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TOM TAT: Néng sudt sinh hoc ciia quan xa Plankton viing bién Trurong Sa Viét Nam (6-12°N,
109-118°E) dwoc tinh todn trén co sé cac hé sé chuyén hod ning lwong giifa cac bdc dinh dwong.
Céc hé so nay duwoc tim tir viéc gidi bai todn md hinh chu trinh chuyén hod Nito trong hé sinh thai

viing bién nghién ciu. Két qua cho thay:

Trong mia gi6 Hong Bac va mia gi6 Tay Nam, nang sudt so cap tho cd gia tri c&
69 mgC/m3/ngay trong d6 san pham tinh chiém khoang 40%. Kha nang tong hop vt chat hitu co &
khu viec bién phia Nam ving nghién cizu cao hon khu vuc bién phia Bdc.

Naéng sudt so cap tinh cia vang bién dat c& 24 dén 28 mgC/m3/ngay trong mua gié Pong Bdc
va mua gié Tay Nam. Phan bo cia ndng suat so cap cé lién quan mgt th,ie‘t Vdi truong nhiét cua
vlng bién trong cac mua. Hé so chuyén hod nang lwong tw nhién ¢ vung bién c6 gia tri 2,5%.

Nang suat thir cap cua ving bién bién doi trong khodng 3,6 dén 4,0 mgC/m3/ngay, nho hon
nang suat so cap khodng 100 lan. Nang suat thi cap trong mua gié Hong Bac va mua gié Tay Nam
phén bo twong doi dong deu, xu hudng tang dan tir bo ra khoi trén vung bién.

Tir khéa: Quan x4, sinh hoc, plankton.

MO PAU

Ving bién quan dao Truong Sa dong vai
tro quan trong trong chién lugc phat trién Kinh
té va an ninh quéc phong cua nuéc ta, can
duoc bdo v¢ va cung co. Thong tin chi tiét vé
cac y€;u to h¢ sinh thai nhu thyc vat noi, dong
vat noi, nang suat sinh hoc, trix luong tiem
nang va kha nang khai thac ngum loi ca noi
nhé dic biét can thlet ddi véi viéc quan Iy va
bao vé bién dao, tiép can dao. Khi khong c6 s
liéu quan trac hodc c6 rat it, caic md hinh toan
hoc la gidi phap hitu ich trong trlmng hop nay.
Véi nd luc chi tiét héa khu vuc, ap_dung ky
thuat glal va lap trinh, bac tranh vé h¢ sinh
thai vung bién quan dao Truong Sa phan nao
duoc sang to. Két qua tinh toan s& cung cap
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cac théng tin tham khao cho cac muc dich
khac nhau.

Bai bao gidi thi¢u cac két qua tinh todn va
nhitng nhéan dinh chu yeu vé su phan bé, bién
dol mua cua sinh khdi thuc vat noi, dong vat
noi, nang suat sinh hoc so cap va thu cap néi
chung con vé trir luong tiém ning. Day la
nghién ctru duoc hoan thanh véi su hé tro kinh
phi caa Vién Han Iam Khoa hoc va Céng nghé
Viét Nam nim 2013.

TAI LIEU VA PHUONG PHAP

ba tién hanh tinh todn nang suat sinh hoc
SO cap cua thuc vat nbi va nang suat sinh hoc
thar cap cia dong vat néi dwa vao méd hinh
chu trinh chuyén héa Nito trong hé sinh thai



bién. Co s& phuong phap luidn va céc qua
trinh chuyén hoé trong chu trinh duoc dién
ta nhu sau (hinh 1):

Qua trinh chuyén hoa 1: Quang hop cua
Phytoplankton.

Qua trinh chuyén hoa 2: Ho6 hap cuaa
Phytoplankton.

Qua trinh chuyén hoé 3: Dinh dudng caa
Zooplankton.
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Qua trinh chuyén hoa 4: HO hip cua
Zooplankton.

Qua trinh chuyen hod 5 va 6: Chét tu
nhién cua quan thé Phytoplankton va
Zooplankton.

Qua trinh chuyén hoé 7: Khoang hoa chat
htru co.

