Tuyén Tap Nghién Ciru Bién, 2009, XVI: 49-63

PAC PIEM PHAN BO CUA MOT SO YEU TO SINH THAI MOI TRUONG VINH

TOM TAT

VAN PHONG VA CAM RANH- KHANH HOA

Hoang Trung Du, Lé Tran Diing
Vién Hai dwong hoc (Nha Trang)

Bai béo tap trung phan tich cac két qua khao sat mat rong, va tram do dac lién tuc
thugc du an NUFU tai khu vuc vinh Van Phong va Cam Ranh vao mua khé
(2/2004) va mia mua (12/2005), nham 1am rd bién dong cac yéu td sinh thai méi
truong theo khong gian va thoi gian.

Phan tich cac tham sé sinh thai trong vire nudc ven bo cta 2 vinh Van Phong va
Cam Ranh, cho thiy ring su bién dong theo khong gian va thoi gian (theo mUa) cua
ham lugng oxy hoa tan (DO) trong cot nude 1a khong lom, khong ¢6 su sai khac
glu:a ting mat va tang day. Luong DO chi bién dong theo ngay — dém, diéu ndy c6
thé do anh hudng ctia cac dong tridu: DO trung binh tai vinh Van Phong vao mua
kho tai tang mat 1 6,72 + 0,23mg/L; tang day 13 6,61 + 0,18 mg/L; vinh Cam Ranh:
trung binh tai tAng mit 12 6,7 + 0,38mg/L (dao dong tir 6,08 — 7,20mg/L) va 6,88 +
0,25mg/L. Pbi v6i ham lugng chlorophyll a, cho thiy tai virc nuéc vinh Cam Ranh
chlorophyll a luén 16n hon so véi vinh Van Phong; chlorophyll a bién dong theo
mua va d6 siu diém iy mau.

V& niang suét sinh hoc so cap (NSSH), trung binh niang suit sinh hoc & cac diém
khao sat déu 16n hon 100mgC/m®, ngay; vao mua mua phan b ning suit sinh hoc
so cap cho thiy chung tip trung cao tai cac diém c6 d6 sau < 10m. Cac két qua ciing
cho thiy ring NSSH cua thiy vuc tai Cam Ranh ciing luén 16n hon NSSH ¢ vinh
Van Phong. Tai cac diém do dac va khao sat 1ién tuc theo bién dong ngdy — dém,
cho thay su bién d6i manh cia cac yéu té sinh thai nhu Oxy hoa tan va NSSH. Diéu
nay cho thiy, mirc d6 anh hudng cua thiy tridu va cac qua trinh trao doi gitra bén
trong va khoi nude bén ngoai.

Key word: chlorophyll a, Niang sudt sinh hoc.

DISTRIBUTION OF SOME ECOLOGICAL AND ENVIRONMENTAL
ELEMENTS IN VAN PHONG-CAM RANH BAYS-KHANH HOA

ABSTRACT

Hoang Trung Du, Le Tran Dung
Institute of Oceanography (Nha Trang)

The paper was focused to analyze the studied results on two bays: Van Phong and
Cam Ranh Bays during dry and rainy seasons (February, 2004 and December,
2005) (NUFU projects). The study was considered on the spatial and temporal
distribution of ecological parameters.

The analysis of the ecological parameters in Van Phong and Cam Ranh waters
was showed that the temporal and spatial distribution of dissolved oxygen (DO)
was slightly varied. There was no significant difference between surface and
bottom waters for DO concentration. DO concentration was changed during day-
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night cycles and it might be affected by tidal flows: Average values of DO
concentration in Van Phong Bay were 6.72 £0.23mg/L in surface waters and 6.61
+ 0.18 mg/L in bottom waters in dry season; in Cam Ranh Bay were 6.7 *
0.38mg/L and 6.88 £ 0.25mg/L, respectively. The studied results on chlorophyll
a were shown that the chlorophyll a concentration in Cam Ranh waters was
higher than that in VVan Phong Bay. It was also ranged in the seasonal variation
and water depth of stations.

For primary productivity (PP), at almost sites, average PP was higher than
100mgC/m°, day. In rainy season, the distribution of PP was showed that the high
concentration was occurred at depth layer < 10m. The results of PP also indicated
that the value of PP in Cam Ranh waters was always higher than that in Van
Phong Bay. In the mooring sites (day—night cycle), the DO and PP concentrations
were strongly changed in water column, it could be affected by tidal flows and
water exchanges between inside and outside water masses.

Key word: chlorophyll a, primary productivity.

