cin chi § 1a co
bién tuy mdi phdt hién trong pham vi nhd & Trident song ciing 12 yé&u t& gép
phén 1am tang tinh da dang sinh hoc trong khu vuc nghién ciu.
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Ran Menzies chi dugc khao sit & suon doc phia ngoai. Nén ddy ran kha
déc ditng, bi phan cit bdi cdc ranh vudng géc véi b ran va hau nhu khong ¢
'san ho6 phan b6. San ho cling, mém va san ho tric déu phan bd rai ric véi céc
tap doan kich thudc nho. :

Thdnh phan loai san hé tao ran va sy da dang sinh hoc

b3 xéc dinh duge 80 loai thudc 40 gidng san ho ciing (b Scleractinis), 9
loai san hé mém (bo Alcyonacea), 7 1oii san ho simg (bd Gorgonacea), 1 loai
san ho than réng Tubipora (b6 Stolonifera), va 1 loai san hé xanh Heliopora
(bd Coenothecallia). Ngoai 16p san ho, con ghi nhan dugc mét s§ dai dién cua
16p thuy téc Hydrrozoa goém 1 lodi thuy tdc san hé Millepora, 1 0ai thuy titc
san ho tim Disticopora va loai (cay 14 han) Lytocarpus philippinus. Xét trong
téng s& céc lodi thudc bd san ho cing néu trén, su da dang loai nhat thuge vé
giong Montipora (7 1oai), Porites (7 loai), Pavona (6 loai). S6 loai duge ghi
nhan nhiéu nhit 13 & bai can Trident (56 loai), sau dé 1a Menzies (48 loai) va
Scarborough (39 loai).

Phén tich chi s6 da dang Shanon (H”) thong qua tin s6 xudt hién cua cic
gidng san ho phin nao thé hién duge mic do da dang cta khu hé san hé ving
nghién citu. Mic dit chiéu dai mat cit chi dat 100m & bai Nares va 60m & cac
diém khéc nhung s6 gidng san ho néi chung dat (r 12 dén 21 gidng, trong d6 c6
10-19 gifng san hé cimg, va chi s6 da dang ¢é gia tri tir 0,857-1,035, trung binh
12 0,947610,068 d6i véi toan bd san ho néi chung. Cac giad tr1 tu'o‘ng tng vai
riéng san ho cing la 0,803-0,921 va 0,87310,047.

So sdnh véi cdc nghién ciu san hé & viing bién ven bd nam Viét Nam cho
thdy tinh da dang cua san hé citng & cic bdi can nghién citu cia VN-RP
JOMSRE-SCS 96 thugc vao nhém kha cao, diéu nay do su da dang vé thanh
phin gidng va tan s6 xudt hién khong qua cao cia mot s gidng thudng gap.

Cho t6i nay 69 gi6ng san ho cing (trong d6 68 gidéng san ho tao ran) da
duoc phat hién ¢ quan dao Truong Sa. Con s6 nay chiing to khu vyc nghién ciru
thudc vao viing ¢6 tinh da dang cao cia san ho tao ran. V& vi tri dia 1y, quin
ddo Trudng Sa nim k€ canh trung tAm phét tin cia san ho tao ran An Po-Thai
Binh Duong, lai c6 di€u kién rat thuan loi (nhu nhiét do, do trong, ddng chay...)
cho su phat trién mét khu hé da dang. V.S. Tudn, N.-H. Y&t (1995 - 1996) di cho
rang vung bién Trudng Sa c6 thé nim trong viing ¢ trén 70 gidng san ho tao
ran. McManus (1994) cdn cho ring quin dao nay phai duge xép vao Vung ma
dé gidu cé gidng loai san ho thudc loai cao nhat the gidi.
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Cdu triic thanh phdn do phi

S6 liéu dinh lwong trén 4 mit cét dai 60-100m & do sau 10-22m biéu hién
dac tnmg d6 phll clia céc hop phin quan trong trén nén ddy cia cdc dia diém
nghién cttu. San ho ciing cé do phi rdt thip, tit c¢d céc diém déu thuoc vao
nhém 1 trong hé théng phan loai d6 phi cia English et ai (1994). D6 phu thap
clia san ho chét (0,12-3,45%) chléng tO ring san ho & cdc diém ndy kém phit
trién va khong dat d6 phii cao trong thai gian gan day. Nén ddy cdc bii can chi
yéu la d4 carbonat hoic bi phil rong, trong dé su phé bién cla rong voi 1a diéu
cdn chii ¥. Phan tich cdu tric tap doan san ho ciing cho thay san hé dang khéi 1a
dang pht phé bién hon dang canh (ngoai trir & béi can Nares) va cac dang khéc.

Tai céc ddi sau cia cdc b can, san hd néi chung kém phat tri€n voi dac
trung chung 1a d6 pht thdp, khong phan tdng. Nguoc lai, & viing ran phing (nhu
Scarborough) lai ¢6 san ho phan bd rat phong phi, chu yé€u 1a san hé dang canh.
K&t qua nay phll hop vé6i cdc két qua nghién ctu trudc day & cdc dao néi phia
bic quan ddo Truwong Sa nhu ddo Nam Yét, Son Ca, tai d6 cling ¢6 cic ran
phéing, hinh th4i da dang, ddy bi phan cit bdi cdc rAnh triing v6i san hé canh
Montipora chi€ém wu thé va cdc lodi Acropora phét trién.

Ca san ho

Pi xdc dinh duge 167 loai cd san hé thudc 79 gidng, 30 ho va 6 bo, trong
dé riéng 3 dio thudc viing bién Trudng Sa la Menzies reef, Trident shoal va
Nares bank cé 147 loai, bii can Scarborough shoal ¢6 61 lodi. Dac biét & day cé
4 loai chua gip & cdc ran san ho vang bién Viét Nam 14 Aulostomus chinesis
(L), Pomacentrus smithi Fowler anf Bean, Ptereleotris heteroptera (Bleeker) va
Valenciennea strigata (Brousonet). Ngoai ra con ¢é 5 lodi ciing chua gip 6
ving bién Trudng Sa, d6 la: Scolopsis lineatus (Quoy and Gaimard),
Cirrhitichthys falco (Randall), Ptereleotris evides (Jordan and Hubbs),
Chaetodon melanotus (Bleeker) va Canthigaster valentini (Bleeker).

So véi danh sdch lodi di dugc tdng hop gin day (Nguyén Hitu Phung,
1996) thi VN-RP JOMSRE-SCS 96 da bé sung thém cho danh sdch ci bién
viing quin ddo Trudng Sa 73 loai v cho danh muc c4 bién Viét Nam 24 loai
(khong tinh dén ddo Scarborough shoal & tin phia doéng bic). Mot lan nita
ching t6 khu hé c4 ran san h6 viing quin ddo Trudong Sa phong phi va da dang.
( ving bién ven bd Viét Nam, thinh phdn loai chii y&u nhét vin 1 cic ho c4
Thia, c4 Bang Chai, c4 Buém, nhung sau dé phai ké dén cic ho ca M, cd M6,
cd Hong, cd Son Apogonidae va ca Duéi Gai...

Nhin chung, mat do céc loai c4 duge quan sit & nhiing dao nay khéng 1én
(trir loai c& Thia Chromis vandenbilti ¢ s6 lugng 16n) va da phan déu c6 kich
thude nho, chi mot s6 lugng rat it (182 con, chiém khoang 4,6%) c6 kich thudc
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trén 10 cm, nén ¥ nghia thuong-phdm khéng cao. Song ¥ nghia da dang sinh
hoc lai 1t 16n. Vi vay, viéc bao vé ngudn gen da dang d khu virc nay 1a cén
thi€t hon viéc khai thdc, n€u cé thi chi nén thu hep d6i véi moét s6 loai c6 so
lugng tuong ddi cao.

Rong bién

b3 x4c dinh duge 69 loai thudc 11 bd, 23 ho, 40 chi cla 4 nganh rong bién
khéc nhau, trong d6 nganh rong dé (Rhodophyta) cé s6 loai nhi€u nhdt, 47 loai,
chiém 68,12% téng s6 loai, nganh rong luc (Chlorophyta) 9 loai, 13,04%,
nganh rong nau (Phaeophyta) 7 loai, 10,14% va nganh rong lam (Cyanophyta)
6 loai, 8,70%. Trong nganh rong lam, ho c6 nhiéu loai nhat duge phdt hién 1a
Ossillatoriaceate - 5 loai, v6i nganh rong dé cé ho Chaetangiaceae - 10 loai va
ho Rhodomelaceae - 10 loai, nganh rong nau c6 ho Dictyotaceae 6 loii, nganh
rong luc ¢6 ho Codiaceae - 5 loai. Nhiéu ho chi tim duoc 1 loai nhu ho
Scopulonemataceae thudc rong lam, Bonnemaisoniaceae, Rhizophyllidaceae,
Hildenbrandtiaceae, Nemastomaceae, Plocamiaceae, Hypneaceae thudc
rong do6, Sargassaceae thudc rong nau va Cladophoraceae, Valoniaceae
thudc rong luc...

Xét vé phan bd dia 1y thdy ring s6 lugng loai rong bién ting din tir bic
xuéng nam. Vi du tai Scarborough (15°10'N) ¢é 22 loai, tai Trident (11°30'N)
c6 33 loai va tai Menzies (11°N) ¢6 t6i 37 loai. Diéu niy kh4 phu hgp véi quy
luat phan b6 s& loai rong bién ting dan tUr dio Song Tir Tay & phia bac
(11°26'N) qua dao Son Ca (10°23'N), Nam Y&t (11°11°) va xuéng Truong Sa
Lén (8°38"). So sanh véi ddo Truong Sa thi s6 loai rong cia VN-RP JOMSRE-
SCS '96 nhi€u hon va phan b6 & do sau tir 5m dén 20m, riéng hai loai Halimeda
tuna (rong luc) va Zonaria stipicata (rong nau) phan bé t6i d6 sau 60m.

Tém lai, trong 4 ran san ho di khio sit thi Scarborough nim & phia dong
rinh sau Palawan, con 3 ran Nares, Trident va Manzies thudc phia bic quin dao
Trudng Sa. Cic ran san ho nay du con chim dudi bién (Nares va Trident) hay di
trd thanh bii can (Menzies) déu 13 cdc ran san ho ¢6 kich thude 16n va thudc
vao nhém ran vong (Atoll) dién hinh. D6 phii clia nhém san ho tao ran trén cic
mit cét déu rat thip, dat tir 3,38% (1ai Scarborough) dén 11,90% (tai Nares), da
sO cédc loai ¢d 1ap doan dang khéi nho va dang phi. Nhém sinh vat phong phd
nhat trén nén ddy cédc ran 12 rong bi€n, chiém ty 1& 16n & tit ca cac ran, it
16,66% (& Trident) t6i 68,81% (& Scarborough). Cdc nhém sinh vat khéc déu
ngh2o nan ngoai trir san hé mém & -Searborough (5,5%). Ti 1€ san ho chét rat
thap, trong khi dé ti 1& ddy cét va da voi rit cao (tir 42,06-52,65%).

N6i vé€ khu hé c4 san ho, s6 Iwong c4 thé khoéng nhiéu, tap trung chi yéu d
ho cd Thia, sau d6 1a cd Hong (loai c4 Mién Caesio sp.) va cé Bang Chai 1a
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nhitng 10ai c4 nhd. Kich thudc c4 thé dudi 10cm chi€m trén 95%, ¢ nghia thuc
phém thdp. Vi vay cdn dugc bao vé va chua nén khai thac.

Tinh ch4t ciia khu hé rong bién quin dioc Trudng Sa Ia nhiét d6i dién hinh,
gioéng tinh chat khu hé rong bién cna Pai Loan, nam Viét Nam, Philippines,
Malaysia, Indonesia. Hau hét céc loai rong bién déu phan b6 & ving dudi triéu
sau 5 - 7m hoac hon, cé biét cé mot s6 loai phan bé téi do sau 60m (Halimeda,
Zonaria). Phan b6 s§ luong loai rong bién cé xu hudng ting ddn tir phia bac
xuéng phia nam. Trong téng s& loai rong bién ¢6 5 loai rong bién kinh t€.

VL KET LUAN

1. Lan ddu tién cdc nha khoa hoc bién Viét Nam va Philippines dé thu
duoc nhitng s6 liéu méi, chat lugng cao vé diéu kién moi trudng va hé sinh thdi
san ho & mot ving bién réng 16n clia Bién Déng ma trude day chua o co héi
biét t6i, trong d6 c6 thé nhan manh:

- Miic d6 khéc nhau quan trong vé diéu kién khi tugng thuy vén giita viing
bién phia tay va phia dong Bién Dong.

- Tinh da dang cao clia hé sinh thdi san hoé dugc xem la trung tdm phat tan
ngudn 1oi sinh vat Bién Déng, song da c6 ddu hiéu suy thodi, cé chd do pha rat
th#p, cdn cé bién phap bio vé dam bao su phét trién bén vimg tai nguyén Bién
béng.

- Cfu tric hoan luu 16p mit & day kha phiic tap va con c6 nhiing y kién
danh gi4 khac nhau do han ché& s6 li¢u do dong chay. Van dé nay can phai dugc
quan tam trong céc chuyé&n khao sat tiép theo vi dong chdy 1a nhan t6 lam bién
dong c4u tric nhiét-mudi va phan b6 ngudn 1oi sinh vat.

2. Nhiing két luan khoa hoc d4u tién ma cdc nha khoa hoc hai nuéc rit ra
vin duge xem nhu 12 nhitng gia thiét cdn duge khang dinh bing sy tiép tuc hop
tic diéu tra nghién citu Bién Dong. Ching toi mong mudn dugc s ung h¢ cua
hai Nha nuéc.

3. Trong chuy&n khae sit VN-RP JOMSRE-SCS thang 4-1996, cdc nha
khoa hoc bién Viét Nam va Philippines ciing nhau lam viéc trén tau nghién citu
EXPLORER - dé 1a co hoi t6t dé trao d6i thong tin khoa hoc va ting cudng
hiéu biét 14n nhau, gép phin x4y dung long tin giita cdc mréc, lam gidm bét sy
khéc biét vé nhitng doi hoéi trong khu vire.
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Tuvén tdp bdo cdo Hoi nghi khoa hoc VN-RP JOMSRE-SCS ldn thit nhdt, Ha Noi 4-1997 -

PIEU KIEN KHi TUONG THUY VAN KHU VUC KHAO SAT
VIET NAM-PHILIPPINES JOMSRE-SCS ‘96

Nguyén Manh Hiing', Nguvén Van Thanh', Lé Ditc Té%, Cesar Villanoy’
"Trung tam KHTN & CN Qudc Gia VN, *Dai hoc Quéc Gia Ha Ngi
*Vién-Khoa hoc Bién, Dai hoc Téng hop Philippines

- Hién nay cdac tai liéu do dac vé khi tugng thuy van & viing gifta vd nam
Bién Dong trong thdi ky chuyén tiép tit mda dong sang mia he con rat thiéh,
cht yéu tap trung vao cdc s6 liéu tai cdc dao va s6 liéu quan tric trong cic dot
khao sdt vang bién v ven bd phia tay Bién Dong. Do vy VN-RP JOMSRE-
SCS "96 ¢ ¥ nghia 14t quan trong trong viéc thu thap s6 liéu theo mat cit ngang
tr dong sang tay. Céc s6 li€u ndy c6 thé phuc vu cho cdc nghién cifu trén toan
b6 viing bién vi do dic diém vi tri dia 1§ ctia Bién Déng nim doc theo hai hudng
gié mua chinh quyét dinh d€n moi qué trinh khi tugng thiy van va dong luc
bién. Trong bdo cdo ndy, chiing t6i dé cap dén cdc yéu t6 khi tugng thiy van
thu thap dugc trong dot khéao sit, danh gid céc qui luat thay déi cla ching tng
v6i thdi gian ti€n hianh khdo sdt va ttng vdi céc qui luat bién ddi chung trén
viing bién nhiét déi. Cac két qua nhan duge ciing duge so sdnh vai cac s6 ligu
ch& d6 va s6 liéu cua cdc dot khao sat trude day.

1. KHf TUONG BIEN

VN-RP JOMSRE-SCS 96 di ti€n hanh cic quan tric khi tugng bién 3 gid
mét 14n bao gdm 4p suét khi quyén, gié, nhiét d6 khong khi, nhiét d6 mat nudc,
do 4m, may, ning va céc hién tugng thdi tiét tai 20 tram doc tuyén khao sat tir
bd dong viing ven by Philippines dén khu vie ving bi€n ngoai khoi Viing Tau,
Viét Nam. D€ d4nh gid cdc y&u t6 khi tugng bién, di lap bang cic dic trung khi
tugng bién trung binh ngay tr 25 dén 30/4 (bang 1). T bang nay thdy ring 4p
sut khi quyén, nhiét do khong khi, nhiét d6 mat nudc va d6 dm trung binh
ngly trong dot khao st phit hop véi ¢4c qui luat chung cha ving bién nhiét ddi
trong thoi k)‘l giao thoi tit mia dong sang mia he. Ap sudt khi quyén dao dﬁng
rdt nho va c6 xu th€ gidm ddn tr déng sang tay, trong khi d6 xu th€ chung cia
nhiét do khong khi va nh1et d6 mat nudc 13 nguge lai, biéu thi anh hudng cla

khdi khong khi luc dia viing bdn dao Poéng Nam A. Trong tdt ca cdc ngay khdo
sat, nhiét do trung binh clia mat nudc déu cao hon nhiét dd khéng khi cho thiy
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dic trung ctia khéi khong khi miia déng con chi€m uu thé trong thoi ky chuyén
tiép déng-hé. Pic diém cha gid trong thoi ky khao sit 12 téc d9 y&u va hudng
thay déi khong én dinh.

Bang 1: Céc dac trung khi tugng bidn trung binh ngay trong thdi gian khao sat [1].

Ngdy, théng | 25/4 26/4 27/4 28/4 29/4 30/4
Ap sust khi quyén (mb) 1010.0 | 1009.4 | 1009.3 | 1009.1 | 1008.4 | 1007.8
Nhiét dé khéng khi (°C) 28.9 28.5 29.4 28.4 29.3 29.2
Nhiét do mat nuée (°C) 29.2 29.0 30.0 29.2 29.7 29.6
D6 4m trung binh (%) 74 82 78 80 79 81

Hinh 1 trinh bay hoa gié theo s6 lieu cia VN-RP JOMSRE-SCS '96. b¢
tham khao va so sdnh, hinh 2 dua ra hoa gi6 thing 4 theo s6 liéu quan tric gié
trén tau bién 15 nam tai viing 9 c6 kich thudc 4x4 do kinh vi & giita Bién D6ng
(11-15°N, 117-117°E). So sdnh hai hoa gié thdy 16 su phlt hop kha t6t giita cic
huéng gié thinh hanh mac du so liéu trong dot khao sat rét it so véi cdc sé licu
théng ké ché€ dé. Pac diém chung cla trudng gié viing giita Bién Poéng trong
thang 4 1 mic du t6¢c d6 y&u va huéng khong 6n dinh, nhung huténg thinh hanh
van 13 cdc hudng E, N va NE. Dic diém nay cho thdy trudng gié ving nghién
cttu con chiu anh hudng ctia ché do gié mia dong bic. D€ danh gid sy luan
chuyén cla cic hinh thé€ gié dong bic va gié tdy nam, bang 2 dua ra két qua
théng ké t6c do gié trung binh cling tin sudt xudt hién cla cic hinh th€ gié néu
trén trong cac thdng chuyén tiép tir miia dong sang mia he. Thay ré su chuyén
tiép tir gié dong bac chiém wu thé trong cdc thing 3 va thdng 4 sang hinh thé
gi6 tay nam trong thang 5 trén tit ca cdc ving théng ké & gifta Bién Pong.

Bang 2. Td&c do trung binh (V) va tin suat xuit hién (P) cta
gi6 NE (it s6), gié SW (miu s&) trong c4c thang chuyén ti€p tai cac vang [3].

Ving 8 Ving 9 Vung 10 | Ving 11 Ving 12
Thang Yéu to 11-15°N 11-15°N, 11-15°N, 7-11°N, 7-11°N,
109-113°FE | 113-117°E | 117-121°E | 109-113°E | 113-117°E
3 V(m/s) 7.3/3.9 6.4/5.0 6.6/8.5 4.7/1.4 7.6/5.2
P (%) 53/1 58/1 50/1 61/0 57/1
4 Vim/s) 5.9/4.7 5.4/4.5 5.4/3.7 3.6/3.2 6.0/3.4
P(%) 34/3 41/2 39/1 47/3 41,5
5 V(n/s) 4.5/1.3 4.6/6.7 4.9/6.5 2.6/6.0 4.5/6.8
P(%) 11/29 14/24 14/22 13/28 10/33
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Hinh 1: Hoa gié trén viing bién nghién citu Hinh 2: Hoa gié vang 9
(s6 ligu VN-RP JOMSRE-SCS ’96) khu vuc gitta Bién Dong 11-15°N, 113- 117°E
(théng ké s& liéu quan tric thu bién 15 naim)

Dé nghién cttu bién trinh ngly cla cdc yé&u t6 khi tugng bién, di sir dung
s6 liéu do lién tuc 1 ngdy dém tai tram s6 13 nim giita Bién Dong. Trén hinh 3
dua ra bién trinh ngiy cia téc do gid, 4p sudt khi quyén, nhiét do khéng khi,
nhiét d6 mit nudc va d6 4m khong khi. Trong ngdy, 4p suit khi quyén dat cuc
dai lic 10 va 22 gig. Nhiét do khong khi phu thudc truc tiép vao biic xa mit
troi, cuc dai ldc 13 gidy trong khi nhiét d¢ nude bién thay déi rat it. Tix 7 dén 13
gi¢ trong ngay, nhiét dé khéng khi cao hon nhiét d6 mat nude, thoi gian con lai
hién tuong dién ra nguge lai. Do ban dém nhiét d6 khong khi gidm manh (cé
thé giam 1°C so v6i ban ngdy) nén nhiét d¢ trung binh ngay clia mat nuée cao
hon nhiét d6 khong khi nhu di néu trong bang 1. D6 4m tuong déi trung binh
kha nhé (80%) do thdi tiét kho trong toin dot khdo sdt. Trong ngay, do 4m
twong d6i cao vé€ ban dém va thap vao lic gilta trua véi bién d6 khoang 8%.

Pic diém néi bat cla cac hién tugng thoi tiét xay ra trong dot khio sét 1a
chiu anh hudng clia mét dot khong khi lanh yéu. Trén bang 3 dua ra cdc dic
trung cta cic yéu t6 khi tugng bién tai cic tram quan tric khi khéng khi lanh
tran vé. Thay d6i r6 nhdt xay ra tai tram s6 10 lac 17 gid ngay 28/4 khi nhiét d6
khong khi gidm manh con 26,4°C, d6 4m ting lén 93% va t6c do gié déng bac
dat 11m/s, 4p suat khi quyén ting khéng dang ké.
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Béng 3. Bién d6i mét s6 y&u & khi tuong khi khong khi lanh tir phia bic tran vé [1]

TramsGf 9 10 13
Gid/ngay 1728 | 7/28 13/28 | 7/29 | 13/29 | 19/29 | 22/29 | 4/30
Nhigt do khong khi (°C) | 28.5 | 26.5 204 | 292 | 302 | 298 | 294 | 293
Nhiét d6 nude (°C) 2934 292 | 294 1292 | 302 j 298 | 294 | 293

Po am tuong d61 (%) 82 93 74 79 | 74 82 88 82

Luong miy 1 o 10 6 3 4 1 1 0

Loal may - Sc.Cucon { Ci, S¢, | Cumed Ci. Sc Ch -
Ch Ac Cufra | cumed

Huéng g16 E NE NNE | NNE N N E

Téc d6 gid (m/s) 2.6 11.0 7.9 5.7 3.2 3.7 3.7 0

Ap xufit khi quyén (mb) | 1009 [ 10105 | 10085 | 1009.5 | 1007.5 | 1007.8 | 1009.0 | 10072

L. THUY VAN BIEN

Nhiét do nude va do mudi tai cic tram nudc sau duge do bang Zond-
batomet SBE-19 ctia My cho phép do lién tuc cdc yéu t6 thuy vin bién vdi budc
do sau khoang 1 mét. Két qua do duogc chinh 1y, vé profil thing ding ciia nhiét
do va do mudi theo do sau dong thdi ciing tinh gradient cla cdc yéu t6 trén cho
titng tram. D€ xay dung cac mat cét nhiét do va do mudi da chon 3 mat cit: mit
cat I di qua cic tram 1,2,3 ¢6 huéng triing véi huéng vi tuyén, mit cét 11 di qua
cac tram 3-14 ¢6 hudng gin nhw déng bic-tdy nam (c6 thé cof 14 theo huéng
kinh tuyén) va mat cat Il di qua céc tram 14-20 ¢4 hudng vi tuyén.

1. Phdn b6 thdng ditng ciia nhiét dé nuéc bién tai cdc tram quan trdc

Hinh 4 (a, b) 1a céc profil thing ditng nhiét d6 tai tram 11 va tram 12 va
bang 4 13 két qua xdc dinh cdc dac tnmg phan b6 thang ding ctia nhiét dé nudc
bién tai céc tram. Phan bd thang ditng clia nhiét do nudc bién thé hién quy luat
phé bién cta bién khoi dai duong viing nhiét déi véi cdu tric 3 16p rat 16 nét.

Lép nude trén ciing 13 16p dong nhat ¢6 chiéu day khoang 10-20m, duge
hinh thanh do cidc qud trinh xdo trén phu thudc vao lugng bitc xa t6i cia mat
troi, phat xa cia 16p nudc, béc hoi va trao déi nhiét gitta dai duong va khi
quyén. Nhiét d6 trung binh clia 16p déng nhét khoang 28-29°C, hdu nhu khéng
thay d6i theo do sau nhumg lai thay déi theo chu ky ngly, rd rét nhat 1a khi cé
khong khi lanh tran vé (bang 3).

Ldp nudc ti€p theo 1a 16p dot bién nhiét d6. Pé xdc dinh do day cha 16p
ndy, di 14y tiéu chudn gia tri tuyét d6i cha gradient nhiét d6 tir 0,05°C/m tr& Ién
va thay ring d6 sau bién dudi cua I6p dat tdi 200-300m. Trong 16p dot bién, tri
tuyét doi gradient nhiét d6 cuc dai dat t&i 0,1-0,2°C/m & d6 sau 30-50m tai cic
tram phia dong va 60-100 m tai cdc tram ving giita Bién Péng. Ldp nudc dot
bién nay thay déi theo mia phu thudc vio thermocline mita hé va qu4 trinh trao
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doi nhiét d6i lru mua déng. Chinh I6p ¢6 gradient nhi¢t d6 16n di tao ra mét
I6p nuSc 6n dinh ngan can cic qué trinh trao déi vit chit theo d6 sau. Theo cic
s6 liéu thu thap dugc thiy o quan h¢ gilta ting c6 gid tri tuyét d6i gradient
nhiét d6 cuc dai v6i tang c6 d6 musi cuc dai va ting giam dot ngot 6xy hoa tan.

Lép nudc dusi cling 1 thermocline vinh ciru bt dau tir cic d6 sau dudi

200-300m, c6 nhiét d6 gidm déin déu, téc do giam nhiét do gidm theo do sau.
Tir d6 sau dé tr& xudng dén céc ting ddy, gradient nhiét do thuc t& bing khong.

10 15 20 25 O¢ 15 20 25 O¢
100 100
200 200
300 300
400 ;00
500 500
600 600
700 . 700
800 %QO
Tram 11 3 Tram 12
m m

Hinh 4: Profil thing diing clia nhiét dd tai tram 11 (a) va 12 (b)

Bang 4. Mot s6 dic trung cAu tric nhidt thing ding cba cdc tram [1]

Dic trung ™ Tram | 1| 2 3 5 6 7 8 9 11

Nhiét d¢ 16p déng nhét (°C) | 29.0 | 28.5 | 29.0 | 28.9 29.1 12921291291 289

Do day lépdéngnhdt (m) | 10 [ 10 | 10 | 20 [ 16 ] 10 T 20 | 10 10

Bién duéi 16p dot bién (m) 300 | 210 | 210 | 200 | 200 | 250 | 200 | 170 200

Gradien cuc dai (°C/m) -0.12 [ -0.14 [ -0.15 [ -0.32{ 0.19 | -0.17 | 021 | 0.20 | 0.17

P06 siu Gradien cuc dai (m) | 35 40 33 40 55 55 70 75 90
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Bdng 4 (tiép theo)

Dac trung Tram| 12 | 13 | 14 [ 15 [ 16 [ 17 [ 18 [ 19 [ 20

Nhict d6 16p dong nhdl °C) | 28.9 | 29.1 | 29.0 | 29.0 | 28.2 | 28.5 | 28.6 | 28.7 | 27.6

Do day 16p dong nhat (m) 19 | 30 | 30 | 10 | 10 | 10 | 30 | 20 | 17

Bién dudi 16p dot bicn (m) | 200 ~ | 200 [ 240 | 220 - | 220 -

Gradien cyc dai (°C/m) -0.18 | -0.20 | 0.12 ] -0.22 | -0.14 | -0.25 | -0.25 | 0.23 | -0.20

D¢ sau Gradien cuc dai (m) | 95 35 50 | 100 } 90 36 30 35 23

2. Phdn bé thdng ditng ciia d6 muéi tai cdc tram quan trdc

Tai 16p méng gdn mit va trong pham vi 16p dOng nhat nhiét do, tri s6 do
mudi dao dong trong Khoang tir 33,6-34%o. Lép mong nay cé biu hién phan
bé nghich d6 muéi, c6 thé do két qua ca sy béc hoi hang ngay. Do chénh léch
clia nghich muéi trong vai mét nude sit mat bang khodng 0,02-0,03 %o.

Pac di€ém nédi bat trong phan b6 thang ding cia d6 muéi nuéc bién 1a
khong ting dan tir mat xuéng ddy ma ton tai mot cuc dai ro nét tai tdng xdp xi
150-200 m. Tir ting mat xudng do sau nay, dd mudi ting din vdi gradient 16n
nhdt, ty ting tram c6 thé dao dong trong khoang 0,02-0,05 %o/m. D6 sau clia
gradient do mudi cuc dai khéng khdac méy giita cdac tram va thuong ndm &
khoang 100m sau, tifc & thip hon do sau clia gradient nhiét d6 cuc dai. K& tix
dudi do sau nay dé6 mudi giam dan va dat cuc tiéu & khoang 300-400m sau, sau
dé xu6ng tdi tang quan tric cudi cung hodc téi ddy d6 mudi lai ting ddn nhung
khong dat tGi tri s6 cuc dai nhu  tAng cuc dai do mudi.

3. Phdn bo nhiét-mudi trén cdc mdt cdt

Trén ca 3 mat cét, phan bd nhiét do biéu 16 tinh gidng nhau tai cdc tram &
ving bién khoi, tai d6 cdc dudng déng tri nhiét d6 nim ngang song song nhau.
Lép dot bién nhiét d véi gradient thang ddng Ién ndm trong pham vi tit hon 10
dén khoang 200m sau. O nhiing ting quan tric cudi ciing tai nhitng tram c6
quan trac sau t§i 600-900 m, nhiét d6 thap khoang 6-8°C.

Phan b d6 mudi trén 3 mit cit bifu 16 tinh déng nhit y&u hon giita cic
tram. Lép gradient 16n clia do mudi nam & cic tdng trén cla 16p dot bién nhiét
do va c6 do day hoi khic nhau gifta cac tram. Lép cuc dai d6 mudi ndm ¢ do
sdu 100-200m, tic & phan dudi cia d6t bién nhiét do. Tir d6 sau 200 m trd
xu6ng dé mudi gin nhu khéng thay déi.

0L KET LUAN VA KIEN NGHI

Dot khdo sit Viét Nam-Philippines JOMSRE-SCS théng 4-}996 d3 thu
duge céc s6 lieu khi tuong, thuy van, thuy hod va dong chay trén tuyén khao sat
theo truc cat ngang gilta Bién Dong. K&t qua chinh 1y 6 liéu cho thdy céc yéu
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t6 khi tugng thuy van bién mang dac di€m cba mba chuyén ti€p tir mia déng
sang mia he, ching khong én dinh va biéu thi sy chuyén tiép tit hinh the gié
dong bic sang hinh th€ gi6 tay nam. Phan b6 thing ding nhiét dé thé hién 15 3
16p, dic trng cho cdc viing nuée bién khoi nhiét déi. Theo d6 sau, d6 musi cuc
dai tai tAng 150-200 m.

Trén co so cdc két qua nhan duge, chiing t6i c6 mét s& dé xudt sau day:

+ Do Bién Dong nim trong khu vuc anh hudng ctia ché do gié mia va truc
cta bién lai triing v6i huéng cta gié mia dong bic va tdy nam nén cé thé néi
anh huong cla hai ch€ do gié mda nay 13 nguyén nhan cta cdc qud trinh dong
lyc va phan b6 céc y&u t6 thuy van, thuy hod trén bién. Do vay, viéc do dac va
nghién cttu cic yéu 6 thuy van, thuy hod, dong chdy theo cic mit cit ngang
Bién Dong déng vai trd hét sitc quan:trong.

+ Tir trude dén nay, c6 thé 1 do cdc diéu kién vé kinh phi ciing nhu c4c
khé khin vé kha niang hop tic giita cdc nude trong ving, chiing ta chua c¢6 duoge
cic do dac theo mat ngang Bién Pong, do vay rét khé ddnh gid toan dién ché& do
thuy van, thuy hod va déng lyc bién & c4c ving ven bd tay Bién Pong. Vi vay,
chuyén khio sit VN-RP JOMSRE-SCS-96 va c4c chuyén khio sit twong tu sau
nay c6 mot ¥ nghia quan trong trong viéc nghién ctu toan vimg Bién Dong. Dé

‘nghi B KHCN & MT ciing véi ¢4c co quan hitu quan cho ti€p tuc cic dot khio
sdt theo mdt cat ngang Bién Poéng va vinh Bic Bd, vinh Thai Lan trong khudn
khé c4c hop tic song phuong véi Philippines, Trung Quéc, Théi Lan, Malaixia
hogc cdc chuong trinh diéu tra co ban hang nam.

+ Cin trang bi déng bo cdc loai thiét bi do dac hign dai, tap trung hrc
lugng can bo khao sdt chia cic co quan nghién ctu bién trong ca nudc dé thuc
hién cic chuyén khéo sit néu trén.
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Tuyén tdp bdo cdo Hoi nghi khoa hoe VN-RP JOMSRE-SCS lan thit nhdr, Ha Ngi 4-1997

SU DUNG PO MUOI LAM CHi THI CHO HOAN LUU
LGP NUOC TREN CUA BIEN DONG

~ Cesar Villanoy', Lé Piic T¢%, Jonathan Molina', Nguyén Manh Hing'
"Vién Khoa hoc bién, Pai hoc Téng hop Philippines, *Dai hoc Quéc giaHa Noi.
*Trung tam Khoa hoc Tir nhién va Cong nghé Quéoc gia, Viét nam

TOM TAT

Ddc diém noi bt hodn e 16p nude trén ctia Bién Pong la ¢é sit cung cdp nude ti
Thai Binh Drong gua eo bién Luzon. Tit eo Luzon, dong chdv tiép tuc theo hwdng tdy doc
theo bo nam Trung Quoc va hinh thanh dong chdv theo hudng nam ngoai khoi Viét Nam.
Cde so'liéu thuy vdn thu duge trong dot khdo sdt VN-RP JOMSRE-SCS 1996 cho thdy ¢ sy
tong dong ciia cdc dang dong chay vi mé ¢ 1op nudc phia trén 200-300m sdu, dua trén sy
khdc biér tuong doi cria cree dai dé mudi o Iop ndy. Dong chdy bién phia tdy chdy theo hudng
nam o phia ngoai thém luc dia Viét Nam 6 d6 muoi cao. néi lén ngudn goc wruc tiép cia no
tir Thai Binh Ditong. 0 phdn trung tdam va phia tay Bién Déng cé do mudi thdp hon do cdch
xa nguon, nhung lai cé dong chdy di vé phia Philippines, diéu nav dugc chitng t6 boi
gradient ngang cia cuc dai dé mudéi rong lop nudc ting én va ciing ditge sdng to bdi cdc
tinh todn dia chuvén.

