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CHUYEN HOA NANG LUQNG SO CAP TRONG HE SINH THAI NUGC TROI
NAM TRUNG BQ

VO VAN LANH,|NGUYEN TAC AN, VO DUY SON

Tém tit: Bai bdo diém lai cdc két qua nhién cuu da dat dwoc ¢ vung nuoc tréi Nam
Trung bg trong cdc giai doan truée nam 2000 va 2003 - 2005 nhw ndng sudt sinh hoc so cap
va co ché bé sung dinh duong cia nuoc 1réi & cdc thuy viee ven bo, diéu kién sinh thdi, va sw
chuyén hod nang heong. Cdc két qua nay giip xdc dinh dién tich méi triuong song cé ning
sudt, san heong cd cé thé khai thac bén ving do s troi nuwée gdy nén tie Khanh Hoa dén Binh
Thudn.

I. NANG SUAT SINH HQC SO CAP VA CO CHE BO SUNG DINH DUONG O
VUNG NUGC TROI

Dic diém bién dong ning suét theo khong gian va thoi gian di duoc phan tich ky
trong cac bao cao diéu tra [6, 7, 8, 12, 13, 14]. Sau khi thuc hién qui ddi théng nhit cac s6
do vé phuong phap chuin (Phuong phap danh dau phong xa C'*) theo cac hudng dan di
dugc cong bd (Vinogradov, 1983) [11], ving bién "nudc trdi" Nam Trung bd co stc san
Xuét so cép biéu kién tuong ddi 16m so véi cac vung bién nhiét d6i, cuc dai dat 718
mgC/m’, ngay. Trong thyc t& & ving nudc trdi Peru ciing da do duoc gia tri stc san xuét
so cap dat 1.000 - 1.500 mgC/m3, ngay [7] va duoc coi la gia tri ndng suat cao nhit trong
cac ving bién. Strc san xuit so cap trung binh & ving nude troi & Nam Trung bd, c6 gia tri
1a 60,22 + 45,27 mgC/m’ ngay, dao dong trong khoang 7 - 718 mgC/m’, ngay. Tri s6 do
c6 gia tri cao hon 1,3 1an (khoang 30%) so v&i strc san xuat so cdp ¢ vung thém luc dia,
vung hé sinh thai ran san ho, va cao hon dén 20 lan (khoang 130%) so vai suc san Xuét so
cap & ving bién nhiét d6i Viét Nam. Phan b6 khong gian ciia nang suét sinh hoc khong
déu, c6 dang “da bao” nhét 1a ¢ tang quang hop cuc dai (10 - 20 m). Tai ving nudc lanh,
min (ving gin tim nuéc trdi) ning sut sinh hoc chi c6 46 mgC/m’,ngay, nhod hon gia tri
trung binh ciia toan ving dén 13%. Cac vyc nudc xa tam trdi vé phia Nam déu c6 ning
suét cao trén 100 mgC/m’,ngdy va dat dén 276 mgC/m’,ngay & Phan Ri - Tuy Phong. O
tang mat dai nudc ven ving Ca N4 - Miii Dinh c6 nang suat sinh hoc so cap cao, khoang
150 mgC/m’, ngdy nhung cang xudng su: ting 10 - 20 m, ting day, gia tri ting dan vé
phia Tdy Nam va tao ra ving cé ning suit dic biét cao ¢ ving ria Tuy Phong - Phan Ri.
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Truong phan bd ning suét sinh hoc trong mua gié Tay Nam (thoi ky nudc trdi manh) thé
hién gia tri nang suét cao dan vé phia Tay Nam so vdi ving bién c6 nhiét do thép, do6 man
cao (T-25°C, S - 34,27%o). O cach Mili Dinh khoang 25 - 30 km, ning suét sinh hoc c6 gia
tri 16n hon 100mgC/m’ ngay [7, 12]. Di din vao bd va xudng phia Nam ning suit sinh hoc
co gid tri 16n hon 100 mgC/m3,ngéy va tao thanh ludi nudc cd ning suit cao trén
200mgC/m’,ngay & ving Tuy Phong - Phan Ri. Day vén 1a dic diém tdng quat trong qué
trinh bién dong ning suat so cap & ving nudc trdi, da dugce nhidu tac gia phan tich va cong
b6 [10, 11]. Ving bién c6 ning suat tuong dbi cao ¢ phia Tdy Bac dao Phu Quy, gi tri
nang sut sinh hoc dao dong trong khoang 200 - 300 mgC/m3, ngay. Hién tuong tap trung
thuc vat noi & Bac dao Phii Quy da duoc phat hién thiy trong thoi gian nghién ctru cua tau
Kalisto (4/1981) [12] va tau Nhesmejanov (8/1993) [12] v6i ham lugng chlorophyll dat