Qua trinh chuyen hod 8: Pam hoa

(Nitrification) va qua trinh chuyén hoa 9: Phi
dam hoa (Denitrification).

Trong doé:

PHY: Phytoplankton
Z00: Zooplankton

DOM: Chat httu co hoa tan
AMO: Amoni

NIT: Nitrat

1... 9: Cac qua trinh chuyén hoa

— > : Hu6ng chuyén hoa

Hinh 1. So dd chu trinh chuyén héa Nito trong hé sinh thai bién

Theo nguyeén ly bao toan, tbc do toan phan
bién ddi sinh khdi hodc ndng do ciia mot hop
phan sinh, hod hoc nao d6 chinh 1a téng dai s6
téc do cac qua trinh san sinh lam tang (ngudn-
Production) va phan huy lam suy giam (phan
huy-Destruction) nong d¢ hodc sinh khdi cua
hop phan d6. Goi Ci la nong do (hoic sinh
khol) cua horp phan i, Prodi, Desti tuong ung la
téc do cac qué trinh 1am tang va lam giam nong
d6 cua hop phan, ta co:

dst =Prod' — Dest' (1)
O day i=1, ..., 5 twong ung 1a PHY, ZOO,

DOM. AMO, NIT.

Tung hop phan cua chu trinh Nito, biéu
thuc mé phong Prodi, Desti nhu sau [2]:

P
PHY 5A AMO 5N NIT :
Prod L(|)L(§) Cp+ AMO CN NIT Exp(-4..AMO) | PHY )
DestPHY = FN PHY + _OpPHY 700 + FPPHY
P Cp + PHY P ()
ProdZ00 = - x o PHY 700
ro =XP)en PRV @
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Dest?90 = (F{\ + FP)z00 (5)
DOM _ XpS§PHYZ00 b
Prod Co PRy P PHY +FPZ00 (6)
DestPOM = FAADOM (7)
Prod AMO = F/\200 + FADOM +appoF PHY ®)
DestAMO _ | () L&) _SpAVO_ PHY + FNAMO ©)
He) T AT AMO A

ProdNIT = FN AMO + a7 FD PHY (10)

NIT ut 0
Dest =L{)LE) m——= C NI Exp(-AZAMO) PHY + FyNIT (11)

M0 hinh toan chu trinh chuyén hoa Nito
duoc viét lai ¢ dang téng quét sau:

dC_ _ prog! — Dest!

e (12)
bay la hé phu:orng trinh vi phan thuong gom
5 phuong trinh, ¢6 thé giai bang nhiéu phuong
phap, ¢ day chon phuong phap Runger Kuta
Vi diéu kién ban dau:
C' (t=ty) = C™ (biét trudc) (13)
Két qua cia mo hinh (12) véi diéu kién
(13) cho ta bien dong theo thoi glan cta sinh
khoi, ham lugng cac hop phan cling ning suat
sinh hoc so cap, thir cap va cac hi¢u qua sinh
thai cua vung bién.

V&i muc dich nghién ctu hién trang phén
bé cac hop phan trong chu trinh Nito va cic
dac trung cua cac qua trinh san xuat vat chat
hitu co bac thap & vung bién tai mot thoi diém
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nao ddy, bai toan (12) duoc giai trong diéu kién
dung (dC'/dt =0, i=1...5), nghia la:
Prodi - Desti=0,i=1, ...,5 (14)
Céc tai liéu sir dung trong tinh todn bao
gom: Nhiét do I6p nuéc mat trung binh nhiéu
nim mua dong va mua he. Dit ligu nay duoc
tinh toan thong ké trén cac 6 0,25 d9 kinh Vi tai
viing bién nghién cuy, ngudn tir Uy ban Dai
dwong va khi quyén (NOAA) phat hanh nim
2009 [7].

Cudng d6 biic xa dugc tinh toan tir cac diéu
Kién thién van trung binh trén cac vi d6 ¢ vung
bién nghién ctu trong cac mua dic trung.

Céc tham sb sinh thai trong mé hinh duoc
lwa chon phu hop véi diéu kién bién nhiét déi
Viét Nam va ving bién nghién ciu duoc thé
hién & bang 1 [4-6].