1. GIGI THIEU

Hoan luu Bién Péng bi chi phdi trude hét bai gié mba (Wyrtki, 1961). Gié
miia dong-bic chiém wu thé vao cdc thing mia dong, con gié mua @y-nam -
trong céc thing mita he (Shaw va Chao, 1994). Su bién déi cla gié mia dén dén
sw d6i huéng theo mla ciia cic dang hoin luu 16p nuéc mat (Wyrtki, 1961;
Pohlman, 1987; Shaw va Chao, 1994).

Nguén nude co ban clia Bién Pong la tir Tay Thai Binh Duong di vao qua
eo Luzon. Cuong dé dong chay nay tinh dugc khoang 3 Sv (Wyrtki, 1961). B&i
vdi 16p mat, su van chuyén t6i da nude vao Bién Pong trang vdi mua gié déng-.
bic duge xem nhu xam nhap clia Kuroshio. Xam nhéip nay chuyén theo hudng
tay doc thém luc dia nam Trung Quéc va ti€p tuc tao nén dong gin bd chay
theo huéng nam doc theo bd bién Viét Nam. Dong chay nay bi d6i huéng trong
mia gié tdy-nam va thanh dong nudc 4m Bién Doéng. Dong nuéc dm cé thé.



dugc chi phoi boi gradient muc nuée bién va su diu bét cua gié mua (Chao et
al., 1995).

Vi phin 16n nuée & Bién Dong di vao qua eo Luzon (phia nam di qua bién
néng Java), nén cdc dic trung cta khdi nude c6 thé sir dung dé suy ra cdc dang
‘hoan luu vi mé bing cdch so sdanh cdc profil cha chiing trong nudc Bién Dong
véi “nguén nudc” & eo Luzon va Tay Thai Binh Duong. S6 liéu thu thap tr mét
loat cdc tram khao st xuyén ngang qua Bién Doéng trong gidi han 10-15°N da
duge st dung dé suy ra cdc dang dong chdy trong khodng gifta Viét Nam va
Philippines.

[I. PHUONG PHAP

S6 liéu sir dung trong nghién cttu nay dige thu thap tai cdc tram thuy van
trong dot khio sit VN-RP JOMSRE-SCS thing 4-5/1996 bang tau RPS
Explorer clia Cuc Mo va Khoa hoc Pia Chit thugc B M6i trudng va Tai
nguyén thién nhién Philippines. Profil thang ding cta d¢ mudi, nhiét do va mat
do duoc do bang thiét bi Seabird CTD t6i do sau 800-1000m.

1. KET QUA

Gian d6 nhiét-muéi (T-S) theo cic s6 liéu cia VN-RP JOMSRE-SCS 96
dugc thé hién trén hinh 1 di 1am sdng t6 nhiing dic diém co ban cla cdc viing
nude Bién Péng vi cho thdy cé su twong déng cao véi cdc ving nudc phia tay
chia bic Thai Binh Duong. Profin d¢ mudi ¢6é dac trung la cuc dai phia trén
(>34,6%0) dat duge & 16p nude 100-150m, dai dién cho nudc ving can nhiét ddi
(Wyrtki, 1961). Cuc tiéu d6 mudi phia dudi dai dién cho 16p nuée trung gian
bic Thdi Binh Duong (Wong et al. 1991) vdi ui s6 khoang 34,4%o phat hién ¢
d6 sau 500m, gia tri nay phin nao 16n hon va vi tri cuc tiéu nong hon so véi
viing tay bic Thdi Binh Duong, noi né dugc phat hién & do sau 600m (Wyrtki,
1961). Su khéc biét nhd nay (tri s& cuce dai thap hon va tr s6 cyc tiéu cao hon)
ching t6 cho hién twong Bién Dong duge cung cip nude tir Thai Binh Duong,
chi1 yéu qua eo Luzon:

Phia ngoai thém luc dia Viét Nam, gia tri cyc dai d6 mudi & I6p uén, cyc
tiéu dé mudi & 16p dudi déu cao hon khoang 0,3%o so véi cdc gid tri tuong ng
& phan gifta Bién Dong (nhu da thé hién & hinh 1). So sdnh gid tri cuc dai nay
v6i gid tri tuong tw & phia tay eo Luzon (Liu et al. ,1987) cho thdy su khic biét
'khong nhiéu. Néu cho réing su "san bing" cdc gid tri cuc dai va cuc tiéu ctia do
mu6i 1 do sy hoa trén theo thdi gian clia cdc 16p nude nam trén va nam dudi thi
sit khic nhau giita céc gid tri max vd min 4y ¢6 thé diing d€ suy ra mo hinh
dong chay (Wust, 1935).
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Hinh 1: Gidn d6 nhiét muéi ving bién nghién ctu (6 lieu VN-RP JOMSRE-SCS "06)

Trudng nhiét-dd, d6 musi va mat dé nudc bién doc tuyén khao sdt dugc thé
hién trén hinh 2. Cyc dai d6 mu6i xuft hién & khu vyc thém luc dia Viét Nam
tai d6 sau khoang 100m va giam dédn theo hudng déng vé phia Philippines. Trén
hinh 3 la profil d6 muéi trong 16p nuéc 50-200m tai mot s& tram dién hinh, thé
hién 13 xu thé& gid tri cuc dai d6 mubi giam dan v€ phia déng.

Ciing c6 thé quan sét dugc sy dich chuyén khoéng 16n clia c4c dudng ding
ty trong doc theo tuyén khéo sét va dé c6 thé 1a biéu hién cla dong dia chuyén.
Van t6c dia chuyén lién quan t61 d6 sau 800m (hinh 4) cho thay ¢6 3 ché& 46
khdc nhau, cu thé 1a: dong chay hudng bic giita 112-114°E, dong chay huéng
dong-nam giita 114-117°E va dong chdy huéng bic & phia tiy eo Luzon. Céc
phép tinh dia chuyén khong bao triim hét tdt cd céc tram do gi6i han vé 46 sau
clia mot vAi profil vi su nhiéu loan cta trudng mat do. |
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V. THAO LUAN

Cuc dai d6 muéi ting trén ngoai khoi bién Viet Nam c6 gid tri cao n6i lén
dudng di truc tiép va tuong d6i nhanh cha nudc tif eo Luzon. Piéu nay phii hop
v6i gia thuyét 1a nudc & vang bién ngoai khoi Viét Nam la sy ti€p tuc clla xam
nhiap Kuroshino (Chao et al., 1995). Vi VN-RP JOMSRE-SCS-96 duge thuc
hién vao thoi ky chuyén ti€p gilta mua gi6 dong-béc va tay-nam, nén c6 thé vao
thoi ky nay dong chiy vé huéng nam van con ton tai. O phia tay cla dong gin
bd hudng nam nay, cic tinh todn dia chuyén cho thdy c6 ton tai dong chay vé
huéng bic v6i van toc t6i da 6 16p mat khoang 0,3m/s. Pic diém nay cling tim
thay trong md hinh clia Metzger va Hurlburt (1 996), d6 14 sy hinh thanh mét bd
phan cia dong nguoc trd lai khi dong chay phia tay roi khéi bo bién Viét Nam
va chuyén dong theo huéng dong vé phia Philippines.

( phén gilfa cla Bién Pong, dong chdy "t6 ra" ¢6 thanh phdn thudn theo
huéng dong nhu di thé hién qua su suy giam nhe do mubi cuc dai & tAng trén.
Do mudi thdp nhdt tim thdy & phia tay bo eo Luzon néi 1en dudmg di tuong doi
vong quanh ké tit eo Luzon. Dodng chay phia tay ngoai khoi clia Luzon chi yéu
theo huéng bic (Villanoy va Udarbe, 1996) va rat ¢6 thé tham chi ca trong thoi
ky gi6 mia dong-bic, ding nhu Liu et al. (1902) va s6 liéu tr6i tau (Co quan
Thuy van Hoa Ky, 1964) di chi ra.

Gi4 tri trung binh trén 6 1°x1° cla do mudi cuc dai tdng trén thu duogc qua
b6 s6 lidu dich tit NODC & cdc mita khdc nhau duge néu ra & hinh 5 cho thdy su
bi&n thién mita ciia Béc Thai Binh Duong xam nhap vao Bién Dong, 1o nht vao
thdng 9 -11 thé hién su xam nhép cia Kuroshio. Gradient yéu tir eo Luzon t6i
phin trong chia Bién Déng c6 thé quan sit dugc sudt ca nam nhung diéu ngac
nhién 12 gia tri gradien & thang 7 - 8 lai khic bigt it nhit so véi gia tri & eo
Luzon. Sy khac biét 16n nhdt quan sét dugc vao thdi ky chuyén d6i mia gié
(thdng 3 - 5 va 9 - 11). Khong phit hién thay sy khdc biét gradient & phin gifta
Bién Déng, cdi duoc st dung dé chi thi cho dong chay, rdt c6 thé viéc sir dung
gi4 tri trung binh di lam mit di dic di€m nay.

V. TOM TAT VA KET LUAN

Céc profil d6 mu6i cha céc tram khao st J OMSRE-SCS-1996 da dugc sir
dung d& suy ra cdc dang dong chdy dua trén sir khdc nhau tuong d6i cla ching
véi céc tri s6 & eo Luzon, xem d6 nhu 1a chi thi "tudi". Céc tri s6 d¢ mudi cao
ngoai khoi thém luc dia Viét Nam ndi lén dudng di truc tiép cia xam nhip
Kuroshio v dong gin bd huéng nam. V& phia tay clia dong nay cd dong dia
chuyén chdy theo hudéng bac, né cé thé lién quan téi dong nguge tré lai duge
ket hop v6i sit tich dong clia dong bién phia tay ngoai khoi Viét Nam. Ca su
suy giam luy ti€n cha 4o muGi vé phia Philippines 14n c4c phép tinh dia chuyén
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Hinh 5: Gid tri trung binh d0 mudi cyc dai ting trén trong 6 1° x1° (s6 ligu NODC)

déu ndi 1én ¢6 su van chuyén nudc thuin theo huéng déng & ting nuée phia trén
200m. Cic tri s6 trung binh ctia d6 mudi cuc dai tAng nudce trén (thu thap duge
tlr cdc tur liéu lich stt) cho thdy c6 su xadm nhip theo mia cua nudc Théai Binh
Duong vao Bién Déng, tuy nhién viéc 14y cdc gid tri trung binh c6 thé da 1am
mat di nhitng nét dic trung nhd ma chiing c6 the chi thi cho céc dang dong chay
@ phia trong ctia Bién Dong. '

Nghién ciu nay 12 mot phin clia Chuong trinh hgp tdc nghién citu Bién
Pong (JOMSRE-SCS) giita Philippines va Viét Nam. Chiing tdi xin cdm on sy
gidp d& cia Van phong Téng théng va Bo Ngoai giao di tai trg va tao diéu kién
thuan lgi cho Chuong trinh hgp tic nay; cam on Cuc Mo va Khoa hoc Dia chat
va doan thuy thd tau RPS Explorer vé su gitip d3 hao hiép cia ho.



TAI LIEU THAM KHAO

. Chao SY, Shaw PT, Wang J, 1995. Wind relaxation as a possible cause of
the South Chipa Sea Warm Current. Journal of Oceanography 51: 111-132.

. Inoue M, Welsh SE, 1993. Modeling seasonal variability in the Win-driven
upper -leyer circulation in the Indo-Pacific region. Journal of Physical
Oceanography 23(7): 1411-1434.

5. Liy, CT, Pai SC, Jacinto GS, Bentill 1. 1992 The circulation near Luzon.

Proceedings PORSEC Conference, Taiwan, Ferbruary 1992. P1-5.

. Liu CT, Liau SG, Pai SC, Liu KK, ]987. Water masses In Western
Philippines Sea-Physical aspects. Acta Oceanographica Taiwanica 21: 1- 17.

. Metzger EJ, Hurlburt HE, 1996. Coupled dynamics of the South China Sea,
the Sulu Sea and the Pacific Ocean. Journal of Geophysical Research 101
(C5): 12331-12352. '

_ PohlmannT, 1987. A three-dimensional circulation model of th South China
Sea. In: Three-dimensional models of marine and estuarine dynamics. JJ
Nihoul and BM Jamart (eds) Elsevier, New York. Pp. 245-268.

_ Shaw PT, Chao SY, 1994. Surface circulation in the South China Sea. Deep-
Sea Research 141 (11/12): 1663-1668.

. US Hydrographix office, 1964. Atlas of the Surface currents Northwestern
Pacific Ocean. Hydrographic Office, Uited States Navy.

. Villanoy C, Udarbe MJB, 1995. Circulation in the Eastern South China Sea
during summer, 1993. Philippine Scientist (Special Issue: Proceeding of the
3rd National Symposium in Marine Science) 128-142.

10.Wong GTP, Pai SC, Liu KK, Liu CT, Chen CTA, 1991. Variability of the

chemical hydrography at the frontal region between the East China Sea and
the Kuroshino North-East of Taiwan. Estuarine, Coastal and Shelf Science
33:105-120.

11.Wust G, 1935. Die Stratosphare. Deut. Atl. Exped. "Metear” 1925-27, Vol.

6, Part I, Lief2 (Berlin).

12. Wyrtki K, 1961. Physical oceangraphy of Shoutheast Asian water. Scientific

results of Marine investigations of the South China Sea and the Guif of
Thailand 1959-1961. NAGA Report Vol.2. Scripps Institution of
Oceanography, LaJolla, California.

44



Tuyén tdp bdo cdo Héi nghi khoa hoc VN-RP JOMSRE-SCS ldn thit nhdt, Ha N¢i 4-1997

MOT SO DAC PIEM DONG CHAY BIA CHUYEN BIEN DONG

Pinh Van Uu', Lé Pirc To', Nguyén Manh Hung?, Cesar Villanoy’
'Dai hoc Quoc Gia Ha Néi, *Trung tdm Khoa hoc Tu nhién va Céng nghé Quéc Gia
*Vién Khoa hoc Bién, Dai hoc Téng hop Philippines

L. HIEN TRANG NGHIEN COU HOAN LUU BIEN PONG

Nam trong khu vyc hoat dong manh mé ciia gié mia déng bic va tdy nam,
hoan lru Bién Péng c6 tinh chit hai mia 16 rét. Bic tranh hoan lvu Bién Déng
trong t4t ca cdc cong trinh nghién citu khic nhau (tr mo 2 téng hop dén mo.
hinh s6 tri) déu cho thdy hai trudng dong chay dic trung cho hai mia gin nhu
d6i nghich nhau vé huéng. Lan dau tién hoan luu chung Bién Déng da dugc mo
ta trong Atlas clia Hai quan M§ nim 1945 [1], sau d6 Wyrtki K. (1961) [2] va
Levitus (1982) [3] di dua ra bic tranh dong chay 16p mit chi tiét hon vé céc
dic diém bién dong mia. Co s& dé xay dung cic ban dé nay chii y&u 1a s6 liéu
quan tric phao troi trén mat bién [2] hoic téng hgp cic két qua phan tich trudng
nhiét muéi 16p nudc mat [3]. D6i véi fimg ving bién cu thé cling di c6 c4c mo
ta khic nhau vé€ hoan hru nudc, bao gbm ca hoan luu ting sau [4]. Bén canh cic
s6 liéu dong chay quan tric truc tiép, ca sd tu ligu chinh dé thiét lap va thdm
dinh cdc ban d6 nay 1a cu tric nhiét mudi quan tric tryc ti€p trong céc dot
khdo sdt. Trong 10 nim gin day, nhiing tinh toin dong dia chuyén trén toan
viing bién dugce tién hanh theo trudng nhiét muébi trung binh thing va mia cla
Siripong (1984) [5], V& Van Lanh (1990) [6] ciing chi phan dnh dugc mot sd
dac trung co ban cia hoan luu mita. Bogdanov theo s6 liéu khao sit Viet-X6
1979-1983 [7] d3 dua ra bic tranh hoan liu dia chuyén cho viing bién trung taim
va nam Bién Doéng kh4 chi tiét.

Phuong phdp m6 hinh ho4 hién nay di c6 nhitng budc tién ding ké va dang
dugc 4p dung nghién ciu k§ hon qda trinh hinh thanh hoan lwu Bién Péng,
trong d6 c6 thanh phin dong chay dia chuyén. Theo huéng mé hinh hod qué
trinh (process-oriented) dd c6 mé hinh dong chay gié cia Nguyén Ditc Luu [8],
m6 hinh chén dodn (diagnostic) tfnh todn dong chay téng hop véi tritdng thuy
nhiét ddng luc cho trudc (trudng nhiét mudi) cia Hoang Xuan Nhuin [9], md
hinh thuy nhiét dong luc ddy du theo hudng nghién ciu hé théng (system -
oriented) ciing da dugc ing dung cho Bién Po6ng cla Pohlman T. [10], Ping-
Tung Shaw and Shenn-Yu Chao [11], L& Ngoc Ly va Phu Luong [12]... Két qua



nhitng hiréng nghién cifu nay sé 1a cic mo hinh tién du bio (metaprognostic),
dur bao (prognostic) hoan luu va céc dic tnung moi truong bién.

Mot trong nhiing nhan t6 quan trong bao dam thanh cong clia phuong phap
mo6 hinh s& tri 12 dd chinh xéc cba cac diéu kién ban ddu. Trong sO nay phai ké
dén trudng nhiét , mudi va dong chdy, ching c6 thé thu duoc qua két qua phan
tich céc s& lieu khéo sét trén bién. Do sy phifc tap clia viéc quan tric dong chay
so véi quan trdc nhiét mudi, vi vay bic tranh hoan luu chi cé thé danh gia duogc
thong qua céc tinh todn dong dia chuyén. Vin dé nay dugc VN-RP JOMSRE-
SCS *96 dua thanh mot trong nhitng nhiém vy tiép tuc b8 sung s6 liéu, nghién
citu va 1am séng t cdc dic trung va phuong phap tinh todn chung.

I AP DUNG MO HINH TINH HOAN LUU DIA CHUYEN BIEN
DONG THEO SO LIEU VN-RP JOMSRE-SCS’ 96 VA SO LIEU KHT HAU

Dong chay dia chuyén duge xdc dinh theo phép gin ding bic nhét, cin
bing giita lyc Coriolis va gradient dp sudt din t6i phuong trinh sau:

fesn =V, uL.9) M

trong d6 ham b(T,S) =g(P-P,)/P, dugc tinh theo cong thitc gdn ding bac hai phu
thuoe vo nhigt do va dé mudi. DE loai trir anh hudng cha thanh phéin phan ky

(divergence) bat dau fir mot do sau nao d6, phuong trinh can bang dia chuyén
duge viét dudi dang sau day: '

f&Al=-Vpg @)
M _
ol 3)

Dong dia chuyén s& nhan dugc bang céich tich phan mot 14n nita theo do
sau. Viéc tinh todn dong dia chuyén dugc tién hanh v6i so d6 sai phan chuyén
dung phan tich khich quan dia chuyén cua Phong thi ighiem Nghién citu Dia-
Thuy déng luc va Moi truong (GHER) Pai hoc Liege, Vuong quéc Bi [13], cho
phép st dung céc s6 liéu nhiét mudi tai cdc tAng sau khéc nhau va d6 sau bién
bt ky, déng thoi ciing cho phép tinh dong dia chuyén véi do sau d6i chiéu (tai
d6 van t6c bing 0) bit ky. V6i céc s6 liéu caa VN-RP JOMSRE-SCS "96, da sut
dung diéu kién triét tieu dong chay tai d6 sau 16n nhét c6 quan trac (600-800m).

Theo so d6 khao sit cia JOMSRE-SCS °96, dong dia chuyén dugc tinh
todn trén ba mat cit: mat cat T gém 3 tram 1, 2 va 3; mat cét If gbm 9 tram 3, 5,
6,7,8,9, 11, 12 va 14; mit cit IIl gébm 9 tram 11, 12, 14,15, 16, 17,18, 19 va
20. Viéc chon cic tram 13p nhau nham kiém tra sai s& chia so d6 sai phan tai céac
tram cu6i mat cit.

46



Tram 1

Tram 2

Tram 3

o

50

0.5 cm/s

100

300
500
800
mét

b 4
0.5 cm/s

3 crafs

0.5 cm/s

X
0.5 cm/s

Hinh 1: Phan b3 van t6c dia chuyén trén mat cét [
(= chay vé huéng bac; X chdy vé huéng nam)

Tram 3 5 6 7 8 9 11 12
0 -
50 50 cm/s
b4 X X
100 0.5 coy/s 1.5 cm/s 4 em/fs
Semfs | 2cmis X 6 cm/s
200 25cm/fs .
400
600 - - - iy = X X
2 cm/s 1 cm/s 0.5 cm/s 4 cm/s 2 cmy/s 1 cys 2.5 cmyfs
800
mét ‘ _
Hinh 2: Phin b6 van t6c dia chuyén trén mat ¢at II
(- chay vé hudng tay bic; X chiy vé huéng déng nam)
Tram 12 14 15 16 17 18 19 20
0] - x
0.3 cm/s b4 x X X - -

50 1.5 cm/s 1.5cm/s | 4.0cm/s | 0.1 cmy/s 1.0cmys { 0.2 cm/s
100 x
200 X

- - 0.2 cm/s
0.2 cmy/s 0.2 cm/s
400
600 - - -
mét 0.1 cmys 0.1 cm/s 0.1 cm/s

Hinh 3: Phan b6 véin t6c dia chuyén trén mit cit I
(- chay vé huéng bac; X chay v& huéng nam)
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So dé hinh 1, 2, 3 trinh bay cdc véc to dong dia chuyén tai cdc tram trén
mat cit. V& tri s& dong dia chuyén trong thoi k¥ khao sat 12 kh4 nho, gia tri cyc
dai chi dat khoang 7-8 crm/s. Huéng ctia dong chay cling thé hién mic do phic
tap clia hoan luu trén ving khio sat. Trén mat cit I (tram 1-2-3) nim theo
hudng dong-tay, dong chay 16p mat chay vé phia bic, ¢ céc tng siu chay vé
phia nam. Trén mat 24t 11 nim theo hudng déng bac-tdy nam, dong chay cd
huéng vé phia tay béc tai cdc tram phia bac (tram 3-6, 7- 9), trong khi d6 tai cac
tram phia nam (tram 9-12) dong chay cé hudng vé phia dong nam. Giita cac
tram 6-8 dong chay ¢o sy phan 16p. Doi v6i mat cit I ndm theo huéng dong-
{ay, tai cic tram tir 14 dén 18 dong chay 16p mat huéng vé phia nam va tai tram
gan by Viét Nam lai hudng vé phia bac. Theo xu th€ phan b6 huéng dong chay
néu trén, ¢6 thé du dodn su ton tai mot s6 xody cuc bd trén ving bién nghién
ctu v6i quy mo ¢& 200-300 km. Xu thé dong huéng nam doc bd Viét Nam
trong miia déng da dugc khing dinh trong nhiéu cong trinh cong b trudc day,
dac biét trong mot s6 cong b6 gin day cha chuong trinh bién KT-03 cho thay
xu thé nay vin bao ton trong mua he. Nhu vay c6 kha nang dong huéng nam tai
khu vuc niy tén tai tit maa dong sang mia he, cho thay su chuyén huéng dong
chiy x4y ra cham trong mua chuyén tiép dong-he. K&t qua tinh todn cla Ping-
Tung Shaw va Shenn-Yu Chao ciing thu dugc nhitng nét tuong 1. Piéu nay
khang dinh dac diém dong dia chuyén tinh dwgc trén co s s6 liéu cia VN-RP
JOMSRE-SCS '96 la chinh x4c.

Tuy nhién s& liéu khdo sat mot l4n trén mot tuyén chua cho phép xac dinh
‘ddy du céu tric ngang ctia dong dia chuyén. Hon nira thoi k¥ khao sat thude
mia chuyén tiép mia nén bic tranh hoan luu kha phitc tap. Tuy nhién, nhiing
dac di€m néu trén coa dong dia chuyén ciing da dugc khing dinh bdi cdc ket
qua tinh todn cho 4 miia clia Bogdanov K.T va Moroz V.V(1994).
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PAC DIEM THUY HOA BIEN PONG TRONG KHU vuc KHAO SAT
VIET NAM-PHILIPPINES JOMSRE-SCS 1996

G.S. Jacinto, M.L. San Diego-McGlene, C.I. Narcise,
I.B. Velasquez, V.C. Dupra

Vién Khoa hoc Bién, Pai hoc Téng hop Philippines

TOM TAT

Ham luong cdc chdt dinh dudng (NO,<0,06-38,85uM/l, NO,=0,09-1,60uM/l, NH,=
0,67- 0,62uMil, PO, <0,03-2,80uMIl, 5i0,=0,79-96,03uM/l) dugc so sdnh véi cdc tri s6 dd
cong bé & Bién Dong (ving phia tdy eo Luzon thu thdp vao thdng 12 ndm 1990 trong dot
khdo sdt thi nghiém hoan heu dai duong thé’ gidi - WOCE). Ham luwong chdt dinh dudng J
tdng nudc 50m trén cing tai cdc tram phia gdn Viét Nam c6 gid tri cao hon, 6 thé la ddic
diém ciia ving nudc thém luc dia Viét Nam. Su khédc nhaw ré rét vé ham luong cdc chdt dinh
duding trong s6 cdc viing ran san hé ciing da duoc ghi nhén.

Ham luong mot s6 nguyén t6 kim logi (Cd <4,4-34nM, Zn<7,6-42InM, Cu<7.9-
100nM va Pb <2,4-260M) cao hon nhiéu so véi cdc gid tri da dupc cong bé d dai duong,
nhung gdn véi ham heong & cdc bién kin. Ham ligng Cd va Cu trong I0p xdo trén gidm ddn
tix cdc tram gdn phia Viét Nam t5i cdc tram gdn Philippines, ham luong Zn c6 xu huong
nguoc lai. Profil thdng ditng ciia mét s6 kim logi khong biéu hién ré quy ludt ndo, trix nguyén
16’ Zn ¢6 xu huong ting ddn ndéng do theo do séu. S6'liéu kim loai ndng ctia VN-RP JOMSRE-
SCS-"96 la nhitng tue liéu ddu tién dicgc cong b6 cho Bién Déng.

I. MG DAU

Bién Dong 1a mot thuy vuc 16n nhit trong s6 céc bién & chau A (Gong et
al., 1992), c6 dé sau trén 4000m & khu trung tim. Pay la tuyén duong thuy
chién luoc giita Thai Binh Duong va An D6 Duong, vi vay né ddm béo cho cong
déng the gidi cic tuyén dudng hang hai. Mat khic, Bién Pong con cung cip
cho cdc nuéc ven bd ngudn tai nguyén sinh vat va phi sinh vat rit phong phi va
duoc coi 14 bdi cd gidu c6, ¢6 tinh da dang cao vé€ thanh phdn loai cia méi
trudng bién nhiét déi.

Mic dii rdt ¢6 ¥ nghia d6t véi nén kinh t&€ ciia cic nuée trong khu vuc,
déng thoi ciing c6 nhiéu 1y do doi hoi tang cudng sy hiéu biét toan dién vé Bién
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Pong, song dday vin con 13 mdt trong s6 cac thuy vuc it dugc nghién cu nhit
trén th€ gi6i. Cac nghién citu hién cé vé€ Bién Dong 1a cuc ky 1t va tuong déi lac
hau (xem Gong et.al. 1992) va nhin chung chi dimg lai & dang céc tai liéu it
ding. Gin day ngudi ta d3 nhan ra ring su thiu hut nhimg thong tin ndy 1a do
cic nuée dang phat trién xung quanh khu vire da khong theo duéi cdc nodi dung
nghién citu khoa hoc vé€ Bién Péng ma nhudng budc cho nhitng van dé wu tién
khdc va nhu cau khic cia quéc gia. Mat khéc, cdc xung dot chua duogc giai
quyét ctia cic nude trong khu vuc cling lam han ché€ sy tim ki€m céic kién thitc
khoa hoc vé Bién Dong.

Nhim thu thap thém cic tu liéu vé dia 1y hai duong va sinh hoc bién clia
Bién Déng, VN-RP JOMSRE-SCS ’96 d3 duge tién hanh vio thang 4, 5/1996
trén mit cit bic Luzon - nam Viét Nam. Dc_n khéo sat nhim muc dich nang cao
hiéu biét clia chung ta vé hoan Iwu chung va cic dic diém hoac qua trinh ho4
hoc néi bat ciia Bién Pong. Cic yé&u t6 thuy hod dugc quan tim dot khdo sit
nay 13 cdc chat dinh dudng, Oxy hoa tan, Chlorophyll, pH vi mot s6 kim loai
v€t. VGi cic kim loai, nghién citu cuia VN-RP JOMSRE-SCS’96 1a mot trong s&
it c4c c6 gang nhim xac dinh dic diém clia chiing & Bién Péng.

II. TAI LIEU VA PHUONG PHAP

T4t cd gébm 15 tram thuy vin trén tuyén tir bac Luzon dén nam Viet Nam
da dugc VN-RP JOMSRE-SCS ’96 khao sat. Trong dot khao st nay di sit dung
thiét bi do va ldy miu nudc ¢b gin 12 chai "CTD- Rosette” (cua hing Seabird
Electronics Inc., SBE-19), thiét bi ciing c6 gin bo cam Oxy, cim nhiét, cam do
dan dién va do sau D¢ sau t6i da do cdc yéu t6 va ldy miu nubc §:cdc tram
nhin chung khong qua 1000m. Miu nude duge thiét bi CTD Rosette 14y tu dong
vao 12 chai Niskin 1,7 lit va 5 lit tai cdc d9 sau khic nhau (chai cua hing
General Oceanics Inc.). Sau khi kéo thiét bi 1én boong tau, miu duge 14y vao
cdc lo HDPE (Nalgenc) dd dugc rira sach d€ x4c dinh céc chét dinh dudng va
céc nguyén t6 vét (Cd, Cu, Pb, va Zn). Cic miu dé x4c dinh dinh dudng khéng
qua loc va duogce gilt trong méi trudng dong lanh cho dén khi tién hanh phan tich
tai phong thi nghlern (Dore et al. 1996). C4c miu dé xdc dinh Cu, Cd, Pb vd Zn
ciing khong loc va duge axit hod t6i pH < 2 bang axit Nitoric (HNO,) loai siéu
sach, sau d6 dua v€ phan tich tai phong thi nghiém. pH nudc bién dugc do bing
pHmeter ¢6 dién cuc phéi hop di€u chinh nhiét.

Céc mau dinh dudng dugc phan tich bdng cdch so mau theo phuong phip
Strickland va Parsons (1972), sit dung quang phd k& (Milton Roy) v mdy ty
phan tich dinh dudng (Skalar). Cic kim loai vét dugc phan tich theo phuong
phép Differential Pulse Anodic Stripping Voltammetry (DP-ASV) trén mdy
Metrohm Polarograph (646 VA Processor va 647 VA Stand) v6i dién cuc thuy
ngén treo nho giot (HMDE) nhu d3 mé ta trong HSMO (1988). Viéc phan tich
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cic kim loai vét tir mAu nuée khéng loc va bao quan sau khi axit hoa 1a phuong
phdp c6 hiéu qua d€ xdc dinh tdng kim loai hoa tan khong bén ASV (Nurnberg,
1984). D6 chinh xdc clia cdc phuong phdp phan tich chit dinh dudng va céc
nguyén t6 vét dugc hgp thiic hod theo tiéu chudn cia CSK (cho chdt dinh
dudng) va CACS-2 (cho kim loai vét).

1. KET QUA VA THAO LUAN
1. Cdc chdt dinh duing

Chdt dinh dudng la ddu hiéu cua cdc qua trinh thiét yéu doi voi su song &
dai dong.

Cic chit dinh dudng 12 hgp phdn hod hoc quan trong trong nudc bién vi
chiing rit cin thiét cho su sinh trudng cla sinh vit. Nito va Phétpho 1a cic chat
tao nén md mém, con Silic tham gia tao nén mo cing. Hai qud trinh sinh hoc co
ban anh hudng tdi sy phan bd theo chiéu diing cla cdc chat dinh dudng 12 qui
trinh quang hop va hé hap.

O Bién Doéng, vao thing 4/1996, profil thing ding ham lugng ch4t dinh
du‘c”mg thé hién 3 su suy giam & ting mit do qua trinh quang hop va tang lén &
céc ting siu do cdc qud trinh tdi sinh (hinh 1). Hai qud trinh ndy ciing tao ra
Oxy hoa tan & tdng mat va tiéu thu né & céc tAng sau nhu thé hién trén hinh nay.
Cuc dai ham lugng Silicat ndm sau hon so véi cuc dai clia Photpho va Nitg, vi
st hoan lai Silicat ‘cho nudc bién dién ra nhd qiia trinh hoa tan 1a chinh chit
khéng phai nh& qué trinh ho hdp hio khi. O tdng nudc mit ham luong Nitrat
gidm dén mitc khong thé do dugc, clia Nitrit gidm con 0,13uM/1, clia Phétph4t
ciing khong do duoc va cha Silicat con 0,43uM/1. O cée ting sau (t6i 800m),
ham luong cac chit dinh dudng ting 1én téi 38,85uM/1 d6i v6i Nitrat; 1,06uM/1
d6i v6i Nitrit; 2,80uM/1 d6i v6i Phétphat va 96,03uM/1 déi véi Silicat. Bién d6i
ham luong Amoniac khong thé hién rd xu thé nhu céc chat dinh dudng khac va
phan bd twong d6i dong déu theo do sau véi khoang dao dong tir 0,67-2,62uM/1.
Profil pH ciing thé hién 18 anh hudng cla quang hop va hé hdp: & ting nudc
mat, pH cao 1a do quang hop da tiéu thu khi CO, con & céc tdng nudc sau pH
giam di 1a do qua trinh h6 hdp d4 sinh ra nd. Gidi han ca pH 1a 7,89 - 8,29.

Mot dac diém thd vi & Bién Dong 12 cuc dai clia lugng Chlorophyll nidm &
tdng sau (hinh 2). Gié tri cuc dai nay duge phét hién & phia trén 16p dot bién
dinh dudng (nutricline) 13 Idp c6 su bién déi him lugng dinh dudng 16n nhit.
C6 mét vai nhan t6 di tham gia vao su hinh thanh 16p nutricline. Theo Cullent
(1982) nutricline duoc hinh thanh trong 18p thermocline, moéi trudng niy kha
6n dinh va c6 su ting d6t ngdt cha gradient mat d6 nén sy khuyéch tin réi bi
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giam. Thém vao dé, cdc chit dinh dudng cé duoc & cdc d6 sau nay 1a do duge
chuyén t6i tir cdc ting nudc giau dinh dudng & sau hon.
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Chdt dinh duong la ddu hiéu cia sit van chuyén khéi nudc

Bén canh viéc st dung cdc chit dinh dudng lam chi thi cho cic qua trinh
thi€t y&u cho su séng & bién, con c6 thé sit dung chung lam chi thi cho su van
chuyén clia nuéc (McGlone et al. 1995). Hoan luu thit sinh ciia Bién Dong bi€u
hién su chuyén dong theo huéng dong cla nudc tdng mat vé€ phia Philippines
cho 61 khi cham céc khéi dao thi déi huéng theo huéng tay-bic, tay-nam hodc
tay (Metzer et al. 1992). Dang hoan luu nay ciung vdi cdc théng $0 hod hoc duge
. ding d€ mo ta "tudi" twong d6i cua cdc khéi nude. Cdc qia trinh hé hép va phan
huy trong c6t nudc da tiéu thu Oxy va chuyén hoé cic chat hu‘u co' thanh cac
chit v6 ca, trong dé ¢6 ca cic chit dinh duo‘ng Do vay nuéc “cii” vi c6 nhiéu
thoi gian hon cho cdc qud trinh nay nén c6 it Oxy va nhiéu chat dinh dudng
hon. Nhu da chi ra & hinh 3, & céc tram 2 va 3 noi ¢é nuée “cii” do dong chay
déi nguoc chiéu tir Phlhppmes tr& vé Bién Dong, nén 16p nuéc 0-100m cb ham
lugng Oxy hoa tan th#p hon va tdng (Nitrat + Nitrit) cao hon céc tram khéc.