gia tri dén 8 mg/m3 va sinh khdi thue vat don bao dat 20 g/m3. Hién tugng nay co6 lién
quan dén dic diém dia hinh day va cac hién tuong "don tao" vao ven dao do gié mua Tay
Nam [6]. Nang suét sinh hoc khong chi bién dong theo mat rong ma con theo do sau. Két
qua do birc xa cho thiy tang quang hop c6 thé dén do sau 40 - 50 m. Tuy vay, ning suat
sinh hoc thuong dat gia tri cuc dai & tang 10 - 20 m noi ¢6 do chiéu sang dao dong trong
khoang tir 1.000 - 4.000 lux. Puong cong phan bd ning suét theo do sau, c6 thé c6 mot
hodc hai cuc dai ¢ tAng (0 m) hay & tang 10 - 20 - 30 m phu thudc vao vi tri cta tram so
v6i tim nudc trdi (hinh 2). Mdi quan hé ning sudt-anh sang thé hién cuc dai ning suét
trong dai birc xa anh sang khong qua 1.000 lux & ving xa b nhu Bach H, Hon Thu (Pht
Qui). Piéu nay chi ra sy hién hitu ctia cac quan thé thuc vat pht du c6 ngudn gdc bién sau,
thich nghi cuong d6 chiéu sang thap. Cang vé phia bo, tram Phan Thiét, nang suat cyc dai
nam & 16p mat c6 cudng do buc xa anh sang 1.000 - 8.000 lux, dic trung cho cic quan thé
thuc vat phit du wu thé 13 cac loai thudc vuc nude ven bo. Ngay & tram ndy ciing ¢ sy pha
tron giita cac quan thé nudc bién sau va nong, hé qua 1a nang suat giam theo do sau va lai
gia tang tro lai khi cuong d6 sang dudi 1.000 lux. Di xa tim nudc troi ning suat cuc dai ¢
tang 15 - 30 m, va cao nhat & tang sau 20 - 30 m khi dén ving bién nudc trdi [6, 12]. Pac
diém phan bd th'fmg ding cta nang sut phu thudc vao phan bd thue vat ndi, do chiéu
sang, dic diém 16p phan ting nhiét va qua trinh bd sung dinh dudng cho hoat dong quang
hop cua thyc vat. Cé thé tong quat qua trinh bd sung dinh dudng & ving nudc trdi nhu
sau: khi 16p dot bién nhiét mudi phan bd ¢ tang mat, mudi dinh dudng b sung 1én ting
mit tao diéu kién thuén loi cho thuc vat phat trién. Déng thoi, nude troi toa ra cac ving xa
trung tdm, cac 16p nudc phan ting nhiét dinh hinh rd hon, qua trinh x40 tron ciia nudc tang
sdu v6i tang mat giam lam cho gidi han trén ciia 16p nhay vot chim sdu xudng. Tuy vay,
do qua trinh chuyén dong rdi va trdi nude, dinh dudng van dugce bo sung lién tuc v6i ham
luong nho hon. Nguon dinh dudng bd sung nay tao diéu kién cho sinh vat phat trién. Thyc
vat ndi & cac 16p nudce téng trén phat trién va dat gia tri cuc dai thu hai ¢ t?mg sau nho
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ngudn dinh dudng dugc bd sung do cic van dong ngang tir tim trdi. Nguon dinh dudng bo
sung & ving nudc trdi tir ting sdu 1én ting mat, duoc sir dung trong chu trinh san xuét-
phan ra theo cac kénh dinh dudng: thuc vat néi-déng vat ndi va vi sinh vat. Thoi gian cua
chu trinh d6 dao dong trong khoang tir 7 dén 10 ngay [6, 11, 12]. Ngudn dinh dudng &
tang mit nghéo dan theo qua trinh “ldo hoa” nude troi do qua trinh mét dinh dudng vi thuc
vat nodi hép thu. Sau d6 thuc vat ndi chét va l'Zing Xuéng dudi dang “chét van” - chu yéu la
cac manh thyc vat, dong vét ndi va qué trinh vi sinh vat phan ra, khoang hoa da tai tao
dinh dudng b6 sung cho vuc nude [2, 6, 7]. Cang xa ving tim nudc trdi, cac quan xa cang
phat trién va ldo hoa. Nhu vdy ¢ ving gan tim nudc trdi, quan xa thyc vét nbi va dong vat
n6i luén & giai doan méi phat trién [6, 12, 13]. Cac két qua d6 phu hop vdi cac quy luat
bién dong cuia cac mudi dinh dudng va thuc vat don bao trong khong gian theo md hinh
cua Vinogradov va cong sy 1971 (hinh 1) [10].