I. MO PAU

Khénh Hoa la mot tinh duyén hai
Nam Trung B cua Vi¢t Nam, giap véi
tinh Phu Yén vé huéng Bic, tinh Pak
Lik vé huéng Tay Bic, tinh Lam Pong
vé huéng Tay Nam, tinh Ninh Thuan vé
huéng Nam va Bién Pong vé hudng
bong. Dién tich ty nhién cia tinh la
5.197 km? (ké ca cac dao va quan dao),
v6i hinh dang thon hai dau va phinh ra &
giita, ba mit 13 nai, phia déng giap bién.
Bo bién tinh Khanh Hoa kéo dai tir xa
Dai Lanh t6i cudi vinh Cam Ranh, ¢6 do
dai khoang 385 km (tinh theo mép nudc)
V6i nhidu cira lach, ddm vinh, véi hang
tram dao 16n, nhé va ving bién rong 16n,
c6 3 vinh 16n 1a vinh Van Phong, vinh
Nha Trang Binh Cang va vinh Cam
Ranh. Vinh Van Phong véi d6 sau trung
binh 20-27m, kin gi6 vdi bao quanh la
nai, dugc xem 1 noi ly tudng nhat Viét
Nam dé xdy dung cang trung chuyén
hang hda qudc té.

Vinh Van Phong va vinh Cam Ranh
la hai vinh nim & phia bac va phia nam
cua tinh Khanh Hoa. Vinh Van Phong
nam giéi han trong khoang 109°10’
+109°26° Pong va 120°29°+120°48’ Bic.
Hién nay trong khu vuc ndy c6 nha may
dong tau bién Huyndai-Vinashin; néng
nghiép c6 nudi trong thiy san (ca bién,
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tdm si va tdm hum), va cang bién danh
cho khu vuc kho cang ngoai quan va
trung chuyén dau. Vinh Cam Ranh gan
nhu khép kin boi ban ddo Cam Ranh tu
phia bic chay phii kin ca phia dong, phia
tdy. Phia nam vinh 1a dét lién, chi mé ra
mot ctra 16n - dugc vi nhu mét canh tay
6m lay vinh, tao thanh mot vanh dai nén
mat nude ludn ém dém. Vinh dugc thong
v6i dam Thay Triéu ¢ phia bac day la
viing nuéc ndng va la noi dién ra cac hoat
dong khai thac, nudi trong thay san manh
(nhu tdm su, rong sun, xem xanh, tdm
hum).

Theo mot sb két qua nghién ciu
trude dy cho thiy chat lwong nude trong
vinh Van Phong va Cam Ranh d4 c6 dau
hiéu suy giam dang ké do hoat dong nudi
trong va cac hoat dong san xuit cong
nghiép (Nguyén Tac An, 1996; Phan
Minh Thu, 2006; Hoang Trung Du va cac
cong su 2006). Hién tuong uwu dudng hoa
da xay ra cuc bo tai ca 2 vinh vao thoi ky
mua khé mot s6 viing nude ndng va trong
khu vuc c6 céc hoat dong nudi trong thiy
san (Pham Van Thom, 1998; Phan Minh
Thu, 2006; Hoang Trung Du va cong su,
2006). Vé 6 nhiém céc chat thai doc hal,
theo s6 liéu khao sat cach day 10 nim vé
ham luong kim loai niang cho thiy mirc
d6 nhim ban kim loai nang khong cao
(Pham Van Thom, 1998), tuy nhién



nhitng nam gan day do hoat dong kinh té
tai khu vic vinh hién tuong nhiém ban
hitu co va cac kim loai dd xuat hién. Dic
biét 1a tai vinh Cam Ranh d8 Xay ra hién
tugng phi dudng voi sy tich lily nhiéu
chat hitu co (Phan Minh Thy, 2006) va
van dé 6 nhiém kim loai ndng tai khu vuc
nha may Huyndai-Vinashin nam trong
vinh Van Phong (Lé Thi Vinh, 2006).
Hién nay, viéc phét trién kinh té
bién dang mo ra nhitng co hoi cho cac
tinh mién trung. Vi cac diéu kién vi tri
dia ly thuan lgi, cing véi nhitng nguon
tai nguyén thién nhién phong phu, vinh
Véan Phong va Cam Ranh da tao ra mot
thé lién hoan thuan loi hiém c6 dé phét
trién cac nghanh kinh té bién mii nhon.
Da c6 mot s6 khao sat, nghién ciu ving
vinh trén cing vai nhiéu giai phap nham
bao vé va phét trién mdi truong bén viing
cho viéc qui hoach va phat trién mot céch
hiéu qua nhat (Nguyén Tac An, 1996).
Do tinh chat da dang, nhay cam va bién
déng manh cia cac hé sinh thai vung ven
bién, nén can phai c6 cac nghién ctu cu

thé dé dua ra céc giai phap thich hop
nht.

Dudi day, trén co so s lieu khao
sat va phan tich chang téi tap trung vao
nghién ctu cu thé vé bién dong khdng
gian va thoi gian cua mot sé yéu td sinh
thai (oxy hoa tan, chlorophyll a, nang
suit sinh hoc so cap cua vuc nudc) nham
gilp ching ta hiéu rd va phat huy nhiing
loi thé cua thién nhién, dong thoi ting
cuong cbng tac quan ly, bao vé tai
nguyén va moi truong vung vinh.