Sur phan bd theo chiéu ngang céc chdt dinh dudng & 16p nudc 50m trén
cling ctia tuyén khao sat di tir Viét Nam t6i Philippin dugc thé hién trén hinh 4.
Cic tram gan Viét Nam ¢é ham lugng chit dinh dudng cao hon, 15 nhat 13 tram
15 va 17. Gid tri trung binh ham lugng chit dinh dudng & tdng 0-50m dat t6i
2uM/1 dg6i véi Nitrat; 0,35uM/1 cho Nitrit; 1,8uM/1 cho Amoniac va 0,7uM/1
cho Phdtphat. Mic dil, ham lugng dinh dudng & céc tram gin phia Viét Nam
cao hon song né khong 1am ting cdc phan tng sinh hoc, béi vay ham lugng
Chlorophyll & c4c tram ndy ciing khong cao. C6 gia thuyét cho ring mic cao
cua ham lugng dinh dudng & day la do anh hudng cha dong chay. Tt mé hinh
hoan luu cla Bién Pong, dong bién chay doc nam Viet Nam c¢é thé cudn theo
cdc chét dinh dudng tir cidc song cia Viét Nam va vinh Thdi Lan t6i. Ca nhiét
d6 va d6 mudi 16p mit cdc tram gan phia Viét Nam cling di dugc dung dé giai
thich xu huéng trén cia céc chit dinh dudng, theo dé nhiét d6 tdng mat phan
nao cao hon va d6 mudi lai thap hon (hinh 4). M6t 14n nifa k&t qua trén cho thiy
c6 thé sir.dung cdc chat dinh dudng lam chi thi cho su van hinh cla nuéc.

Cdc chdt dinh dudng la ddu hiéu tinh trang sinh Iy cia cdc ran san ho

Céac chat dinh dudng ciing c6 thé sit dung 1am chi thi cho trang théi sinh 1y
cia cdc ran san ho (Mc.Glone et al. 1995). Sy khic biét vé ham lugng cdc chét
dinh dudng & ving bién thuéc nhém ddo Kalayaan da dugc sit dung 1am co sé
cho nhin dinh nay. Nhin chung, ham lugng cic chit dinh dudng & cic tram tit
6-10 cao hon & céc tram tit 11-14 (hinh 3). Gidi han ham lugng Nitrat & céc
tram tir 6-10 1a tir khong do dugc dén 40uM/1, O cic tram tir 11-14 12 nx khong,
do dugc dén 21puM/l. Ham lugng Phétphat & ciac tram tir 6-10 (cuc dai 1a
2,2uM/1) hot cao hon so véi cac tram tir 11-14 (cuc dai 1,9uM).
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Ca hoan luu va trang théi sinh 1y clia céc ran san h6 déu dugc ding dé
phan tich su bién thién theo khong gian cua cac chét dinh dudng. Theo céc quan
sdt (Alino va Licuanan, 1993) gin 50-70% c4c ran san h6 & cdc ddo Lawak va
Panata déu c4u tao la san ho chét va trdm tich. Nhu vay, ham lugng cao ctia cdc
chét dinh dudng & cdc tram 6-10 ¢6 thé 1a do sy phan huy cdc chit hitu co v
gi4i phéng cédc chat dinh dudng vao nude. Cic ran & cdc tram 11 va 14 cé it san
ho chét va tram tich hon (40%), déng thdi lai ¢6 nhiéu san ho séng, dong vat
khdc va tao hon nén ham lugng dinh dudng ¢ cdc tram nay thdp hon so véi cic
tram 6-10. '

2. Cdc nguyén t6 kim loai

Hiéu biét v&€ ham lugng va sy phan b6 cdc kim loai vét & cdc dai duong
ting l1én ding ké tinh ti nhitng nim 1980. V&i su hiéu biét ngay cang duoc
nang cao, cdc dic trung phan bd kim loai vét trong: dai duong cang trd nén rd
rang hon. Cic kim loai vé&t nhu Cu, Cd, Ni va Zn ¢6 dang phan bd tuong tu céc
chit dinh dudng (Bruland, 1980; Danielsson, 1980; Boyle et al. 1981;
Danielsson et al., 1985; Abe va Matsunaga, 1988; Jickells va Burton, 1988;
Hunter va Ho, 1991). Di€u nay din t6i gia thuyét ring cdc kim loai trén dugc
161 kéo vao céc chu trinh, tuong tu nhu céc chit dinh dudng, bao gém hédp thu
sinh hoc & 16p nuGc mat va tdi sinh & cdc tdng sau (Kudo et al. 1996).

bic di€ém cha cdc kim loai vét trong méi trudng nuéc dai duong dugc
nghién citu ddy di hon va nhin chung dugc hiéu biét t6t hon so véi trong moi
truong thém luc dia, ving gin bd va cdc bién bén kin (Burton va Statham,
1990). O Bién Dong con thi€u rét nhidu théng tin va tu lieu vé ham hrong céc
nguyén td vét va ca¢ qué trinh anh hudng dén chiing. Nhiing két qua sau day 12
mot trong cic c6 gang ddu tién nghién citu kim loai vét & Bién Péng.

Cd, Cu, Pb va Zn & Bién Péng va céc thuy vuc khdc

Vi thi€u céc tu lieu v€ nguyén t6 vé&t & Bién Pong nén cic tu liéu thu duoc
trong dot khao sit nay chi dugc so sdnh véi cdc dai duong va thuy vuc ban kin
khdc trén th€ gidi (hinh 5).

Néng d6 cua Cadimi (<4,4-34 nM), kém (<7,6-421 nM), déng (<7,9-100
nM), chi (<2,4-26 nM) trong nuée Bién Déng cao hon nhiéu so véi cic tri s6
tuong tng cla ching & cic dai duong khéc, nhung vin ndm trong pham vi céc
gid tri dd x4c dinh duge & cdc bién bén kin nhu Bién Bic va Pia Trung Hai
(xem Langston, 1990). Néng d¢ trung binh cdc kim loai vét & tdng nuéc 0-50m
trén tuyén khao sét tir Viét Nam dén Philippin dugc biéu dién trén hinh 6. Nhin
chung, ham lugng déng va Cadimi & c4c tram phia tiy (Viét Nam) cao hort &
cdc tram phia Pong (Philippines), xu th€ cia k&m ngugc lai, véi chi khéng 16

_rang. Gradient clia cdc kim loai vét trong 16p xdo trén c6 thé lién quan té6i cée,
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Ddc diém phdn b thdng dimg céc kim logi

Mic di su phin b6 cdc nguyén t6 vét Cd, Ni, Zn twong tu ki€u phan b6 céc
chét dinh dudng néi chung di duge chip nhdn, nhung mdi lién quan giita ching
va cic chét dinh dudng khong phai don gian (Chester, 1990). C6 nhiéu d4u hiéu
cho thay twong quan giita mot s6 kim loai vét va cdc chat dinh dudng khéng nhu
nhau trén quy méd r6ng ma thay déi theo tu‘ng vung (xem Boyle et al. 1981,
Spivack et al. 1983)..

Cic profil kim loai vét thu dugce trong nghién ctru ndy khéng thé hién kiéu
phan bé cha céc chitdinh ddng (high 7). Bién dong 16n ham luong cic nguyén
t6 kim loai & 16p mat (0-100m¥dugc thé hién hét sic 13 rang, diéu nay cé thé
lién quan dén cac qud trinhweinh hoe va thai bdn giy ra, mot phan lién quan dén
sy bién dong sinh kh6i sinh vat phit du, nhu da thdy qua su thay déi gifta cdc
tram v&€ ham lugng Chlorophyll cuc dai va d¢ sau dat cuc dai cia né (hinh 2).

+ Céac nguyén t6 Cu va Cd c6 ndng do dét cuc dai & ting dudi mat tai mét s6
tram, dic biét & phin giita cha tuyén khao s4t (hinh 8). C6 thé céc qud trinh téi
sinh & tdng dudi mat 1a mot phan nguyén nhan cla sy gia ting nay.

IV. KET LUAN

Ham luong cédc chat dinh dudng hoa tan nam trong pham vi cic tri s6 di
cong bd va nhin chung biéu thi su suy giam dic trung & ting mat va ting din &
céc 16p dudi mit, phit hop véi cc qua trinh sinh hoc. O hdu hét cic tram, cuc
dai ham lugng Chlorophyll nim & ting sau, phia trén 16p dot bién dinh dudng
(nutricline). N6éng d6 Cd, Cu, Pb va Zn nhin chung cao hon so véi & dai duong
md nhung vin ndm trong pham vi & cdc bién ban kin. Trong tuong lai, viéc cai
ti€n ky thuét 14y méu va cdc thiét bi ¢6 thé 1am sdng td thém vé kim loai vét va
cung cip nhiing tr liéu dia 1y, hai duong Bién Péng phi hgp hon.

V. LOI CAM ON

Cac tac gla xin cam on su gitip d& cua Chinh phu Viét Nam va- Phlllppmes
da thong qua cic co quan nha nudc khic nhau clia cé hai quﬁ'c gia d€ thuc hién
J OMSRE SCS 1996, cam on su giiip dd cta Bo Ngoai giao, cdc si quan va thuy
thi tau RPS Explorer, cic cdn bo ctia Cuc M6 va Khoa hoc Dia chét, cdc cdn bo
Vién Khoa hoc Bién. Chiing t6i cam on ngai Nelson Cuaresma Jr. da gilp xay
dung céc bi€u d6 trong bdo cdo ndy va nhing.gép ¥ rit bd ich cia tién s§ C.
Villanoy.
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Tuyén tdp bdo cdo Hoi nghi khoa hoc VN-RP JOMSRE-SCS ldn thit nhdt, Ha N6i 4-1997

PHAN BS SINH VAT PHU DU G BIEN BONG TRONG BOT KHAO
" SAT VIET NAM-PHILIPPINES JOMSRE-SCS-1996

Liana Talaue - McManus', Marites Alsisto',
Poan Viin B¢?, Nguyén Duong Thao’
'Vién Khoa hoc Bién, Dai hoc Tong hop Philippines, '
2Dai hoc Quoe Gia Ha Néi, 'Vién Nghién ciou Hdi san, Viét Nam

1. MO DAU

Nizng sudt clia cac h¢ sinh thai bién nhiét d6i luon 12 méi quan tam cuia
nganh khoa hoc bién. DS khong chi 12 vin dé thi€u cac thong tin d€ lam sang to
hién tugng ngheo dinh dudng cing céc qu4 trinh tao ra va duy trii n6, ma con 1a
su nhan thitc vé anh hudng ngay cang tang clia c4c yéu t6 nhan van dén su thay
déi sitc san xuét clia cac ngudn tai nguyén sinh vat bién khoi va ven bo.

Véi dién tich khoéng 3,6 triéu km’, Bién Doéng 1a mot trong s6 cac bién
ven 16n nhdt th€ gi6i (Pauly va Christensen, 1993). Cdc nuéc xung quanh Bién
Pong di st dung ngudn loi c4 bién nhu nguon protein co ban (Morgan va
Valeneia, 1985). Cho dén nay, viéc khai thic cd ving ven bd & cic nudc nay
theo tinh todn di dat dén san lugng t6i da (Pauly va Christensen, 1993). Su suy

_gidm san lugng c4 khai thac trong khu vic ¢6 dan s& va kinh t€ tang nhanh da

am cho nhu cdu x4c dinh gidi han sitc san xudt ty nhién chia Bién Dong cang
tr& nén bifc xuc.

Bai bao ndy gidi thiéu két qua nghién citu budc ddu su phan bé sinh vit
phil du & Bién Déng qua cdc tu liéu thu thip duge trong chuyén khao sit Viét
Nam-Philippines JOMSRE-SCS thang 4/1996, chi trong danh gid phan b6 theo
chiéu ngang va thing ding cta thyc vat va dong vat phii du doc tuyén khao sat
tit Malina t6i Thanh ph6 H6 Chi Minh. Trong bdo cdo cling xem x¢t sit bién déi
theo d6 sau va gradien ngang cla sinh vat phi du, anh hudng clia dong chay va

~ cu triic nhiét-mudi t6i st phan bg cua ching va néu lén cic huéng nghién ciu

sinh vat phi du cho khu vire.

1. PHUONG PHAP NGHIEN CUU

_ Profile thing ding cha lugng Chlorophyll, 4nh sing, d6 mu6i, nhiét do
duge do tai 14 trong s6 20 tram nh mdy do tich phan c6 gin bd cam ing huynh
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quang Aquashuttle ctia hiing Chelsea Intrusments. Tai cdc tram nay dong thoi
con thu miu nudc bing may thu miu Rossette Sampler & cdc do sau 5, 25, 50,
75, 100, 150, 200 vi 300m dé xic dinh lwong Chlorophyll-a va sic t6 nau
(phacopigments) theo phuong phédp cta Parsons et al. (1984) trén may phén tich
quang phé. Tai 1 trong 4 tram nudc néng (tram 13) d3 st dung mdy
Aquashuttle d€ xdc dinh su bign déi luong Chlorophyil-a theo thdi gian va do
sau bing cédch do tai cdc thoi diém 10"00, 14"30', 18"00, 22"00, 2"30' va 5"00.

Miu dong vat phd du duge thu tai 14 trong s6 20 tram bing ludi vét
plankton 202 micromet, dai 2,5 m va dudng kinh miéng hréi 13 0,5m. MAu duge
thu thing ditng tir 100 va 200m sau dén mat bién d6i véi cac tram ¢ dd sau 16n
va tir 40m dé€n mat bién d6i véi cic tram noéng, mbi kha ning déu thu miu kép
(2 mau) va bao quan ngay trong dung dich 3,7% formalin. Lic diu loai luéi 64
um di duge sir dung cho phit hop véi kich thudc nho bé cua sinh vat phu du
bién nhiét d6i, sau d6 ludi nay bi mat nén luéi 202um duge ding thay thé.

Tai phong thi nghiém, cdc min déng vat phit du dugc ray va phan loai
thanh 2 nhém theo kich thudc tir 202 d€n 500 va trén 500um. Nhém c6 kich
thudc trén 500 um duge dém toan b, con nhém dudi 500 pm chi d&€m dai dién,
str dung pipet stempel. Déng vat phi du duge dinh loai dén taxon chinh va dém
s6 Iugng, méi tram d&€m 2 miu (kép). Téng mat dd cha chiing duge tinh todn va
quy v€ don vi s6 con trong mot mét kh6i nuée bién (con/m*). D x4c dinh sinh
khéi dong vat phit du, cdc miu cin dugce hru gitt it nhdt 1 thing cho chét dinh
hinh mau tréi di t61 da. Rra miu bang nude khong bi ion hod va lge ching trén
gidy loc di dugc lam kho vi can sdn. Cdc miu c6 dic dugc sdy kho & 60°C
trong 48 gi®, d6ng thoi ti€n hanh can trong lugng cua miu sau 24, 36 va 48 gio
sdy. Sinh kh6i dugc biéu dién & dang trong lugng khd (mg-khd/m’), méi tram
chi 14y 1 miu dé x4c dinh sinh kh6i, s6 miu con lai duge bao quan v gi.

L. KET QUA VA THAO LUAN

1. Thue vdt phit du

Hinh 1 biéu dién profil thing diing cta lugng Clorophyll-a tai cdc tram dai
dién (tram 2, 8, 15, 17 la cdc tram ¢6 do sau 16n va tram 13 c6 do sau nho),
dirdng ké ngang trén hinh chi bién duéi clia 16p x40 tron, bién ndy & ca cic tram
sdn va tram néng néi chung déu khong vuot qui 40m sau, riéng & cic tram
nong né con bién déi theo chu ky ngay.

Ham luong cuc dai Chlorophyll-a & tdt ci c4c tram sau déu nim trong 16p
nudc gan bé mit, d6 sau trung binh cha cyc dai khoang 78m. Céc cyc dai dudng
nhu rd nét hon khi 16p déng nhat khong day (nhu & cdc tram 2, 8 va 17). Khi
16p déng nhit day hon (tram 15), cuc dai tr& nén kém 16 nét. Gia tri cyc dai
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luong Chlorophyll-a & cic tram sau dao dong trong khoang tir 0,15-0,40 pg/l.
Tai tram 13 va 14 (bai can Trident va ran san hé Menzies), ham luong cuc dai
lai xuat hién ¢ 16p gin day va dao dong trong khoang 0,06-0,21pg/l. Nhin
chung trén toan tuyén khao sat, nhitng tram gin hodc nim & cic thém dao phia
tay Philippines (tram 2) va gidn hodc nim & thém luc dia Viét Nam (tram 17, 20)
déu c6 lugng Chlorophyll-a cao hon..

Chlorophyl! a {pg/l.)

0 02 04 06 0 02 04 06 0 02 04 06 0 02 04 06
0 f— 20 20 .f 20 }
g 40 40 40 40
e 60} 60 | 60 6o |
g 8ol 80 + 8o | 8o |
2 o0l 100 | 100 | 100 |
120 | ) 120 ] 120 | _ 120 } ,
] Station 2 140 Station 8 140 Station 15 14 Station 17
140 1350 hrs " 2050 hrs " 0100 hrs 0% 1530 hrs
0 02 04 08 0 02 04 06
20 20 |
5 40 I 40 :.
3
s 60 60 |
§ 80 | 80 |
& 100 } 100 |
120 | 120 | )
Station 13 Station 13
140 1000 hrs | "0 0230 hrs

Hinh 1: Profil thang ditng lugng Chlorophyll-a tai mot s6 tram VN-RP JOMSRE-SCS 96
(dudmg ké ngang chi do sau bién dudi 16p xdo tron)

Tai liéu dé ching t6i c6 thé so sanh két qua nghién citu clia minh con rat
it. Longhurst (1985) d3 tinh dugc lugng Chilorophyll-a ¢ dong Thai Binh Duong
nhiét déi la: trong 16p nude 0-10m dat khoang dudi 0,02 ug/l, trong 16p 10-35m
dat gid tri cao hon, 0,18 ug/l, cuc dai 0,48 pg/l ndm trong 16p 35-55m (phia trén
thermocline). Cuc dai ham lugng Chlorophyll-a & 16p gan bé mat ciing 33 gip
thdy & cdc dai duong nhiét ddi khdc (Mann va Lazier, 1996). Hién tuong nay
dudng nhu cé lién quan véi do day 16p xdo trén va bién phia trén cla
thermocline vinh clru. Cuc dai cang thé hién rd & nhilng noi ma su tch biét gifta
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hai 16p nay cang nhi€u. Trong phan tich ti€p theo can xem xét dén su phan bo
theo chiéu thang ding ctia c4c chat dinh dudng, dong vat phit du va vai trd dong
chay trong viéc hinh thanh gradient theo phuong ngang ctia cic yéu t6.

2. Déng vdt phu du

Phédn 16n sinh khéi dong vat phi du tr ong 200 mét nuée trén cling & Bién
bong déu tap trung & tdng nuée 0-100m véi gid tri trung binh 11,9 mg-kh6/m’
(hinh 2). Diéu nay duge chiing to béi téng trong lugng dong vat phi du trong
cdc ludi kéo thang dimg tir 200m sau dén mat bién thudng chi bang khoang 1/2
so vdi kéo tir 100m sau, nghia 1a néu ting gap d6i lwgng nuwde duoc loc thi sinh
khéi giam di 50%. O day c¢6 mot luu ¥ 13, tai tram s6 2 ching t6i dd thu duoc
mot miu dong vat phit du bang luét 64pm (ludi nay sau dé bi mat) va xédc dinh
dugc sinh khéi 1a 15,5 mg/m®. Nhur vy viéc st dung luéi 202pum dé thu miu
dong vat rit c6 thé da khong giir duge khoang 90% luong cac 4du tring.

Zooplankton biomass in the SCS

Dry weights {mg/m-3)

Stations

Hinh 2: Sinh khé&i Zooplankton trong 16p 0-100m tai cdc tram VN-RP JOMSRE-SCS "96

Thanh phidn dong vat phli du & tit ca cdc tram thu miu déu twong ty nhau.
Mat dé c4 thé trudng thanh chiém 94% t6ng s6, trong d6 c6 khoang 54%
Calanoid copepods vi 22% Cyclopoid. C4 thé con 12 du tring & cdc giai doan
khéc nhau chi chiém 5% va chd yéu 1a du tring Copepodites va Gastropod.
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Riéng mdu thu bang ludi 64pm c6 48% c4 thé trudng thanh va 52% 4u trang.
{chthyoplankton 14t it gap trong t4t ci cdc miu c6 thé do 1udi mét bé di khong
bat durgc nhiing c4 thé cé kha nang tranh Iusi cao.

Trong dot nghién cdu nay, ching t6i khé nhan thdy xu huéng bién déi
dong vat phit du qua cdc tram. Van dé nay s& duoc t€p tuc xem xét khi thu thap
duge nhiéu tur liéu hon.

Do cén it céc nghién cifu dong vat phit du viing bién khoi nhiét déi nén
viéc so sdnh két qua nghién cifu cla chiing t6i bi han ché. Trong mot s6 cong
trinh di cong bé thi sinh khéi dong vat phd du dugc thé hién dudi dang khoi
luong troi. So sinh két qua nghien citu trong dot khao sat nay vdi cic tu liéu
trude day thu duge & viing bién gin b Philippines ¢6 thé lam séng té doi diéu:
sinh khéi dong vat phil du & 16p nudc 0-80m cia vinh Calauag dat 17,0 mg-
kho/m’® (McManus et al., 1993), & Bolinao né dao dong tir 1,5 - 22,8 mg-kho/m°
cho cic mdu thu & tdng nude 0-10m (McManus, 1993). Sinh khéi dong vit phu
du & cdc tram khio sdt VN-RP JOMSRE-SCS-1996 kh4 thap, cén tiép tuc thu
thap thém s6 li¢u d€ xdc dinh su bién déi theo khéng gian va mia.

IV. KIEN NGHI

Trong nghién ctu tiép theo vé sinh vat phit du & Bién Dong, nhitng dé xuat
sau day can dugc xem xét khi xay dung ké hoach diéu tra khao sit:

I. Khd nang “nhay cdm” clia mdy do ngim cé thé sir dung dé x4c dinh
Chlorophyll-a trén dién tich rong hon. Kha nang nay biéu hién rd & ting nude
100m trén cling, bao gém c4 I6p xdo tron. Céc chi tieu khic cling c6 thé tinh
duge ké cd chdt rin huyén phu va do chiu sang.

2. Ichthyoplankton c6 thé 1a loai chi thi quan trong cin xem xét d€ xdc
dinh cdc sinh canh nguy cp va thiét lap m&i lién ket “thém luc dia-bai can dai
duong” & Bi€n Dong. Phuong tién thu méiu thich hgp nhy ludi bongo cdn duoc
st dung cho muc dich nay.

3. Viéc do cdc thong s6 clia hé sinh thai bién bao gém ca sifc san xuét sg
cdp 1a rat can thiét d€ danh gi hién tuong nghéo dinh dudng trong c4c hé sinh
thdi bién nhiét d6i. Cic phuong phdp c6 thé tién hanh trong qué trinh khio st
s€ bao gém ca soi hién vi phan xa huynh quang. Viéc xdc dinh sy bién déi Oxy
trong cic binh den trang thudng khong phu hop trong tinh trang sinh khéi thyc
vat phu du viing bién khoi qué nho.

Cac téc gia rat biét on Chinh phii Viét Nam va Philippines da c4p kinh phi
dé thyc hién VN-RP JOMSRE-SCS-1996. Sy giip d¥ cua hing Chelsea
Instruments thong qua viéc cdp may Aquashuttle cho nghién citu nay ciing duoc
danh gi4 cao.
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Tuvén tip bdao céo Hoi nghi khoa hoc VN-RP JOMSRE-SCS ldn thir nhdt, Ha Noi 4-1997

NANG SUAT SINH HOC SO CAP CUA PHYTOPLANKTON
VUNG BIEN KHAO SAT VIET NAM-PHILIPPINES JOMSRE-SCS '96

Poan Van Bo', Nguyén Duong Thao?, Nguyén Pire Cu,
Liana Talaue-McManus®, Marites Alsisto®
'Dai hoc Quéc Gia Ha Noi, 'Vién Nghién ciu Hdi sdn,
Trung tim KHTN & CN Qudc gia, Viét Nam
Vién Khoa hoc Bién, Bai hoc Tong hop Philippines

. MOT so KET QUA HIEN CO NGHIEN CUU THUC VAT PHU DU
VA NANG SUAT SINH HOC SO CAP VUNG BIEN SAU BIEN PONG

Trong nhiing nim gin day, nhiéu chuong trinh nghién cttu bién quéc gia
va hop tdc quéc t& di ¢6 duge nhitng két qua quan trong vé sinh vét phit du néi
chung va thuc vat phi du (TVPD) néi riéng & céc ving bién Viét Nam, tuy
nhién, cdc nghién cifu & viing bién sau Bién Doéng con it. Diém lai mot s& két
qua nghién ciu hién cé vé sinh vat phi du va ning suit sinh hoc so cidp vung
bién sau thdy ring:

Tai viing bién sau phia tiy Trudng Sa di xdc dinh duge 141 loai TVPD,
trong dé cé 86 loai tao silic (Bacillariophyta) chu yé€u la cac gibng
Chaetoceros, Rhyzosolenia, Bacteriastruni, Cosinodiscus, 52 loai tao giap
(Pyrrophyta) chu yé€u la giong Ceratium, va 3 loai tao lam (Cyanophyta) [5].
Da s6 cac loai TVPD & day c6 tinh rong nhiét-mu6i (nhu Chaetoceros
coartatus, C. diversus, Planktoniella sol, Cosonodiscus nobilis, Thalassiothrix
frauenfeldii, Rhizosolenia imbricata...) va va 46 mudi cao (nhu Chaetoceros
messanensis, C. atlanticus varskeleton, Consinodiscus excentricus...). Tal khu
vuc quin dio Trudng Sa di xdc dinh duge 56 loai TVPD, trong dé tdo silic ¢6
42 loai chi€ém 75%, tao gidp - 13 loai chi€ém 23% va tao luc (Chlorophyta) - 1
loat chi€m 2%. Phan I6n céc loai tao don bao & khu vuc nay c6 kich thude nhod
(cd 5-30 p chi€ém 70-85%) [1]. Nhitng din liéu trén cho thdy quin x& TVPD
Bién Dong rit da dang vé thanh phén loai, d6 13 dic trung dién hinh cla cic hé
sinh thdi bién nhiét d6i [4,11].

S6 Iugng trung binh nhiéu nim clia TVPD ving bién tay Trudng Sa 1a
155.000 t& bao/m’, thap hon khoang 60 14n so v&i viing bién Tay Nam B9, 9 14n
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so véi viing bién DBong Nam B9, 2 14n so véi viing bién Mién Trung va 20 14n so
véi vinh Bic Bo [4,5,6,8]. Tai khu vuc quin dao Trudng Sa, vao thing 4-1981
khi diing luéi vét siéu loc di xdc dinh s& lugng va sinh khéi cia TVPD bién déi
trong khoang 21,6 - 64,8 triéu t& bao/m* va 64 -185 mg twoi/m* [1].

Nang suit sinh hoc so cdp (NSSC) ctia TVPD & cic ving bién sau khéong
cao. Tai c4c viing bién sau trén 200m ndm phia déng kinh tuyén 111°E, NSSC
thudng dao déng trong khoang 0,12-12,20 mgC/m?.ngay. Khu vuc bién sau giita
Bién Dong (gidi han trong khodng 11-16°N va tir 112°E dén viing bién gin
Philippines) ¢é NSSC rit thdp, gia tri trung binh thuong khong vuot qua gidi
han 0,5-1,4 mgC/m®.ngdy, dién hinh cho ving bién nhiét déi nghéo dinh dudng
[2]. Nguyén nhan sic san xuét so cap ving bién sau Bién Dong thip chi yéu do
su bén vilng clia ¢du tric thang ding nhiét mudi cic khéi nudc da 1am cho qua
trinh van dong trao d6i giita cac 16p nude rat yéu, do dé su béi tii va bé sung
dinh dudng tit cic ting sau 1én ting quang hop bi han ch&. Theo do sau, NSSC
bi bién dong manh, thudng dat gia tri cao trong 16p nudc khoang 20-60m tuong
tu & cdc ving bién nhiét déi khéc. Do ting quang hop cé chiéu diay khi 16n
(120-160m va sau hon) nén mic di stc san xudt so cip ving bién sau khéng
cao, nhung gid tri tich phan cta né theo c6t nudc vin tvong déi 16n, dao dong
trong khodng 100-500 mgC/m*.ngay [2].

NSSC ctia TVPD khu vyc quan dédo Trudng Sa do duge bing phuong phép
dém '“C vao thdng 4-1981 dao déng trong khoang 1-40 mgC/m’.ngay tuong
ing vGi gid tri tich phan ¢& 200-800 mgC/m?.ngay [1]. Ngay tai ria cdc ran san
he, NSSC dat cd 20-40 mgC/m’.ngay, tuong duong véi gid tri cua viing bién
nhiét déi giau dinh dudng, song ngay trén binh nguyén ran né lai ¢é gid tri nho,
chi d¢ 2-5 mgC/m’.ngdy, cé thé lién quan dén kha ning bit méi cla céac loai
san ho va cac dong vat sdng trong ran [9,12]. Tai khu vire cach ria ran 50-200m,
NSSC ¢6 gia tri kha cao, dat 28-37 mgC/m’.ngay, nhung xa hon nita tir vai cay
sO trd 1én, né c6 gid tri rat thap, chi do 1-10 mgC/m>.ngay, la gia tri dic trung
cho viing bién nhiét déi nghéo nan.

I PHUONG PHAP MO HINH TOAN NGHIEN CUU NANG SUAT SO
CAP CUA THUC VAT PHU DU

Trong hé sinh thdi bién, FVPD la d6i tugng thifc 4n chii yéu ciia dong vat
phit du (BVPD), chiing dugc coi 12 "vat méi" cdon BDVPD dugc coi 14 "vat dit".
M6i quan hé "vat moéi-vat dif” luén nim trong th& can bing doéng ctia hé sinh
thdi bién, phu thudc chit ché vao céc diéu kién vat Iy vi méi trudng. Trén co s&
mo hinh canh tranh giita hai quan thé khic loai dugc Lotka (1925) va Volterra
(1926) don phuong dé xudt, mé hinh dong luc bién dong sinh khéi clia hai d6i
trgng ké trén duge dién ta nhu sau:
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dB[,/dt = (Kl - K(] - K4 - blKZBZ)BF (1)
dB,/dt = (b,b,K,B; - K, - K;)B,

trong d6 B, B, twong (ng 1a sinh khdi ciia TVPD va DVPD; K, K, K, - ¢ do
rieng ho hdp, quang hop va chét tu nhién clia quén thé TVPD; Ky, K, K, - t6c
do riéng loc nuéc, ho hdp va chét tr nhién ctia quan thé DVPD; b, - hé s6 chon
loc thitc an tu nhién ctia DVPD déi vé6i d6i tugng thitc an la TVPD; b, - hé s
dong hoa.

Téc do riéng cdc qua trinh sinh hoc (K;, i=0..5) phy thugc chat ché vao cic
diéu kién sinh thai méi trudng va mét s6 dac trung sinh hoc chia quin thé, dugc
x4c dinh theo 2 mé hinh ban thuc nghiém sau day [3,7,10]:

o Mo hinh vé su phdr trién tu nhién ciia qudn thé TVPD
K, = Po.Exp[Uy(T - Tp) - Qu.Ln(Mg)}

[ O néu Q < Qmin
K, =1 (2)
| K, .. Min (A, B, C, D) néu Q >Q,,, va 10<T<40

I max*

K, =P, Exp(Q, . T* - U,T)

Véi: [ Exp(U,.T-P)néuT<T,
Klmax = {
| Exp(U,.T - P)T/T néu T> T,

Q Q [P]
A= Exp(1 - ); B= :
e.Ky e.Kq Kpt+([P]
[NH,]+[NO,]+[NG;] {Si]
C= ; D= ;
K +H[NH,]+[NO,]+[NO;] K+[Si]
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o Mo hinh vé su phdt trién tir nhién ciia qudn thé BPVPD

0 néu Bg= 0
I<2mm(']3F[2 _(BF/Smin)]/Smin néu 0< BF <Smin
K2 B KZmax néu Sl:ninS BF SSmax
K, /1 +PyBe-S,.)] néu B, >S, )
K,= P, Exp [UyT - T,y) - Q,.Ln(My)]
Véi: {X Exp(T[mn - ) néu T<Tm1n
KQma.x = 4 X néu Tmm <T < T

(X.Exp(T-T,) - Q(T-T,,) néuT>T,
& day X = ¢.Exp[-U,.Ln(M,)]

Trong cdc mé hinh bén thyc nghiém ké trén, cdc t6c do riéng cé thit
nguyén l/ngay, rieng K, - m’/mg.ngdy; T(°C) - nhiét d6 méi trudng; Q
(cal/cm’.phiit) - cudng do bic xa quang hop; [P], [NH,], [NO,], [NO,], (Si]
(mgP, N, Si/m®) - hdm lugng cdc mudi dinh dudng v6 co Phétphit, Amoni,
Nitrit, Nitrat va Silic; e - co s6 logarit tu nhién. Cdc thong s6 ctia m6 hinh bao
gém: Q,;, 1a cuong d6 bic xa t6i thiéu cho quang hop; T, Toin> Ta - niCE 40
téi wu cho quang hop va khoang nhiét do t6i vu cho su phét trién cua DVPD Ko
(cal/cm’ phut) Kp, Ky Ky (mgP, N, Si/m*) - hé s& ban bio hoa cu’o‘ng dé chiéu
sang va cdc mudi dinh du’ofng Phét pho, Nito, Silic tuong tng; S, S,., (mg) -
khoang ham luong thic an t6i wru; ¢ - téc dé loc nudc cuc dai trong diéu kién
khéng giof han; MF, M, (mg) - kich thudc trung binh t& bac TVPD v cd thé
DVPD; U, P, Q c6 chi s kém theo 12 cdc h¢ s6 thuc nghiém. Gia tri cdc théng
sG k€ trén duge lya chon phit hop didu kién bién nhiét d6i va dic tinh da loai
clia quan xa thuy sinh vat viing nghién citu, cho & bang 1 [3,7].

Ldy cédc yéu t6 vat 1§ moi trudng do tai mot thdi diém, tai mot ting nude
nao dé lam dif liéu ddu vao clia mo hinh va néu mé hinh duge gidi trong diéu
kién dimg s& cho ta gid tri sinh kh&i tidc thoi tai thot diém va tai tAng nuéc ds.
Céac dic trung clia qud trinh san xudt so cdp tdc thoi tai tAng nuéc nghién citu
duoc xac dinh nhu sau:
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- Nang sudt thé (mgC/m’.ngay): P, = oK B
- Ho hap (mgC/m’.ngay): R, = oK B;
- Ning suat nguyén (mgC/m’.ngay): P, = P -R,
- Hé 56 P/B: H, = P/oBg
- Hiéu sudt tu dudng: H,= P/R,

- Hiéu suét chuyén hod ning lugng tu nhién: H, = BXP,/Q,

trong dé o la ty 1& ctia Cacbon hitu co trong san phdm (bing 6% trong lugng
tuoi hodc 40% trong luong khd); B - nang lugng dinh dudng ctia 1 mgC trong
san pham (bang 9,375 cal); 2P, (mgC/m’ngly) - téng lugng sin phim tinh
trong c6t nuéc 1m? tAng quang hop; Q,, (cal/m®ngay) - ning lugng bifc xa trén
miit bién.

Bing phép giai lap cho t6i nghiém 6n dinh véi sai s6 diéu khién ché do
ditng nho hon 10, m6 hinh trén da dugc dir dung dé tinh todn NSSC ciia TVPD
tai cac ting chudn & 16 tram VN-RP JOMSRE-SCS 1996 c6 du cédc dit liéu
trong thich, bao gém nhiét do nuée, cudng do birc xa, ham luong cidc muéi dinh
dudng v6 co Photphat, Amoni, Nitrit, Nitrat va Silic.