Hinh 1: Bién dong dinh dudng va ning suit sinh hoc so cap & ving bién nhiét doi
(Vinogratdov & cong su, 1971). Chu thich: 1- B6 sung dinh dudng va hitu co hoa tan tir
cac tang sdu 1én tang nudc mat & ving tréi nudc; 2- Nhitng qua trinh sir dung dinh dudng
va hitu co trong chu trinh quang hop va phéan 1 & cac 16p ting mit; 3- Luong mat di do
lang dong va di cu xudng 16p sau; 4- B6 sung dinh dudng va hitu co do qua trinh rdi tir
cac 16p nudc téng sdu va tich tu tai 16p bién dudi cuc dai; 5- Hép thu hitu co va dinh
dudng tir 16p sau cuc dai do di cu cta sinh vat trong chu trinh san xuat ctia quan xa tang
mit. Hinh duéi: bién dong sb luong thuc vat ndi (Kp) theo do sdu tai cac khoang cach
khéc nhau so v&i tAm troi: a-cuc dai tﬁng trén, b- cuc dai t?ing dudi

Xét cdu trac phan bd theo do sdu dong thoi sir dung cac két qua thue nghiém, thiy sirc
san xuét tich phan cia cot nudc kha 16n, dao dong trong khoang 0,28 - 8,7 gC/m” ngay,
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trung binh 1,980 + 1,969 gC/m?ngdy, cao gp 2 1an so véi gia tri ning sudt tich phan &
thém luc dia va 4 1an so véi vung bién Viét Nam [6, 12]. Bién dong theo thoi gian rat phuc
tap, ning suat thuong c6 gi tri thap trong khoang thang 10 - 12 va cao khoang thang 7 - 8.
Ngay trong gi6 mua Ty Nam ning suit ciing khong on dinh, bién dong theo timg ngay,
c6 thé sai khac nhau 5 - 7 1an, thuong dat gia tri cuc dai vao khoang 9-15 gio hang ngay.
Diéu nay ciing dd duoc phat hién trude day [6, 12].
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Hinh 2: Phan b theo d6 siu cua stc san xut so cip (P.mgC/m’,ngdy) va cudng do chiéu
sang (I-lux) & viing nudc trdi Nam Trung bd. B: Tram Bach Hé: 1- do ngay 25/7/1980; 2-
ngay 26/7/1980; T: Tram Hon Thu: 3- do ngay 2/8/1980; 4- ngay 5/8/1980; ®T: Tram
Phan Thiét: 5 - 6 do ngay 31/7/1980. Kp: hoat tinh quang hop ving nudc troi
(mgC/m’,ngay)