1. TAI LIEU VA PHUONG PHAP
NGHIEN CUU

1. Khu vuc nghién ciru:

Vi tri khao sat thu mau & 2 vinh
Van Phong va Cam Ranh dugc thé hién
trén ban d6 (hinh 1a, 1b va bang 1).
Chuyén khao sat mia kho duoc thuc hién
vao thang (2/2004) va mua mua (thang
11/2005) theo du &n NUFU.
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Hinh 1a: Ban dé chi céc vi tri thu miu trong vinh Van Phong
Figure 1la: Sampling sites in Van Phong Bay
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Hinh 1b: Ban db chi cAc vi tri thu mu trong vinh Cam Ranh
Figure 1b: Sampling sites in Cam Ranh Bay

2. Thu mau: - Tai vinh Van Phong bao gom: 8
diém mat rong va 3 tram lién tuc (1 ¢
Mau nuéc dugc thu bang binh ngoai cira vinh, va 2 & trong vinh).
Niskin (M¥) - loai binh lay mau c6 thé - Tai vinh Cam Ranh bao gém: 8
tich 5lit. Tai cac tram mit rong mau nudc diém mat rong va 2 tram lién tuc (1 ¢
dugc thu & 3 tang: tang mait, tang gitra ngoai ctra nho, va 1 trong dam thay triéu
cta cot nude va ting sat day. Doi véi cac - gan cau My Ca).

tram lién tuc mau nudc dugc thu theo p
(6 gio) trong vong 24h.,

Bang 1: Toa dd cac diém thu mAu mit rong tai 2 vinh Van Phong va Canh Ranh
Table 1: The location of sampling sites in the Van Phong and Cam Ranh Bays

Stt Tram Kinh d6 Vi do Mua kho 2004 Mua mua 2005
Vinh Van Phoﬁg

1 VP 1 109.291 12.504 23/2/04 8/11/2005

2 VP 2 109.295 12.544 23/2/04 8/11/2005

3 VP 3 109.225 12.644 22/2/04 7/11/2005

4 VP 4 109.269 12.634 22/2/04 7/11/2005

5 VP 5 109.381 12.653 23/2/04 7/11/2005

6 VP 6 109.259 12.700 22/2/04 7/11/2005

7 VP 7 109.344 12.722 22/2/04 7/11/2005
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8 VP 8 109.312 12.748 22/2/04 7/11/2005
Vinh Cam Ranh
1 CR1 109.118 11.860 13/3/2004 12/11/2005
2 CR2 109.150 11.868 13/3/2004 12/11/2005
3 CR3 109.130 11.881 13/3/2004 11/11/2005
4 CR4 109.163 11.895 13/3/2004 12/11/2005
5 CR5 109.203 12.008 13/3/2004 11/11/2005
6 CR6 109.192 12.035 13/3/2004 11/11/2005
7 CR7 109.175 12.054 13/3/2004 11/11/2005
8 CR38 109.180 12.077 13/3/2004 11/11/2005

3. Phan tich mau va xir Iy s6 liéu:

Oxi hoa tan: Mau duoc thu bing
binh thu Niskin (My) -loai 5lit, va su
dung chai thuy tinh 125ml, cung héa chat
c¢d dinh oxy hoa tan. Mau duoc chuan do
bang burret s6 theo phuong phép chuin
do Winkler (Parson va cong su, 1984).

Mau phan tich chlorophyll a: mau
nuéc bién duoc loc véi thé tich 1a 1,5t
qua hé théng loc vai phéu loc Nagel, gidy
loc Whatman GF/F va bom huat chan
khéng (thiét bi cam tay) ngay tai hién
truong. Sau d6 mau (gidy loc sau khi d&
loc xong) duoc bao quan trong diéu kién
lanh, va dugc dem vé phong thi nghiém,
chiét bang acetone 90%. Dung dich chiét
dugc do do hap thy trén may do quang
phd UV- Visible ¢ 4 dai song khac nhau
theo phuong phéap va céng thac tinh toan
duwgc mb ta trong Parson va cong su,
1984, va Grasshoff, 1999.

I1l. KET QUA VA THAO LUAN

1. Vinh Van Phong:

Qua két qua khao sét cho thay rang:
Vao mua khé, ham lugng oxy hoa tan
(DO) tai cac tram mat rong trong thoi
gian nay phan bé khd dong déu theo
khéng gian va c6 ham luong 1én hon
6mg/l. Su dao dong ¢ ca 2 tang mat va
day kha nho trung binh tai tang mit 1a
6,72 + 0,23mg/L; tang day 12 6,61 + 0,18
mg/L (Bang 2). Trong khi d6, ham lugng
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Ning suét sinh hoc so cip (NSSH):
Mau dugc thu va thao tac ngay trén tau
khao sat, lay mau xac dinh leong oxy hoa
tan ban dau, va ldy mau vao 2 binh trang
(c6 anh sang) - den (che kin khéng cé anh
sang), sau do6 ngdm u (incubation) chai
mau trong nudc bién véi cac diéu kién ty
nhién tai hi¢n truong (nhiét do, anh sang)
trong sudt thoi gian thu mau. Sau 24 gio,
mau dugc ldy xac dinh ham luong oxy
trong binh den - trang, NSSH va téc d6 ho
hap duoc tinh dya vao gia sé giira oxy ban
dau va trong cac binh den - trang.