Bang 1: Cac thong s6 cia md hinh

Chi s6
m 0 1 2 3 4 5
b - 0.8 0.65 - - -
U 0.2 0,0725 0.8235 0,02 0,0482 | 0,0382
P 0,01 1,135 0,001 0.07 0,038 | 0.013
Q 0.1 - 0,0005876 0.2 0,0013 | 0,0013

0.05; Kp=3; Ky=14; K=20; Q,,=0.003; S =50; S...=75 T,=25;

T, =20, T, =25 $=62810% M,=0.01; M.=10°

1L KET QUA NGHIEN CUU VA THAO LUAN

K&t qua tinh toan tir m6 hinh cho thiy, tai ving bién sau Bién Pong, toan
b6 lwgng vat chét hitu co so khdi do TVPD tao ra déu phan bé trong khoang 200
mét nude trén cling véi gid tri khd thdp, trung binh cho tit ca cic tram khao sat
12 1,3 mgC/m’.ngay, dao'déng chi yé&u trong khoang 0-4 mgC/m’.ngay. Tai khu
vuc Trudng sa (tram 13, 14), NSSC tho khong vuot qua 2,3 mgC/m’.ngay.
Nhiing gi4 tri nhu trén dic trung cho ving bién khoi nhiét déi nghéo dinh
dudng. Thuc t€, ham lugng phot phat 16p nuéc mat 0-50m trong thdi ky khao
sat it khi vugt qua 5 mgP/m’.
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Nét dic trung phan bé thing ding NSSC ving bién siu 1a thuong dat cuc
dai khoang 2-4 mgC/m®.ngay & 16p nuée 20-50m (16p quang hop cuc dai), cang
xuéng sau sttc san.xuét so cdp cang giam nhanh va khong ding ké & do séu tur
100m tr& xudng (hinh 1a, b, c). Pay 1a qui luat dién hinh cia qua trinh san YQEL
so cdp viing bién nhiét d6i néi chung, lién quan dén céu tric nhigt mudi va céc
diéu kién méi trudng thich hgp cho sy tap trung TVPD & cdc tang nudc dudi
mét, nhat 1 diéu kién ning lugng bitc xa & cdc tang d6 khong qud cao nhu trén
mat bién. Thuc t& phan tich két qua do tryc ti€p lugng Chlorophyll bing thi¢t bi
tw dong Aquashuttle cha hing Chelsea Intrusments trong dot khao sit VN-RP
JOMSRE-SCS 1996 cho thdy, tai tdt ca cd¢ tram lugng Chlorophyll khong cao,
hdu hét bién déi trong khoang 0-0,4 mg/m’, tuong ng v6i sinh khoi TVPD
khong qud 110 mg-tuoi/m® (Chlorophyll-a chiém khoang 0,375% trong lugng
tioi cia TVPD [7]). Luong Chiorophyll 16n nhat do dugc tai ting 70m ctia tram
7 ciing chi dat 0,62 mg/m’, tuong iing véi sinh kh6i TVPD ¢& 165 mg-tuci/m’.
C4c tdng nudc cha cic tram thudc khu vie Truong Sa (tram 13, 14) va lan cén
¢6 lwong Chlorophyll rdt thap, khong vugt qué 0,2 mg/m’, da phin & mitc dudi
0,1 mg/m®. Trén hinh 2 thdy r& lugng Chlorophyll phan b6 rat tap trung trong
I6p dot bién nhiét musi phia trén véi cuc dai dat duge ¢ 16p nude 60-80m. Két
qua do Chloroophyll nhu trén duge xem la tv li¢u kiém chimng cdc két qua tinh
todn clia moé hinh ca vé gid tri va xu th& phan bé sinh khéi TVPD ving nghién
ciu (hinh 3).

Nét dic trung thit hai ctia qua trinh sdn xudt so c&p viing bién sau la cudng
d6 phan huy hitu co trong ho hap clia TVPD khong cao, trong 16p nude 0-100m
né thudng chiém khoang 30-50% lugng sin phdm thé. Do vay lugng sin phim
nguyén do TVPD tich luy duge thudng chiém t6i 50-80% lugng san phim tho
(hinh 4A). Tuy nhién, do cudng d6 bitc xa suy giam nhanh theo d§ sau nén
lugng san phim thé ciing suy gidm rédt nhanh k€ tir bién duéi 16p quang hop cuc
dai (khoang 50-60m san), va do d6 lugng san phdm tinh & céc ting sau thudng
mang gi4 tri am. Diéu nay twong ty & cdc tram do vao ban dém, khi biic xa
quang hop bing 0 thi san phdm tho khong dugc thanh tao va TVPD phai sir
dung chinh san phdm du trit ciia minh vao ho hap. Két qua tinh tai cdc tram do
vao ban dém cho thay, ho hap clia TVPD thuong dat gid tri cao & 16p quang hop
cuc dai, song ciing khong vuot qua 1 mgC/m>ngay.

NSSC viing bién sau khoéng cao, song do 16p quang hop c6 d¢ day 16n (tir
mit bién dén khoangl50-200m sau) nén gid tri tich phan ning sudt tho trong
cot nuée 1m? 16p quang hop ciing tuong d8i cao, vao c& 85-230 mgC/m’.ngay
d6i v6i cdc tram c6 do sau 16n va vio c& 10-65 mgC/m®.ngdy & cic tram 13, 14
thuoc khu vue Truong Sa (bang 2, hinh 5).
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Hinh la: Phan b6 thang ditng sinh khdi vA nang sudt so cdp tho
ctia Phytoplankton tai tram 2, 7, va 20 (két qua tinh tir m6 hinh)
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Hinh 1c: Phan bg thing ding sinh kh6i va néng sudt so cép tho
clia Phytoplankton tai tram 14, 16, va 17 (két qua tinh tit m6 hinh)
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qua cdc tram khao sit VN-RP JOMSRE-SCS *96 (ké&t qua tinh tir mo hinh)
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I Sinh khoi U Niang suft tho I Nang sudt nguyén
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A- Céc tram khéo vao thoj gian ban ngdy; B- Cic tram kh3o sdt vao thoi gian ban dém

Hinh 4: Gid tri trung binh sinh kh6i va nang sudt so cdp cla Phytoplankton trong 16p nuéc

0-100m tai cdc tram khdo st VN-RP JOMSRE-SCS *96 (k&t qua tinh tit m6 hinh)
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Hinh 5: Téng nang suft so cip cia Phytoplankton trong cot nuc 1m? k6p quang hgp
tai céic tram khio sat VN-RP JOMSRE-SCS "96 (két qua tinh t m6 hinh)

Nang suét tho I Ho hip l Nang sudt nguyén

Mot s6 hiéu sudt sinh théi & bac tu dudng vang bién sau (bing 2) 1a: hé s
P/B ngay & 16p 0-50 mét thuéng cé gi4 tri cao, bién déi trong gidi han kha rong
tir 0,4-1,8, trung binh 1,3, va mic di nhé hon so véi viing thém luc dia (1,5-1,7
[31]) nhung ciing 1a gi4 tri dic trung cla vang bién nhiét d6i. Trong 16p quang
hop (0-200m), hiéu suét tw dudng ludn 16n hon 1 bi€u hién kha ning tich uy
hifu co clia viing bién trong thdi k¥ khao sét; hiéu suft chuyén ho4 ning lugng
tu nhién bién déi trong khodng 0,014 - 0,15% trung binh 0,07% 12 gié tri thdp
hon so véi ving bién ven b3 (0.1 - 0,2% [37).
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(két qua tinh cua mo hinh)

Bang 2: Cic tham s§ cha qud trinh sdn xuét so cdp cha TYPD
_tai cdc tram khao sdt VN-RP JOMSRE-SCS’96 -

Gi4 tri tich phan trong cOt nudc 1m’ Céc hiéu sudt sinh thai trong
tAng quang hop tdng quang hop
Ten bo Sinh Nang sudt | Hohdp | Nang sudt | He s6 P/B | Hiéu H]Eu sép it
tram | day Khés tho (mgC/m?/ tinh ngdy | sudtty hc ;uya:
cot ' (mgC/mY ngy) {mgC/m*/ | trong l6p | dudng 04 ndng
nude (me- ngay : ngiy) 0-50m luong t
(m) tuoi/m” nhién (%)
2 0-200 11945 185 89 96 1.75 2.08 0.056
3* 0-200 13991 - 99 -99 - - -
5% 0-200 10398 - 71 -71 - - -
6 * 0-200 8825 - 62 -62 - - -
7 0-200 9938 228 69 159 1.38 3.30 0.036
8 * 0-200 9908 - 69 -69 - - -
g * (3-200 8718 - 66 66 - - -
11* 0-200 9425 - 70 -70 - - -
12 * 0-200 } 10523 - 80 -80 - - -
13a 40-50 283 11 3 8 - - -
13b 0-40 919 46 13 33 0.78 y 3.63 0.094
i3c 0-40 795 13 11 2 (.40 1.18 0.014
13d* | 0-40 920 - 13 -13 - - -
13¢* | 040 888 - 12 -12 - - -
131+* 0-40 849 - 12 -12 - - -
14 0-50 1643 606 20 46 0.77 3.36 0.154
15 * 0-200 9912 - 78 -78 - - -
16 . | 0-200 9729 86 71 15 (.92 1.22 0.037
17 0-200 11553 199 78 121 1.24 2.56 0.069
18 * 0-75 6001 - 48 48 - - -
19 * 0-200 11704 - 81 81 - - -
20 0-75 6386 132 55 76 0.87 2.38 0.092

Ghi chi: * Cdc tram khdo sdt vao ban dém (1 19h dén 5h)

IV. KET LUAN

NSSC ctia TVPD viing bién sau Bién Dong trong thdi ky khdo sat VN-RP
JOMSRE-SCS ’96 khong cao, trung binh 1,3 mgC/m’.ngay, dat cuc dai & 16p
nuée 20-50m véi gia tri khoang 3-4 mgC/m’.ngdy. Cang xuéng sau, NSSC cang
giam va khong ding ké & do sau tir 100m tr& xubng. Gid tri tich phan ctia NSSC
trong 16p quang hop (0-200m) dat c& 85-230 mgC/m’.ngay, rieng & khu vurc
quin dao Trudng Sa (0-50m) 13 10-65 mgC/m®.ngdy. Cic hiéu sudt sinh thii &
bac tu dudng viing bién sau Bién Dong thdp hon so v6i viing ven bd va thém luc
dia. :
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Tuyén tdp bdo cdo Hoi nghi khoa hoc VN-RP JOMSRE-SCS ldn thit nhdt, Ha Ngi 4-1997

NGHIEN CUU SAN HO VA RAN SAN HO
PHiA BAC QUAN DAO TRUONG SA TRONG BOT KHAO SAT
VIET NAM-PHILIPPINES JOMSRE-SCS '96

Vo S§ Tudn', Nguyén Huy Yét', P.M. Alifio’
"Trung tdm Khoa hoc Ty nhién va Céng nghé Qudc gia, Viét Nam
Vién Khoa hoc Bién, Pai hoc Téng hop Philippines

I. TONG QUAN TINH HINH NGHIEN CUU

B. Smith (1890) 1a nguoi dau tién cong b6 cong trinh nghién ctu san ho
& dao Nam Yét thudc quin dao Trudng Sa. Sau d6, Bernard (1897) trén co s&
nghién ctitu bo swu tip san ho cia Vién Bao tang Anh quéc di céng bé mot
loat c4c loai thudc 2 giéng Montipora va Anacropora, trong d6 ¢6 nhiéu méiu
thu & ddo Nam Y&t vi bai ngdm Macclesfield Bank & phia bic quin dio
Truong Sa.

O nita ddu th€ ky 20, cdc nghién citu san h6 va sinh vat trén ran san ho &
dao Hoang Sa va Trudong Sa chil y&u do Vién Hai duong hoc Déng Duong
thyc hién. Nam 1925, tdu De Lanessan ¢6 chuyén khao sédt ddu ti®n tai quin
ddo Hoang Sa (Paracels), tap trung nghién citu dia hinh d4y bién, san heé, c4
va kha ning khai thic chim bién. K&t qua da phat hién trong ving quin dao
c6 nhiéu bac thém, trong dé quan trong nh4t 1a bac thém & d6 sau 40-60m c6
bao phu nhiéu hay it san h6. Bac thém nay rong 16n nhit, nim trong gigi han
d6 sau rdt thuan lgi cho sinh vat bi€n phét trién, noi cu trd clia mét khu hé c4
phong phii. Poan khao st cdon quan sit va chup anh hinh théi ran vong P4
L6i, da phat hién trén mat dao san hé Hoang Sa dugc phli moét 16p san ho
s6ng phit trién, coi day 1a trd ngai 16n cho tét ca céc loai luéi kéo.

Thang 7-1927 tdu De Lanessan khao sat chuyén ddu tién tai quin dao
Trudng Sa, chi yéu quan tdm dén ran san ho, thd nhudng c6é chita Photphit
Can xi va mét s6 nhém sinh vat khdc. Ciing trong nim 1927, Krempf d3 cong
b8 "Hinh théi céc ddo san ho6 va ché€ do gi6 d6i hudng”, dé 1a két qua khio
s4t trong nhiéu ndm vé€ hinh thdi c4c ran san hé & viing bién ven by Viét Nam
va cdc quin ddo Hoang Sa, Trudng Sa.

86



Nam 1930 tdu hai quan Phép La Malicieuse va tdu De Lanessan di khao
sat lai dao Trudng Sa, bdi ngdm D4 Lat va Viing May (thudéc quin dio
Truong Sa) va P4 Chim Yén (thudc quin dao Hoang Sa). Cac cdn b khoa
hoc Phdp d3 chi ¥ quan sét kj vé chim va vich trén dao, phat hién ra sy hinh
thanh dao san ho ngdm & do sau 60-80m, lic nay P. Chevey di chi y t6i mét
s6 loai cd vung dio san h6 Trudng Sa.

Nam 1932, t4u De Lanessan t6 chitc khao s4t 14n thit hai ddo Trudng Sa
va dao Nam Y&t. Thang 4-1933 tiu nay cing véi cic tdu Alerte va Astrolabe
ti€p tuc khao sit dao Trudng Sa vid moét s6 dao & phia tay cla quin dao
Trudong Sa, chid trong nghién citu khu hé dong vat, thuc vat va dia chat. Hiu
hét cac chuyén khao sit Hoang Sa va Truong sa cta Vién Hai duong hoc
Pong Duong vio thap ky 20 va 30 di dugc tdng két trong céc bdo cdo hang
nam cua Chevey (1926, 1928, 1931, 1932) va Krempf (1930).

Tit sau nam 1933, cdc khao sit nghién cttu san hd & khu vuc nay bi gidn
doan. Mii dén nim 1975 mdi cé cong trinh nghién citu ctia Zou R.L. cong bd
92 loai san ho cing va 5 loai thuy tic san hé & quin dao Hoang Sa (do Trung
Qudc chiém giit tir nam 1974).

Thiang 4 nam 1981 trong chuong trinh hGp tdc Viét-X6 cua Vién Hai
duong hoc Nha Trang vi Vién Sinh vit bién Vién Doéng (Nga), cdc tau
Kallisto va Berill dd khdo sit cdc dao Trudng Sa va Sinh Tén. Lan d4u tién &
Trudng Sa, thi€t bi lan SCUBA dugc sif dung dé€ nghién citu cdu tric ran san
h6, thanh phén loai san h6 va rong bién, c4u tao dia ch4t, dia mao, vat 1y thuy
van. Két qua cla dot khéo sit ndy di din din dugc céng bs, trong dé
Nguyén Huy Yé&t, VO Si tudn, Lang Vin Kén (1989) cong b6 108 loai san ho
ciing thudc 40 gidng, 13 ho; Nguyén Huy Y&t (1989) cong bé 13 loai san hé
stng & dao Sinh Ton (c6 10 loai méi cho Viét Nam).

Thang 5 nim 1986 Vién Hai duong hoc Nha Trang d3 khao sit dio Nam
Yét, Son Ca biang tau Hai quan HQ-602, chli y&u nghién citu cfu triic ran san
ho, sinh thai ran va thanh phén loai c4 ran san ho.

Thang 6 nim 1988 Vién Hai duong hoc Nha Trang té chifc khio s4t ran
ngidm D4 Lat bing tau Tan Binh, chd ¥ nghién citu cau tric, sinh thii ran san
hé, nguén 1gi c4 va chim bién.

Thang 11 nim 1988 Chuong trinh Bién 48 (dé tai s6 13) té chitc khao
sdt “Trudong Sa 1” bang tau Bién Dong, nhung gip sy c6 héng tau nén két qua
rdt han ché, chi thu duge mét s6 méu sinh vat ving ran noéng va ving triéu
cua dao Trudng Sa.

Niam 1989 trong khuén khé Chuong trinh Bién 48, Vién Hai duong hoc
Nha Trang thuc hién chuyén khao sét “Truong Sa 2” nghién cite tong hop vat
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ly thuy van, dia chit, dia mao, h¢ sinh thai ran san ho, ngu()n lgi cd, ria chim
bién & céc ddo Song Tl Tay, Phan Vinh, Trudng Sa va cdc ran ngam D4
Nam, Téc Tan, Viing May. Két qua cua chuyén khao sit nay da dugc cong
b6 mot phin, trong d6 Nguyén Huy Yét (1991) cong bo 109 loai thudc 29
giong 13 ho san ho ciing & cum dédo Song T

Trong c¢dc nam 1994, 1995 va 1996, trong khuon khé nhi¢ém vu cta dé
tai “Diéu tra téng hop ngudn 1gi sinh vat bién quin ddo Trudng Sa” thudc
Chuong trinh dic biét Bién Dong-Hai do, do Vién Nghién ctitu Hai San chu
tri, Phan Vién Hai duong hoc tai Hai Phong la co quan phdi hop di lién tuc
khao sat cic dao Tru‘b’ng Sa, Nam Yét, Son Ca, Song Tu Tay va bii san hé
Thuyén Chai. Trong cdc dgt khao sat nay da sl dung thi€t bi lan SCUBA
nghién ciu t6i d6 sau 30-35m, noi dung nghién ciiu chd ¥ cdu tric ran san
ho, thanh phin quan xa ran (san ho, dong vat khong xuong séng, rong bién,
c4...), nguén lgi sinh vat va hién trang khai théc, sir dung. Cic dot khao sét
trén di thu duge nhiéu tai liéu, miu vat cua 304 loai san ho, 364 loai dong
vat ddy, gin 100 loai rong bién va tap hop duge danh muc cua 327 loai cé
san ho chung cho ca quin dao Trudng Sa. Cic két qua trén dang dugc cong
bé tirng phan.

Trong thoi gian niy cé mot s& cong trinh nghién ciu cta nwdc ngoai vé
sinh vat quin dao Trudng Sa, trong d6 Dai C.F. va Fan T.Y. (1996) céng b6
khu hé san h6 & ddo Thai Binh (do Dai Loan chiém giit ) ding trong “Atoll
Research Bulletin”. C4c tai liéu cia Philippines, Malaysia, Indonesia nghién
cifu v& san ho & viing bi€n nay chua dugc cong bé. -

II. TAI LIEU VA PHUONG PHAP NGHIEN CUOU

Céc nghién cttu sinh hoc ran san hé cita JOMSRE-SCS-96 duge thuc
hién trong c4c ngay 26, 28, 29 va 30 thng 4 tai 4 di€m 1a Scarborough Shoal
(15°07'11"N-117°50'48"E), Nares Bank (11°44'11"N-116°17'55"E), Trident
Shoal (11°29'43"N-114°38'45"E) va Menzies Reef (11°09'32"N-114°47'15"E).
Xét theo toa d6 thi Scarborough Shoal khong thudc quin dao Trudng Sa, con
3 d4o sau ndm & phin phia bic clia quin dao Truong Sa.

Nghién cttu thinh phdn loai san hé dugc thuc hién tai 3 diém 1la
Scarborough, Trident, Menzies do céc thg 1an khoa hoc (sit dung thiét bi lan
sau SCUBA) dam nhiém. Cac loai thudng gip duge dinh loai ngay duéi nudc
theo dic diém nhin dang san ho séng ctia Veron (1986). Nhiing mau khong
th€ x4c dinh tai chd d3 dugc thu vé phong thi nghiém va phan loai bing
phuong phdp nghién ciu hinh thdi cdu tric xuong, dua vao cdc tai liéu phan
loai hoc cuia Veron et al. (1977), Veron and Pichon (1979, 1982), Veron and
Wallace {(1984).
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Nghién citu d¢ phu cdc hop phidn trén nén ddy theo kj thuit mat cit
ngang (Line intereept transeet) cia English et al. (1994), s6 liéu chu y&€u do
cdc déng nghiép Philippines thuc hién va cung cdp. Chi€u dai mait cat la
100m & Narés va 60m & cac di€ém con lai. D6 phu ctia timg hop phin nén ddy
12 ty s6 cua téng d6 dai hop phin dé trén tong do dai cla toan mat cat. S§
lugng tap doan san ho bit gip trén mat cit duge st dung dé tinh chi s6 da
dang Shanon theo cong thitc cia Bakus (1990):

H' = -2P, log P,
trong d6 P, 1a tdn s& xudt hién trén day mat cit cla giéng thi i.

11 KET QUA NGHIEN CUU

1. Thanh phan lodi va su da dang sinh hoc

Ké&t qua dinh loai & thuc dia va trong phong thi nghiém d3 cho phép
théng k& danh muc san hé tao ran trong chuyén di€u tra trén cdc bdi can
(bang 1), bao gém 80 loai thudc 40 gidng san ho cing (b6 Scleractinia), 9
loai san h6 mém (bd Alcyonacea), 7 10di san hé sitng (bd Gorgonacea), mot
loai san ho than réng Tubipora (bd Stolonifera), va 1 loai san hé xanh
Heliopora (b Coenothecallia). Ngoai 19p san ho, con ghi nhan dugc mot s8
dai dién cua 16p thuy tic Hydrozoa gébm mot loai thuy tdc san hé Millepora,
mot loai thuy tdc san hd tim Disticopora va lodi (cay 14 han) Lytocarpus
philippinus. Xét trong bo san ho cimg, su da dang loai nhét thudc vé giéng
Méntipora (7 loai), Porites (7 loai), Pavona (6 loai). S6 loai dugc ghi nhan
nhi€u nh4t 1a & Trident (56 loai), sau d6 13 Menzies (48 loai) va Scarborough
(39 loai).

Bang 1. Danh muc san ho cdng ghi nhan & c4c bii can
trong dgt khao sat VN-RP JOMSRE-SCS ’96

TT Tén loai Scarbor. | Trident Menzies
1 2 3 4 5
Lép San ho Anthozoa
Bé San ho citng Scleractinia
1 | Pocillopora damicormis (L.) ) +
2 | P.verrucosa (EllL et Sol.) + + +
3 | Stylophora pistilata Esper +
4 | Acropora humilis (Dana) +
5 | A. gemmifera (Brook) +
6 | A. samoensis (Brook) +
7 | A. palifera (Lam.) + o+
8 | A. nasuta (Dana) +
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2 4 5
9 | Astreopora myriophthalma (Lam.) +
10" | A. ocellata Ber. +
11 | A. gracilis Ber +
12 | Montipora turgescens Ber +
13 | M. verrucosa +
14 | M. venosa (Ehr.) + +
15 | M. tuberculosa {(Lam.)
16 | M. floweri Wells +
17 | M. digitata (Dana)
18 | M. folisa (Pallas) . +
19 | Goniopora lobata Edw. & H. +
20 | Porites lichen Dana + +
21 | P.lobata Dana +
22 | P. cylindrica Dana
23 | P. stephensoni Cros. +
24 | P. australiensis Vaughan
25 | P. murayensis Vaughan
26 | Porites sp. +
27 | Coscinarea exesa Dana +
28 | Pavona varigns Verrill +
29 | P.venosa {Ehr.) +
30 | Gardinoceris planulata (Dana) '
31 | Leptoceris hawaiensis Vaughan +
32 | L. yabei (Pillai & Sch.) +
33 | L. gardineri V. d. Horst * +
34 | Coeloseris mayeri Vaughan +
35 | Pachyseris rugosa (Lam.) +
36 | P. speciosa (Dana) +
37 | Cvcloseris vaughani (Boschma) * +
38 | Fungia granuiosa Klunz +
39 | F. scutaria lam. + +
40 | Ctenactis echinata (Pallas) +
41 | Sandalolitha robusta Quelch +
42 | Galaxea fascicularis (L.) + +
43 | Echinophyllia echinoporoides V. & P. +
44 | Pectinia lactuca (Pallas) +
45 | Acanthastrea hillae Wells +
46 | Lobophyllia corymbosa (Forskal) + +
47 | Symphyllia radians Edw. & H. +
48 | Hydnophora microconos (Lam.) +
49 | Merulina ampliata (Ell. et sol.) +
50 | Scapophyliia cylindrica Edw. & H. +
51 | Cyphastrea serailia (Forscal) +
52 | C. chancidicum (Fors.) + +
53 | C. microphthalma (Lam.) + +
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) 2 3 4
54 | Caulastrea tumida Mathaii +
55 | C. echinulata (Edw. & H.)

56 | Diploastrea heliopora (l.am.) +
57 | Echinopora lamellosa (Esper) + +
58 | Favia stelligera (Dana) + +
59 | F. laxa Klunz. +
60 | F. pallida (Dana) + +
61 | F. matthai Vaughan
62 | F. speciosa (Dana) + +
63 | F. rotumana (gar.) +
64 | Barabatoia amicorum Edw. & 11. +
65 | Favites abdita (Ellis & solander) +
66 | F. pentagona (Esper) +
67 | Goniastrea retiformis (Lam.) + +
68 | G. aspera (Verrill)
69 | G. pectinata (Ehr.) + +
70 | G. australiensis (Edw. & H) +
71 | Leptoria phrygia (Ell. et. Sol.) + +
72 | Plattygyra daedalea (Edw. & H.) +
73 | P. pini Ch. +
74 | Plesia strea versipora (Lam.) + +
75 | Leptastrea purpurea (Dana) +
76 | L. transversa Klun. + +
77 | L. pruinosa Cros. +
78 | L. bewickensis (V.P. & B.) .
79 | Turbinaria mesenterina (Lam.)
80 | T. frondens (Dana) +
Bo San hé mém Aleyonacea

B1 | Sarcophyton crassocaule Moser + +
82 | §. ehrenbergi Marez. +
83 | S. elegans Moser +
84 | S. molle T. D. +
85 | Lobophytum roxasi Moser +
86 | L. batarum Moser +
87 | Sinularia polydactyla (Ehr.) +
88 | 8. dura Pratt +
89 | S. gyrosa Klunz.

s« | Bo San hé sung Gorgonacea
90 | Semperina rubra Kolliker +
91 | Acabaria formosa (Nut.) +
92 | Subergorgia verriculata (Nut.) +
93 | Rumphella aggregata (Nut.)
94 | Pseudopterogorgia flava (Nut.) +
95 | Junceella fragilis (Ridley) +
96 | Isis hippuris Linné + +




2 3 4 5

B6 San ho thian bo Stolonifera

97 | Tubipora musica Linné : + +
Bo San ho xanh Coenotliecalia

98 | Heliopora coerulea (Pallas) + +
Lép Thuy ticc Hydrozoa

99 | Millepora tenera Boschma + +

100 | Lytocarpus philippinus +

101 | Distychopora cf.violacea M. Edw. et. H.* +

Chii thich: * Loai ghi nhdn ldn ddu tién cho khu hé san hé Viét Nam

S6 lugng giéng loai di phat hién trén day 12 khong nhiéu va dé di dén y
kién cho rang khu hé san ho ving nay kém da dang. Tuy nhién, diéu can luu
¥ 1a cac khdo sit san ho cia VN-RP JOMSRE-SCS ’96 hau nhu chi ti€n hanh
trong cdc sinh canh tuong déi gidng nhau va han ch€ trong pham vi hep.

Phan tich chi s6 da dang Shanon théng qua tdn s6 xuat hién cua céc
giong san ho (bdng 2) da phin nao thé hién duoc mitc d6 da dang cta khu hé
san ho ving nghién cifu. Mic di chiéu dai mdt cét chi dat 100m & bii Nares
va 60m & cdc diém khidc nhung sé giéng san hé néi chung bat gap dat tix 12
dén 21 (trong d6 cé 10-19 gidng san ho ciing) va chi s6 da dang cé gid tri tir
0,857-1,035, trung binh la 0,9474£0,068 do6i véi toan bd san hd ndi chung.
Céac gi4 tri twong ing vGi riéng san ho ciing 12 0,803-0,921 va 0,873£0,047,

Bang 2. Dinh lugng tinh da dang cha san ho & cdc ran nghién cifu

Cac thong s0 Scarbor. Nares Trident Menzies
S0 luong gidng 16 2 21 12
san ho céc loai
S8 lugng giéng
san hé cing 13 10 19 10
H' cua todn b0 1.035 0.857 0.938 0.911
san h6
H cuasan h 0.921 0.803 0.911 0.865
cling
Gidng thudng | Porites 31.0 Pocillopora 27.5 | Porites 41.0 Porites 41.0
gdp va tan s¢ Favia 11.9 Porites 31.4 Cyphastrea9.0 | Galaxea 9.8
xudt hién (%) Montipora 7.1 | Acropora 9.8 Montipora 7.4 | Astreopora 8.2

So sanh védi cdc viing bién ven bd nam Viét Nam di nghién cttu (V5 Sy

Tuén, Phan Kim Hoang, 1996) thdy rang, cdc gia tri v€ tinh da dang cla san
ho ciing & céc bii can nghién citu thugc vio nhém khé cao (bang 3). Pi€u dé
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¢6 duge 1a nhd vao sy da dang vé thanh phan g16ng va tin s6 xuat hién khéng
qud cao clia mét s6 gidng thudng gap.

Béng 3. So sdnh tinh da dang cla san ho cling

& viing nghién citu VN-RP JOMSRE-SCS "96 v6i cdc viing ven bién nam Viét Nam

L S8 lugng gigng Gid tri H’
Ving so sanh Khoing dao | Trung binh Khoang dao | Trung binh
dong déng
1.Viing khao s4t JOM. "94 10-19 13.0 0.80-0.92 0.87
2. Quang Nam-P4 Ning 1-17 7.5 0.04 - 1.01 0.66
3. Khénh Hoa 15-27 18.4 0.95-1.23 1.08
4. Binh Thuan 15-22 17.3 0.74 - 1.08 0.89
5. Con Déo 8-22 15.5 0.54-1.20 0.91
6. Kién Giang 4-20 13.3 0.59-1.19 0.92 |

K&t qud nghién cttu thanh phén loai san ho ciia J OMSRE-SCS-96 khoéng
cho phép thio Tuan vé tinh chat khy h¢ vi quy mé nghién citu qué nho. pé
1am vige ndy, chiing t6i da tp hop cdc két qua nghién ciu hién c6 vé thanh
phdn loai san ho & quan dao Trudng Sa, bao gém cic nghién cttu & Nam Yét,
Son Ca (Vs Sy Tuin, 1986 - chua coéng bo), Sinh Tén (Nguyén Huy Yét et
al., 1989), Song Tir (Nguyén Huy Yeét, 1991), Nam Yét, Son Ca (Lang Van
Kén, Nguyén Huy Yét, 1996 a, b), Thuyén Chai (Nguyén Huy Yét, 1996) va
Thai Binh (Dai and Fan, 1996). Danh muc gitng san ho cing va dia diém bit
8ap duoc trinh bay & bang 4. Nhw vay cho t6i nay 69 giéng san ho cling
(trong d6 68 gidng san ho tao ran) di duoc phit hien & quan dio Truéng Sa.
Con s6 nay ching minh khu vuc nghién ciu thude vio viing ¢4 tinh da dang
cao ctia san hé tao ran.

Bang 4. Danh muc g10ng san hé cing di ghi nhan & quén dio Trudng Sa

[ STT Tén giong 1 |2 1314576 7 8
/ Stylocoeniella + +- + + + + +
2 FPocillopora + + + + + + + +
3 Seriatopora + + + + + + 4
4 Stvlophora + + + + + + + +
5 Paulastrea + +
6 Madracis + + +
7 Acropora + + + + + + + +
8 Anacropora + + + +
9 Montipora + + + + + + + +
10 | Astreopora + + + + + + +
1| Goniopora + + + + + + + +

| 12 | Porites + + + + + + + +
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STT | Tén giéng 1 2 3 4 5 ] 7 8
13 | Alveopora + + + +
14 | Pseudosiderastrea + + + + + +
15 | Psammocora + + + + + + +
16 Coscinarea + + + + + + +
17 Pavona + + + + + + + +
18 | Gardinoceris + + + +
19 | Leptoceris + + +
20 Coeloseris + + + + +
21 Pachvseris + + |.+ + + + + +
22 Cycloseris + +
23 | Fungia + + + + | + + + +
24 | Ctenactis + + + + + + + +
25 | Diaseris +
26 Herpolitha + + + + + + + +
27 | Halomitra + +
28 | Polvphyllia + + + + + +
29 | Sandalolitha + + + + + + +
30 | Lithophyllon +
31 | Heliofungia + +
32 | Podobacea + + + + + + +
33 | Galaxea + + + + ¥ + + ¥
34 | Acrhelia +
35 | Echynophyliia + + + + + + + +
36 | Oxypora + + + + + + +
37 | Mycedium + + + + + + +
38 | Pectinia + + + + +
39 | Blastomussa + +
40 | Australomussa +
41 | Cynarina ¥
42 | Scolymia +
43 | Acanthstrea + + + +
44 | Lobophyllia + + + + + + + +
45 | Symphyllia + + + + + + +
46 | Merulina + + + + + + + +
47 | Scapophyllia + + +
48 | Hydnophora + + + + + + + +
49 | Barabatoia + + + + + + +
50 | Favia + + + + + + + +
5] Favites + + + + + + + +
52 Caulastrea + + + + + +
53 Goniastrea + + + + + + + +
54 | Leptastrea + + + + + + + +
55 | Plesiastrea + + + + + + +
36 Plattvgyra + + + + + + + +
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STT | Tén giong | 2 3 4 S 6 7 8
57 | Leptoria + + + + + + + +
58 1 Montastrea + + .+ + + + +
59 | Diploastrea + + +
60 | Cyphastrea + + + + + + + +
6/ Echinopora + + + + + + + +
62 | Oulophyllia + + ] e+ +
63 | Oulastrea +
64 | Euphyllia + + | o+ +
65 | Plerogvra +
66 | Phvsogyvra +
67 | Trachyphyllia + +
68 | Turbinaria + + + + + + +
69 | Tubastreu + + + + + +

Ghi chii: I - Khu vie khdo sdt VN-RP JOMSRE-SCS 96, 2 - SongTuTdy, 3 - Nam Yét,
4 -Som Ca, 5 -Thdi Binh, 6 - Sinh Tén, 7 - Truomg Sa, 8 - Thuyén Chai.

Tuy nhién c6 thé thiy mitc do nghién ctu san h6 & quin dao Trudng Sa
néi chung con rat it so véi quy mé phan bs va dic di€m khu hé san h6 & day.
Néu dugc ddu tu trang thiét bi va khdo sdt chi ti€t chic chin s& b6 sung duge
nhiéu gidng loii nita. V€ vi tri dia 1y, qudn dao Trudng Sa ndm ké canh trung
tam phat tin cuia san ho tao ran An D¢-Thdi Binh Duong, lai ¢6 diéu kién rat
thuan 1gi (nhu nhiét do, do trong, ddong chdy...) cho su phat tri€én mot khu hé
da dang. Phan tich dic diém khu hé cla san h6 nam Viét Nam (V6 Sy Tun,
1996) va cia khu hé san hé Viét Nam (Nguyén Huy Y&t, 1995, 1996) thay
ring ving bién Trudng Sa cé thé ndm trong vung c6 trén 70 gidng san ho tao
ran. McManus (1994) c¢on cho ring quin ddo nay phai dugc xép vao viing ma
d6 gidu ¢ gidng loai san ho tao ran thudc loai cao nhit thé gidi.