II. CAC PIEU KIEN SINH THAI CUA VUNG NUOC TROI O NAM TRUNG BQ

Co ché sy cung cip dinh dudng da trinh bay & trén xay ra trong giai doan c6 sy troi
nudce lién tuc. Trong giai doan chiu a&nh hudéng nudce troi, nhiét d6 nudc & vung bién Nam
Trung bd hinh thanh miii nuede lanh phong tir bo ra khoi voi bién nude lanh 27°C, tao tAm
miii & ngoai khoi Van Phong vao thang 6, tim ¢ Cam Ranh - Vinh Hy vao thang 7, va
tam nay dich chuyén vé phia Nam, ngoai khoi Lién Huong - miii Ca N4 vao thang 8 (Kuo
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va cong su, 1997) [3]. Trong ving bién Nam Trung bd, nudc trdi xuat phét tir cic tang
nude sau 125 m, c6 sinh khéi phu du thuc vat thép, dua 1én bé mat véi tée do theo chu ky
sinop 0,01 - 0,1cm/s (L4 Van Bai, V6 Van Lanh, 1997) [4] twong ng voi 1,45 ngay khi
trdi manh, va 14,5 ngay khi trdéi yéu. Nhu vay trong trudng hop nudc trdi manh thuc vt
phi du trong cac ving tim nudc trdi co sinh khéi thp, va tham chi do khong thich nghi
cuong do anh sang cao nén ning suit so cap gan nhu rat thdp. Ving xung quanh huéng vé
phia bo hay ra khoi ciing nhu theo huéng dich chuyén cua dong trdi trong 16p nude mat co
ning suat sinh hoc cao. Do ning suét sinh hoc cao nén sy tiéu thu nitrat gia ting, lam giam
dang ké luong nitrat trong 16p nuéc mit thim chi diéu nay c6 thé xay ra ¢ xa dén vai trim
kilomet. Tuy nhién, truong gié mua khong hoan toan thdi lién tuc, thoi manh trong 3 ngay
dau va giam dan ¢ sau ngay ké, tao thanh chu ky 9 ngay (Nguyén Kim Vinh, 1997) [9].
Do d6, su né hoa xay ra manh vao giai doan c6 sy ngung nghi cia truong gio, va vung co
sinh khéi phu du thuc vét cao bi thu hep dan vé phia gén bo. Ham lugng thuc vét cao nhat
thuong xdy ra trong ving gan bd 0 - 25 km (Francisco P. Chavez) [14]. Diéu nay da duoc
quan sat thdy trong mua nudc trdi dau thang 7/2003 véi ving ¢ ham luong chlorophyll
trung binh trén 0,7 mg/m’ tip trung & cic vuc nudc cach bd 30 km tir ban dao hon Gom
(vinh Van Phong) cho dén ngoai khoi Cam Ranh, va cach bd 17 km & vie nuée ven bo Pa
Vach - Ca Na.

