
T~p chi Khoa hQc va Cong ngh~ bi~n T8 (2008). SB 2. Tr 19- 28 

CHAT LUQNG MOl TRUONG VUNG BIEN KIEN GIANG- PHU QUOC 

LE TH! VINH 

Tom ttit: Chcit hr9-ng m6i tnrcmg nu:6-c vimg bidn tinh Kien Giang - aiw Ph1/ Qu6c con 

kha t6t. Cia tri cria v(it lo lung(!, I - 42,9 mg/1), DO (5,0- 6, I mg/1), BOD (0,9- 1,9 mg/1) 

lu6n niim trong ccic gi6·i hr;m cho phep (vt;lt lo h'rng: 50 mg/1; DO: '=:5 mg/1; BOD: I 0 mg/1). 

Ham hwng nia cdc mu6i dinh d1dJ'ng NH3.rN (0- 199,3 pg/1), NOrN (0, 1 - I 00,9 pgl l) , NOr 

N (8,5 - 287 1-'g/l), PO.rP (2, 9 - 27,7 pgl l) va hydrocarbon (308 - 633 !-'g/1) a6i khi vrr9·t quci 

gi6·i h9n cho phep (NHuN: 70 pg/1; NOr N: 55 pg/1; PO.,-P: 15 pg/1; N03-N: I 00 pg/1; HC: 

300 pg/1) chri ydu trong khu V?tC vinh R9ch Cia. 

Ham hwng chdt hii·u co· trong trdm tich khu v~rc ven bo· phia Nam aao Phrl Qu6c 6' 

m(rc trung binh (C hriu c_o· Hr 0, 13-0,5%; N hfru w u'r 196-356 pg/g ; P t4ng s6 t1r 100- 268 

pg/g ). V(it li¢u m6·i !ling d9ng trong bdy trdm tich c6 ham hwng cdc chdt hfru co· tuong a6i 

cao (C hfi:u co· hi· 0, 78 - 3,55 %, N hi"i:u co· tit 426- 725 pg!g; P t6ng s6 fLi· 386-1 778 pglg). 

T6c a¢ !ling a9ng trdm tfch kh6ng cao dao ar)ng ul: 0, 77 mg/cm21ngay !(;ri hem Gdm Gi adn 

6, 17 mg!cn/ !ngay t(li Han Ddm. 

Anh lnrO'ng CLia acit !idn len V!J'C mro·c ven bO' Dong va Nam CLia aao PhLt Qu6c kh6ng 

dang ke. Vi v(iy, chdt hwng m6i truong khu V?fC nay ph¥ thu9c clni ydu vao cdc aidu ki¢n l?f 

nhien, kinh tfl-xa hf)i CLia GQO. 

I. MOI>AU 

Vtmg bi~n Tay Nam Vi~t Nam (ttr Ca Mau d~n Kien Giang) thu{)c vinh Thai Lan Ia 

m()t vtmg bi~n c6 ti~m nang v~ ngu6n lqi va c6 tinh da d~mg sinh hQC cao (Ph~m Thuqc va 

c<)ng S\f, 2006) va chiu nhi~u <'mh huang cua cac ho~t d<)ng kinh t~, xa h<)i miSn Tay Nam 

B<) va v!nh Thai Lan. Vi v~y, vi~c tim hi~u ch~t luqng moi trucmg Vtmg bi~n nay cling nlm 
nhfrng fmh hucmg ctm cac ho~t d{)ng kinh t~ , xa h{)i 6 d~t li~n d~n n6 Ia vi~c lam r~t dn 
thi~t nh~m cung dp nhfrng Ca SO khoa hQC, phl,lC Vl,l cho Vi~C qu{m ly va phat tri~n kinh t~ 
b~n vfrng. 

f)~ gop ph~n vao ffi\}C dich tren, bai bao du<Ji day trinh bay m<)t sfl d~c di~m moi 

truang bi~n tinh Kien Giang dva tren ngu6n s6 li~u cua dv an " Di~m trinh di~n r~n san ho 

va tham co bi~n Phtl Qu6c, UNEP/GEF/SCS". 
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II. T AI LI~U VA PHUONG PHAP NGHIEN CUu 

Ba dQ1: khao sat duQ'c thvc hi~n trong thai gian 2004-2006 t<;ti vung biSn Kien Giang 

- Phu Qu6c. V! tri thu m~u trong cac dQ1: khao sat dUQ'C trinh bay trong hinh 1. 