2. Hinh thdi ran san hé

Cic bii can dirge VN-RP JOMSRE-SCS ’96 khao sdt déu ¢é kich thudc
16n va hinh théi da dang, trong d6, Scarborough va Menzies 1a hai bai can cé
mot phdn néi 1én mat nude khi triéu thap, con Trident va Nares thudng xuyén
chim sau trong nudc bién. Tuy nhién, t4t ca ching déu thuéc nhém cic ran
vong dién hinh (atoll) véi cdc dang bao quanh moét lagun (lagoon) réng. Két
qua khao séit trong thdi gian ngin va khéng gian hep chi cho phép néu lén
dac trung hinh thai cia mot phin céc ran san hé nghién citu.

Tai Scarborough, phin lagun c¢6 nén diy cét thé va rdt nghéo san hé.
Nguoc lai phan mit bing ran (reef flat) ¢ san hé phat trién manh, c6 thé dat
t6i do phu 100% & nhi€u ving véi wu th€ tuyét d6i thudc vé€ san h6 canh
Montipora digitata. Nén ddy ctia mit bing ran bi chia cét bdi cdc rinh sdu
ma dudi d6 ngoai Montipora wu th€ con ¢é nhiéu san ho khic nhu Porites
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dang canh, Faviid dang khoi va loai san hoé tric Isis hippuris. Suon déc ran
c6 nén ddy rin, san ho ngheo, chil yéu 1a san ho cing dang kh&i va san ho
mém véi tap doan nho.

Hai bii can Trident va Nares ¢6 nén ddy rin bi phan cat bdi cac rinh cit
v6i san h6 ¢6 do phong phi thidp. Tuy nhién, giéng san hé cinh Acropora
kha pho bién & Nares lai hdu nhu khéng xudt hién & Trident. Hinh théi ca
ran san hé bi chi phéi boi sy xuat hién cla san hé sing Junceella & mot s6
viing. Piéu cin chid ¥ la ¢ bi€n tuy mdi phat hién trong pham vi nhd &
Trident song ciing la yéu t6 gép phdn lam tang tinh da dang sinh hoc trong
khu vue nghién ciu.

Ran Menzies chi dugc khao sat & sudn d6c phia ngoai. Nén ddy ciing bi
phén cét bdi cdc rinh vuong géc véi bo ran. San ho cliing, mém va san hé triic
déu phan b6 rdi rac véi cdc tap doan kich thuée nho. Ngoai 20m sau, nén day
doc ditng va hau nhu khong cé san hd phan bo.

3. Cdu tric thanh phdin do phi

S6 liéu dinh lugng trén 4 mit cit dai 60-100m & d6 sau 10-22m (bang 5)
biéu hién dac trung d6 phil ciia céc ho‘p phin quan trong trén nén ddy cla cic
dia diém nghién citu. San hé ciing cé do phii rt thdp, tat ca cdc diém déu
thuéc vao nhém 1 trong hé théng phan loai d6 phl English et al. (1994).
biéu ding chi y 1a gi6ng Acropora hiu nhu khéng xuat hién ngoai trir & bai
can Nares. D¢ phu thdp cita san ho chét (0,12-3,45%) chitng té ring san h6 &
cdc diém nay kém phit trién va khong dat d¢ phl cao trong thoi gian gin
day. Nén day cédc bai can chu y&u 1a d4 Carbonat hodc bi phtl rong, trong d6
su pho bién clia rong voi la diéu cdn chi y. Trong cdc sinh vat khéng tao ran,
san hé mém ¢4 ¥ nghia nhit dinh d6i véi hinh thal ran & mot s6 viing.

Bing 5: Do phil (%) cta céc hop phin chil y&u trén nén ddy

Théng s6 Scarborough Nares Trident Menzies
1. D6 sau (m) 10 15 22 20
2. San ho6 cing 3,38 11,90 7,54 4,57
3. Acropova 0,00 3,72 0,00 0,34
4. San ho chét 0,12 3,45 0,33 0,24
5. Rong 68,81 20,03 16,66 31,33
6. Rong voi 0,67 17,90 3,73 6,19
7. San hé mém 5,50 0,52 0,58 2,05
8. Hai mién 0,14 0,66 0,70 1,08
9. Cat 11,86 2,33 45,66 1,60
10. D4 vo1 0,70 42,06 23,54 52,65
11. Vun sinh vat 0,00 11,99 3,61 0,92
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Phan tich cdu tric tdp doan san hd cing (bang 6) cho thiy san h6 dang
khé&i va dang pha phé bién hon dang canh (ngoai trir & bi can Nares) va céc
dang khac. Cing v81 do phu thip, tinh trang ciu tric tap doan nhu vay da tao
nén sy ngheéo nan vé canh quan clia cc ran san ho nghién citu. Chiing hoan
toan khong tao nén sir phan ting va vi viy ¥ nghia 12 noi tri 4n cho céc sinh
vat khic trd nén han ché.

Bang 6: Dg phd (%) cta cdc dang cu tric tap doan san ho cing

Dang tap doan ~ Scarborough Nares Trident Menzies
I. Dang canh 0,00 4.39 0,11 0,33
2. Dang ban 0,00 0,00 0,00 0,00
3. Dang phu 1,22 2,60 2,07 1,56
4. Dang khdi 2,00 1,62 5,11 2,47
5. Dang gan khéi 0,09 1,28 0,06 0,17
6. Dang 14 0,00 0,00 0,00 0,00
7. Dang nim 0,00 0,02 0,19 0,04

Theo két qua dinh lugng trén day, mot didu o rang 12 & cac déi sau cla
céc bai can, san hé néi chung tuwong doi kém phat trién véi dic trung chung
12 d6 phi thdp, khong phan tdng. Nguoc lai, viing ran phiang (nhu khao sit &
Scarborough) ¢6 san ho phan b6 rit phong phi va chii yéu duge bao phu véi
cdc san hoé dang canh. K&t qua nay phi hop véi cic nghién ctu trude day &
cdc dao ndi phia bic quin dao Trudng Sa. Khao sat & Nam Yét, Son Ca
(1986) cho thdy ving ran phang cé hinh thdi da dang, ddy bi phan cit bdi cic
ranh trliing v6i san ho canh Montipora wu thé va cic loai Acropora d6ng phat
trién. Mao ran cling gém cédc giéng san hé dang canh chdc Pocillipora,
Acropora bao phu véi d6 phi cao (V6 S§ Tuédn, 1990). Trén mat cit & tay bic
dao Sinh Toén, san ho rdt phong phd dén do sau 13m véi d6 phu trung binh
khoing 60% va da dang vé hinh thai tap doan. O céc d6i sau hon, do phi san
ho chi dat t6i da 1a 10% (Preobrazhenxki, 1981). K&t qua khao sat & 6 diém
xung quanh dio Thdi Binh (Dai & Fan, 1996) ciing chiing t6 san hé6 chi
phong phd dén d6¢ sau 3-8m tuy dia diém véi d6 phi trung binh 30-50%.
Phin ngoai mat bing ran san h6 chi ¢6 d6 phi t61 da 13 10% con sudn déc
chi cé khoang 5% va chu y&u la san ho mém va sing. S8 liu thu thap viing
nwéc noéng cum diao Song Tit (Nguyén Huy Yé&t, 1991) cho mot Két qua
tuong tu. Cu thé 13, § d6i nong ven cac ddo ndi, san ho dang canh, dang ban
phét trién 1am cho ran cé c4u tric phan ting. O d6i sau do phi san ho giam
hin. Con & D4 Nam mit bang ran néi 1én khi triéu thap ciing dugc wu the bsi
san ho canh Montipora digitata, c6 noi do phu dat t61 70%. Sudn déc ran bi
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phan cat béi cdc ranh, c6 do phi thap 10% & phan trén va dat 50% & noi sau
trén Sm. '

IV. NHAN XET CHUNG

Dot khao sit Viét Nam-Philippnes JOMSRE-SCS *96 di nghi nhén téng
56 98 loai san ho cic loai va 3 lodi thudc 16p Thuy titc (Hydrozoa). Trong 98
loai cua I16p san ho thi 80 loai thudéc san hé cing (bd Seleractinia), 9 loai
thudéc san hé mém (b6 Alcyonacea), 7 loai san ho sitng (b6 Gorgonacea), 1
loai cla bd Stolonifera va 1 loai cia boé Coenothecalia. Trong s6 3 ran thu
méiu dinh tinh, s& loai nhiéu nhat cé & Trident (56 loai), sau d6 dén Menzies
(48), it nhdt la & Scarborough (39). N&u xét riéng nhém san ho tao ran, dot
khao sit nay chi phat hién dugc 40 giéng so véi 69 gidng di phat hién trong
pham vi toan b¢ quin dio Trudng Sa (vi dot ndy dugc ti€n hanh trong cdc
sinh canh giéng nhau va trong pham vi hep).

Trong 4 ran san ho6 da khao sdt, Scaborough nidm & phia déng rinh sau
Palawan, 3 ran Nares, Trident va Manzies nim & phia béc quédn dao Trudng
Sa. Cdc ran san hé nay di con chim duéi bién (Nares va Trident) hay di tro
thanh bii can (Menzies) déu 1a cdc ran san ho cé kich thude 16n va thudc vao
nhém ran vong (atoll) dién hinh.

D6 phu cua nhém san hé tao ran trén céc mit cit déu rat thdp, chi dat tir
3,38% (Scarborough) dén 11,90% (Nares), da s6 cic loii ¢cé tap doan dang
kh6i nhé va dang phil. Nhém sinh vat phong phi nhit trén nén ddy 1a rong
bi€n, chiém ty 1& 16n & tit ca cdc ran (tr 16,66% & Trident téi 68,81% &
Scarborough), cdc nhém sinh vat khic déu nghéo nan ngoal trit san h6 mém
& Scarborough (5,5%). Ty 1é san ho chét cling rdt thap, trong khi d6 ty l¢ day
cdt va dd voi rat cao (42,06-52,65%) chimg to quén x4 san hé tao ran & céc
ran nghién citu kém phdt trién trong thdi gian gin day.
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Tuyén tdp bdo cdo Hoi nghi khoa hoc VN-RP JOMSRE-SCS ldn thit nhdt, Ha Noi 4-1997

KET QUA NGHIEN CUU RONG-CO BIEN QUAN PAO TRUGNG SA
TRONG DOT KHAO SAT VIET NAM-PHILIPPINES JOMSRE-SCS 96

Nguyén Vin Tién, Nguyén Huy Yét, Vo Sy Tudn
Trung Tdm Khoa hoc Tu nhién va Cong nghé Qudc Gia, Viét Nam

I. MO BAU

Rong bién (Seaweeds) la mot nhém thuc vat bac thap, ¢6 vai trd quan
trong trong cic hé sinh thai (HST) bién. Chidng 13 sinh vat ty dudng san xu4t ra
vat chat hitu co théng qua qud trinh quang hgp. Cdc thim rong bién c6 vai trd
khong nho trong viée giit c¢in bing sinh thdi va diéu hod mdi trudng ciia thuy
vic. Mot s6 1oai rong bién c6 thé xem nhu nhimg sinh vat chi thi, dic biét cho
su nhiém bin cla méi trudng. Ngay nay ngudi ta cé thé ding mot s6 loai rong
dé 1am sach virc nuée bi 6 nhiém. Rong bién con ¢é ¥ nghia kinh t&€ kh4 16n,
chiing dugc ding 1am nguyén liéu d€ ché bién cic loai keo rong bi€n nhu agar-
agar, alginate, carrageenan, clorua kali, i6t... ngodi ra rong bién con ding dé
1am thu6e, thuc phdm cho ngudi, thic dn cho gia stic va lam phan bén. Vi vay
mdi qudc gia c6 bién déu da va dang quan tam dén viéc nghién citu rong bién.

Co bién (Seagrasses) la thuc vat bic cao séng chim ngap hoan toan trong
nude bién. Cdc tham cd bién (Seagas beds) 12 noi dé tritng va 1a thitc 4n cla
nhiéu lodi déng vat bién (cd bién, chim, d6i méi, vich, quan déng, bd bién
Dugong dugon. Nhiéu loai co bién c6 thé sir dung dé 1am thudc chita bénh cho
ngudi, 1am thyc phdm, san xuft gidy, lam dém, san xudt hod ch4t, ché tao
nitrocellulose v.v...

Trudng sa 1a mot quin dao nim & gilta vi nam Bién P6ng bao gém hing
chuc ddo ndi va hang trim ddo chim hay bii can. Noi day duge xem 1a viing cé
da dang sinh hoc cao, 13 trung tam du trit va phat tdn ngudn gidng cic loai sinh
vat cho toan Bién Déng. Nhitng céng trinh nghién citu truée day vé rong bién &
quin ddo Trudng Sa c6 rét it, ching t6i chi tim dugc 1 bai bdo cha J. Koster,
1937 ¢6 nhic dén 23'lodi rong bién & Nam Yét, Itu-Aba va Sand-Caye [8]. Nam
1981 Vién Hai duong hoc Nha Trang trén co s& hgp tdc v6i Vién Sinh hoc Vién
bong (Nga) di khao sét rong bién & dao Trudng Sa va Sinh Tén, nhung cic két
qua nghién cttu chua duge céng bé. Trong nim 1994-1996 trong khuén khé dé
tai “Diéu tra téng hop nguén lgi sinh vat bién quin dao Trudng Sa’’ do Vién
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Nghién cttu Hai san chl tri, ching t0i dd khao sat rong cd bién & cic dao
Truong Sa 16n, Nam Yét, Son Ca, Song Tit Tay va Thuyén Chai. Tuy nhién cac
tai liéu v miu vat thu duge qua cic dot khao sat d6 vin con dang duoc ti€p tuc
chinh 1y vA cong bd. Nhiing cong trinh nghién ctru vé ¢b bién trudc day & quin
ddo Trudng Sa hoan toan chua cé. Do d6, mét trong cac nhiém vu dat ra cho
VN-RP JOMSRE-SCS ’96 la:

- Thu méu b8 xung va x4c diph thanh phén loai rong cd-bién.
_ Nghién citu sy phan b6 va tinh chét cia khu h¢ rong bién.

- Buéc diu fim hiéu tinh hinh nguén loi rong bién khu vyc quan dao
Trudng Sa.

IL. TAI LIEU VA PHUONG PHAP NGHIEN CUU

Miu rong bién chii y&u thu & 3 dao 1a Scarborough, Trident va Menzies,
ngoai ra con thu dugc mot s6 méu & Nares Bank bing cudc dai duong tai do sau
60m. Miu rong do 2 nhém cén bo thu va duge phan tich & 2 co quan 1a Vién
Hai duong hoc Nha Trang va Phan vién Hai duong hoc Hai Phong. Phuong
phép xUr 1§ miu theo quy pham diéu tra rong bién clia UBKH & KTNN (1981),
dya vio cdc tiéu chudn hinh thdi bén ngoai va lat cét giai phiu bén trong dé
" dinh loai, ding kinh hién vi quang hoc ¢6 d¢ phéng dai 1350 lan.

K&t qua phan tich ctia ci 2 nhém dugc téng hop dé xay dung bdo cdo.
1. KET QUA NGHIEN CUU
1. Thanh phan lodi

K&t qua phan tich gin 100 mau rong bién kho va 7 tii rong ngim
formaline thu dugc clia VN-RP JOMSRE-SCS *96 tai ving bién quin dio
Truong Sa di x4c dinh dugce 69 loai thude 11 bo, 23 ho, 40 chi cua 4 nganh
rong bién (bang 1), trong dé nganh Rong Do (Rhodophyta) ¢6 56 loai nhiéu
nhat, 47 loai, chiém 68,12% téng s6 loai. Nganh Rong Luc (Chlorophyta) c6 9
loai, 13,04%, nganh Rong Nau (Phaeophyta)- 7 1oai, 10,14% va nganh Rong
Lam (Cyanophyta)- 6 loai, 8,7%. Trong nganh Rong Lam, ho c6 nhiéu loai
nhét 13 ho Ossillatoriaceae (5 loai), v6i nganh Rong D6 1a ho Chaetangiaceae
(10 lodi) va ho Rhodomelaccac (10 lodi), v6i nganh Rong Nau la ho
Dictyotaceae (6 loai) va nganh Rong Luc 1a ho Codiaceae (5 loai). Nhiéu ho
chi tim duge 1 lodi nhu Scopulonemataceae (thuéc Rong Lam),
Bonnemaisoniaceae, Rhizophyllidaceae, Hildenbrandtiaceae, Nemastomaceae,
Plocamiaceae, Hypneaceae (Rong DO), Sargassaceae (Rong Nau),
Cladophoraceae, Valoniaceae (Rong Luc)...
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Bang 1. Thanh phén loai rong thu duge trong dgt khao sit VN-RP JOMSRE-SCS *96

T Tén loai i} Phdn bé
Scarb. | Trident | Menzies | Nares
(1) \ (2) 3) 4) (3) (6)
NGANH RONG LAM CYANOPHYTA :
Bo Pleurocapsales
Ho Scopulonemataceae
1 Dermocarpa sphacrica Set. & Gar. + +
Bé Nostocales
Ho Oscillatoriaccae
2 | Oscillatoria margaritifera ( Kuetz ) Gom. + + +
3 | O. simlicissima Gom. + + +
4 | Oscillatoria sp. + + +
5 | Lyngbva martensiana Menegh. et Gom. +
6 | Lynghva sp. + + +
NGANH RONG PO RHODOPHYTA
Bo Nemalionales
Ho Helminthocladiaceae
7 | Trichogloea requienii (Mont) Kuetz +
8 | Liagora caenomyce Decn. +
9 | L. ceranoides Lamx. +
10 | L. filiformis Fan et Li.
Ho Chactangiaceae
11 | Galaxaura subverticilata Kjell. +
12 | G. fasciculata Kjell. +
13 | (0. fastigiata Decn. +
14 | G. arborea Kjell. +
15 | G. pacifica Tanaka +
16 | Actinotrichia fragilis (Forskal) Boerg. +
Ho Bonnemaisoniaceae
17 | Asparagopsis taxiformis (Del.) Trevisan +
Ho Gelidiaceae
18 | Gelidium divaricatim Mart. +
19 | G. crinale (Turn.) Lamx. + +
20 | G. myrioclada Felm. et Ham. +
21 | Gelidium sp. +
B¢ Cryptonemiales
Ho Rhizophyllidaceae
22 | Chondrococcus homemanni (Mert.) Schmitz. +
Ho Peyssonncliaceae
23 | Peyssonnelia caulifera Okam. +
24 | P.rubra (Grev.)l. Ag + +
Ho Hildenbrandtiaceac
25 | Hildenbrandtia prototypus Nardo +
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(2) 3) ) ) (6)
Ho Corallinaceae :
26 | Jania longiathra Dawson +
27 | J. decussato - dichotoma Yendo + +
28 | Amphizoa flagilissima (L.) Lamx. + +
Bo Gigartinales
Ho Nemastomaceae
29 | Titanophora puichra Dazson +
Ho Plocamiaceae
30 | Plocamium telfairiae Harv. +
Ho Gracilariaceae
31 | Corallopsis minor (Sond.) J. Ag +
32 | Gelidiopsis repens (Kuetz.) Schmitz +
Ho Hypneaceae
33 | Hypnea pannosa ). Ag. +
Bo Ceramiales
Ho Ceramiaceae
34 | Ceramium maryae 7.. v. Bosse +
35 | C. tenuissimum J. Ag + +
36 | C. cingulatum W. v. Bosse +
37 | C. fastigiatum Harv. +
38 | C. mazatlanense Dawson +
39 | C. procumben Set. & Gardn. +
40 | Centroceras clavulatum (Ag.) Mont. +
41 | Wrangelia penicillata C.Ag +
42 | HalopOlegma duperreyi Mont. +
Ho Rhodomclaceae
43 | Callithamnion corymbosum Lyngb. +
44 | Amansia glomerata J. Ag. +
45 | Polysiphonia harlandii Harv, +
46 | P. subtilissima Mont. -+
47 | P. tongatensis Harv. + +
48 | Lophosiphonia sp. +
49 | Tolypiociadia glomerulata (C.Ag. Schmitz. +
50 | Laurencia tropica Yam. + +
51 | L. cartilaginca Yam. +
52 | Laurencia sp. +
53 | Chondria sp. +
NGANH RONG NAU PHAEOPHYTA
B¢ Dictyotales
Ho Dictyotaceae
54 | Dictyota dichotoma (Huds.) + + +
55 | D. divaricata Lamx. +
56 | D.indica Sonder + +
57 | D. friasbilis Setch. +
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(2) (&) @ &) (6)

58 | Zonaria stipitata Tan & Noz. +
59 | Padina japonica Yam. + +
B6 Fucales

Ho Sargassaceac
60 | Turbinaria omata (Turn.) J. Ag. +
NGANH RONG LUC CHLOROPHYTA
Bé Cladophorales

Ho Cladophoraceae

61 | Cladophora sp. + +
Bé Siphonocladiales

Ho Valoniaceae

62 | Valoniopsis pachynema Boerg.
Ho Anadyomenaceae

63 | Microdictvon okamurai Setch. +
Bo6 Codiales
Ho Caulerpaceae
64 | Caulerpa serrulata (Forsk.)J. Ag. +
Ho Codiaceae
65 | Halimeda cuneata Barton +
66 | H. incrassata Lamx. +
67 | H. microncsia Yam. +
68 | H. opuntia Lamx. ' +
69 | H. tuna Lamx, + +
Téng cong | 22 33 37 2

Cb bién (Seagrass) thudc nganh thuc vat ¢ hoa Anthophyta, 16p Pon tir
diép Monocotyledoneae, bd Helobiae. Giéng nhu cic thuc vat bic cao & trén
can, cic lodi co bién ¢6 than, ré, 14, hoa, qua va hat. ( dusi bién, thim cd
khong nhimg déng vai trd nhu mot quan xi sinh vat ma con biéu hién nhu mot
hé sinh thdi. V€ géc d6 nao dé c6 thé xem cdc tham c6 bién nhu 13 noi cu trd
(habitat) ctia nhi€u nhém sinh vat (cd, dong vat khong xuong séng, tdo phu
sinh...). Cdc két qua nghién citu cho thiy ning suit so cip clia hé sinh thai co
bién dat khd cao (4560 gC/m*.nam) tuong duong véi niang suft so cidp cha hé
sinh thdi rimg ngip man (4500 gC/m*ndm) va hé sinh thi ran san hé (4200
gC/m*.nim).

Do han ché€ vé thdi gian va pham vi khong gian cho nén trong chuyén khao
sét thang 4-1996 chiing t6i chi thu dugc 2 lodi cb bién (bang 2). Néu tinh ca két
qua khao sat trude day (Nguyén Van Tién, Nguyén Huy Yét, Bam Pitc Tién,
1995) thi dén nay di biét & quin ddo Trudng Sa c6 4 loai ¢ bién 1a Halophila
ovalis, Thalassia hemprichii, Thalassodendron ciliatum va Cymodocea
serrulata. S6 1oai cd bién & Trudng Sa chic chan s& con nhi€u hon mét khi ¢é
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c4c cudc diéu tra & nhiéu dia diém khdc nhau trong pham vi khong gian rong
16n hon. Hién nay d6i véi ving Bién Dong s6 loai cb bién di bi€t & phia bo
Philippines 1a 16, Viét Nam la 14, Malaysia-13, Indonesia-12, Thailand-12,
Singapore - 7 va Campuchia - 4. Quin déo Truong Sa nim & giita va nam Bién
Pong chic chén s& c6 s6 loai cd bién nhiéu hon hién nay dé biét.

Bang 2. Thanh phén loai ¢4 bién trong dgt khao sit VN-RP JOMSRE-SCS 96

TT Tén loai Tram
Scarborough Menzies
1 | Ho Potamogetonaceae Thalassodendron +
ciliatum (Fors.) den Hartog
2 | Ho Cymodoceae Cymodocea serrulata +
(R.Brown) Ash. et Magn

2. Tinh chdt khu hé rong bién ving khdo sdt

Khu hé rong bién (Algae flora) thuc mét ving nghién citu nao do 1a két
qua chia sur twong tac 1au dai va tdng hop clia cdc y&u 16 moi trudng va su thich
nghi cia lodi véi diéu kién s6ng. Lién quan dén doi s6ng clia rong bi€n c¢6 hang
loat c4c yéu t6 ngoai canh nhu nhiét do, o mudi, pH, dinh dudng, bic xa mat
trdvi, dong chay... Dic biét, ngudng chiu nhiét cia méi loai thuong dugc dung
lam chi tiéu x4c dinh tinh chit cla khu hé rong bién. La thuc vat bac thdp nén
c4c loai rong bién lai cang nhay cam véi nhiét do. Do vai tro ctia nhiét d6 quan
trong nhu viy cho nén cic nha nghién cttu rong bién da dé nghi dung su thich
g nhiét d6 1am chi tiéu x4ac dinh tinh chit clia khu hé (Zheng C. K. va Chang
€. F., 1962). Theo dé nghi nay thi khu hé rong bién han d6i c6 nhiét do nudc
trung binh Ia 0-5°C, khu hé can nhiét ddi: 20-25°C, khu hé nhiét déi: trén 25°C.

(Gving bién phia nam Viét Nam, nhiét d6 nudc ting maét trung binh mua
déng 28,5-29,6°C, trong viing nong 30-32°C. 3 quan dao Trudng Sa két qua
khao st vao thang 5-6/1994 cho thdy nhiét do nuéc tdng mat 1a 30,6°C, nhiét
d6 khong khi 29,4°C (Nguyén Tién Canh, 1994). Nhu vdy, ¢ bét ky thdi gian
nao trong nim nhiét d6 nudc tdng mat déu trén 25°C va do d6 tinh chit nhiét
d6i clia khu he rong bién quan dio Trudng Sa di dugc khing dinh. Nhiing loai
nhiét d6i dién hinh di gap & ving khdo sit 1a Turbinaria ornata, Valoniopsis
pachynema, Asparagopsis taxiformis, Caulerpa serrulata, Hypnea pannosa,
Chondrococcus hornemani, Laurencia tropica, Actinotrichia fragilis,
Galaxaura fasciculata, Pcyssonnelia rubra, Ceramium maryae, Titanophora
pulchra, Wrangelia penicillata, Halimenda cuneata...

Ngoai ra ngudi ta con dua vao tinh chét phan b6 khong gian lién tyc va
tinh gidm s6 lugng loai va kich thudc c4 thé clia nhém Rong nau theo hudng
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giam vi do d€ nghién citu khu hé rong bién. Ap dung cong thiic Cheney [5] dé
tinh cho viing quin dao Trudng Sa ta duge k&t qua nhu sau:

(S6 loai Rong Do + Rong Luc) : (Rong Nau) = (47 +9) : 6 =9,33

Theo Cheney, néu ty s6 trén nhd hon hodc béng 3 thi khu hé rong bién cia
viing nghién cttu mang tinh chét cin nhiét déi, néu trong khoang 3-6: khu hé cé
tinh hdn tap, n€u 16n hon 6: khu hé ¢6 tinh nhiét ddi. Nhu vay, tinh chéit khu hé
rong bién clia viing bién khio sat qua 4 tram nghién citu trinh dién (Case study)
12 nhiét d&i dién hinh. So sanh tinh chét khu hé rong bién quin dio Trudng Sa
v6i mot s6 khu vyc thude Bién Dong thé hién & bang 3. Qua bang ndy thdy ring
khu hé rong bién quin ddo Trudng Sa cé tinh nhiét déi gibng nhu mién nam
Viét Nam, Pai Loan, Philippines va Indonesia.

Bang 3. Tinh chdt cia khu hé rong bién quan dao Trudng Sa
va mot s8 nude khu viee Bién Dong.

STT Khu vye Tinh chat khu he
1 Bac Viét Nam Can nhiét déi
2 Nam Viét nam Nhiét déi
3 Nam Trung Quéc Can nhiét d6i
4 Dai Loan Nhiét déi
5 Philippines Nhiét d&n
6 Indonesia Nhiét déi
7 Viing khao sat JOMSRE-SCS 96 Nhiét déi

i

3. Phan bé ciia rong bién
Phdn bé dia ly

Phan bé dia 1§ con duge hiéu 1a phan b6 khong gian theo mit rong cla
rong bién. Qua s6 liéu khio sit tuy chua ddy di nhung d cho thiy s6 lugng
loai rong bién ting ddn tir bic xuéng nam. Vi du tram Scarborough (15°N) c6
22 loai, tram Trident (11°30N) ¢6 33 loai va tram Menzies (11°N) ¢6 t61 37 loai.
Diéu nay kha phu hop véi quy luat phan b6 s& loai rong bién ting dén t dao
Song T& Tay & phia bac (11"26 ) qua dao Son Ca (10°23 ), Nam Yét (10°11")
xuéng Truong Sa Ldn (8°38”) & phia nam (bang 4).

So sanh véi s6 loai rong dao Trudng Sa Lén chia Viét Nam ta thdy s& loai
rong thu dugc cia VN-RP JOMSRE-SCS ’96 nhiéu hon (bang 5), ¢6 thé mot
phin do & Truong Sa 16n ving mat moét s& loai Rong Lam (vi chua phan tich,
chinh 1§). Thém viao d6 VN-RP JOMSRE-SCS *96 d3 14y duoc miu & do sau
16n hon 60m va da thu duge 2 loai rong Halimeda tuna va Zonaria stipitata &
do6 sau nay.
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Bang 4. Phan b6 dia 1y s& lodi rong bién & mot s6 diém khéo sét
thudc viing bién quan do Trudmng Sa

D¢ t3j khio sat “ Ngubn lgi sinh vit quén . ,
S Tmtm%& Sa “ 5/1905 9 Khio sit VN-RP JOMSRE-SCS '96
Dia danh Vido S6 loai Dia danh Vido S8 loai
Song Tu Tay 11°26 39
Son Ca 10°23 45 Scarborough 15°10 22
Nam Yé&t 10°11 53 | Trident 11°30 33
Trudmg Sa Lon 838 | 66 Menzies . 11°00 37

Bang 5. So sanh s& lodi rong bién thu dugc clia VN-RP JOMSRE-SCS ’96
v6i s8 loai rong bién & ddo Trudng Sa Lén

Nganh Rong VN-RP JOMSRE-SCS '96 Dao Trudng Sa Lén
Rong Db 47 33
Rong Nau 7 5
Rong Luc 9 28
Rong Lam - 6 -
Cong - 69 66
Phdn bo' theo doé sdu

Tat ca céc loai rong bién thu dugc trong dot khao sit VN-RP JOMSRE-
SCS 96 déu phan b8 trén cdc ran san h6é & do sdu 5-10m. Cic loai Liagora
caenomyca, Galaxaura fasciculata, Chondrococcus homemanni, Laurencia
tropica, Padina japonica, Turbinaria ormats... phan b6 ¢ d6 sau 5-15m, thim
chi sau té1 20m. Hai loai Halimenda tuna (Rong Luc) va Zonaria stipicata
(Rong Néu) phan bo t6i do sau 60m.

3 dao Trudng Sa Lén, viéc nghién ciu phan bé rong bién theo d6 sau duoc
tinh todn trén co s& myc thuy triéu thiang 4, 5 nim 1994 va thing 4, 5 nim
1995. Khu triéu cao 1,45-1,64m c6 nén ddy cét khong 6n dinh nén khéng cé
rong phan b6. Khu triéu giita 1,07-1,45m ¢6 Padina, Gelidiella, Cladophora,
Gelidium, Entenromorpha, Chaetomorpha, Valonia, Boodlea. Khu triéu thap
0,45-1,07m c¢6 Dictyota, Galaxaura, Liagora, Codium, Polysiphonia,
Lobophora, Asparagopsis, Mastophora, Briopsis. Khu duéi. triéu 0-15m trd
xubng cé Sargassum, Liagora, Caulerpa, Chondria, Claudea, Peyssonnella,
Halimeda, Amansia, Laurencia, Eucheuma... (bang 6).

Su phan bé xudng sau cé thé gidi thich do nu6c bién & Trudng Sa khi
trong, chét lugng nudc bién tuong doi sach va khéng cé hién tuong khai thic
thuy san bang ludi gid ddy.
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Bang 6. Su phén b6 cla rong bién & ving triu va duéi triéu Trudng Sa

Ving trén triéu Bot séng, khong ¢6 rong
Khu triéu cao Khong c6 rong
Padina, Gelidiella, Cladophora, Gelidum,
Khu triéu giira | Enteromorpha, Chactomorpha, Valonia,
Vong tri¢u Boodlea

Dictvota, Galaxaura, Liagora, Codium
Khu triéu thap || Polysiphonia, Lobophora, Asparagopsis,
Mastophora, Bryopsis

) Phén trén Chondria, Claudea, Lithophyllum, Dasya,
Ving duéi triéu Desmia, Peyssonnelia, Padina, etc.
Sargassum, Liagora, Turbinaria, Halimeda
Caulerpa, etc.

Phan dudi

4. Mot s két qud veé nguon loi

Nguén loi rong bién trudc hét bao gébm nhiing loai rong kinh t&. Qua
- JOMSRE-SCS-96 va téng két cac tai liéu cii da phét hién & Trudng Sa cé cdc
loai rong kinh t& sau day:

+ Nhém rong lam nguyén liéu ch€ bién keo carrageenan
(Carrageenophytes): 4 loai rong ky lan Eucheuma: E.gelatinae, Kappaphycus
cottonii (ddo Trudng Sa Lén), E. armoldii, E. okamurai (ddo Son Ca),
Laurencia obtusa, L. cartilaginae, L. tropica, Laurencia sp., Hypnea pannosa,
H. esperi, H. nidulans.

+ Nhém rong lam nguyén liéu ché bién agar (agarophytes): Gelidium
divaricatium, G. crinale, G.racilaria arcuala.

+ Nhém rong 1am dugc liu: Asparagopsis taxiformis, Codium repens,
Dictyosphaeria cavernosa, Chondria sp.

+ Nhém thuc phim: Caulerpa serratula, C. microphysa, C. racemosa,
Glacilaria salicornia (dao Son Ca), Eucheuma arnodii (ddo Nam Y&t).

+ Nhém lam phan bdn: Halimeda, Enteromorpha, Cladophora,
Turbinaria.

C6 thé khai thac va tréng mot s6 loai rong sau day:

- Claulerpa microphysa, C. racemosa: 1am rau xanh, nhdt la trong diéu
kién dio & xa ba hi€m rau.

- Kappaphycus cottoni, Eucheuma okamurai, E. gelantinae: d€ 14y nguyén
liéu ché bién carrageenan dung trong nuéc hodc xuit khiu rong nguyén liéu,
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Butdc dédu tinh todn cho thdy trit lwgng rong mao g Laurencia obtisa o

dao Trudng Sa Lén khoang 30-40 t4n tuoi, trit luong rong ky lan Eucheuma O
dio Son Ca khoang 5-6 t&n tuoi.

IV. NHAN XET

_ Trong dot khao sit VN-RP JOMSRE-SCS 96 did xéc dinh dugc 69 loai
rong bién khac nhau, trong d6 nganh Rong Do ¢6 47 loai, nganh Rong Luc 9
loai, nganh Rong Nau 7 loai va nganh Rong Lam 6 loai.

Tiah chat khu hé rong bién quin ddo Trudng Sa la nhiét d6i dién hinh
giéng tinh chit khu hé rong bidn clia Dai Loan, nam Viét Nam, Philippines,
Malaysia, Indonesia.

Héu hét cac loai rong bién déu phan b6 6 vang duéi triéu sau 5-7m hodc
hon, ¢4 biét cé mot s loai phan b t6i do sau 60m (Halimeda, Zonaria)

Phan b6 s6 luong loai rong bién c6 xu hudng tang dan tir phia bic (tram
Scarborough) xuéng phia nam (tram Menzies).

Budc diu da xac dinh duge 15 loai rong bién kinh t& c6 thé ding dé€ ché
bien keo rong bién (agar-agar, alginate, carrageenan), lam thuéc giun, thue
phdm cho nguoi va gia stc.