Vao cudi thang 7/2004, cac vuc nudc cd sinh khéi thuc vat phu du trén 0,7 mg/m3 tap
trung chu yéu & ving ven bd 0 - 30 km tir ban dao hon Gém (vinh Van Phong) cho dén
Vinh Hy, va viing ven bd 0 - 55 km tir mili Ca N4 cho dén Miii Né. Trong diéu kién nudc
troi yéu, thoi gian gitra hai dot trdi nudc ké tiép nhau dai hon chu ky mét dot gio va gap doi
chu ky nd hoa nén sinh khéi thuc vét phu du kha thap, tip trung trong ving gn bd. Co thé
quan sat thiy su nd hoa lién tuc, do trong sudt ciia nudc thap, va ning suit so cip cao nhung
chi trong 16p nudc mong ting mit. Sy thiéu hut nitrat trong 16p nudc ting mit trén dién
rong 1a khong thé tranh khoi va dudng dot bién nitrat ting dan vé phia 16p nudc sdu. Trudng
hop nude trdi xay ra véi cudng do yéu ciing tuong tu giai doan ngung nghi giira hai dot gi6
ctia thoi ky c6 su trdi nude manh. O cac giai doan chuyén tiép tir gio mua Dong Béc sang
Tay Nam, ving bién Nam Trung bd c¢6 nang suit so cap tich phan dudi 300mgC/m’,ngay,
thudc loai vuc nudc nghéo dinh dudng. Ham lugng dinh dudng cua nude ¢ d6 sau 150 - 200
m c6 gia tri trung binh NOs- 211 mg/m’, PO4- 28 mg/m’, véi ty 18 16:1 [6], tuy nhién ham
lwong ciia chung tiéu hao tir 70 - 80% trong ving quang hop & thdi ky c6 nude troi, va giam
thap ty 1& con 9:1. Chic chin sy mit can dbi vé ty 1& nay c6 lién quan dén qua trinh trao doi
giita cot nude va chat day ¢ cac ving nudc ndng ven bo hon 1a sy trao doi gitta nude lyc dia
va nudc bién khoi. Dé thily vuc dat dén mirc gidu dinh dudng thi ham lugng phosphat trong
nude phai trén 20 mg/m’, khi d6 nang suat so cap dat dén 100 mgC/m’, ngay twong tmg sinh
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khdi thue vat phu du trén 2 mg/m’ (hinh 3, bang 1).

Bang 1: Cac diéu kién sinh thai ving ven bo Nam Trung b, ting nudc 0 - 60 m
(nguon: Viét - Dirc, 2003 - 2005) [14].

7/2003 7/2004 4/2004 3/2005
Théng s6 Trung | Lén | Trung | Lén | Trung | Lém | Trung | Lém
binh | nhit | binh | nhit | binh | nhit | binh | nhit
Bd .
fwexangay 21,73 18,83 19,56 19,3
(Einstein/m”,ngay)
Pj s h
(n‘;’)sa“q“a“g P 64,42 (114,09 54,85 |82,53 | 68,10 109,24 35,89 |70,40
HA A .o J e h
€ S0 sty glam an 0.17 | 0,09 | 020 | 014 | 016 | 010 | 031 |0,16
sang
Chlorophyll (mg/m®) | 0,52 | 2,94 | 0,55 | 462 | 035 | 1,75 | 043 | 1,62
Ni At so ¢4
NS SUAL o cap 18,66 [138,39] 7,33 [99,18| 1,53 |12.65| 11,53 |60,09
(mgC/m”,ngay)
Ni 4t so cAp tich
NS SUALSTCAP M | 074 | 238 | 032 | 251 | 0,11 | 028 | 036 | 1,02
phan (gC/m".ngay)
NO3 (mg/m®) 42,81 [201,86| 34,76 |184,44 20,46 [187,71] 1121 [89,85
PO4 (mg/m’) 936 |5827| 6,62 |30,76| 3.88 |2638| 4,00 |29.46
Chuyén hoéa niang
lwgng (gC.gchla’ 0,33 0,35 0,08 0,46
I.Einstein'l.mz)
Dien tich mi sinh cd
tem e mot S €01 14 600 32.000 ; ]
nang suat (km”)
San lwong ca co thé
khai théc bén ving | 99.056 93.888 - -
(tAn/nim)
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R*=06314

Hang suat tich phincét nwée (gC/mingay)
h

1] 10 20 30 40 =0 B0 7o
PO, (mgim®)