Truong do sau tinh toan tu I6p mat dén
200 m noi birc xa quang hop c6 thé téi.
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Bang 1. Mot s6 thong sé (hang so) chinh sir dung trong mé hinh

va gia tri lua chon cho vung bién Truong Sa

T Ky hiéu Théng sé Th nguyén Giatri
1 5NP Téc dd riéng cuc dai st dung Nitrat trong quang hop (Ngay)™ 2,2
2 : Téc dd riéng cuwc dai sir dung Amoni trong quang hop (Ngay)™ 1,8
3 PARopt Cuwong dd sang thich hgp cho quang hgp Wim? 120
4 P Hé sé bidu thij tc ché quang hop do nhiét do - 0,5
5 ox Hé sé bidu thij tc ché quang hop do anh sang - 0,5
6 Tieth Can duwdi nhiét dd quang hop °C 16
7 Topr Nhiét d6 tbi thuan cho quang hop °c 28
8 y) 'I:'(\,e/léo biéu thi s trc ché tac dung cta NIT trong quang hop khi cé (U AT-gN/I)™ 15
9 Ny, Gia tri nghw&ng Nito tong (AMO+NIT) tai do6 cwong do chét cla L AT-gN/I 03

PHY dat cyc dai

10 Cep Hé s ban bao hoa ham lwgng thirc an M AT-gNII 0,5

1 PHY.,, Giatri nghuqng cla lwgng thirc an PHY tai d6 cwong d6 chét ctia L AT-gN/I 1.0
Z0OO0 cuyc dai

12 52’* Téc do rieng bai tiét Amoni tai 0°C (Ngay)™ 0,1
13 be Hé sé bidu thi anh hwéng nhiét d6 dén téc do bai tiét - 1,03
14 56\ Téc dd riéng phan huy thanh Amoni tai 20°C (Ngay)™ 0,8

£z s - | e aa aA A

15 Kr Hé so biéu thi anh hwéng cda nhiét dé dén 5D - 1,05
16 Kamo Téc dd rieng dam hoa chuyén Amoni thanh Nitrat - 0,088
17 Knit Téc dd riéng phi dam hoa chuy&n Amoni thanh Nitrat - 0,0001
18 lo Hang sé mat trovi Wim? 1.353

KET QUA VA PHAN TICH

Pac trung phan bd qua trinh san XUAt so cap
cua thuc vat noi

Trong mua gi6 bong Bic va Tay Nam, xu
huéng phat trién caa thuc vat ndi tai ving bién
quan dao Trudng Sa tang dan tir bo ra khoi,
sinh khéi cua thuc vat noi ¢ khu e nay dat
khoang 1.131 — 1.167 mg-twoi/m® trung binh
1.149 mg-twoi/m® (hinh 2, 3).

So véi cac thoi ky khic trong ndm & vung
vi do cao va gan bo thi mua dong Kkhong phai la
thoi ky phat trién cua thuc vat noi do nhiét do
nuoc glam thap, cuong do buc xa khong Ion,
nhung ¢ vung quan dao Truong Sa, mua dong
va mua he nhi¢t do chi dao dong trong khoiang
tir 24 dén 30°C, cac nguon dinh dudng tir luc
dia khong c6, 16p nuée mat lai ¢o bac xa 16n vi
Vay ma sinh vat da phat trién & cac tang nudc
c0 birc xa thich hgp va lugng dinh dudng cao.
Xu thé va sinh khoi thuc vat noi kha dong déu

boi téc do téng hop chat hitu co va quang hop
cua thuc vat noi phu thugc vao birc xa mat troi
va phat trién trong ngudng quang hop cho
phép, ddy la nhirng diéu kién sinh thai thuan loi
cho qua trinh tong hop chit hiru co cua thyc vat
néi trong viing bién nghién ctu phat trién.

Theo do6 nang suit so cap tinh trong gioé
mua Dong Bac va Tay Nam tai tang mat cé xu
thé va dinh luong ddng déu nhau, gia tri trong
hai mia bién ddi tir 24 dén 28 mgC/m3/ngay
(hinh 4, 5), phan b vai xu thé ting dan tir Nam
Ién Bac. Toan ving bién co ning suat so cap
tinh dat trung binh 26 mgC/m3/ngay, riéng khu
vuc 6 vido 12 c6 nang suat so cap tinh cao, dat
khoang 28 mgC/m /ngay. Piéu nay lién quan
chat che téi cic diéu kién sinh théi thuan, trong
d6 ¢6 nén nhiét.