Dé xudt viec nghién ciu tiép theo:

Ving bién quéan dio Trudng Sa rat rong 16n bao gém hang chuc dao néi va
hang trim dao chim hay bai can, nhimg JOMSRE-SCS-96 mdi chi khao sét
rong, co bién & mét s6 dao va mot s6 khu vuc bai can. Do d6 can thiét phai 16
chifc cdc cude khio st ti€p theo & nhicu dia diém khic dé kiém ké duge ddy du
hon vé thanh phin loai, trit lugng va ngudn 1gi cuia ching, lam co s& cho viéc
khai thac, bao vé va phat trién da dang sinh hoc néi chung va ngudn loi rong
bién néi riéng.
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Tuyén tdp bdo cdo Hoi nghi khoa hoc VN-RP JOMSRE-SCS ldn thit nhdt, Ha Noi 4-1997

TiNH DA DANG SINH HOC CAO CUA CAC LOAI CA RAN SAN HO
& KHU VUC NHOM DAO KALAYAAN THUQC BIEN DONG

C.L. Nafiola Jr., D.G. Ochavillo, P.M. Alifio
Vién Khoa hoc Bién, Dai hoc Tong hop Philippines

TOM TAT

Nhém ddo Kalavaan & Bién Dong la mét bg phdn thudc qudn ddo Truomg Sa, bao gém
cdc ddo, bdi ngdm, ran véng san ho va cén cdr. Cdc n lidu diéu tra ti nadm 1971 dén nay 1ai
khut vie nay cho thdy khu hé cd san ho & ddy cé tinh da dang sinh hoc cao vdi khodng 248
lodi, trit liong khodng 114 tdn/kn?’, thuéc loai cao nhdt trong ving. Cdu triic thanh phdn
qudn xd@ cd & ddy c6 sy twong déng khd 10t voi cdc qudn xd cd ving ldn cdn, ching 6 tdm
quan trong cua cdc qudn ty cd san ho ving bién nhém ddo Kalayaan nhu la nguon phdt tdn

du trang truyén gidng 161 cdc vang ran san hé khéc. Tt gid thuyét ndy, mot phuong dn thyc té

da dwoc dé xudt dé'lam sdng 16 tdm quan rong ciia viéc tdch roi méi twong tdc gida cdc qud
trinh hdi duong hoc va tdc dong cia con nguoi, nhdm duy tri bén vimg tiém ndng da dang
sinh hoc cia cdc ran san hé viing bién nhém ddo Kalayaan.

L. MO PAU

Nhém dao Kalayaan 13 mot bo phan clia quin dao Trudng Sa nam gén ché
phinh cia Bién Pong. Khu vuc quin dao Trudng Sa ¢6 di¢n tich ran san ho 16n
nhét, chi€m khoang 70000 hai 1y vuéng, dugc xem 12 ving c6 su da dang cdc
lodi c4 cao nhit so véi cac viing san hé 1an can (McManus, 1994, Alifio, 1994).
Su da dang céc loai cd san ho c6 thé do nhiéu yéu t& nhu d6 che phil cha cdc ran

~san ho phat trién manh, tinh phic tap cha sinh cinh (Karlson va Hurd, 1993)...

Cic tdc gid trén da gia thuy&t vé méi quan hé ngudn phit tin va noi ru trii clia
c4c thc nhan truyén giéng c4 giita c4c ran san ho dai duong va viing ven bd. Su
tdc déng clia cdc nhan t6 ty nhién (bdo) va con nguoi c6 thé anh hudng dén su
bién déi theo khong gian va thoi gian cha tinh da dang trong cdc ran san ho.
Tuy nhién, gia thuyét dé chwa di chitng cit thuyét phuc. Gé4n day dua trén khéi
lugng 16n céc thong tin v& c4 san ho thu thap dugc quanh ving nay, Alifio
(1994) da dé xuit mot s& qué trinh sinh thdi va tién hod cho phép giai thich sy
phan bé cta c4 san ho.

112



Trong bai bdo nay chiing t6i phan tich sau hon ¥ nghia cua tinh da dang
loai c4 & mot s6 viing san ho clia Bién Poéng, dic biét 1a vai trd cla nhém dao
Kalayaan, mot téng thé ran san ho 16n nhit trong khu vuc. Dua trén su gidng
nhau vé cau tric thanh phén loai c4 san ho, di nhan dinh vé vai trd phit tdn céc
nhan t& truyén gidng c4 téi cdc ving sanr ho 1an cén & Bién Dong. Nghién citu
ndy ciing xem xét ca anh hudng tiém ning cha cdc tic dong do con ngudi gay ra
dén da dang sinh hoc cd trong khu virc va dé cap tdi tAim quan trong cla viéc
hgp tic nghién citu va vai tro thiét y&u clia cong tic quan ly, bao ton da dang
sinh hoc bién nhim bao dam viéc sir dung bén vitng ngudn tai nguyén nay trong
tuong lai.

II. TAILIEU VA PHUUONG PHAP
Viang nghién ctiu

Nghién citu dugc ti€én hanh & 6 viing san ho thu6e Bién Dong: 1) tay bic
Palawan, 2) Scarborough Shoal va Bolinao, 3) Pangasinan (ba ving nay duoc
xem nhu cic phan viing ndm & phia tay Philippines), 4) nhém dao Kalayaan, 5)
Brunei va 6) Viét Nam (bang 1, hinh 1).

Bang 1: Tén cac ving ran san ho da khao sat va toa do coa ching

Ving ran Tén ran V1 tuyén N Kinh tuy&n E

1.Bolinao (BL) Lucero (LUCE) - -
S2 16.431 119.8954
Tomasa (TOMA) 16.3872 119.9111
C4 16.4014 119.9773
Trinchera (TRIN) 16.3974 119.8988
East Lagoon (ELAG) -
S7 16.454 119.9364
West Lagoon (WLAG) 16.4394 119.9425
Si10B 16.4411 119.9672
S12 16.431 119.9855
Cangaluyan (CANG) 16.3732 119.9865

2. Brunei (BR) 1,2,3,4,56,7,8va 9 Xem MERF Xem MERF

3. Kalayaan Seahorse (SH) 10.732 117.732
Patag (PG) 10.819 115.830
Lawak (LW) 10.736 115.806
Pasaga (PA) 11.061 114.291
Panata (PT) 10.724 114.357
Investigator (IV) 9.183 116.457
Nares Bank (NR) 11.7363 116.2986
Triden Shoal (TD) 11.4952 114.6458
Menzies (M7) 11.1588 114.7875
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4. Palawan
Calauit (CL) 12.15 119.85
Culion (CU) Galoc (GALO) 11.93 119.81
Culion (CU) 11.91 119.86
Linapacan (LN) Linapaca (LN) 11.46 119.75
Libro Pt (LP) 11.41 119.46
Bacuit (BB) Matinloc (MATI) 11.15 119.28
Shimitzu (SHIM) 11.13 119.31
Tres Marias (TRES) 11.15 119.3
Inambuyod (INAM) 11.18 119.28
Malampaya sound | Tuluran (TULU} 10.95 119.26
(MS) Pamidyaral(PAMI) 10.93 119.26
5. Scarborough Shoal | 1,2,3vad - -
(SB) 5 15.1197 117.8452
6. Viét Nam (VN) S2 8.6861 106.6994
$4 8.6861 106.6994
S3 8.6778 106.6779
S9 8.7407 106.5821
§7 8.7148 106.5475
S8 8.7148 106.5475
S5 8.7333 106.6101
$6 8.6917 106.5569
S1 8.7333 106.6101
S10 8.6917 106.5569

Tai Palawan, chi kho st phin tay-bic clia d46 (nim giita 10°55-12°20'N
va 119°10'- 119°50" E). C4c ran san ho trén dat lién Palawan cé dang ran canh,
hep va déc, trong khi d6 céc ran & bii can nam gifta cdc ddo lai rong va c6 dién
tich bé nhat (1 km?). 11 diém tuyén tai ving nay di dugc khao sit vao thing
8/1993 (tir Busuanga dén Malampaya Sound) nhd Quy tai trg M6i trudng va Tai
nguyén bién (Marine Enviroment and Resouces Foundation, Inc. -MERF), la
mét t6 chic tii trg thude Vien Khoa hoc Bién phuc vu chuong trinh khdo sdt
"Shell Philippines Exploration B.V." nhim cung cép tu liéu co ban cho ké&
hoach khai thiac diu mé tong hop (MERF 1993).

Scarbough Shoal ndm & toa d¢ giita 15°06'15"-15°13'45"N va 117°42'45"-
117°50'50"E céch Zanbales (Philippines) 130 hai l§ vé phia tay (bang 1). Day la
ran san h6 vong véi dudng kinh 16n nhit (10 hai ly) va ¢6 mi¢ng hudng vé nam.
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Phin néi clia ran ¢6 dang sudn déc thoai dot ngdt chuyén sang d6c dimg & do
cao 20m. Nén ran cu tao chii y&u tir d4 voéi lang k&t va mot s6 dai cét, d4 cudi
kha phd bién va c6 thé 1én t6i do cao 3m, d4 phil san ho thdp, cic san hé mém
ciing kha phé bién. Tinh trang ddnh bit ¢4 trong viing rat manh, sit dung chat
né rat nhiéu. Tat cd 5 khu vyc clia viing ran nay di dugc khao sit, trong dé 4
khu vire duge khao sit vao thang 5/1991 trong khuon khé clia dy 4n "Hé théng
cdc khu bao tén théng nhat" (Xem Uychiaco et al, 1992 hoac bdo cdo téng két
IPAS), khu vire cdn lai duge khdo st vao thing 4/1996 nhd du 4n "Hop tac diéu
tra khéo st Bién Pong JOMSRE-SCS" tir 24/4 - 2/5/1996 v&i su tham gia cla
cdc nha khoa hoc Philippines va Viét Nam (Aro va Alifio 1996).

Bolinao, Pangasinan ndm giita 16°23"-16°30'N va 119°53'-120°E thudc phia
tay-bic vinh Lingayen. Céc ran san ho di khao sit trong khu vuc nay déu tap
trung quanh dédo Santiago, Bolinao. Thong tin chi ti€t v& ving ran nay cé thé
tim thdy & McManus et al (1992). Téng cong c¢6 11 diém da khio st tai day
vao cic thang 5-6/1996 (bang 1).

Viung quin ddo Trudng Sa bao gém hon 50 ddo nhd, bii can, ran san ho
hoac bii sap ho (Chin, 1990), phan b6 trén dién tich khoang 70000 hai 1y vudng
(Dzurek,1985). Phan trung tam cia ran nay duge bao boc bdi ran Louisa Rf &
phia nam (6°20'N, 113°21'E), bii déng-bic & phia bic (11°18'N, 114°21'E), ran
Ladd Rf & phia tay (8°38"30"N, 110°4030"E) va céc dio Flat vi Nanshan vé
phia dong (10°50'N, 115°49'E) (Prescoit, 1981). Viing ndy di dugc khao sit
trong 2 dot: dot 1 khao sat 6 ran 13 Investigator Shoal, Pagasa Is., Palad Rf,,
Palata [s., Patag Is. va Seahorse Rf. trong khuén khé du 4n "Khao sdt khoa hoc
lien Quoc gia tai cdc dao Kalayaan, 30/4 - 16/5/1993" véi sy tham gia ca 7 co
quan va cac Vién Qudc gia Philippines; dgt 2 khao sat thém 3 ran 13 Menzies
Rf., Nares Rf. va Trident Shoal do tai trg cha "Du 4n hgp t4c diéu tra nghién
ctru Bién Dong Viét Nam-Philippines JOMSRE-SCS *96 (Aro va Alifio 1996)
(bang 1).

Pi tién hanh khio sét & Cén Dao, nam Vigt Nam, toa d6 8°47'-8°37'N va
106°31'-106°46"E. Céc ran cia khu vire ndy thuéc ran canh, von xa khdi b téi
hang tram mét. Tai day da khao sat 10 diém quanh dio trong thdi gian t 17-
24/7/1994 (bang 1). Cic nghién cdu niy 12 mét phin cha "Dy 4n bao t6n bién
Viét Nam" (Giai doan I - Diéu tra ven bd) do té chic Quy Bio vé& Péng vat
hoang da Thé giéi (WWF) i tro.

Té hgp ran Champion Central Reef Complex (Brunei) ciing di duge khio
sat tai 9 diém véi 3 tuyén dai 50m. Cic ran & dﬁy déu bi ngap (bidi can). Quy tai
tro Tai nguyén va Mbi trudng Bién (MERF) cua hing Brunei Shell Petroleum
da khao sat vung ndy vao thang 5/1996 trong khu6n khé Chutofng trinh gidm sét
ran san ho clia ho (MERF 1996).
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Hinh 1: Céc khu vuc nghién cdu cd san ho trén Bién Dong
Cdc chif cdi chi dia danh cdc diém khdo sdt, vi duTD - Trident Shoal (xem bdng 1)
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Thu thdp tu liéu

O tdt ca céc ving c6 ran san hd néi trén di tién hanh nghién ctu theo
phuong phdp quan sét cé tryc ti€p bing mat thuong dudi nuéc (English et al.
1994). Tai méi di€ém nghién citu di b6 tri cic tuy&n khio sat c6 chiéu dai tir 50-
100m phi hop véi do sdu timg khu vuc, rieng tuyén khao sit & Con Dao va
Brunei cé chiéu dai 50m. C4 quan st dugc trong khoang céch duéi 5m & 2 bén
tuyén dugc xdc dinh dén loai, d€m s6 lugng va udc tinh kich thudc ciia ching.

Phdn tich s¢6'liéu

Dua vao kich thudc wSc tinh cla cd dé tmh sinh khéi theo cong thic
W=L?, it ra tir phuong trinh twong quan Y = ax”, trong d6 a va b dugc x4c dinh
theo quan hé “chifu dii-trong lwong” cdc c4 thé (Kulbicki et al. 1992,
Yanagawa 1994). Dudng cong tuong quan “loai-ving” dugc xay dung cho ting
viing san hé d€ x4c dinh viing nao c6 tinh da dang cao nhat. D6 thi tuong quan
“s¢ luong loai-dd phong phd” duge xay dung trén co sd s6 liéu duge logarit
ho4. Ty 1& twong d6i clia cdc nhém c4 sam ho ¢6 céc kidu dé trimg khic nhau
(demersal chuin, pelagic va balistid-type) ciing dugc xdc dinh. S8 lugng loai
clia cidc ho cd da biét va cic ho cd vu thé nhu Acanthuridae, Caesionidae,
Labridae, Pomacentridae va Chaetodontidae cling dugc chi ra cho ting ving.

Phan tich chim (Cluster analysis) cdc s6 liéu dang "c6/khong c6" bang k¥ .
thuat chia tich nhu TWINSPAN (Hill.1979) 12 d6i iap v6i phan loai tich tu,
dugc ding d€ x4c dinh su tuong déng gitta cac diém khdo s4t. Phuong phép sau
khéng thuén Igi hon phuong phdp trude 1a do dic diém cia dang s6 liéu sit
dung. Cu thé 14, co s& phuong phép tich tu (Agglomerative method) dua vao su
khéc nhau nhd bé gifta cic miu tuong ty, nhung nhiéu khi trong tap s6 liéu vé
quin xd sinh thii trong tu nhién, sy khic nhau nhé &y cé thé chi 1a "nhiéu".
Trong khi d6 phwong phép chia tich (Divisive method) duoc bat ddu bang viec
xem xét cdc gradient 16n, téng quét, do d6 tinh dén cd nhimg khac biét 16n vé
thanh phin cba quin xi nhu sy phan anh clia méi trudng va lich st (Gauch
1983). P0i v6i mdi ving ran san hd, da st dung tuyén dai 100m duge hinh
thanh tir 2 tuyén 50m két hgp lai. Trong viéc phan tich ma tran s6 li€u c4 san ho
tai 54 di€ém khao sét clia 6 ving ran san h6 (xem bang 1), di chi sit dung 300
loai ¢4 d4u tién trong danh sich téng s6 402 loai dugc phat hién.

1. KET QUA

T4t ca c6 402 loai cé thuoc 25 ho da duge phdt hién ¢ 6 ving ran san ho
khao sat. SO lugng loai, ho va tinh todn sinh khéi trung binh theo timg vung ran
dugc néu 6 bang 2. S liéu logarit hod dudng cong “lodi-ving” cho thdy tinh da
dang loai clia c4 & Bién Déng 1a cao, hé 58 r* dao dong tir 0,9363 - 0,9963 (hinh
2). Su da dang caq nhit 13 & nhém dio Kalayaan (1> = 0,9363), ti€p theo 1 cic
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Number of species

viing ran Bolinao va Palawan. Mac du s6 liéu con tuong dsi it nhung ciing thay
duge ran Scarborough c6 tinh da dang cao. Tinh da dang thdp nhat trong s6 cic
viing ran di khio sét c6 & Brunei va Viét Nam. C4c tinh toén sinh khéi cho thay
c6 su bién thién 16n (bang 2) va khong tring khép véi xu huéng da dang loai da
quan sat dugc (hinh 2). Sinh khéi trung binh cao nhdt la & Palawan (159
tin/km), tiép dén 1 Viet Nam (136 tdn/km’) va Kalayaan (114 tgn/km?). Sinh

kh6i trung binh thap nhit 1a & Bolinao (5 tAn/km?). Khu vire Scarbrough cting cé
sinh khai thdp, tuy nhién day ciing chi 13 s6 lieu tir 1 tuyén. Trong khi d6 ving
ran Brunei cé sinh khéi tinh dugc la fuong d6i cao v6i gia tri tung binh 1a 22

tin/km? (bing 2).

1000 + Brunel

¢ Bolinao

@ Katayaan
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-} A Scarborough
* Vietnam

100
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10 - 100 : 1000 10000
- Length of transect (m)

Hinh 2: Twong quan “Lo&i-Ving” tai 6 ving ran nghién ciu
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Bang 2: S6 lugng cdc diém, chiéu dai luy tich cla tuyén, su da dang
thanh phén lodi c4 v tinh todn sinh kh6i ¢4 cia 6 ving ran nghién ciu
(* Tri s6 udc tinh trén co s s6 liéu tix 1 tuyén)

S6lugng didm | Chiéuddi | Téng s6 loai | Téng s6 | Ubc tinh sinh
Ving ran khao sit lu¥ tich cla ¢4 (toan ho (todn |  khéi trung
tuyé&n (m) tuyén) tay€n) | binh (t/km®)
1. Bolinao i1 1.100 196 32 5
2. Palawan 11 1.100 ° 275 35 159
3. Scarborough 5 500 136 27 6
4. Kalayaan 9 900 248 33 114
(Spratly)
5. Vietnam 10 500 92 23 136
6. Brunei 9 (27 transects) 1.350 174 28 22

Hinh 3 la d6 thi clia tuong quan "loai-d¢ phong phi" qua s6 liéu da logarit
hoa déi véi 6 viing san ho dugce khao sat. D6 thi chi 6 tinh da dang va do phong
phi cao c¢é & cic ving ran Kalayaan va Palawan, né ciing chi 13 & Viét Nam
maic du tinh da dang thdp nhung d6 phong phii lai cao.

2.00 +. Brunei
¢ Bolinao ° 0
@ Kalayaan o Ve & g
1 Patawan 0 lgh
—| A Scarborough » 0 a
* Vietnam a @
A <
QA Ay O &+
g 160 — o "'-IO% X
3 > o *°
- 1o, X X X
5 . ° ¥
£ o *t
E %
= o " *
g 1.20 — *
Lo
1.00 2.00 3.00 4.00 5.00

Log 10 number of fish

Hinh 3: Tuong quan “S6 loai-D¢ phong phd” tai 6 ving ran nghién citu
" (mdi diém thé hién mét tuyén dai S0m)
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Biéu dé dang cay xay dung bdi TWIA dé phan loai ving san ho dugc thé
hién & hinh 4. O bac phan chia thdp (bac 3), su phan nhém da thé hién sy lién
két giita cdc vingran lan can, mac du trong mot s6 trudng hgp cé su lap nhém
v6i céc viing ran khong & gin. Tuy nhién & bac phan chia cao hon (bac 1) cho
thdy c6 2 quén xi cd khic biét nhau dé 1a nhém Bolinao-Kalayaan-Scarborough
vi nhém Brunei-Palawan-Viét Nam. Theo vi tri dia 1y thi nhém thit nhat c6 thé
x€p vao cic ving bién md hoic cdc viing ¢ nang lugng séng cao con nhém thi
hai thudc cdc viing bién kin dugc bio vé hoac ¢ nang lugng song thap.

First level  Third level
of division of di\fision

A A

SB1, SB2, SB3,SB4 |} SCARBOROUGH

| | v
[ ]
| ] MZ. NR. LW KALAYAAN
| I PA. PT. PG, SH
] | ELAG, $2,57,$10B  } BOLINAO
| | [ TDome KALAYAAN
Ry - T SCARBOROUGH
| L L Gl PALAWAN
| | ____  LUCE WLAG l
| | TRIN, TOMA BOLINAO
I I h— C4 J
MATI, PAMI \
l | SHIM, TULU
Y PALAWAN
| | LN, CU, GALO,
| i INAM, LP, TRES )
S1,S2, 83, 54,55
: l S6, S7. S8, 89, S10 } VIETNAM
|
1 l b CANG i BOLINAO
) 1,3, 4
l | | 5,6.7 BRUNEL
: I I —— 2’ 8,9
| I M7, } KALAYAAN

Hinh 4. Biéu dé dang cdy tao ra bdi TWIA cho thdy mikc phdn chia bdc I va bdc 3.
(duimg dit 1 khoi sot (outlier), dia danh cdc diém khdo sdt xem bdng 1)
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Viec ghép nhém theo loai cho thdy quin tu Bolinao-Kalayaan—
Scarborough duge dic trung béi cdc loai thudong thdy & cic ving md hodc ¢6
nang hIo'ng séng cao (bang 3), quan tu Brunei-Palawan-Viét Nam dugc dac
trung boi cac loai thuong thay & cdc ving dugc bao vé hoic c6 nang lu'dng song
thap Khi so sanh tit ca cic diém véi nhau thay ring c6 rét it cac loai gap 9 moi
noi, tuy nhién, chiing rat nhiéu khi so sénh cac quén tu (cluster).

Béang 3: Danh séch cédc loai chi thi dac trung cho céc ving md
va céc viing dugce che chin

Phan loai | Tén loai

Ving maé Cephalopholis urodeta
(Quén tu Kalayaan-Scarborough-Bolinao) | Chaetodon citrinellus
Chromis margaritifer
Nemateleotris arcatus

Ving dugc bao v¢ Amblyglyphydodon curacao
(Quén tu Viét Nam-Brunei-Palawan) Cephalophlis boenak
Chaetodon baronessa
Chaetodontoplus mesoleucus
Chaetodon octofasciatus
Chrysiptera rollandi
Pomacentrus taeniometopon
Pomacentrus alexanderae
Loai gap & moi ving Labroides dimidiatus
Neoglyphidodon melas
Parupeneus multifasciatus
Pomacentrus vaiuli

Kiéu phét tin cla c4 san hd qua hinh thic dé tring cho thdy quin tu
Bolinao-Kalayaan-Scarborough c6 tring dang pelagic twong d6i cao hon, trong
khi d6 quin tu Brunei-Palawan-Viét Nam lai ¢6 tring dang demersal chufn cao
hon (hinh 5). Xét vé trimg dang demersal balistid thi c4 hai nhém c6 ty 1& gén
nhu nhau.

Hinh 6 thé hién d6 phong phi loai c4 ctia cdc ho dugc chon theo viing san
ho va theo quén tu. Su phong phii loai cua cic ho Chaetodontidae, Labridae va
Pomacentridae gfin gidng nhau trong méi quin tu. Tuy nhién khi so sanh giita
cdc quén tu v6i nhau thi ho Labridae nhiéu hon & quan tu Bolinao-Kalayaan-
Scarborough, ho Pomacentridae ciing nhiéu nhung chi & ving ran Kalayaan.
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(ACANzAcanthuridae, CAES=Caesioni§iae, CHAE=Chaetodontidae,
LABR=Labridae, POMA= Pomacentridae)
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IV. THAO LUAN

K&t qua nghién citu trén cho thdy sy da dang loai ca & Bién Pong 1a cao va
cao nhit 12 & Nhém-Dio-Kalayaan. Piéu nay ching té nhém déo Kalayaan c6
thé 1a trung tam da dang loai & Bién Dong. Sy da dang nay duogc tao nén boi
nhiéu yé&u t& trong d6 c6 y&u té vi tri trong d6i clia nhém dao nay & Bién Dong
va pham vi cling nhu kiéu dang clia ving san ho. Nhu dé néu trude day, nhém
dao niy nidm & trung tam, l1a ving ran san hé 16n nhét Bién Déng va c6 hinh théi
ving ran da dang (dang canh, bii can, dang vong). Nhém déo lai c6 méi quan
hé sau sic v6i viing san ho lan can (Scarborough va Bilinao), dac biét la nhitng
viing ndm & phia bic Bién D6ng, mac du ching c4ch xa nhau hing tram hai 1y.
Ciing c6 thé do nhém déo c6 su phong phi céc tring dang pelagic hon céc quan
tu khéc (tring dang pelagic co nhiéu wu diém hon trong viéc phat tin trén pham
vi rong so véi tring dang demersal). Ngoai ra, hoan luu nuéc trong ving
(Morgan va Valencia, 1983) ciing 12 mot su hd trg dang ké, theo d6 vao thoi ky
gi6 mda tay-nam (ciing 12 thdi gian cia mot trong cdc cao diém dé tring cla
hiu hét céc cé san ho), dong chiy di Ién tir nam Viét Nam t&i Dai Loan da di
qua nhém dio Kalayaan, Scarborough va Bolinao.

Trong thdi k§ gié mia déng-bac, dong chdy c6 hudng nguoc lai, da cho
phép gia thuyét ring Viét Nam - mot quén tu khic trong quén xd c6 chiu anh
hudng clia quin tu nhém ddo Kalayaan. Tuy nhién xét trén két qua phan tich,
quén tu (cluster analysis) thi anh huong nay duong nhu it yéu. Mic dit quin
Kalayaan c6 d6 phong pht triing dang pelagic cao nhung su xudt hién clta nude
lanh tir Dai Loan t6i trong thdi gian ndy c6 thé da han ché sy phat tan clia céc
du tring. '

Quin tu Viét Nam-Brunei-Palawan ciing dnh huong dén quan tu Kalayaan
trong thoi ki gi6é mila tay-nam. Tuy nhién, do phan 16n tring clia quén ty déu la
tritng dang demersal nén sy phét tan di€n ra cham.

M5 hinh twong tu ciing duge Alino (1994) phén thdy khi phan tich cdc s6
litu c4 & ving ASEAN. Giita cdc quan xa cd & Philippines, Thdi Lan va
Malaysia c6 su tach biét.

Ngoai hinh thifc dé tring ra, 2 qun xa cd ndi trén con chiu 4nh hudng cla
cc yéu t6 khac nhu: hiéu tng gi6é mua, nguyén 1y vinh (Horikoshi 1988). Bién
Dong c6 thé xem nhu mot vinh 16n, véi miéng vinh 12 phén phia bac va phan
16m cha vinh 13 phin phia nam. Trong thoi ky gié mua déng-bic, quin tu
Kalayaan-Scarborough-Bolinao do nim & phia bac nén bi phoi trin ra s& chiu
tdc dong clia séng manh hon, trong khi d6 quan tu kia nim & phia nam nén
dugc che chén, bdo vé mot cdch tuong d6i t6t. Thém vao d6 cdc ving nay dac
trung bdi nhém cd thudng gap & cdc ving bi phoi trdn hoac dugc che chin, bao
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vé (xem bang 3). Nguyén 1y vinh ndy di dugc Hilomen, Gomez (1988) va
Nanola et al. quan sat thdy & mot s6 viing ran ctia Philippines.

Su da dang cao clia quan tu Kalayaan két hop véi su hoan o nuée manh &
Bién Pong cho phép gia thuyét ring nhém dao Kalayaan c6 thé vira 1a nguén
phét di vita 13 noi lwu trd cha céc tic nhéan truyén gidng cd quanh Bién Dong.
Tuy nhién, nhiing nghién cttu ti€p theo vé cac dudng luu théng gen trong céc
nhém c4 chinh trong viing cdn dugc ti€p tuc dé hd trg cho gia thuyét nay.

Su giau v€ loai quan sdt dugc & cdc ving ran khao sit chua do dé mo ta
tinh trang cuia c4 san ho, trit lugng cua chiing ciing cin duge dinh gid day du
hon. Thi du nhu & viing ran Bolinao c¢é tinh da dang cao nhung d6 phong phi lai
rat thip. Nguoc lai viing ran Viét Nam c6 tinh da dang thdp nhumg lai cé do
phong phi khd cao (xem hinh 2 va 3). Dédc diém ndy bi chi phdi béi yéu t6 hoat
dong danh bét c4. |

Bang 4 néu lén cdc s6 liéu hién c6 v€ tinh hinh khai thac ¢4 ¢ 6 viing ran
nghién ciu. Tuy nhién san legng ddnh bit cao khoéng ¢ nghia 13 c¢é do phong
phi c4 cao, ma phu thudc vao viéc danh bat dang & mifc nao so véi san lugng
bén vimg t8i da (MSY). San luong thu hoach cao tai khu virc nhém dao
Kalayaan va Palawan c6 thé 1a do viéc danh bét con thép, ngudc lai, sn lugng
thdp tai khu vuc Bolinao 13 do viéc ddnh bat da vugt qué san lugng bén viing 16i
da (McManus et al., 1992). :

Béang 4: Tinh trang ddnh bat va san lugng c4 tal 6 ving ran nghién citu

Ving ran o uong, M khai thic Nguén ti lieu
1. Philippines McManus et al
Bolinao 12-16 Khai thac manh (1992)
2. Palawan
Vinh Bacuit 1-5% ft khai thac MERF (1993)
Linapacan 11-15% Khai thic trung binh hoac cao MERF (1993)
Malampaya Sound - Khai thic manh MERF (1993)
3. Scarborough Shoal - Khai th4ic manh Quan sat riéng
4. Nhém dao Kalayaan 78-105** | Khai thic truhg binh hodc cao | BFAR 1990
5. Viét Nam (Con Dao) - Khai thdc trung binh Théng bio riéng
6. Brunei (Champion - Khong cho phép khaj thic vi { Thong bdo riéng
Central Reef Complex) 1¢ do an todn

Ghi chi: * Don vi la tdn/nam. **Dugc tinh bdng cdch nhdn tri s6 wdc tinh 52-70 tinfkm® véi
hé s6'P/B = 1,5 doi véi cd san ho (Polovin 1984) dé suy ra don vi sdn xudt mét ndm.

b6 phong phii clia ¢4 trong viing ciing ¢6 thé dugc xem xét dura trén két
qua tinh todn s lwgng. Piéu nay con truc ti€p hon vi chiing dua vao su tinh todn
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thyc t& Dua trén c4c két qua tinh todn, viing ran Bolinao c6 sinh khéi chi bang
3 . 49% sinh khoi cha nhém dao Kalayaan va Palawan (bang 2), chiing t6 sy khai
thic qud mifc trong ving. Tuy nhién, cling cdn xem xét thém cic nguyén nhén
khéc ngoai dénh bét. |

Chiing t6i da trinh by tdm quan trong cla tinh da dang cac loai c4, trit
lvong c4, nguén phét tin cing noi hwu dimg cha céc tic nhan truyén giéng ca &
Bién Dong. Diéu nay c6 ich gi cho vigc sir dung lau bén nguén tai nguyén ca?
Trong trudng hgp nhém dao Kalayaan - noi duoc ghi nhan 1a ngudn phét tin -
thi cong téc bao vé, quan 1§ doi hdi viéc dénh bat phdi giam t6i da vao thoi ky
sinh san va cdn c¢6 quy ché cho viéc dinh bét c4 trudng thanh. Nguoc lai &
nhitng noi ltru ditng clia céc tac nhan truyén giéng cd nhu Scarborough, Bolinao
vA cdc viing ran lan cn thi cong tic quan 1y yéu cdu bio vé céc sinh canh dé
céc loai 4u triing cu tri nhim dam bao nguén 1gi duge bén vimg.

Ching t6i kién nghi cdn c6 sur hgp tdc ctia cdc nha sinh thdi hoc chuyén vé
quén x4 c4 san ho & khu vire Bién Dong.
V. LOI CAM ON

Cic tdc gia xin cdm on Irene Pamintuan, doan cia Rodolfo Reyas va
Kathlein Kesner dé chia sé mot s6 tir liéu vé cé san hé thu duge & Viet Nam va
& Scarborough Shoal, c4m on doan thém hiém Shell Petroleum Exploration B.V.
(SPEX) va Brunei Shell Petroleum (BSP) vé céc s6 liéu thu duge & Palawan va
Brupei.
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Tuvén tap bdo cdo HOi nght khoa hoc VN-RP JOMSRE _SCS ldn thit nhdt, Ha Noi 4-1997

CA SAN HO 3 PHIA BAC QUAN PAO TRUONG SA
TRONG BOT KHAO SAT VIET NAM-PHILIPPINES JOMSRE-SCS '96

Nguyén Hiru Phung, Nguyén Huy Yét, Vo 8§ Tudn
Trung Tdm Khoa hoc Tu nhién va Cong nghé Quéc gia, Viét Nam

I TONG QUAN TINH HINH NGHIEN CUU

Viing quén dao Trudng Sa c6 khu he sinh vat nhiét déi bién khoi dién hinh,
twong d6i phong phi vé thanh phin loai, c¢6 nhi€u loai c6 § nghia kinh t€. Nam
1890, B. Smith ldn ddu tién nghién ciu d3o Nam Yé&t, sau d6 dugc Bermard
cong b6 cong trinh vao nam 1897. R4t ti€c nhimg tai liéu nay chiing t61 chua co.

Théng 7 nam 1927, Hai hoc vién Nha Trang té chitc khao sat Trudng Sa
bang tdu De Lanessan, chii y&u quan tam dén ran san ho, thd nhudng cé chira
PO, va mot s6 nhém sinh vat. Thi ligu va miu duge lua gilt & bao tang Paris.
Théng 4 nam 1930, tdu hai quin Phap La Malicieuse khao sat tai dao Truong
Sa, bii ngdm P4 Lat va Viing May. Cac can bd chd ¥ quan sét k§ vé chim va
vich trén dio, phat hién ra sut hinh thanh dAo san ho ngdm & do sau 60-80m, lic
nay P. Chevey da chu y t6i mot s& lodi c4 & viing dao san ho. Nam 1932, tau De
Lanessan 6 chitc khao sit 14n thit hai ddo Truong Sa va Nam Yét. Thing 4 nam
1933, tAu De Lanessan cling véi cac tu Alerte va Astrolabe tiép tuc khdo sét
dao Trudng Sa va mot s& dao phia tay ctia ddo ndy, chi trong nghién cifu khu hé
dong vat, thue vat va dia chat & cac dio. Tit nam 1933 dén nam 1960, céc
nghién cttu vé quin dao Truong Sa bi gidn doan, khong thdy c6 thong tin nao vé
hoat dong nay.

Nam 1961, Duong Hong Gid cong b6 cong trinh nghién citu vé cd & quén
dio Truong Sa trén tap chi Thuy san s6 98 clia Pai Loan. Nam 1977, Lu Chén
Himg c6 bdo cdo vé trai, sd va ¢d & ving bién dao Thai Binh (dio 16n nhit cua
quin ddo Trudng Sa do bai Loan chiém giit). Nam 1979, Vién Nghién ciru
Thuy sin Nam Hai Trung Quéc da cong bé tai lieu vé c4 bién va cc dao cla
Nam Hai. Rt ti€c, nhitng tai ligu nly chiing t6i chi bi€t dugc thong qua cic tac
gia khic ma chua cé cdc ban sao.
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Thang 4 nam 1981, trong Chuong trinh hgp tic Viét-X6 ciia Vien Hai
duong hoc Nha Trang va Vién Sinh vat Vién Déng (Nga), cdc tiu Kalisto vi
Berill da khao sit cdc dao Trudng Sa va Sinh Tén, chii yéu nghién cifu cfu triic
san ho, cdu tao dia chit, dia mao, vat ly thuy van.