Hinh 3: Tuong quan Phosphat va ning suit tich phan

III. KHA NANG CHUYEN HOA NANG LUQNG QUA QUA TRINH SAN XUAT
SO CAP

Céc bao cao [6, 7, 12] di xem xét kha ning can bang ning lugng cia hé sinh thai
nudc trdi tai ving bién Nam Trung bo. O day chi di sau phén tich cac gia tri nang luong
¢6 tinh co s cua toan hé. Can cir vao cdu trac phan bd cua ning suat sinh hoc so cap theo
d6 sau, ta tinh dugc gia tri sttc san xut tich phan cua cft nudc co6 dién tich 1a 1 m” 1a 1,98
+ 1,96 gC/m’ngdy tuong dwong dong ning lwong 20 Kcal/m?, ngay (3 - 90 Kcal/m?,
ngay). Nhu vay so vé6i cac khu vuc khac, nang luong co sé ving nude tréi Nam Trung bo
c6 gia tri cao hon gip 2.5 lan so v6i ving thém luc dia (8 Kcal/m?, ngay), cao gép 6 lan
vung ran san ho (3,2 Kcal/m?, ngay), cao hon 7.3 lan so véi ving bién khoi nhiét déi
(2,8Kcal/m?, ngay) [6, 7].

Véi dién tich khoang 4.700 - 3.200 km” cua ving nudc tréi Nam Trung bd, chiém
khoang 1% dién tich cia vung thém luc dia, hang nam c6 thé san xuét vao khoang 5,8
triéu tin cacbon, twong duong dong ning luong co sé 58 triéu Kcal/nim. Day 1a ngudn
ning luong twong ddi 16n, chiém dén 5,5% tong sé ning lwong co sé cua vung thém luc
dia Viét Nam. Sy chuyén héa ning luong ¢ mirc thuc vat don bao bi chi phéi bai nhiéu
yéu td nhu dic diém sinh hoc, tinh trang dinh dudng, tinh chét thiy ly, twong tac song
bién, cac doc chat do nhiém ban..., va dic biét 1a anh huong cua khi hau gié mua & ving
nhiét déi. Toan bo cac anh hudng nay lam thay dbi cau triic thanh phan loai thyc vat uu
thé trong thuy vuc, cac mirc ning luong bén trén bi gidn ra. Va nhu vy, chudi chuyén hoa
nang luong bi dai nén san pham cudi ciing nhu ¢4, myc... c6 san lugng thap hon.

- Ving bién Péng Trung Hoa c6 hiéu suat 0,36% voi chi sé st dung ning luong
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0,36 gC.gchla™ .(Enstein/m?).

- Ving ven bd ¢6 d6 sau 0-200 m tir cira song Chanjiang va phia Bic dao Pai Loan
3,02%; 0,25 gC.gchla™ .(Enstein/m®) ™.

- Vung bién Dong Viét Nam phan phia Bic tir d6 sau 3.000 m sang phia Philippine
0,57%; 0,20 gC.gchla’l.(Enstein/mz)'l.

- Ving Nam Trung bd va ven bd 2,8%; 0,20 gC.gchla™ .(Enstein/m?)”.

Su khac biét vé hiéu suét chuyén hoéa lién quan dén cAu trac thanh phﬁn loai thuc vat
pht du trong dé hiéu suit thdp thuong twong tmg ving nudc bién sdu v6i nano va
picoplankton chiém wu thé. Cac vuc nude ven bd ¢o hiéu suit cao hon, va thong thuong tao
silic wu thé. Mot van dé kha ndi bat 1a chi sé sir dung ning luong giam dan tir phan bién
DPong Trung Hoa dén phan bién Dong Viét Nam, tao thanh cac ving sinh hoc ¢6 chi s6 sir
dung ning lugng twong tmg 0,36; 0,25; 0,2 gC.gchla™.(Enstein/m®) " twong tu nhu Forget va
cong su (2007) [2] d4 tim thay c6 sy phan chia cac ving sinh hoc ¢ ving bién 6n doi.