Cac s lieu duoc phan tich va xu ly
trén phan mém Microsoft Excel. Ngoai
ra, ching toi ciing c6 tham khao céc sd
lieu phan tich nhu mubi dinh dudng, hitu
co trong vat lo leng trong cung thoi gian
khao sat va cac sb lieu trong bao céo
chuyén dé cua du 4n NUFU tir 2004-
2006 (Hoang Trung Du, 2004; V6 Duy
Son, 2005).
oxy hoa tan tai cac tram mat réng vao
mua mua cing khéng cé su chénh léch
quéa 16n giita cac diém khao sat trong vinh
(Bang 3). Tuy nhién, gia tri trung binh
DO tai cac do sau cua cot nude cd bién
dong khac nhau, trung binh trong toan bo
vinh ¢6 ham luwong DO tai tang mit 1a
6,37 £ 0,22mg/L (dao dong tu 5,95 -
6,58mg/L); tai tang gita 1a 6,49 *
0,17mg/l (dao dong tur 6,32 — 6,73mg/L);
va tang day 14 6,10 = 0,47mg/l (dao dong
tu: 5,09 — 6,45mg/L).



Bing 2: Ham lrgng DO tai cac diém khio sat trong vinh Van Phong (mUa kho , 2/2004)
Table 2: DO concentration in survey sites in Van phong Bay (dry season, 2/2004)

Vi tri thu mau Oxy hoa tan (mg/l) DO béo hoa (%)
Tang mit Tang day Tang mit Tang day
VP-1 6,90 6,67 92 89
VP-2 7,06 6,59 95 88
VP-3 6,43 6,51 86 87
VP-4 6,59 6,75 88 90
VP-5 6,98 6,67 94 89
VP-6 6,59 6,43 88 86
VP-7 6,51 6,35 87 85
VP-8 6,67 6,90 89 92
Trung binh 6,72 6,61 90 89
Do léch 0,23 0,18 3 2

Bing 3: Ham lrgng DO tai cac diém khao sat trong vinh Van Phong (muia mra, 11/2005)
Table 3: DO concentration in survey sites in Van Phong Bay (rainy season, 11/2005)

Vi tri thu mau Oxy hoa tan (mg/l) DO b&o hoa (%)
Tang mit | Tangday | Tanggiita | Tang mat | Tang day
VP-1 6,48 6,43 6,53 81 86
VP-2 6,53 6,24 6,55 88 84
VP-3 6,40 6,36 86 86
VP-4 6,58 6,45 6,73 88 87
VP-5 6,42 5,97 6,34 86 80
VP-6 6,46 6,43 87 86
VP-7 6,13 5,08 6,32 82 68
VP-8 5,95 5,86 80 79
Trung binh 6,37 6,10 6,49 85 82
Do léch 0,22 0,47 0,17 3 6

Cac két qua vé ham luong oxy hoa
tan cho thiy c6 su bién dong it nhiéu
trong cot nudc, do la ting day ludn ludn
thap hon so véi tang gura va tang mat.
Diéu nay c6 thé do sy khuéch tan oxy vao
I6p nudc bé mit va giira tt hon so Véi
I6p nudc day, dong thai lugng oxy o tang
day thap co thé giai thich mot phan lién
quan dén nhu cau oxy trong qua trinh
phan hiy hitu co cia I6p tram tich day
gia tang kéo theo lugng oxy suy giam.
Ngoai ra, su bién dong cua oxy hoa tan
con phy thudc rat nhiéu vao thay doi theo
chu ky ngay — dém va chu ky triéu trong
viing, diéu nay thiy duoc qua xem xét so

o4

lidu tai tram lién tuc VP-LT2: diém cuc
tiéu ctia oxy hoa tan tai tram lién tuc &
tang mat va ting day xay ra vao lic nira
dém va sang sém, gia ting dan va dat cuc
dai trong khoang tu 7 gio va 15 gio (Hinh
2), tuy nhién diéu nay chi xay ra véi diém
phia ngoai ctra vinh. Trong khi do tai
diém phia trong vinh (VP-LT6) su thay
d6i trén khong thé hién rd. Hon thé, su
bién thién ham luong oxy hoa tan trong
I6p nude chénh léch rat it, chimg to ngoai
qué trinh quang hop ra, qua trinh x40 tron
gay ra bai gio va su trao doi cua cac khoi
nuéc trong vinh doéng vai trd rat quan
trong dén phan bd cua oxy hoa tan.
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Hinh 2: Bién ddng ngay — dém ciia DO tai tram lién tuc VP-LT2 va VP- LT6
(mua mwa- 11/2005) (M: Nwéc tang méit, D: Nwéc tang day)
Figure 2: The variation of DO in day — night cycle at VP-LT2 and VP- LT6
(Rainy season, 11/2005) (M: surface layer water, D: bottom layer water)