Thang 5 nam 1986, Vién Hai duong hoc Nha Trang di khio st cdc dao
Nam Yét va Son Ca bing tdu HQ-602, chii yé&u nghién ctru cdu tric ran san ho,
sinh thdi ran va thanh phan loai c4 ran san hé. M6t phan ket qua chuyén khao
sat nay da dugc mot s6 tic gia cong bs, trong dé Nguyén Hitu Phung vi Buij
Thé Phiét (1987) di x4c dinh 43 loai cd thuoe 21 giéng, 15 ho, 9 bo, trong d6 cé
9 loai lan dau tién dugc ghi chép & Viet Nam.

Thing 6 ndm 1988, Vién Hai duong hoc Nha Trang t§ chitc khdo sdt ran
ngim D4 L4t bang tdu Tan Binh, chd ¥ nghién ciu cdu tric ran, sinh thai ran
san ho, nguon lgi cd bién va chim bién.

Théng 11 nam 1988, Chuong tiinh Bién 48-13 6 chiic khio sat “Truong Sa
1” bang tau Bién Déng, nhung gap su c6 hong tdu nén két qua rat han ché. Nam
1989, theo yéu cau ctia Chuong trinh Bién, Vién hai duong hoc Nha Trang lai t6
chic “Trudng Sa 2” nghién ctu téng hgp: vat Iy thuy vin, dia chat dia mao, hé
sinh thdi ran san ho, ngudn Igi c4, riia va chim bién & cic dio Song Tir Tay,
Phan Vinh, Trudng Sa va cdc ran ngdm P4 Nam, Toéc Tan, Viing May... Két
qud clia cdc chuyén khdo st nay di dugc céng b6 mot phan, trong dé cé
“Nguén lgi sinh vat & ving bién Trudng Sa” (1993) va “ C4 bién & quin dao
Truong Sa” (1991) cila Nguyén Hitu Phung. T4c gia nay di xdc dinh thanh phin
cd ran san ho ving bi€n Trudng Sa c6 147 loai thuoc 67 gidng, 37 ho.

Nam 1989, Hoang Tang Thac di cong bs tai lieu “C4 clia ran vong” trong
tap bdo cdo “Nghién citu diéu tra téng hop quin do Truong Sa va viing bién lan
cin” (quyén 1, trang 106-111). Nam 1991, Hoang Str Biéu va cong tdc vién da
cong b6 “Cdc loai cd va sy phan b clia chiing duoc diéu tra nghé cd & quéin dio
Trudng Sa” dang trong bdo cdo Nghién citu sinh vt bién quin dao Truong Sa va
viing bién 14n cén (trang 229-241). Nam 1994, Trdn Thanh Tridu cong b cong
trinh “Quan sdt mot s6 c4 ran san hé & quain dao Truong Sa” trong tap Nghién
ciru da dang sinh vat bién & quin dao Trudng Sa va viing bién lan cin (trang 77-
87), xdc dinh 195 loi thuoc 89 giong, 32 ho (thuc ra chi ¢6 186 lodi vi ¢é cdc
synonym).

Thang 4, 5 nam 1994, Phan Vién Hai duong hoc Hai Phong t6 chitc khao
sdt cdc dao Nam Yét, Son Ca, Trudng Sa va Song Tir Tay bang tdu HQ-653, chu
y€u nghién cttu ngudn lgi sinh vat, di b sung thém mot s& loai cd. Trén co s&
do, két hop véi nhitng két qua nghién cttu trude day va tham khao céc tdc gia
khéc, ching t6i d3 téng két va nghién ciu cong trinh “Thanh phan loai c4 ran
san h6 & quan ddo Truong Sa” (1996), xic dinh ving bién Trudng Sa cé 326
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' loai c4 nim trong 122 gi6ng, 44 ho - day la danh sich thanh phan loai cd ddy du
nhét & viing bién niy, bé sung cho danh muc ca bién Viét Nam 70 loai m6i.

I. TAI LIEU VA PHUONG PHAP NGHIEN cuu

VN-RP JOMSRE-SCS '96 di tién hanh khio sét cd ran san ho tai 4 ddo va
ran ngdm: Scarborough Soal, Menzies Reef, Trident Soal vd Nares Bank. Cic
khio sit thuc dia dugc thuc hién theo ky thuat quan st bing mat thuong
(Visual sensus method. English et al. 1994), tho lan chuyén moén bai doc day
mat cit dé ghi chép thanh phan loai cd xuat hién, dém s6 luong méi loai va ude
lwong kich thudc ca thé. DE b6 sung tai liéu thanh phin khu h¢, da su dung 3
méy chup anh dudi nude va 1 mdy quay Video dé chup anh va ghi hinh céc loai
ca da gap.

Cic s6 licu ghi chép tai hién truong & 4 di€m khdo sdt néu trén (chii yéu do
déng nghiép Philippines cung céip), da duge chiing t6i XU 1y va phan tich dé tinh
mat do cd, kich thuéc va thanh phin loai ¢4 di gap. Cing vé6i viéc phan tich 196
bitc anh va 60 phit bang hinh, ching t61 di c6é dugc tai litu tuong doi tot b6
sung cho nhing két qua nghién cu trude day vé cd san ho ving bién Trudng
Sa.

[IL. KET QUA NGHIEN CUU
1. Thanh phdan lodi

Qua phan tich nhiing tai liéu ghi chép va cdc anh chup duge, dd xdc dinh
thanh phan lo3i cd ran san h6 ctia 4 dao va ran ngim khéo s4t 1a 167 loai thudc
79 gidng, 30 ho, 6 bo. Riéng 3 dao thudce viing bién Trudng Sa 1a Menzies Reef,
Trident Shoal vi Nares Bank (114°38°-116"18°E, 11°10°- 11°44°N) cé 147 loai,
con bii can Scarborough Shoal ¢6 61 loai (bang 1). Pac biét & day c6 4 loai
chua gap & cdc ran san ho vung bién Viét Nam 12 Aulostomus chinensis (L.),
Pomacentrus smithi Fowler and Bean, Ptereleotris heteroptera (Bleeker) va
Valenciennea strigata (Brousonet). Ngoai ra con ¢6 5 loai ciing chua gap & viing
bién Truong Sa: Scolopsis lineatus (Quoy and Gaymard), Cirrhitichthys falco
(Randall), Pereleotris evides (Jordan and Hubbs), Chaetodon melanotus
(Bleeker) va Canthigaster valentini (Blecker).

So v6i danh séch loai di duoc tdng hop gin day (Nguyén Hitu Phung,
1996) thi VN-RP JOMSRE-SCS *96 di b sung cho danh séch ca bién ving
quin déo Trudng Sa 73 loai va cho danh muc ca bién Viét Nam 24 loai (khong
tinh dén Scarborough Shoal & tan phia dong bac) (bang 2). Mot 14n nita ching
minh khu hé c4 ran san hé viing quan dao Truong Sa r4t phong phi va da dang,
néu duge tiép tuc khio sét thi danh sich thanh phan loai s& dugc kéo dai thém.
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Béang 1. Danh sdch thanh phdn lodi va mét d6 (con/500m?)

cé ran san hé tai 4 khu vyc khao s4t VN-RP JOMSRE-SCS *96
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STT Thanh phéan loai Scar. | Menz. | Trid. | Nare.
2 3 4 5 6
ORDER DASYATIFORMES
Fam. Dasyatidae
1 | Taeniura Iymma (Forskal) * +
ORDER BERYCIFORMES
Fam. Holocentridae
2 | Myripristis berndri Jor. & Ever. * +
3 | M. kuntee Cuvier * +
4 | M. murdjan (Forskal) + +
5 | Sargocentron caudimaculatus (C. &V.) 3
ORDER GASTEROSTEIFORMES
Fam. Aulostomidae
6 | Aulostomus chinensis (Linnaeus)* 1
Fam. Fistulariidae
7 | Fitularia commersonii Ruppel # +
ORDER PEREIFORMES
Fam. Serrannidae
8 | Cephalopholis urodelus (Bloch & Sen) 7 5 5 13
9 | Epinephelus farciatus (Forscal) 1
Fam. Malacanthidae
10 | Haplolatus stareki * +
Fam. Apogonidae
12 | Cheilodipterus macrodon (Lac.) 1
Fam. Lutjanidae '
13 | Caesio sp. 128 320
14 | C. striata Ruppel* +
15 | C. teres Scale # 26
16 | Lutjanus argentimaculatus (Forskal) +
17 | L. gibbus (Forskal) +
18 | L. kasmira (Forskal) 18 +
19 | Pterocaesio tile (Cuvier) 75
Fam. Pentapodidae
20 | Gnathodentex aulolineatus (Lac.) + 17 +
21 | Monotaxis grandoculis (Forskal) +
Fam. Nemipteridae
22 | Scolopsis bilineatus (Bloch) 1 1 1
23 |'S. lineatus Q. & G. # +
24 | S. margaritifer (Cuvier) # + +
Fam. Lethrinidae
25 | Lethrinus sémicinetus Val. * +
Fam. Mullidae
26 | Parupeneus barberinus (Lac.) +




2 3 4 5 6

27 | P. bifasciatus (Lac.) 3
28 | P. cyslostomus (Lac.) +
29 | P. multifasciatus (Q. & G.) 35 2 6 48
30 | P. pleurostigma (Bennett) 3

Fam. Kyphosidae
31 | Kvthosus sp. +

Fam. Carangidae
32 | Caranx sp. +

Fam. Chaetodontidae
33 | Apolemichthys trimaculatus (Lac.) * +
34 | Centropyge bispinosus (Gunther) * 16 16 8
35 | C. heraldi Woods & Schultz * 2 27 5
36 | C. vrolikii (Bleeker) # 5 2 8
37 | Chaetodon auriga Forskal +
38 | C. citrinellus Cuvier 7 +
39 ) C. kleinii Bloch # 1 3
40 | C. melannotus Bl. & Schi +
41 ) C. mertensii Cuvier +
42 \ C. ornatissimus Solander + +
43 | C. puncatofasciatus Cuavier # +
44 1 C. rafflesii (Bennett) + :
45 1 C. xanthurus Blecker # 2 4
46 | C. trifaciatus Park 4
47 | Forcipiger longirostris (Brousonet) 4 5
48 | F. flavissimu§ Jordan & McGregor * +
49 | Heniochus chrysostomus (Cuvier) + + +
50 | H. singularis Smith & Rad. # +
51 [ Pomacanthus imterator Bloch 2
52 | Pygoplites diacanthus (Bod.) + +

Fam. Pomacentridae
53 | ‘Abudefduf vaigiensis (Q. & G.) + +
54 | Amblyglvphidodon curacao (Bloch) # +
55 | A. leucogaster (Bl.) +
56 | Amphiprion clarkii (Bennett) +
57 | A. perideraion Bl. # +
58 | Chromis alpha Randall 1
59 | C. analis (Cuvier) +
60 | C. atripeccoralis Wel. & Sch. +
61 | C. atripes Fowler & Bean 1
62 | C. caudalis Randall * +
63 | C. margaritifer Fowler 169 40 15 91
64 | C. vanderbilti (Fowler) * 189 1136
65 | C. weberi Fowler & Bean 10
66 | Daseyallus aruanus (Linnacus) +
67 | D. reticulatus Richardson 2
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2 3 4 5 6

68 | D. trimaculatus (Ruppell) +

69 | Dischistodus prosopotaenia (Bl.) # +

70 | Hemiglyphidodon plagiometopon (Bl.) +

71 | Hemigymnus doliatus +

72 | Neoglyphidodon melas {Cuvier) +

73 | Plectroglyphidodon dickii (Lienard) + 4
74 | P. lacrymanus (Q. & G.) 14 21
75 | Pomacentrus amboinensis Bleeker +

76 | P. bankanensis BL. # 4
77 | P. chrysurus Cuvier # +

78 | P. coelestis Jor. & Starks 6 1 74
79 | P, lepidogenys Fowler & Bean # h 2

80 | P. moluccensis Bl +

81 | P. pavo (Bloch) +

82 | P. philippinus Evermann & Scale 15 11 1

83 | P. reidi Fowler & Bean +

84 | P. smithi Fowler & Bean * 11

85 | P. vaiulii Jor. & Scale # 46 47 27
86 | Stegastes albifasciatus (Sch. & Muller) * 4

Fam. Labridae

87 | Anampses enegans Ogilby * +

88 | A. caeruleopunctatus Ruppell 1

89 | Bodianus axillaris (Bennett) # +

90 | B. diana (Laccpede) * 1
91 | Cheilinus chiorourus (Bloch) # 1
- 92 | C. fasciacus {Bloch) 1

93 | C. mrilobatus Lacepede 2 2

94 | C. unifasciatus Streets # + 1
95 | Cirrhilabrus cyanopleura (Bl.) 21 72 5
96 | Cirrhilabrus sp. 1
97 | Coris gaimard Q. & G. 2 2 3
98 | Epibulus insidiator (Pallas) +

99 | Gomphorus varius Lacepede 7 2
100 | Halichoeres biocenlatus Schultz # +

101 | H. horndanus (Lacepede) 3 1 1

102 | H. marginatus Ruppell 1

103 | H. melanurus (Blecker) # 11 27 4
104 | Hemigymuus fasciatus (Bloch) # +

105 | Labroides dimidiatus Fowler & Bean 10 2 7 5
106 | Labroides sp. 19
107 | Macropharygodon meleagris (Val.) 2 1 4 1
108 | Pseudocheilinus hexataenia (Bl.) # 1 2 i
109 | P. octotaenia Jenkins 1 +

110 | Stethojulis bandanensis (BL.) # 2 +

111 | 8. strigiventer (Bennett) # +
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2 3 4 5 6
112 | Thalassoma amblvcphalum (BL) # 95 14
113 | T. hardwickii (Bennett) : + +
114 | T. lunare (Linnaeus) 3 1
115 | T. quinquevittatum (Lay & Bennett) 16 7 1 30
Fam. Scaridae
116 | Bolbometopon muricatum (Val.) # +
117 | Hypposcarus longyceps (Val.) +
118 | Scarus altipinnis (Stein.) 5
119 | S. chameleon Choat & Randall # 22 1
120 | §. dimidiatus Bl. _ +
121 | S. flavipectoralis Schultz. # +
122 | S. forsteni (BL) # : 4 3 3
123 | §. oviceps Val. 1 1 2
124 | §. schlegeli (Bl.) 4
125 1 S. sordidus Forskal 10 +
126 | S. sp. 1
Fam. Cirritidae
127 | Cirrhitichthys falco Randall # 9
128 | Paracirrhites areatus : +
129 | P. arcatus Cuvier 7
130 | P. forsteri (Schneider) * +
Fam. Mugiloidae
131 { Parapercis clathrata Ogilby # 1 4
132 | P. multipunctata (Gunther) # +
Fam. Blennidae
| 133 | Plagiotremus sp. 39
134 | P. tapeinosoma (Bl.) # 4
Fam. Gobiidae
135 } Valencienca strigata (Brousonet) * 26 3
Fam. Microdesmidae
136 | Nemateleotris magnifica Fowler # 10 48 32 15
137 | Ptereleotris evides Jor. & Hub. # 39
138 | P. heteroptera (BL.) * 15
Fam. Acanthuridae
139 | Acanthus dussumieri Val. # +
140 | A. japonicus (Sch.) + + +
141 | A. nigricans (Linnacus) + 41
142 | A. nigricauda Dunker & Mohr * + +
143 | A. nigrofuscus (Forskal) 46 9 206
144 | A. nigroris Val. * +
145 ) A. olivaceus Bloch & Schn. 1. 3 14
146 | A. pyroferus Kittlitz 5 1 T 1
147 | Ctenochaetus binotatus Randall 2 9 34 3
148 | C. strigosus (Bennett) + +
149 | C. striatus (Q. & G.) 44 3




2 3 4 5 6
150 | Diproctacanthus xanthurus * +
151 | Naso hexacanthus (Bl.) * +
152 | N. lituratus (Bloch & Schn.) 1
153 | Paracanthurus hepatus (Linne) * 1
154 | Zebrasoma flavescens (Bennett) # +
155 | Z. scopas (Cuvier) # 1 +
156 | Z. veliferum (Bloch) 2 5
Fam. Zanenidae
157 | Zanclus cornutus (Linnaeus) 1 + + 6
Fam. Siganidae
158 | Siganus spinus (Linnacus) # +
ORDER TERAODONTIFORMES
Fam. Balistidae
159 | Melichthys vidua (Solander) # 1 6 1
160 | Odonus niger (Ruppell) # 1
161 | Sufflamen bursa (Bloch & Sch.) # +
162 | §. chrysopterus (Bloch & Sch.) # 1 + 3
Fam. Monacanthidae
163 | Pervagor aspricaudu(Hllanrd) + 2
164 | Cantherines pardalis (Ruppell) 2
Fam. Tetradontidae
165 | Arothon nigropunctatus (Bl. & Sch.) +
166 | Canthigaster valentini (Bl.) # 1
ORDER LOPHIIFORMES
Fam. Antennaridae
167 | Antennarius coccincus (Lesson) * +

Chii thich: # M&i phdt hién o Truong sa; * MJi phdt hién o Viét Nam va Truong Sa

Bang 2. 56 lugng loai x4c dinh duge & 4 ddo khao sat VN-RP JOMSRE-SCS ’96

S6 loai | S6 loai S6 loai Loai Lo
Céc dao xéc quan b8 sung mdéi v | méi véi Ghi chit
-dinh st tlr anh T. Sa VN
Menzies reef 85 43 42 (95 anh) 39 12
Trident Shoal 81 37 | 44 (84 anh) 34 9
Nares Bank 48 48 2 7 | Khong chyp
' anh
) ¢6 4 lodi chua
Scarborough Shoal 61 51 10 (17 anh) 20 5 o3p & VN
Riéng 3 dao g ' , '
Truong Sa 147 80 67 (179 anh) 73 24
Ci 4 dao khao sét 167 96 71 (196 anh) 76 27
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Trong thanh phédn ¢4 ran san ho néi trén, ndi bat vu thé cla cac ho: cd Thia
Pomacentridae c6 31 loai thudc 12 gidng chi€m 20,9%, c4 Bang chai Labridae
c6 28 lodi, 19%, ca Buém Chaetodontidae va cd Dubi Gai Acanthuridae mbi ho
c6 18 loai, 12,2%, c4 M6 Scaridae cé 8 loai, 5,4%, c4 HOng Lutjanidaé c6 7
loai, 4,8% (bang 3).

Béng 3. S8 loai (fit sJ) va ty 1& phin tram (mdu s6)
cia mot s8 ho ¢4 chi y&u & cde khu vuc

Tén cé Scar. | Menz. | Trid. Nare. 3 dao Ci4 T.sa | Venbd-
T.sa dao (1) (2)
Pomacentridae 7/11 13/15.3 | 20/24.7 | 8/16.7 | 31/20.9 | 34/20.3 | 53/16.3 | 65/14.3

Labridae 11/18 | 16/18.8 | 17/21 |} 13/27.1 | 28/19 | 29/17.4 | 32/9.8 | 61/13.4
Chaetodontidae | 8/13.1 | 11/12.9 | 12/14.8 | 4/83 | 18/12.2 | 21/12.6 | 24/7.4 | 40/8.8
‘Acanthuridae | 7/1L.5 | 13/153 ] 899 8/16.7 | 18/12.2 | 18/10.8 | 16/4.9 | 22/48

Scaridae 6/9.8 | 4/47 | 337 | 483 | 8/54 | 11/6.6 | 27/8.3 | 30/6.6
Lutjanidae 2/33 | 5/59 | 2725 0 7/48 | 7/42 | 18/5.5 1 16/35
Téng s6 lodi 61 85 81 48 147 167 326 455

Ghi chit: (1) - Theo N. H. Phung (1996); (2) - Theo N. H. Phung & N.V. Long (1995)

Thanh phan loi néu trén vé& co ban gidng véi nhitng két qua nghién ciu
trude day (Nguyén Hitu Phung, 1996) chi hoi khéc 1a c4c ho c4 Thia, c4 Buém,
cd Bang Chai c6 ty 1& rit cao, tt 12 dén 21%, trong khi cidc ho c4 Mid
Serranidae, c& M6, c4 Son D4 Holocenttridae 1ai tuong ddi it. So v6i viing bién
ven bd Viét Nam, thanh phan loai chi y&u nhat van 1a cic ho ca Thia, c4 Bang
Chai, c4 Budm, nhung sau d6 phai ké dén cc ho cd M, cd M6, c4 Héng, ci
Son Apogonidae va ¢4 Duéi Gai...

2. 86 luong

Nares Bank c6 s6 lugng cd nhiéu nhét, mat d6 t6i 1813 con/500m?, riéng
loai c4 Thia Chromis vandenbilti (Fowler) ¢6 dén 1136 con/500m? (chiém
62,6% tong s8), sau d6 13 Acanthurus nigrofuscus (Forskal) - 206 con/500m?
(chiém 11,4%), Chromis margaritifer - 91 con/500m?® (5,0%), Pomacentrus
coelestis Jordan and Starks - 74 con/500m2 (4,1%). Tié€p sau Nares Bank la
Scarborough c6 mat d¢ cd 932 con/500m? Trident Shoal - 684 con/SO00m® va
Menzies Reef - 489 con/500m? (bang 4).

So sanh s6 lugng c4 thé cdc ho c4 & cdc ddo thdy ring, ddo Scarborough
Shoal ¢6 s6 lugng c4 thé chia c4 ho c4 Thia (42,1%), céc Bang Chai (17,6%) va
cd Héng (15,7%) 1 cao nhit. Cdc dio viing bién Trudng Sa van ¢é s6 hwong ciia
ho c4 Thia 12 16n nhét (49,7%), sau d6 1a ho c4 Hong (14,5%), ho c4 Pubdi Gai
(11,2%), c4 Bang Chai (10,9%), s6 lugng c4 thé cha ho c4 Buém va cd M6 rit
thap (bang 4).
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Béang 4. Mat d6 c4 thé (con/500m*) quan sat dugc tai cdc dao khao st JOMSRE-SCS *96

Tén S6 Scarb. Menz. Trid. Nares
104i ¢4 loai | Matdo | % | Matdo| % [Matdo| % | Matdol %
Lutjanidae 7 146 15.7 101 20.6 320 46.8 0 0
Mullidae 5 38 4.1 2 0.4 9 1.3 48 2.6

Chaetodontidae | 21 14 1.5 27 505 57 8.3 23 1.3

Pomacentridae 34 392 | 42.1 115 23.5 79 11.5 | 1361 | 75.1

Labridae 20 14 17.6 57 11.6 119 17.4 ]7 4.8
Scaridae 11 3 4.6 5 1.0 3 0.4 7 0.4
Microdesmidae 3 4 6.9 48 9.8 32 4.7 15 0.8

Acanthuridae 18 56 6.0 105 21.5 44 6.4 234 12.9

Céc loai cd khic | 39 15 1.6 29 5.9 21 3.1 38 2.1

Téng s6 c4 thé 167 | 932 489 684 1813

Nhin chung, mat d9 cic loai ca quan sét dugc & cic ddo khong 16n, trir mét
loai ¢4 Thia Chromis vandenbilti. Loai cd Thia nay xudt hién & dao Scarborough
Shoal va rdt nhiéu & dao Nares Bank, nhung chua gip thiy & viing bién ven bo
Viét Nam.

3 Nguoén loi

Qua phan tich s6 liéu thdy rdng, cd san ho tai 4 dao khao sit chii yé&u 1a
nhiing ho c6 kich thudc nhd, chi mét s6 lwong 14t it (182 con) ¢ kich thuée trén
10 cm (4,6%), nhu vay § nghia vé€ thuc phim th&p. Mait khac, ciing chi c6
khoang 4-5 loai ¢6 s6 luong c4 thé twong d6i nhidu. Vi vay cin phdi bio vé
ngudn gen da dang & khu vuc ndy, viéc khai thdc chua nén tinh dén, hoic néu
c6 cling chi nén thu hep d6i v6i mot vai loai ¢6 s6 lugng tuong d6i cao.

IV. NHAN XET CHUNG

Thanh phén cia c4 ran san h6 & khu virc khao siat VN-RP JOMSRE-SCS
’96 gbm 167 loai, riéng 3 ddo thudc quin dio Trudng Sa c6 147 lodi, chil yé&u 1a
cdc ho cd Thia, cd Bang Chai, ¢4 Budm va c4 Dubi Gai. C6 73 loai méi b sung
cho danh sdch c4 Tru'(‘mg Sa, trong dé cé 24 loal méi d6i véi Viét Nam. Ddo
Scarborough Shoal ¢ 61 loi, trong d6 c¢6 5 loai chua gip & Trudng Sa va Viét

Nam. C6 thé cho ring thanh phin loai c4 san ho & céc khu vue khao sat nay rét
da dang.

S6 Iuong cd san ho tai cdc khu vire khio sat khéng nhiéu, tﬁp trung cha yéu
& ho ca Thia, sau d6 12 ¢4 Héng (loai c4 Mién Caesio spp.) va ci Bang Chai. Da
phin c4 & day c6 kich thuéc nhé dudi 10 cm (s6 nay chi€m trén 95%) nén ¢
nghia thire phdm thdp. Vi vy, viéc bio vé c4 san ho 12 cdn thiét.
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Tuyén tdp bdo cdo Héi nghi khoa hoc VN-RP JOMSRE-SCS ldn thii nhdt, Ha N¢i 4-1997

TIEM NANG CA KHAI THAC {J NHOM PAC KALAYAAN
THUOC BIEN PONG

P.M. Alifio, C.L. Nafola Jr., D.G. Ochavillo, M.C. Rafiola
Vién Khoa hoc bién, Pai hoc Tong hop Philippines

TOM TAT

Sdn luong cd khai thdc hdng ndm & cdc ran san hé Kalayaan dao déng trong khodng
78-105 tan/km’. Thanh phdn cd trong cdc ldn ddnh bét khd da dang. Cdc két ludn nay dupc
riit ra tit 50 liéu ddnh bdt bing "pa-aling”- phuong phdp khai thdc cd thuong mai duy nhdt o
cdc ran san ho thudéc nhém ddo Kalayaan. Thu nhdp hang ndm cua ving ndy la 78000-
105000 USD/km? (tinh voi gid la 1USD/Ikg) va c6 thé dat téi 59-78 ty USD cho toan tdp doén
cd san ho ciia vang ddo nay. Mot nguodn cd san hé khdc ciing cé thé khai thdc thuong mai
nhit nguén cd bién khoi (cd thu tuna, cd thu mackerel) c6 thé dat t6i 39-60 triéu USDIndm.
Nhitng con 6 ndy ndi lén tam quan trong cia khu vuc nhém ddo nhu mot nguén protein re
tién, déng thoi cho thdy loi ich kinh té ciia viéc bdo tén da dang sinh hoc trong khu vuc. Cdc
moéi twong tdc vat 1y va sinh hoc giita nguén cd khai thdc ¢ ran san hé va ngoai khoi con
chua duwgc ddnh gid vé mdt dinh luong, nhung c6 ddu hiéu cho thdy cdc tuong tdc ndy cé thé
rdt ddng ké. Tdm quan trong ctia cdc ran san hé con dugc tdng thém bdi chiing la ngudn
cung cdp du trang. Chién lugc bdo ton thong qua chuong trinh qudn Iy thich hop véi sy hop
tdc nghién cttu khoa hoc moi truong Bién Dong dd dupc dé xudt.

I. GIOI THIEU

Nhiéu tr lidu khdc nhau v€ nguén lgi c4 san ho cia Bién Dong di dugce
cong bo (Pauly va Christensen, 1993) nhung c6 rat it tic gia danh gia tim quan
trong cua cic ran san hd & quin dao Trudng Sa va cdc thdéng tin nay lai chua
dugc cong bs (Cabanban va Padilla, 1994). Bién Pong dugc cong nhan 12 mot
bai cd phong phi va c6 thé chita dung khdi lugng 16n ddu mo va khi dot e
nhién trong 1ong dat (NRMC, 1985, Valero, 1994). Morgan va Valencia (1983)
cing thong bdo rang quin dao Trudng Sa ndm trén dudng di cu chinh cia ca thu
tuna trong khu vuc. Ving nay duge xem 1a nguén cung cép c4 va du tring dong
vat khéng xuong séng cho cic bii c4 Philippines (McManus, 1994). Cic ran
san ho truc ti€p cung cép khodng 15-30% sin lugng cd khai thic cia nudc ndy
(Gomez et al., 1994) va chiém khoang 50% lugng protein ti€u thu clia nguoi
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dan Philippines. Tiém nang to 16n cha ving niy dang ndm trong sy tranh chap
cha 6 nuéc ven bd (Brunei, Trung Quéc, Malaysia, Philippines, Pai Loan va
Viét Nam). McManus (1994) cho ring viéc thanh lap hé thong céc khu bao tén
c6 thé 1a chia khoé clia viéc gii quyét hoa binh trong khu vuc. Quan diém ndy
43 thu hut su chi ¥ dic biét chia cac nha khoa hoc vi di duoc khing dinh & mot
s6 cude thao luan cha Nhém cong tic ky thuat, ddc biét 1a ciia Nhém da dang
sinh hoc bién (Cheung, 1996, xem thém Gomez & hoi nghi nay). Pinh gid
ngudn 1gi c4 khai thic va tiém ning da dang sinh hoc (xem thém Ochavillo et
al., hoi nghi nay) tai khu vuc nhém dao Kalayaan - mot khu vie nam & phia tay
ving dac quyén kinh t&€ cla Philippines - khong chi gop phén nang cao nhan
thitc vé tim quan trong ctia h¢ théng ran san ho Trudng Sa ma con tang thém
niém tin trong viéc chia s€ céc théng tin va cing nbau lam viéc cho su phat
trién bén vimg cta khu vue.

IL TAI LIEU VA PHUONG PHAP
1. Nghé cd san hé

Sinh khéi c4 san ho duoc tinh bang phuong phap "pa-aling" theo s6 li¢u
d4nh bit ciia 8 thuyén tit thing 3 dén théng 5 nam 1991 (BEAR, 1992). bay la
thoi ky duy nhét trong nam ma ving bién c6 cédc diéu kién thuan 1gi cho viéc
d4nh bit. Cac khu virc nghién clu trong cong trinh nay gém Reef Bank, nhom
dio Kalayaan va Maclesfield Bank. Theo tinh toin cta Pauly va Christense
(1993), nhém dao Kalayaan uGc tinh c6 tdéng dién tich ran san ho la
751680km?, gin bing 1/5 dién tich cla Bién Doéng. "Pa-aling" 12 phuong phép
d4nh bt c4 dugc sit dung & céc ran san ho, tai do cAc tho lan trdn dung 6ng
nhua it khong khi & phia trén dé tao ra céc bong béng nudc xua cé vao ludi.
Pay 12 mot kiéu cai tién cla phuong phap “Muro-ami”. Mi théng c6 tir 203 -
506 14n d4nh bét. Dién tich ving quét do danh bat bing phuong phép "pa-aling”
vao khoang 40000m?, dugc cdc thg 1an cia Vién Khoa hoc Bién thudc Pai hoc
Téng Hop Philippines u6c tinh theo dénh bét thir nghiém tai Palawan nam 1990
(Miclat et al., 1991). Hiéu qua ctia phuong tién Ia 63% dugc tinh bing cich
nhan hiéu qué ctia d4nh bét thir nghiém 1a 12,7% (tinh theo trong lugng cd) voi
5 (s6 lugng dot danh bét t6i da & mot ving). Tuy nhién, thay vi cho con s6 63%,
cin phai st dung con s6 than trong hon, dé 13 50%. Tir sinh kh6i uéc tinh va
dua vao hé s& P/B bang 1,5 (Polivina, 1984), di tinh dugc tiém nang san hwong
c4 khai thac hang nam.

2. Nghé cd bién khoi

Tu liéu clia Lewis (1995) va ciia Inter-Agendy Philippine Report (1993) da
duge sit dung dé tinh tiém nang khai thic ca néi hing nim & nhém dao
Kalayaan. Con s uéc tinh khiém ton 1a 1/3 - 1/2 téng tiém nang khai thic ca
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ndi & ving dic quyén kinh t€ cla Philippines cling d3 dugc sir dung. K&t qua
nay trudc hét dira vao viéc danh bit c4 thu tuna trong viing vao nhitng nim
1980. M6t uée tinh khic dua vao k& qua ddnh bat di thong bdo cia cong ty
Frabelle Fishing Corporation - mot cong ty khai thac ca thuong mai hoat dong &
phia tay-nam ving Kalayaan (ttc Commodore Reef va vé€ phia nam) 3 thing
trong 1 nam. Cic thg danh cd biang ludi kéo nay khai thic chi yéu cd thu tuna
véi s6 luong 16n. Gid tri tién ding dé tinh 13 c4c gid tri dd chuin ho4. K&t qua
tinh ¢6 so sdnh véi két qud cla Cabanban va Padilla (1994), Pauly va
Christtensen (1993).

T KET QUA NGHIEN CUU
1. Nghé ca san hé

Theo nghién cttu clia Miclat et al. (1991), cd d4nh bit bing "pa-aling" chu
yéu la Caesionids (83,7%), Nemipteris (5,9%), Acanthurids (3,5%), Balistids
(2,5%) va Carangids (0,9%). K& qua udc tinh sinh kh6i c4 & nhém dao
Kalayaan thoéng qua céc s6 liéu ddnh bat bing “pa-aling” dugc néu & bang 1 va
duge so sdnh vdi két qua udc tinh & chinh nhém dio nay trén co s& s6 liéu diéu
tra c4 bing mit thudng trong dot khio sit quéc gia tir 4-16/5/1993 do Vién
Khoa hoc Bién, Dai hoc Téng Hogp Philippines diéu ph6i (Inter-Agency
Philippine Report, 1993) (bang 2). K&t qua trén ciing dugc so sanh véi két qua
ciia dot khao sat ca biang mat thudng & viing Palawan do Vién Khoa hoc Bién,
Pai hoc Téng Hop Philippines thuc hién cho hang Shell Philippines tit 16-
22/8/1993 (MERF, 1993) va dot khio sit ddnh bat bang "pa-aling” & ving
Palawan (BEAR, 1992) (bang 2).

Béang 1: Udc tinh sinh khéi c4 & nhém dao Kalayaan trén co s&
két qua danh bit bing "Pa-aling" (Nguén tu liéu: BFAR 1992)

Théng/nim Sinh khéi (t4n/km?®)
3-1991 70
4-1991 58
5-1991 52

Bang 2: Udc tinh sinh khéi c4 & cdc ran san ho Palawan va
nhém dao Kalayaan dya vao tinh trye 1i€p bang mat thudmg va ddnh bat béng "Pa-aling"

Ving Phuong phip Sinh khéi tdn/km* | Ngubn tu liéu
Nhém ddo Kalayaan | Tinh truc ti€p bing mat thudng 52,0-213,0 IAPR 1993
Palawan Tinh tryc ti€p bang mit thudmg 19,0 - 216,5 SPEX 1993
Palawan "Pa-aling" 32.0-84,0 BFAR 1992
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Gi4 tri u6c tinh dua trén két qua danh bét bing "pa-aling” quanh nhém dao
Kalayaan nim trong gidi han két qud tinh qua diéu tra quan sit c4 bing mat
thuong & chinh nhém dao nay va ving Palawan. Nhin chung, uéc tinh theo ket
qua dénh bét bing "pa-aling" c6 khoang bi&n thién hep hon so véi uée tinh theo
két qua diéu tra bing mat thudng. Vi vay sit dung két qua wdc tinh sinh khoi
dua trén két qua ddnh bit bang "pa-aling” 1a phtt hop dé c6 dugc con s6 udc tinh
than trong vé tiém ning dénh bat cd hang nam.

Véi he s6 P/B 1a 1,5 (Pauly va Christensen, 1993), di tinh duge tiém ning
danh bat hang nam la tir 78-105 t4n/km? va loi tic ti€ém nang la 78000-105000
USD (tinh véi gida 1USD/kg). Tit con s6 nay suy ra loi tic 59-79 ti USD cho
toan bd nhém dao Kalayaan.