Hiéu suét chuyén ning lwong tir ning suét so cap 1én dong vat ndi & vuc nudc ven bd
hon Mot Nha Trang 14 21%, hiéu suit chuyén dinh dudng theo sinh khdi cua thyc vat phu
dula 11,5% (Nguyén Tac An va V& Duy Son, 2007) [8]. Dya trén sb liéu nghién ctru cia
du 4n Viét - Pac (2003 - 2005) [3, 12], néu xac dinh tong luong danh bat theo dién tich moi
truong sdng cd nang suét (productive habitat area) va ning suat danh bt tinh theo nang suat
so cap (Nixon va Thomas, 2001) [8, 14] thi dién tich méi truong sdng c6 nang suat trai dai
tir Khanh Hoa dén Binh Thuan thay ddi tr 14.600 km® trong mua c6 su trdi nude manh
7/2003 t&i 32.000 km? (7/2004). Tuy nhién téng san luong ca c6 thé danh bét theo nghia bén
vimg chi khac biét it twong (g 99.000 tin/nim so véi 94.000 tin/ndm (hinh 4, bang 1).

i P o™
Hinh 4: Dién tich mdi trudng sdng c6 ning sudt trong giai doan gié mua Tay Nam thang 7
nam 2003 va 2004.
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IV. KET LUAN

Hé sinh thai nuée troi vung bién Nam Trung bd c6 nhitng diéu kién sinh thai dic thu
thuan loi cho qua trinh san xuét so cap. Ning sut sinh hoc so cép tich phan c6 thé 1én dén
2,5gC/m* ngay & mot sd thuy vuc nhung trung binh dao dong theo nim tir 0,37 - 0,7
gC/m*,ngdy vao mua c6 nudc trdi. Cac thiy vuc ndm trong giai doan chuyén tiép hodc
ngoai viing anh huéng ctia nude trdi thude loai viuc nude nghéo dinh dudng. Su trdi nudce
cung cip luong dinh dudng nitrat va phosphat cho qua trinh quang hop cia tang nude 0 -
60m trong ving ven bd nhung nguén dinh dudng nay nhanh chong bi giam sit va mat can
dbi vé ty 1& trong 16p quang hop. Ning suat sinh hoc so cép ¢ gia tri cao nhung kha ning
chuyén héa ning luong dén cac ngudn loi sinh vat theo cac kénh dinh dudng dic trung
cho ving bién nhiét ddi phai qua nhiéu bac dinh dudng nén hiéu qua cudi cing c6 nhiéu
han che.

Nudc troi cung cap mot luong 16n dinh dudng cho cac 16p nudc bén trén, tao ra
ving rong véi dién tich moi truong séng co niang suat trai dai tir Khanh Hoa dén Binh
Thuén. Dién tich nay thay déi theo mirc d6 trdi nude va bién thién tir 14.000 - 32.000 km®
trong giai doan 2003 - 2005. Tong san luong ca khai thac theo nghia bén viing trong ving
¢ thé dat 94.000 - 99.000 tAn/nam.
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ENERGY FLOW OF THE UPWELLING ECOSYSTEM
IN SOUTH CENTRAL VIETNAM
VO VAN LANH/NGUYEN TAC AN, VO DUY SON

Summary: This paper reviewed some approaches from studied results of upwelling
ecosystem in the South Central Vietnam (Khanh Hoa-Binh Thuan) in periods before 2000 and
2003 - 2005 such as primary production and the mechanism of nutrients supply of upwelling
in the coastal waters, ecological conditions in southwestern monsoon and transitional period,
energy transfer of phytoplankton. The productive habitat area and total fishery landings were
estimated on the basis of these results.
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