Cac két qua phan tich vé ham lugng
chlorophyll a (Chl-a) trong nuéc cho thay
vao mua mua, ham hrong trung binh Chl-
a trong cac diém mat rong & tai ting mat
la 0,50 + 0,22ug/L (dao dong tir 0,16 —
0,93ug/L); tang gitta 12 0,42 + 0,17ug/L
(dao dong tir 0,31 — 0,72ug/L); va tang
day 0,93 = 0,78ug/L (dao dong tr 0,29 -
2,31ug/L). Vao mua khé, ham lugng Chl-
a trung binh tai ting mat 1a 0,39 *
0,32ug/L; tai tang day 1a 0,69 =
0,25ug/L. Tham khao cac s6 liéu vé dinh
dudng cho thay lwong mudi dinh dudng
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vao thoi diém nay (Bang 4) kha thap. Ti
s6 N/P - ti s6 giita 2 mudi N vo co (NH,-
N+NO,-N+NO3-N) va P vd co (PO4-P)
kh& thap & ca tang mat va tang day (ti sb
N/P< 6). Theo Nguyén Tac An (1996), ti
s6 N/P trong toan vinh Van Phong vao
thoi diém 1996 dao dong tir 23,8 - 230,5
(mua khd) va 11,1 — 259,4 (mua mua); va
theo Pham Van Thom va cong sy (2002)
chi ra trung binh trong toan vung vao
mua kho ti s6 N/P 1a dao dong tir 19,6 —
86,3, diéu nay kha khac biét so voi két
qua cta chuyén khao sat.



Béng 4: Gia tri trung binh ciia mudi dinh dudng tai cac diém khio sat trong vinh Van Phong
(mua khé, 2/2004)
Table 4: Average values of nutrients at the studied sites in Van Phong Bay
(dry season, 2/2004)

Tang nudc N-NO, N-NO; N-NH, P-PO,
(LgN/L) (LgN/L) (LgN/L) (ngP/L)
Trung binh 1,7 10,6 7,32 15,0
Mat Cuc dai 1,9 14,2 8,13 36
Cuc tiéu 1,3 8,6 6,46 7.8
Trung binh 1,3 11,0 7,21 9,7
bay Cuc dai 1,6 14,3 10,02 15,6
Cuc tiéu 1 7,6 6,31 3

Ham Iuong chlorophyll a trong lép
nudc day cia cac tram VP35, VP7 cao gip
3 dén 4 1an so véi cac tram khac (Hinh
4), do 2 diém nam trong khu vuc kha kin,

Vi vay qué trinh trao doi véi khdi nudc
bén ngoai kém, dong thoi khu vuc nay la
noi ¢d it nhiéu hoat dong nudi trong thuy
san ¢ xung quanh.
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Hinh 4: Bién ddng theo mit rong cia chlorophyll a trong vinh Van Phong
(mua muwa, 11/2005)
Figure 4: The variation of chlorophyll a in Van Phong Bay (rainy season, 11/2005)

Vao mua khé, phan bd ning suat
sinh hoc so cip c6 su chénh léch khong
nhiéu gitta cac diém khao sat, trong khi
d6 vao mia mua cho thiy c6 su khac biét
I6n gitta cac diém nay va ching tap
trung cao tai cac diém VP3, VP7 va VP8
c6 d6 sau < 10m (Hinh 5). NSSH thé
trung binh vao mua khd, tai tang mat 1a
121,27 + 27,7mgC/m° ngay (dao dong tir
85,76 -171,52mgC/m° ngay), tai ting day
la 171,52 + 65,21 mgC/m’,ngay (dao
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dong tir 85,76 — 251,92mgC/m®,ngay);
Vao mua mua (11/2005) NSSH tai tang
mat 1a 12542 + 103,65mgC/m’,
ngay (dao dong tor 15,32
298,72mgC/m°,ngay) va tai ting day 1a
181,91 + 127,95 mgC/m®,ngay (dao dong
tir 84,25 — 474,89mgC/m>, ngay).