Phan bo st san xuét so cap tinh viing bién
c6 didc diém la khu vuc phia Bic cao hon han

khu vyc phia Nam, ning suit SO cap tinh
thudng dat cuc dai ¢ ting mat dén ting 50m.

43



Nguyén Ngoc Tién, Du Vin Toan

44

110°00' 111°00" 112°00' 113°00" 114°00' 115°00" 116°00' 117°00" 118°00"

113°00" 114°00"

0 25 50km
—

Hinh 2. Phan b sinh khéi thuc vat ndi (mg-tuoi/m®) ting mat trung binh thang 1
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Hinh 3. Phan b sinh khdi thuc vat ndi (mg-twoi/m®) ting mat trung binh thang 7
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Hinh 4. Phan b ning suét so cap tinh (mgC/m*/ngay) ting mat trung binh théang 1
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Hinh 5. Phan bd ning suit so cap tinh (mgC/m3/ngay) tang mit trung binh thang 7
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Hinh 6. Phan b nhiét 6 ting mt trung binh thang 1
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Hinh 7. Phan b nhiét d6 tang mit trung binh thang 7



Trong mua gio Tay Nam, hau hét cac khu
vuc cua ving bién nghién ciru co ning suat so
cap tinh trong khoang 42-48 mgC/m3/ngay, cao
hon so véi mua gIO bong Bac va cling ddng
nhat hon. Tuy vay ciing c6 thé thdy khu vuc
blen Khanh Hoa, Phan Thiét va Truong Sa c6
tbc d6 tong hop chit hitu co cao hon cac khu
vuc khac.

Xem xét dic trung phan b truc‘rng nhiét
thing 1 va thang 7 (dai di¢n cho mua gio Dong
Bic va mua gié Tay Nam), thay rang:

Nhiét d6 nudc bé mat bién phu thugc vao
birc xa mat troi toi mat nudc bién Theo mot sb
nghién ctru trude day, nhiét d6 thich hop cho
quang hop cuia thuc vat ndi ving bién Nhiét
bai Viét Nam trong khoang 26-28°C [3, 4]. So
sanh nén nhiét trung binh mua & ving bién
nghlen cliu Voi gia tri nay thdy rang trong mia
gi6 bong Bic toan khu vuc Truong Sa tor vi
tuyén 6 - 12°N c6 nhiét 6 nuéc tang mat dat
26-28,5°C (trir dai nuoc sat bo Ving Tau),
trong khi nén nhiét trung binh trong mua gi6
Tay Nam thuong cao hon 29,5°C (hinh 6, 7).

Ning suét sinh hoc cua quan xa plankton ...

Dic trung phan bd qua trinh san xuit so cap
cua dong vat noi

Trong mua gi6é Pong Bic, nét twong ddng
gitra buc tranh phan bé sinh khdi va nang suit
cuia dong vat noi thé hién kha rd (hinh 8) va rat
phi hop véi phan b cua sic san xuat so cap
cua thuc vat noi, nhét 1a d6i véi san pham tinh.
Day 1a sy biéu hién rd nhit va dung quy luat vé
quan hé dinh dudng bac thip & ving bién
nghién ctru. Xu huéng phét trién 1a ting dan tir
bo ra khoi [1]. Sinh khéi dong vat néi tang mat
dat gi4 tri trong khoang 180 - 243 mg-tuoi/m’,
trung binh 211 mg-twoi/m®.

Trong mua gié Tay Nam sinh khéi dong vat
ndi (hinh 9) dao dong trong khoang 227 -
267 mg-tuoi/m’.