Hai dQ1: d~u dUQ'C thvc hi~n vao thang 10 nam 2004 (mua mua, h.-It) va tha.ng 3 nam 

2005 (mua kho) . Jrong 2 dQ1: khao sat nay, m~u nu&c da duQ'c thu t<;ti t~ng mirtt theo 2 mirtt 

c~t chinh: Mirtt c~t A (tu R~ch Gia dSn An Th&i) va m~t c~t B (tu Kien Luang dSn Ham 

Ninh). Ngoai ra, m()t s6 m~u con dUQ'C thu dQC vung ven ba tu Ha Tien ct~n R<;tch Gia va 
't , , -

dQc ba Dong cua dao Phu Quoc. Rieng trong dQ1: khao sat thang 3/2005, m()t so mau nu&c 

cling GUQ'C thu a g~n ba qu~n dao Nam Du. 

Trong dQ1: khao sat thu 3 (thang 5/2006), ngoai cac m~u nu&c, m~u tnlm tich va b~y 

tr~m tich da dUQ'C thu va pharr tich. M~u nu&c dUQ'C thu t<;ti khu V\fC ven b<J phia Tay va 

phia Nam ctao Phu Qu6c. M§:u tr~m tich chi dUQ'C thu trong khu V\fC cac dao nh6 a phia 

Nam dao Phu Qu6c. M~u b~y tr~m tich duQ'c dirtt trong khu vvc thu m~u tr~m tich t<;ti Hon 

Dam, Hon G~m Gi, Hon Th0m, Hon May Rut Trong, Hon Kim Qui trong thai gian 7 

ngay. M6i b~y td.m tich g6m c6 3 6ng plastic, m6i 6ng c6 chi~u dai 12 em, duang kinh 

5.5 em (English et al., 1994). T<;ti m6i v! tri dirtt 2 b~y tr~m tich. 
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Cac m~u mr&c bi~n, tr~m tich, b~y tr~m tich duqc thu, xu ly, bao quan va phan tich 

theo cac phuang phap tieu chufrn mota trong APHA (1995), F AO (1975). 

Cac chi tieu phan tich: 

- M~u nu&c: d9 mu6i (S %o), v~t la lirng (v~t LL), oxy hoa tan (DO), nhu du oxy 

sinh h6a (BOD), ammonia (NH3.4), nitrite (N02), nitrate (N03), phosphate (P04) va 

hydrocarbon (HC) 

- M~u tr~m tich: Carbon hlhl ca (C.hc), nita hlhl ca (N.hc) va photpho t6ng s6 (P.ts) 

- M~u b~y tr~m tich: sau khi thu m~u trong 6ng duqc s:iy kho, can t<;li phong thi 

nghi~m va sau d6 cling duqc phan tich cac chi tieu nhu d6i v&i m~u tr~m tich. 

III. KET QUA NGHIEN CUu VA THAO LU~N 

1. Moi trll'img oU'(rc 

K~t qua phan tich trong 3 dqt khao sat duqc th6ng ke trong bang 1. Ti.r d6 c6 th~ 
th:iy ro la vao mua mua ham luqng cua cac mu6i dinh du6'ng chua nita (ammonia, nitrite, 

nitrate) thu<':Yng cao han, gia tri cua d9 mu6i th:ip han so v&i mua kho, ham luqng cua 

phosphate khong c6 S\f khac bi~t ro rang. N goai ra k~t qua phan tich cling chi ra r~ng vao 

mua kho c6 S\f phong phu cua oxy hoa tan, gia tri BOD tuang d6i thfrp va ham luqng 

hydrocarbon (HC) tuang d6i cao. 