Cung Véi gia tri ning suét, toc do
hd hap trong vuc nudc ciing duge xem
xét va két qua cho thiy rang toc do hd
hap ciing bién dong manh giita cac diém




khao sat. Vao mua khd téc do hd hap dao
dong tai tang mat tr 42,88 — 251,92
mgC/m®,ngay (trung binh 125,96 +91,73
mgC/m® ngay); tai tAng day dao dong tur
42,88 — 209,04 mgC/m® (trung binh
113,23 +54,39 mgC/m°®ngay). Vao mia
mua tai ting mit dao dong tir 45,96 -
214,46 mgC/m®ngay (trung binh 139,78
+54,58 mgC/m’,ngay); tai tang dy dao
dong tir 30,64 - 298,72 mgC/m® (trung
binh 144,57 + 87.66.39 mgC/m®ngay).
Déi v6i NSSH tai cac tram lién tuc cho
thiy dao dong kha twong dong véi gia tri
hd hap. Tuy nhién, gia tri ning suat thd
thudng luén ludn cao hon gia tri ho hap,
chiing té vuc nudce trong vinh Van Phong
van giir dugc muirc do can bang sinh thai

kha 6n dinh. Stc san suit cta thuc vat
noi trong vinh van dam bao duy tri t6t
trong chudi mat xich cia thic in. Vao
mua mua, NSSH trung binh tai diém VP-
LT2 (tram lién tuc ngoai cta vinh) &
ting mat 1a 158,86 + 113,24mgC/m®,
ngdy (dao dong to 22,98 -
283,40mgC/m® ngay); tai tram VP-LT6
(tram lién tuc trong vinh) la 150,64 +
78,36mgC/m° ngay (dao dong tur 38,30 -
260 42mgC/m ,hgay); tuong ung tai ting
day 1a 134,59 + 55,38 mgC/m’ ngay; va
173,61 + 105,10 mgC/m3,ngéy, trong khi
su bién dong ngdy — dém cua NSSH
khéng thay thé hién rd theo quy luat
(Hinh 6).
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Hinh 5: Phan bé ciia NSSH theo mit rong trong vinh Van Phong (mia mwa, 11/2005)
Figure 5: The spatial distribution of primary production in Van Phong Bay
(rainy season, 11/2005)
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Hinh 6: Bién ddng ciia NSSH, téc dd hé hap va chlorophyll a trong c4c tram lién tuc VP-LT2
va VP-LT6 (Vinh Van Phong thang 11/2005)
Figure 6: The variation of primary productvity, respiration rate and chlorophyll a in VP-LT2
and VP-LT6 (Van Phong Bay, 11/2005)

2. Vinh Cam Ranh:

Cac két qua cho thay: vao mua khd,
ham lugng oxy hoa tan phan b trong cac
tram mat rong twong ddi gidng so v4i oxy
hoa tan trong vinh Van Phong. Trung
binh tai tang mat 1a 6,7 + 0,38mg/L (dao
dong tr 6,08 - 7,20mg/L) va 6,88 =

0,25mg/L (dao dong tir 6,56 - 7,20mg/L)
tai ting day. Vao mla mua, lugng oxy
hoa tan trong cac tram mat rong khong co
su khac biét gitra tang mat va tang day
(Hinh 7), trung binh tai tang mat 1a 6,55 *
0,30mg/L (dao dong tr 6,23 — 6,85mg/L)
va 6,04 + 0,46mg/L (dao dong tur 5,46 —
6,54mg/L) tai tang day.
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Hinh 7: Bién déng ciia oxy hoa tan trong c4c tram mit rng (vinh Cam Ranh, 11/2005)
Figure 7: The variation of the dissoved oxygen in the survey sites (Cam Ranh Bay, 11/2005)

Tai tram lién tuc CR-LT2, sy chénh
léch oxy hoa tan giita ting mat va tang
day kha 16n (> 1mg/l). Cuyc tiéu ctia oxy
hoa tan xuat hién vao luc 23 gio, su bién
thién ngay - dém chi xay ra tai ting day

V6i d6 dao dong kha Ion tir 4,39 mg/l dén
6,39mg/1. Trong khi d6 tai tram CR-LT4
(phia trong dam) thi ham leong oxy gitta
2 tang khong c6 su khac nhau, va diém
cuc dai dat dugc vao luc 15 gio. Boi
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diém nay 14 noi ctra trao doi gitra trong va
ngoai ddm Thay Triéu, nén sy bién dong
oxy hoa tan anh hudng manh badi chu ky
triéu (I&n - xudng) va bién do cua triéu.
Sy thay d6i gitta 2 khéi nude bén ngoai
va bén trong chinh Ia nguyén nhan chinh
gay ra sy bién dong ham luong oxy theo
thoi gian chu ky ngay. Pong thoi phia
trong 1a vuc nude néng, nén anh hudong
ciia qua trinh x40 tron cling rat manh,
dong vai tro gia tang lugng oxy cua thuy
vuec.

Vao mua mua, ham lugng
chlorophyll a ¢ vinh Cam Ranh trong
toan ving tuong ddi cao & ca tang mat va
tang day, chiung dao dong ciing kha 16n,
trung binh tai ting mat 1a 3,05 +
2,90ug/L (dao dong tur 0,96 - 7,10ug/L);
tang day 1a 2,13 + 2,70ug/L (dao dong tir
0,76 - 6,81ug/L). Tai hai diém CR5 va
CR7 nam trong dam Thay Triéu, ham
luong chlorophyll a kha lon (gap tir 5-6
lan) so v&i cac diém khac trong vinh

(Hinh 8). Tham khao céac s liéu do dac
vao mua mua nam 2004 (12/2004), cing
cho thay chlorophyll a & vinh Cam Ranh
cao hon so vgi ¢ vinh Van Phong ¢ ca
tang mat va tang day (Bang 5).