Xu thé chung phan b theo mat rong cua
dong vat ndi mua gié6 Tay Nam va bong Bic
tai quan dao Truong Sa la ting dan tir bo ra
khoi va xu thé bién ddi twong di déng déu.
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Hinh 8. Phan b6 sinh khéi dong vat néi (mg-twoi/m®) ting mat trung binh théang 1
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Hinh 9. Phan b sinh khéi dong vat ndi (mg-tuwoi/m?) ting mat trung binh théang 7
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Hinh 10. Phan bé ning suét thr cdp (MgC/m3/ngay) ting mit trung binh thang 1
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Hinh 11. Phan b ning suat thir cip (mgC/m3/ngay) tang mat trung binh thang 7

Nang suét thir Cap trong mua glo Dong Bic
thdp hon trong mua gio Tay Nam va ca hai mia
phan b theo xu hudng ting dan tir bd ra khoi
trén vung bién nghién cau (hinh 10) Trong
mua nay hau hét toan viing bién c6 ndng suat
tho ca 5) trong khoang 2,6 dén trén 4, 0
mgC/m*/ngay. Vi tri cac khu vuc ¢ nang suét
thir cap cao trung hop tuong dbi voi cac khu
vuc ¢ sinh khdi cao.

Trong mua glo Tay Nam thang 7 (hinh 11),
nang suét thur cap phan b tuong déi dong déu
va cc') gia tri trong khoang 3,8-5,0
mgC/m® /ngay. Day la su khac biét vé gié tri
nang suét thir cap giita 2 mua.Diéu nay phu hop
V6i dic trung cua h¢ sinh thai bién nhiét doi
Vigt Nam, noi c6 céc yeu t6 sinh thai moi
truong bién d6i khong nhiéu trong nam.

KET LUAN

Nang suat sinh hoc cua quan xa Plankton
vung bien Truong Sa Viét Nam (6- -12°N, 109-
118"E) dugc tinh todn trén co s& cac hé sb
chuyén hoa ndng luong gitra cac bac dinh
dudng. Cac hé so nay dugc tim tir viéc giai bai

toan md hinh chu trinh chuyén ho4 Nito trong
h¢ sinh thai ving blen nghién cuu. Két qua cho
thdy rang: nang sudt so cap tinh cua vung bién
dat co 24 dén 28 mgC/m3/ngay trong mua glo
bong Bac va mua gié Tay Nam. Trong gié mua
Dong Bic sinh khdi dong vat ndi ting mat dat
gia tri trong khoang 180 - 243 mg- -twoi/m’,
trung binh 211 mg-twoi/m®. Trong mua gié Tay
Nam sinh khéi dong vat nol dao dong trong
khoang 227 - 267 mg-tuoi/m°.

Ning suat thir cap cua ving bién bién doi
trong khoang 3,6 dén 4,0 mgC/m®ngay, nho
hon ning suat so cip khoang 100 lan. Néng
suat thir cap trong mua gié Bong Bac va mla
gi6 Tay Nam phan bé tuong ddi dong déu, xu
hudéng ting dan tir bo ra khoi trén viing bién.
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BIOLOGICAL PRODUCTION OF PLANKTON COMMUNITY IN THE

MARINE REGION OF TRUONG SA ARCHIPELAGO

'!Nguyen Ngoc Tien, °Du Van Toan

YInstitute for Marine Geology and Geophysics-VAST
2VVietnam Administration of Seas and Islands

ABSTRACT: The biological production of plankton population in Truong Sa (Spratly)
archipelago, Vietnam (6-12°N, 109-118°E) was calculated basing on energy transformed
coefficients between nutrient orders. These coefficients were found by solving Nitrogen transformed
cycle model in researched marine region ecosystem. The results show that:

The coarse primary power is about 69 mgC/m?/day in North-East monsoon and South-West
monsoon, with about 40% fine product. Organic material synthesize ability in Southern research
zone is higher than that in the Northern zone.

The fine primary power reaches from 24 to 28 mgC/m*/day in North-East monsoon and South-
West monsoon. The distribution of primary power is related to the temperature field of this marine
region through seasons. The nature energy transformed coefficient is 2,5%.

The secondary power changes in range 3,6-4,0 mgC/m®/day, less than 100 times primary
power. The secondary power distributes relatively equal in North-East monsoon and South-West
monsoon, which has the trend increasing slowly from shore to open sea.

Keywords: Community, biological, plankton
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