2. Nghé cd ngodi khoi

Lewis (1995) di uéc tinh tiém nang khai thic cd ndi trong ving 1a 40000
tsin. Khodng 1/3-1/2 gid tri nay 2 13300-20000 tén s& wwong ing v6i 39-60 triéu
USD (tinh véi gid 3000 USD/tdn) (bang 3). K&t qua udc tinh cha hing Frabelle
ciing dugc néu ra & bang ndy. K&t qua cua chiing tdi méi chi 1a wée tinh cho 1
thing nén cdn nhan véi 3 dé phit hgp véi s6 thang (3 thing) trong nam ma hing
Frabelle thuc su di khai thic cd trong ving. Théy ring, vé ty trong udc tinh clia
chdng t6i nim trong pham vi uc tinh theo s6 ligu ctia Lewis (1995).

Bing 3: So sénh tiém nang lgi tic hang nim cua khai théc
¢4 bién khoi & nhém dio Kalayaan (don gid chudn hod la 900 USD/tdn)

Ngu6n U'éc tinh Pon gid Gidtri | Gié tri chuén
(tdn) (USD/t4n) (USD) hod (USD)
1. Nghién citu ndy.
40000 tan/3 13000 3000 39 triéu 12 triéu
40000 tan/2 - 20000 3000 60 triéu 18 triéu
6000 t&n x 3 (tuna, Lewis 1993) 18000 900 16 triéu 16 trigu
2. Cabanban & Padilla (1994):
6000 tén (tuna & scads, IAPR, 6000 | TU 890, SC 840 | 5,31 trieu 5.4 trieu
1993)
3. Pauly & Christensen (1993): 33600 30 triéu
168000 tan/5 (tuna) '

Viéc so sénh céc gia tri udc tinh trong nghién cdu nay v6i cdc nghién citu
khéc gap khé khan vi c6 sy khdc nhau vé dién tich viing udc tinh va don gia.
Khi d3 chuén lai don gi4 thi gi4 tri u6c tinh cla Paully va Christensen (1993)
cao hon. Diéu ndy c6 nghia la gié tri udc tinh cda ching 161 khiém t6n hon. Gid
tri u6c tinh chia Cabanban va Padilla (1994) lai qua thap vi ho khong nhén ket
qua v6i 3 (s6 thing ma hing Frabelle dénh bit trong ving mdi nam).
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IV.THAO LUAN

Cac két qua ude tinh cho ca cd san ho va c4 bién khoi déu chi 6 tiém ning
to Ién cla viing nghién citu, it nhit ciing dat 50 ti USD va 40 tri¢gu USD tuong
ung. (3 cdc khu vuc Great Barrier Reef, Australia loi titc tir du lich wéc tinh it
nhdt 12 1 ti USD/nam. Nhu vay, néu xét vé su phu thudc sau sdc clia cu dan
trong khu vuc, dic biét 1a vé thuc phdm bién va cac 1gi ich khéc (nhu giao thong
dudng bién, budn ban, nguén ning lugng) thi cdc gid tri ude tinh lgi tic khai
thic cd nhu trén 13 rdt thi€t y&u, thu hiit sy quan tam cuia thé gidi, su rang budc
vé chinh sich va cdc hanh dong cap thiét.

Tuy nhién nhimg diu hiéu lam dung khai thac ngay cang r6 rang. Thi du
nhut san luong khai thac thip cua thu ddnh ¢4 Nhat Ban ti sau nim 1980 (bang
4). M6t dan chitng khic 1a trong cic dot khao sat gan day da khéng gap cd map,
diéu ndy trai ngugc véi bao cdo trude day cho biét ching con nhiéu hon. Phai
chang day chinh la d&u hiéu cho biét cic ran san h6 dang bi lam dung khai thac
qud miic. Nhu cdu vé céc san phdm cd map trong khu vyc khéng ngimg tang,
bdi vi gan, mau, thit cha ching dugc coi 1a duge liéu ¢6 thé chita duge nhiéu
bénh va ting cudng hé théng mién dich clia co thé, mét cia chiing dirge ding
chita bénh vé gidc mac, viy cua ching duge coi 1a mén an déic san cua céc tiém
an phuong dong, da cla ching duge diing san xudt cdc mat hang da dat tién
(Bdo Sunday Vietnam News, ra ngay 17/3/1996).

Béng 4: Tinh todn san lugng ddnh bt lodi cd thu tuna
& viing nhém dao Kalayaan ctia tdu dénh c4 Nhat Ban (Lewis, 1995)
Ghi chit: Chit 56 trong ngodc la s6 lugng cd trung binh bdt duoc trong 1 thdng

S8 Yellowfin Bigeye
Nam | thang | Tdng s8 ca bit | Trong lugng tinh | Tdng s6 c4 bat | Trong lugng tinh
duoc dugc (tdn) duoc dugce (tin)
1980 11 1182 (107) 29,98 2360 (215) 73,28
1981 12 167 (14) 424 341 (28) 10,59
1982 10 524 (52) 13,30 615 (62) 19,11
1983 | 6 87 (15) 2,19 143 (24) 4,42
1984 | 9 107 (12) 2.70 53 (6) 1,81
1985 8 5(<1) 0,13 35 (4) 1,09
1992 7 445 (64) 11,27 2112 (302) 65,59

Trong céc dgt khdo sdt gan day di quan sédt thdy dudng nhu cé mot ty 1€
16n cdc viing ran san hé di bi tdo che phii. N&u ai d6 cho rang cdc viing ran san
ho nay la déi nguyén thuy thi cdc yé&u t& tu nhién nhu sy bing nd s¢ lugng clia
lodi c4 Acanthaster planci va su t6n hai do bio c6 thé coi 1a cdc ddn ching. Mat
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khic, didu dé ciing c6 thé 1a chi thi clia su huy hoai sinh canh ran san ho do tap
quén khai théc c4 khong pht hop phu la: muro-ami, ddnh bt bing chat nd
dinamite va cianide, 1am hai cac san ho do tha neo... (Gomez et al., 1994 - theo
Sunday Herald, 25/3/ 1995 va Asiaweek, 14/4/1995 - trich din tir Salamanca,
1996). Céc nghién citu ran san hod gin day & vang Caribbean va c4c ran Chau
Phi dd cho thdy anh hudng ctia viéc khai thic qué mitc cdc loai cé an thit trong
quédn xi dong vat ddy cua ran (Hughes, 1994; McCalamahan et al., 1996). Su
fwong d6i khé ti€p can clia nhém dao Kalayaan dé 1am cho ving nay trd thanh
-phong thi nghi¢m khoa hoc Iy twéng d€ xdc dinh tic dong cta viéc khai thic cé
ran san ho dén su suy giam tinh da dang cia céc ran.

Lgi ich truéc mét clia c4 khai thac chi 1a ching cé ddu tién v€ ¥ nghia va
nhu cdu cdp thiét cho hoat dong trong khu vuc. Mot s6 Iugng 16n céc loai dang
trong tinh trang nguy cap do tic dong cha cdc hoat dong dénh bit, nhy sy san
trom cAc lodi ria bién, sy tuyét diét nhiing c4 thé cubi cing cla lodi Asian
masked boobies vA su tan sit cic loai tha bién quy hi€ém khéc... d6 la mot lo
ngai cho van dé quan ly bao vé bén vitng (Gomez, 1996). D c6 mot budc ti€n
quan trong trong viéc hop tic quan 1§ cédc bii dé cha ria bién quanh khu wvire
Sabah thudc Malaysia va Pao Rua (Turtle Islands) thuoc Philippines (Alino va
Gomez 1995). K& hoach du kién té chitc quan 1y cdc khu bio tén bién 1a rat
dang hoan nghénh va phai tr& thanh muyc tiéu chién luge quan trong cin dugc
d4u tr trong twong lai.

Céc quéc gia ven Bién Dong d tap trung tim cdc bién phép dé xay dung
long tin, cdc bién phép nay gip dugc su thién chi ngay cang tang, nhumg vin
con dé dit. Cac hoat dong hop tdc khoa hoc nhu VN-RP JOMSRE-SCS 96 da
tao ra niém hi vong dac biét khi nhidu van dé khoa hoc ddi hoi phai giai dép.
Cic nha khoa hoc bién Philippines rat mong mudn cong tdc vdi cdc nha nghién
citu cha cic quéc gia trong khu vue dé giai quyét van dé ngudn phat tin va noi
lwu trd chia 4u tring & Bién Dong thong qua cdc nghién cdu va hop tic vé di
truyén hoc quan thé. Céc nghién cifu lién nghanh vé hai duong hoc c4 khai théc
vi dia chét ran san ho ciing 12 nhing [inh vuc r4t d4ng quan tam. Su chia sé
nguén thong tin vé gidm sit tai nguyén va moi trudng Bién Dong dang ti€n t6i
mdt co ch€ quan 1y phtt hop. Co ché nay yéu cAu cdc hoat déng quan 1y va bao
tn c6 thé thuc hién ngay nhim dap tng nhu cdu bic thiét ciia ving, déng thoi
su dénh gi4 va giam sét khoa hoc s€ cung cép nhimg thong tin nhim dam bao
cho sur thanh cong ctia cong tdc quan ly hoac dé cai tién cong tic quan 1y c6
hiéu qua hon.

V.LOICAM ON
Céc thc gid cdm on Ban t6 chitc Hoi nghi Qudc t€ vé Sinh hoc Bién Déng
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1an thit 3 va Chwong trinh Bién Dong ciia Vién Khoa hoc Bién thudc Pai hoc
Téng hop Philippines di hé trg tai chinh trong thdi gian héi nghi & Héng Kong.
Chiing téi ciling xin cdm on Bd Khoa hoc Coéng nghé va Vin phong Chu tich da
tai trg trong nhiéu giai doan ciia nghién citu ndy. Pay la 1an déng gép thit 264
cua Vién Khoa hoc Bién thudc Pai hoc Téng hop Philippines.
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Tuyén tap bdo cdo Hoi nghi khoa hoc VN-RP JOMSRE-SCS ldn thit nhdt, Ha Né6i 4-1997

pAC DIEM DIA CHAT - BIA MAO
KHU VUC KHAO SAT VN-RP JOMSRE-SCS 1996

Trinh Thé Hiéu', Mai Trong NHusn?, Tran Nghi’, Phan Truong Thi?
"Trung tam Khoa hoc Ty nhién va Cong nghé Quoc gia
2Pai hoc Quéc Gia Ha Noi

Lznh thd Viét Nam va Philippines nim hai bén bd clia Bién Pong, c6 lich
sit phat trién dia chdt mang tnh bt d6i xtng rit dac thit cho hé thong céu tnic
dai dong tay Thai Binh Duong. Trong dia chét hoc duong dai, céu tric, lich sit
ti€n hoéa, thanh phdn vat chét va ché d6 dia dong luc clia nhing dai dung do
gifta cdc mang luc dia va dai duong dang 1a d6i tuong nghién ctu cla nhiéu
quéc gia. Vi vay, nhimg vin dé khoa hoc dia chét, hai duong, moi trudng...
cting Bién Poéng néi chung va khu vuc khao sit cia VN-RP JOMSRE-SCS-
1996 néi rieng khong chi mang ¥ nghia thyc tién cao, ma con gép phén lam
gidu 1y thuyét khoa hoc.

Bso cdo nay dugc xay dung trén co s& két qua chuyén khao sit lién hop
Viet Nam-Philippines J OMSRE-SCS-1996, déng thoi dua vao nhitng phan tich
téng quan vé ciu triic va sy hinh thanh Bién Dong.

| V£ CAU TRUC VA SU HINH THANH BIEN DONG

Bién Dong 13 noi gidp noi ba mang: Au A-An Do Duong-Thii Binh
Duong. Sy hinh thanh va phat trién ctia né khong thodt khéi su khéng ché clia
nhitng m6i quan hé trong tac cha ba mang nay.

Bién Dong 12 mot céu trdc rift dién hinh do sy tich giin phdn vo lyc dia
dong nam ciia luc dia Au A vao Oligoxec cho dén Mioxen sém (tir 32 tri¢u nam
dé&n 16 tricu nam vé trudce). Song cho dén nay vin dang t6n tai hai quan diém vé
nguén luc clia qua trinh tao rift (Taylor va Mayes, 1980, 1982 va Tapporier et
al., 1982). Quan diém ctia Taylor va Mayes cho riing Bién Dong c6 sy boc 19 v
dai duong & phan phia dong cha n6 va dugce hinh thanh do su troi dat lung cung
dao (back - arc spreading) cua cung luc dia phia dong ban dao Poéng Duong.
Qua4 trinh troi dat nay dugc xem xét trong m&i lién quan véi d6i hit chim cta

mang v6 dai duong chui xu6ng duéi ria tay chia cung ddo Philippines va Bomeo.
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Trong khi d6 Tapponier et al. giai thich sg m& Bién Dong 13 két qua cia "kién
tao theo ki€u ném ngang" (extrusion tectonies) - hé qua cha sy va cham mang
luc dia An Do vao luc dia Au- A .

Nhu vay thiy rang, quan diém chia Taylor v Mayes dé hoan toan phi nhan
vai tro dung do cua méang luc dia An bo - Au A, ma day lai la mét trong nhimg
" nguyén nhan khong thé phit nhan duge. Con theo co thic "ném dong ngang"
ctia Tapponier et al. lai khong giai thich dugc sy quay phuong clia truc tich
gidn, dong thoi lai phii nhan vai trd cla d6i hit chim dong nam, trong khi lai
nang cao vai trd ca trugt bing ngang trai ctia dit gy song Héng.

Tit céc tu liéw hién c6 dé phan tich cac quan diém néu trén, chiing t61 cho
ring c6 ba ngudn luc chinh trong qua trinh tao rift Bién Dong. D6 la:

1. Qua trinh tach gidn dugc gdy nén boi déi hiit chim Palawan-Philippines.
Déi hiit chim nay da kéo cénh dong nam Bién Dong chui xuéng dudi Bomneo,
tao nén vuc sau Palawan.

2. Lién quan véi d6i hit chim, hinh thanh mot ludi néng manh nam dudi
Pong Duong. Chinh ludi nay gay nén su cang gidn, lam vo luc dia va m& vo dai
duong boc 10 & phén trung tam Bién Dong.

3. Lyc ddy mut truc tich giin vé phia nam 12 trugt bang song Héng giy
nén bdi dung do An Do-Au A.

Trén hinh 1 13 m6 hinh hinh thanh Bién Dong theo phuong thitc két hop
giffa tich gidn theo kicu rift va tdc dong cha truot bang song HOng.

1. VUNG BIEN TU PHIA DPONG TRUGNG SA DEN PHILIPPINES
1. Cdu tric dia chdt va ché do dia dong luc duong dai

' Trén binh d6 cfu tric hién dai Bién Dong, ving bién quén dao Trudng Sa
c6 mot vi tri khd doc ddo. Cing véi cac bén déng Nutura, vung bién quin dio
Trudng Sa 13 mot bo phan clia “bién ria dai duong” Bién Dong trong dai dong
tay Thai Binh Duong (hinh 2). Trong co ciu d6, ving bien nay 1a mot hé théng
cac bén nudc sau va nhing mién nang phit sinh do céc trugt bing chuyén dich
" ngang truc tach gidn Bién Dong nguyén thiy. Ching phan bd hai bén sudn truc
tdch gidn Bién Dong va phat trién trén vo luc dia bi kéo cang méng do tro1 dat
trong thdi k¥ truéc Mioxen mugn. Mat khéc, su phét trién cla ching lai nam
trong hé thong dai dong Sumatra-Java do dung do cua luc dia Sundaland v&i
mang An D6 Duong. Trong khung canh cAu tric nhu vy, ving bién quén dao
Trudng Sa duge coi nhu mot hé théng “bdn sau cung” nip ding sau tiéu luc dia
Bemeo. '
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Hinh 1: So d6 lich sit hinh thanh Bién Pong

(theo Phan Truomg Thi, 1995)
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Hinh 2: So d6 kién tao Bién Dong

Do vay, ciu tric dia chdt ving nay la su giao thoa ciia hai dai dong cO
haph tinh vA tao nén nhitng dac diém, hinh thdi cac bén triing, sy dan xen doc
dso cdc ving triing va nang c6 quy luat rd rang trong diéu kién nhu vay da tao
1ap nén mot ché do dia dong luc uu the chuyén dong ding phan vi rdt manh mé.
Trong diéu kién nhu vay, so v6i toan bo Bién Péng day Ia viing bién tuong ddi
yén finh nhdt, qui trinh ning cao lién tuc va 6n dinh nhu mot mién nén di 6n
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dinh. Cé thé néi viing bién quin ddo Trudng Sa dugc che khudt moi bién dong,
tra nhu mot "viing vinh yén tinh kién tao" can bing nhiing thé luc c¢6 ban chit
dong lyc manh mé khic nhau.

2. Pdc trung cua hinh thdi dia hinh

Can cit vao ban dé va céc mit cit dia hinh (hinh 3, 4) ving nay cé thé
phan biét 4 kiéu hinh thdi dia hinh dic trung, bao gdm: 1) ki€u hinh thdi dia
hinh dio, diao ngdm va bii can; 2) kiéu hinh thdi dia hinh nti ngim; 3) kiéu
hinh théi dia hinh suon doc thoai & chan cdc ddo, ddo ngdm va bdi can; va 4)
ki€u hinh thdi dia hinh co sé.

Kiéu hinh thdi dia hinh ddo, ddo ngdm va bai can

Kiéu hinh thdi dia hinh ndy bao gém cdc dao, ddo ngdm dang dia hinh
duong dang doi, nii bi ngdp nude (d6 sau tir 0 d&n 50 m) va béi can - cic dang
dia hinh duvong dang bii trai rong bi ngap nudce (d6 sau tit O m dén 40 - 50 m).
Ching chi y&u phan bé tai phin tdy nam, dong nam va déng bic ving nghién
ctru. O phén tay nam dién hinh 13 cic cum do Song Tir (g6ém dio Song Tir Tay,
Song Tt Béng va B4 Nam), cum dao Loai Ta (g6m dao Loai Ta, ddo D4 Nham,
dao Mendi, ddo Dita, c6n san ho Lan Can), cum dao Thi T (g6m dao Thi T,
dao Xubi). O phén dong nam dién hinh 1a cum d4o Binh Nguyén (gém dio Binh
Nguyén, ddo Vinh Vién), cén san h6 Gidc Son, bii dd Hgp Kim, bai d4 Ba Co,
baj d4 Khiic Gic, bai dd T Mudi ... O phdn déng bic c¢é bii can Scaborough
(hinh 5, 6, 7, 8).

T4t ¢ cdc cum dio, ddo ngdm va bidi can thudc ki€u hinh thdi dia hinh nay
c6 cu tao 1a d4 voi san ho, san ho chét va san ho séng vdi d6 phu khic nhau.
Ching két hop véi nhau tao thanh cdc cum ran san h6 dang atol khép kin hay
nita kin nita hd kéo dai theo phuong dong bédc-tdy nam, c6 khi theo phuong
dong bic- ty tay nam. Nét dac trung coa kiéu hinh thai dia hinh nay 1a cé tinh
phan bic rat 16 & cdc dé sau khdc nhau: bac trén ciing d0 sau 1 - 2m 1én d6 sau
+ 4 + 10 mét (tinh theo muc chuin s6 khéng hai d6) 1a phin néi cha cic dio va
phin bé miit clia cdc ddo ngdm, bii can 10-12, 18-22, 30-35 mét. Phan sau hon
la suon dao, ddo ngdm va bil can c¢é do d6c 16n (thirdng khodng 45° tr& 1én)
cling ¢6 tinh phin bac 16 rang ¢ cac do sau 60-65, 80-100, 120-140, 180-200
mét. Theo ching toi thi day c6 thé 1a ddu dn cla cdc muc bién ¢ duge bao tén.

Kiéu hinh thdi dia hinh niti ngdm

Kiéu hinh théi dia hinh nay bao gém céc dang dia hinh c6 do cao Ién,
dang nui bl ng4p nudc & nhitng d6 cao khac nhau va dé sau hon 50-60 mét, chu
yéu phan b6 & phén tay nam va tdy bic khu vuc, chi€m khoang 13-15% téng
dién tich khu vuc. Ching thuong lién k&t v4i nhau thanh cdc diy nidi kéo dai
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gin song song theo phuong dong bac-tay nam va dugc ngan cach nhau bang céc
ranh sau.

(Isopath of depth in meter)

Hinh 3: So d6 dia hinh ving bién tir bic Trudng Sa dén Philippines
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Hinh 4: Mit cét dia hinh
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Tait ci céc nii thudc ki€u dia hinh nay c6 d6 cao mat dinh phd bién & hai
mitc: mifc thit nhat nim trong khoang tuong tng do sau tir 60-70 m dén gin
500 m, mtc thit hai ndm trong khoang tuong tng do sau tir 700-800 m dén gan
3000m va c6 chan img véi do sau 3300-4000m. HAu hét ching c¢6 hinh dang
kéo dai theo phuong dong bic-tay nam, vai truong hop theo phuong dong-tay.

Kidu hinh thai dia hink swom déc thodi chan cdc ddo, ddo ngdm va bdi can

Ki€u hinh thai dia hinh nay thuong trai rong ra tir vi tri tuong tng do sau
1000m 16i d6 sau 3000-4000m. Ching phan bd lién k& v6i kiéu hinh théi dia
hinh thtt nhat va chiém khoang 16-18% téng dién tich toan khu vyc. Bé mat dia
hinh don gian, it bi chia cat, do déc thoai dan tir trén xudng dudi.

Kiéu hinh thdi dia hinh co s¢

Pay la kiéu hinh théi dia hinh c6 dién tich phan b rong nhat, chiém 47-
539% téng dién tich khu vic, bao gém phan phia dong va cdc phan xen k& gitta
c4c ki€u hinh théi dia hinh néu trén. Toan bo d4y bién tao thanh mot bé mat dia
hinh tuong d6i bang phing, tng véi do sau {ir 3500-4000m, mot vai noi tao
thanh cac hé triing nhé, nong va lach hep xen k& gilta cic d4o, dio ngam, bai
can va ndi ngam.

Tir nhitng k&t qua mo ta phan loai cdc kiéu dja hinh, dua vao dac diém ciu
tric va st hinh thanh Bién Doéng néi chung va cta khu vuc nghién ctiiu VN-RP
JOMSRE-SCS-96 néi riéng thay ring cac kiéu hinh thii dia hinh dic trung cho
ving bién nay cé hai nguén gdc tao thanh cd ban: ndi sinh va ngoai sinh.
Nguén gdc noi sinh tao nén cdc thanh tao d4 phun trdo nii lira trén bé mait dia
hinh co s& clia ddy bién, sy phan di dia hinh theo chiéu ngang. Nguén gbc ngoal
sinh tao nén céc thanh tao tich tu san ho dang dao, dio ngdm va bdi can va tao
nén céc 16p trim tich trén bé mat dia hinh co s& cla day bién. Qua trinh thanh
tao va bién ddi cac kiéu hinh thdi dia hinh bat ddu xay ra vao ddu Kainozoi
(Oligoxen sém) va trai qua nhiéu thai ky bién dong phic tap ciia muc nudc bién
do nhiéu nguyén nhan noi va ngoai sinh khéc nhau.

3. Pdc diém tram tich Dé Ti
Cdc thanh tao co ban:

Dya trén co s cac mit cat dia hinh chdn, dic diém dia hinh, dia mao day
bién, thanh phan trim tich ting mat v méi quan he giita cdc mat cat tram tich
trén chc dio véi céc pha bién tién va bién thodi trong D¢ T, chiing to1 tién
hanh thanh 1ap so d6 trdm tich dé tit ving bién nay. Trén so d6 hinh 9 c6 thé
phan biét cdc thanh tao co ban sau:

- Trém tich bin sét chita san tuéi Plioxen-Pleistoxen (?) thude tuéng song
bién hén hop (am N,-Qp).
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- Trdm tich cdt-san 1in bin sét tuéng aluvi ¢8, song bi€n hén hop tudi
Pleistoxen sém (?) (a, amQ)

_ Trim tich cAt-san l4n bin sét tuéng aluvi va song bién hén hop tudi
Pleisstoxen giita-muon (a, am Qy yy)-

- Trim tich biin sét lin c4t san tudi Pleistoxen mudn (?) thudc tudng bién
(bién nong, bién ven bd) va song bién hén hop (chau thd, bai bién cd va viing
vinh) (m, ma Qi)

- Trim tich bin sét lin cét san tuéng bién nong, bién khoi va viing vinh
tuéi Holoxen (m Q)
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Hinh 9: Mat cét dia hinh tdy nam bii can Dinh Ba

Phdn bo:

- Tram tich Plioxen-Pleistoxen (?) (N,-Q,) phan bd & trling sau trén 1000m
phia bic quén ddo Trudng Sa tao thanh mot long chio khép kin kéo dai trén
600km theo huéng déng bic-tay nam. Thanh phdn trdm tich chi yé€u 1a bin sét
lin c4t san. Tudi ctia bén triing nay dang 1a gia dinh, dya vao quy luat phan béc
dia hinh tit nhiéu phia. Dac biét tir bo bién Nam Trung Bo di vé phia dong, day
12 bac sut lin dia hinh thi 5 va trén mat cit dia hinh bi thi€u hut 3 tap phan xa
phia trén. :
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- Trim tich Pleistoxen sém-giita (?) (Q,) bao gém cét san 1an bin sét
chon loc kém, phan b8 vién quanh bon triing Ny- & cac do sau 3000-4000m va
mot triing sau trén 2500m doc bo bién Malaixia va dao Palawan. Day la bac dia
hinh thtt 4 twong img véi chu ky trdm tich thit hai trong D¢ td. Trén dién tich
phan bé cua ching bit gap kha da dang céc loai trAm tich khdc nhau nhu bin
sét hién dai chita tring 16 va gai hai muén, cat san luc nguyén tuéng nén quat
6 va bii tridu cb. Trong thdi gian tir 1,6 triéu nam dén nay, khu vie quén dao
Trudng Sa da trai qua 5 14n bién 1ui va 5 14n bién ti€n. Nhiing vi tri dudng bd cb
tudi Q. ndm cich bd bién Viét Nam khoang 400-500km, chéc chin cé lién
quan dén su sut lin ki€n tao da x4y ra ngay sau khi bién i va tiép tuc cho dén
ngay nay, di dua thanh tao Q. xuéng do sau 2500m. Nhu vy, do sau thuc cia
dudng bd cong ctia pha bién i Q,;; so v6i muyc nudc bién hién tai phai nhé hon
2500m, tuy nhién bién d¢ 12 bao nhiéu dén nay vin chua dugc xdc dinh chinh
xdc. V6i thanh phén trim tich bao gém nhiéu loai, nhiéu ngudn gbc khic nhau
vi nhiéu tudi khic nhau 12 mot bing chiing vé lich sir ti€n hod lau dai va phic
tap ctia viing nay.

_ Trim tich Pleistoxen giita-muén (Qy ) ¢6 thanh phin chi yéu la cat san
twéng aluvi, réng nén quat va tudng bil triéu ven bién cd c6 séng hoat dong
manh. Ngoai ra con gap nhiéu trdm tich bun sét chia trung 16, san ho va vo
déng vat than mém. Trdm tich cét san ln bin sét phan b6 & do sau 1000-
2500m véi dién tich phan b6 rong 16n & ngoai khoi Nam Trung Bo va khu vuc
qudn dio Truong Sa. Trong khi d sau nay dia hinh bi phan di manh & mic do
rit khac nhau mang tinh khu vyc. Ving Trudng Sa nhu mét bo phin clia luc dia
c6 bi dap v& manh, tao nén hang loat cdc khoéi tang néi cao, thuin lgi cho cic
quédn thé san ho bim séng va phit trién thanh nhitng dao san hé nhé cao Khoi
mit nuée do bién tién va bién thodi dan xen nhau.

Su phan b6 chia cic ki€u trdm tich khac nhau trong ciing khu vic da the
hién qué trinh trim tich khic nhau, phy thugc vao hudng va nguoén ti€p vit liéu,
ché d6 thuy dong luc khéi nudc ciing nhu cheé dé hod 1y clia moi truong. Dua
vio dic diém phan b6, cling nhu két qua phan tich cdc mat cat dia chin thi tram
tich tAng mat & day dugc coi 1a Peistoxen gilfa-muén thudc Ky trdm tich thit ba
ké tir Plioxen-Pleistoxen.

- Trém tich Pleistoxen muén (Qy,) phan b6 rét rong rai tir do sau 30m dén
200m, c6 khi téi 1000m. Thanh phin trdm tich bao gdm cét bun sét cia pha
bién i va sét bimn cia pha bién tién véi him lugng dang k€ manh vun vé xdc
sinh vat. Dién phan bs clia thyc thé trdm tich nay cht yéu ¢ déi bién néng ven
bd nam Trung bo c6 do sau t6i da 1a 1000m. Phia tdy nam quan dao Truong Sa,
trAm tich Pleistoxen muén phan b6 & cdc kh6i nang bao qua dao san ho, chiu
4anh huéng clia qué trinh pha huy va tai trim tich lién quan dén c4c pha bién lui
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dau Pleistoxen mudn (bang ha Ris) cdch day khoang 300000-125000 nim va
pha bién lui cudi Pleistoxen- ddu Holoxen (bang ha Wurm) cdch day khoang
70000-18000 nam. Giita hai chu ky bing ha 12 m6t pha gian bing, bién tién tao
nén trdm tich Q,;° 14t mong & d6 s4u trén 1000m. Con & cdc khdi nang bao
quanh cdc dao nhu dio Ba Dinh, Nam Y&t, Song Ti, Binh Nguyén, Sinh Tén...
duoc tao thanh do dsp véi mét mang luc dia ¢b. Sau d6 phan di cc khéi ting
manh mé&, cic khéi ting ning ti€p tuc ning tao diéu khi€n moi trudng luén
thich hop cho bon san h6 tao ran phat tri€n. Dién tich réng l6n ciia ddy bi€n con
lai 14 nhitng khéi sat liin v6i t6¢ d6 nhanh & d6 sau tit 1500-2900m. Nhu vay
viéc x4c dinh tudi Pleistoxen mudn trén cdc dia hinh nang ciing méi 1a gia dinh,
chu yéu cin cit vao cdc mat cit dia ting trén cdc ddo da duge mét s tdc gia xay
dung (Trdn Nghi, 1994, Tran Nghi, Nguyén Biéu, 1995) va theo cic mit cit dia
vat 1y, cling véi viéc phan tich logic m8i trong quan giita kién tao-dia hinh tich
tu trdm tich va su dao dong clia mure nudc bién.

- Trim tich bin sét 14n cét san tudi Holoxen (Q,y) phan b6 & d4i bién ven
bd tir 0-50m nuée. G ving bién hién dai néi chung va ving bién tir Tredng Sa
dén Philippines néi riéng khong c6 trdm tich luc dia tudi Holoxen ma chi ¢6
mot thanh tao trdm tich bién tién phu trén bé mit phong héa loang 18 Pleistoxen
mudn. Vao thdi ky bién tién cuc dai Plandrian cich day 5000-6000 nim, toan
b6 cdc dao san ho thudc quin dio Trudng Sa déu bi ngap nuée, tao diéu kién
cho san ho tao ran phét trién rdm 16 trong Holoxen, chiing phil tryc ti€p trén
tAng tang- san két tudi Pleistoxen mudn.

_ Hién nay nhu‘ng phin néi cao trén mit nuéc l1a nhu:ng b6 phan khéng 16
san ho da bi chét va dang bi qua trinh rita troi, hoa tan va téi két tinh. Riéng cic
dao ngdm va phdn ngdp nudc cha céc ran san ho ¢ dang cé su t4i phét trién,
cdc ran san ho hién dai tao cho cfu tric cia déo luén luén da dang bdi nhiéu
qué trinh lién ti€p xay ra.
Tir nhitng k&t qué trén, ching ta cé thé phat hién lich s& phét trién dia chat
Pe T ving nay nhu sau: _

" - Khéi luc dia ¢6 Trudng Sa bi dap vd, nhan chim va xust hién qudn dio
ngdm Trudng Sa xay ra déng thdi véi pha tdch giin Bién Pong do chuyén dong
trdi dat vao giai doan déu Kainozoi.

- Am tieu san ho duoc hinh thanh va phét trién cuéi Mogen khi céc dio
ngdm chua sau 1im dang thich ing véi méi trudng phat trién quan thé san ho
tao ran.

- Pha bién Wi d4u Q, (bang ha Gun), pha bién i Q;_;; (bing ha Mindel),
pha bién 10i ddu Qyy (bang ha Riss) va pha bién Wi cudi Qp (bang ha Wurm) 1a
cdc giai doan di hinh thanh céc thé hé dudng by c¢é xa bd theo cdc dé sau 3500-
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4000 m, 2500-3000 m, 200-1000 m va 40-60 m. Bing ching clia cac dudng bd
6 chinh 12 sy ¢6 mit céc trudong trdm tich cudi san luc nguyén, vun vo so dugc
mai tron tuéng bai triéu cd va cic dé cit ngdm ven bo ¢6 khu virc thém luc dia
Viét Nam. Cic pha bién 10i nay 1a giai doan phé4 hity cdc 4m tiéu san ho ma
bing chimg dé lai 1a sy tiéu diét cdc 4m tiéu cling nhu hinh thanh céc gian ting
tang - san k&t va c4t két san ho trén cac dao. ,

_ Thém san h6 ngdm quanh céc ddo va tdi bién ven bo céc luc dia ¢ d6 sdu
2,5-3 m c6 bé mit bing phing chita nhiéu khéi tang 1a bing chiing vé pha bién
1ui cudi Holoxen.

_ Bé& mat trdm tich bién Qp* bi phong hoa loang 16 phan b& rong rdi & do
sau tir 0-200m nudc & thém luc dia Viét Nam, c6 thé dugc s dung nhu mot
bing ching bién rit c6 tinh ch4t hanh tinh xay ra trong qua trinh laterit héa
theo phuong thitc thim dong.

IV. KET LUAN

1- Bién Pong duoc hinh thanh trong mot co ché khd phic tap rift va troi
dat duéi tic dung khong nhitng doc theo déi hiit chim clia cdc mang dai duong
ma con chiu tic dong manh mé clia truot bing Song Hong - hau qua cla sy va
cham hai khéi luc dia Au-AvaAn bo.

2 - Trong tan kién tao, Bién Dong 12 mot b phan cua luc dia Au-Avéi
mdt phin vb dai duong dang bi tiéu bi€n dudi d6i hit chim Marila. Moi trudng
dia déng luc vong quanh cyc ky da dang, tuy vay vin phét hién thy ving bién
Truomg Sa c6 mot ché do dia dong luc khdc biét duge che chin cdc chuyén
déng truct ngang 16n va trd 1én mét viing yén tinh kién tao.

3 - Ving bién tit Trudng Sa dén Philippines c6 b6n kiéu hinh th4i dia hinh:
ki€u hinh théi dia hinh dio, ddo ngidm va bii can; ki€u hinh thai dia hinh nii.
ngim; kiéu hinh théi dia hinh su6n déc thoai & chan c4c dao, dao ngdm va bai
can; ki€u hinh théi dia hinh co s&. Dic trung cha céc kiéu hinh théi dia hinh la
c6 tinh phan bac rd rang & cic d¢ sau khic nhau ma tai dé theo chiing t61 Ia cac
muc nudc bién cd cha céc pha bién tién, bién thodi va bién dimg.

4 - Trim tich Dé Td phan b6 & ving Trudng Sa vi phu cin bao gbm 5
thanh tao co ban 14: trdm tich bin sét 14n san tudi am N, - Q;; trdm tich cét san
1&n bin sét tuéng aluvi c6, song bién hén hop tudi a, am Q;; trdm tich cét san
14n bun sét tudng aluvi va séng bién hén hop tudi a, am Qy_y'; trdm tich bin
sét 1An san tuéi m, ma Q> va trim tich bin sét 14n san bién rong, bién khoi va
vitng vinh tudi Holoxen (mQyp).

5 - Trong viing nghién ciiu, c4c kiéu tai bién lién quan v6i ché do dia dong
Iuc tic 1a véi cdc hoat dong ndi sinh chil yéu, song c4c hoat dong ngoai sinh
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cling cdn duoc quan tam dac biét 1a vin dé gy 6 nhi€ém moéi trudng va su tan
pha hily hoai he sinh th4i viing bién lutu ¥ hé sinh thdi ran san ho.
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