Vao mua khd, ham luong
chlorophyll a mot lan nira ciing cho thay
tai diém 5, 7 c6 lugng chlorophyll a lén
gap 2 lan so v6i cac diém khac trong
phan bé mat rong. Chlorophyll a dao
dong tai ting mat tir 0,54 dén 2,83ug/L
va tai tang day tir 0,66 — 2,88pg/L. Khi
xem xét cac gia tri NSSH ciing s& cho
thay strc sdn XUt so cdp & cac tram ndy
I6n hon rat nhiu so v&i cac tram phia
ngoai CR1, CR2, CR4 (Hinh 9). NSSH
tai ting mit ¢ diém 6 va tang day cua
diém 5 ¢ vinh Cam Ranh rét cao (>
400mgC/m ,ngay), dong thoi tbc do hd
hép tai cac diém nay cing rat lon. Trung
binh téc d6 ho hap tai tang mat
257,3 + 121,3mgC/m’ngay va 300,2 +
85,8mgC/m° ngay tai ting day.

Béng 5: Gia tri trung binh ciia cic tham sb theo mit rong (*)
Table 5: The average values of parameters in the bays

Gia tri trung binh Thang 2/2004 | Thang 12/2004 Thang 11/2005
Tangmat | Tangddy | Tangmat | Tangddy | Tang mat Tang day

Oxy hoa tan (mgOy/I)
Mit rong Van Phong (toan | 6,72 +£0,23| 6,61 +0,18| 6,41+0,23| 6,35+0,28| 6,37+0,22| 6,10+0,47
viing)
Mat rong Cam Ranh (toan | 6,7 +0,38 | 6,88+0,25 | 6,31 +0,17 | 6,37 £0,31 | 6,55+ 0,30 | 6,04 + 0,46
ving)
Chlorophyll a (ug/L)
Mat réng Van Phong (toan | 0,39 +0,32 | 0,69 +0,25 | 1,44+0,49 | 1,52+0,51 | 0,50+0,22 | 0,93+0,78
viing)
Mat rong Cam Ranh (toan | 1,68 0,52 | 1,77 0,46 | 1,84+0,82 | 1,78 40,63 | 3,05+2,90 | 2,13 +2,70
ving)
NSSH (thd) (mgC/m?ngay)
Mit rong Van Phong (toan 121,27 171,52 111,12 98,93 + 111,12 98,93 +
viing) +27,7 165,21 36,91 46,89 36,91 46,89
Mit réng Cam Ranh (toan 84,77 £ 108,03 + 413,61 + 254,68 +
viing) 73,96 62,79 325,14 306,46

Ghi cha: (*): Nguon tir cdc bdo cdo chuyén dé NUFU tir 2004-2005
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Hinh 8: Phan bé ciia chlorophyll a theo mit rong trong vinh Cam Ranh (11/2005)
Figure 8: The distribution of chlorophyll a concentration in Cam Ranh Bay (11/2005)
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Hinh 9: Phan bé NSSH theo mit rong trong vinh Cam Ranh (mUa khd 2/2004)
Figure 9: The distribution of PP in Cam Ranh Bay (dry season, 2/2004)

Mua mua, gid tri cia NSSH ¢ cac
tang mat va tang day ¢ tai diém lién tuc
CR-LT4 khong chénh léch dang ké, tuy
nhién c6 su bién dong theo ngdy — dém
khé rd rét cia NSSH va cuong do ho hap
& tai ca 2 ting mat va day (Hinh 10).

Tham khao gié tri carbon hitu co lo
Krng (POC) cung trong thoi gian khao sat
cling cho thdy ham lugng khd cao trong
cac diém khao sat. Vao mua mua 2005,
trung binh POC tai cic tram mat rong
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trong vinh Cam Ranh la 489,69+
225,36mg/m* ¢ ting mit (dao dong tur
299,83 - 793,43); va 466,75+35,70mg/m°
& tang day (dao dong tir 427,71 -
501,09). Ham lugng POC vao thoi diém
nay Ién hon rat nhidu so véi nim 2004,
ching cao gap 3 - 5 lan. Pic biét 1a tai
cac diém phia sau trong dam Thay Triéu,
ham lugng cuc dai dat dugc tai tram CR7
la 793,43mgC/m°. Cac két qua vé Chl a
va NSSH ciing cho thiy twong tu (Bang



4). Céc sb lidu tham khao vé chat lugng
tram tich (V8 Duy Son, 2005) ciing d4
cho thdy vuc nuéde tai mot sé diém khao
sat cua vinh Cam Ranh biéu hién dic

trung cua thuy vuc nudce tu, tich tu cac
thanh phan hitu co trong tram tich cao
(voi lugng tich tu hitu co trong tram tich
rat 16n).
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Hinh 10: Bién dong ciia NSSH tai cac tram lién tuc trong vinh Cam Ranh vao mua mua
(11/2005)
Figure 10: The variation of PP in mooring sites in Cam Ranh Bay (rainy season, 11/2005)

Qua cac két qua vé dic diém phan
bd ciia cac yéu td sinh thai theo khong
gian ciing nhu thoi gian trong vinh Van
Phong cho thdy ham luong oxy hoa tan
khong c6 su bién dong dang ké giita mla
kho va mua mua ¢ 2 ting mat va day.
Pong thoi su khac biét khong dang ké
gitra phia trong vinh va phia ngoai cua
vinh. Piéu ndy c6 thé do kha ning trao
doi gira cac vuc nude phia trong v6i bén
ngoai 1a kha tot. Phan tich cac s6 do ning
suit sinh hoc trong 2 chuyén khao sat
mua mua va mua kho cho phép chung ta
danh gi4 rang gia tri trung binh ning suat
sinh hoc ¢ vinh Van Phong twong ddi
thip so v&i cac vuc nude ven bo, trung
binh hda toan bo trong cot nude cho thiy
nang suat sinh hoc dat gia tri khoang trén
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dudi 100mgC/m®, ngay. Piéu nay ciing
kha phu hop v6i mét s6 nghién ciu trude
day (Nguyeén Tac An, 1998). Cac két qua
bién dong vé mat khong gian va thoi gian
c6 y nghia rat quan trong, nd 1 co so cho
ta duy doan va chinh 1y cac két qua do vé
mot mbc thoi gian nhéat dinh. Pong thoi
né cho ta mot bure tranh tong thé vé ning
suit sinh hoc trong toan bo vinh. Két hop
cac chi s6 vé chlorophyll a va carbon hiru
co lo ling co thé xem xét vuc nude trong
vinh Van Phong c6 stc san xudt trung
binh trong ving bién nhiét dgi. Ham
lugng chlorophyll a vao mua mua thuong
I6n hon mua kho ching té su thay doi
nay phu thudc vao sy thay doi gia tri dinh
dudng cua vuc nude va chung phan anh
mic d6 can bang dinh dudng cua vuc




nude. Pong thoi ham lwong chlorophyll a
dugc xem 14 yéu t6 gan lién voi mat do
va kha nang quang hop cuia thuc vat phu
du.

Qua xem xét va thao luan cac két
qua, chiing t6i nhan thiy rang:

Tai vung vinh Van Phong, gia tri
ning suat thd thuong ludn ludén cao hon
gia tri ho hap, chimg t6 vuc nudc trong
vinh Van Phong van giit dugc mirc do
can bang sinh thai kha 6n dinh. Strc san
Suit cua thuc vat noi trong vinh van dam
bao duy tri tét trong chu trinh. Tai cac
diém phia trong vinh (viing nuéc ndng) it
nhiéu chiu anh huéng qua lai tir hoat
dong cta con ngudi din dén thay doi
luong trao doi oxy hoa tan. Ngoai ra, vuc
nude trong vinh con chiu anh hudng cia
su phan tan cac chat hitu co hoa tan, va
hitu co lo ling din dén sy dao dong
manh cta cac yéu td sinh thai. Vi cac
chi s6 vé chlorophyll a va NSSH ¢6 thé
xem xet vuc nudce trong vinh Van Phong
cO sirc san xuat trung binh trong ving
bién nhiét d&i, phd hop véi cac diéu kién
nudi trong trén cac 1ong be.

Tai vinh Cam Ranh: mot sd diém
d4 cho thiy biéu hién cua su vu dudng
vuc nudc co cac dac trung sinh thai rat
cao, voi nhitng bién dong 16n rat dé dan
dén viéc thuy vuc bi phu dudng va
chuyén sang trang thai suy giam oxy hoa
tan, va gay ra cac nguy co sinh thai do du
thira lwong hitu co. Cac diém nam phia
ngoai ctra vinh ¢6 ham lwong oxy cao (co
thé do diéu kién thuy vin dong luc thuan
loi cho viéc trao doi tét hon), chinh vi
vay thanh phan hitu co trong thay vuc it
tac dong dén sy suy giam oxy va thuan
loi cho van dé nudi trong ven bién.

LOI CAM ON

Tac gia xin gui 161 cam on t6i TS.
Bui Hong Long, chii nhiém dy an NUFU,
da cho phép tbi duoc tham gia va sir dung
cac sb liéu trong cac chuyén khao sat cua
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duir an. Pong thoi, xin chan thanh cam on
can bo phong chuyén mdn va dong
nghiép trong Vién Hai duong hoc da gilp
dd trong subt qua trinh thu mau va phan
tich sb liéu dé hoan thanh bai béo.
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