Bang 1: Gia tri th6ng ke cua cac y~u t6 khao sat (2005-2006) 

Di} mufii DO BOD V~tLL NH3,,-N N02-N NOrN PO,-P HC 
Mila Gia trj 

%o mg/1 mg/1 mg/1 !!g/1 l!g/1 l!g/1 l!g/1 l!g/1 

Kho Trung binh 30,1 5,5 1,3 9,6 14,8 3,9 34,5 10,7 482,3 

Cl!ctieu 16.8 5,0 0,9 1,1 0,0 0,1 8,7 3,0 308,0 

CI!Cdl!i 31 ,8 6,1 1,9 42,7 64,1 100,9 182,0 27,2 633,0 

So mau 51 34 34 51 51 51 5 1 34 17 

Mua Trung binh 19,9 - - 6,4 26,2 8,6 71 9,7 -
C\rctieu 0.3 - - 1,6 1,8 0,7 12 2,9 -
C1rc d\li 28.0 - - 42,9 199,3 96,3 287 27.7 -
So mau 30 - - 20 20 18 20 19 -

(-): khong phdn tich; HC: hydrocarbon 

Bi~n thien cua ham luqng cac y~u t6 theo cac m~t c~t A (cac tr(;lm 1', 2, 3, 4, 5, va 6) 

va B (cac tr(;lm 7, 8, 9, 10 va 11) duqc trinh bay trong cac hinh 2 va 3. Theo m~t dt A 

(hinh 2) c6 th~ th:iy ro ham luqng cua v~t la lirng, cac mu6i dinh duang ammonia, nitraite, 

nitrate, phosphate cao han a ph~n n~m g~n d~t li~n, d~c bi~t trong vinh R<;ich Gia (tr(;lm s6 
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1 va 2) ham lugng eae y~u t6 nay d~u d?t gia tri eve d?i . Nguyen nhan ehtr y~u Ia do vinh 

R?eh Gia chiu anh huang trvc ti~p ctra eac ho9t d(>ng kinh t~ xa h(>i mi~n Tay Nam b(> va 
do c16 nh?n r~t nhi ~u eh~t thai tt:r h~ th6ng kenh va song trong dth li ~n . 
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Hinh 3: Bi~n c!<)ng h~un luqng Clla m<)t s6 y~u t6 theo cac tr~m t~i m~t dt B 

Theo m~t c~t B (hinh 3) s~r phong phll Clta cac mu6i dinh duo·ng a phia g~n oAt li~n 
va lugng v?t lu ICmg kh6ng con th~ hi¢n ro nen ham luQ·ng cac y~u t6 nay t?i m~t dt B 

thuo·ng thAp hun so vai m~t c~t A. Hinh 3 cling cho thAy gia tri qrc O?i CLta nitrate va v?t 

lu lt:rng g?p a khu v~rc g~n Ham Ninh. 



Sv bi€n dbi cua d(> mu6i theo cac m?t c~t A (tu R~ch Gia d€n An Th&i) va m?t c~t B 

(tu Kien Luang d€n Ham Ninh) a hinh 2 va 3 cho th~y nu6'c ng<;>t tu d~t li~n khong :?mh 

huang dSn VlJC nu&c ven b<'Y Dong Phu Qu6c, d(> mu6i th~p a khu VlJC nay vao mua mua la 

do anh huang cua h~ th6ng song su6i tren dao. 

K~t qua th6ng ke ham lm;mg cac ySu t6 khao sat theo cac khu VlJC ven b<'Y khac nhau 

(tru vinh R~ch Gia, bang 2) cho th~y khu vvc ven b<'Y Kien Luang c6 ham lw:;mg cac mu6i 

dinh du5ng ammonia, nitrite, nitrate, phosphate cao nh~t, kS d6 Ia khu vvc ven b<'Y Phu 

Qu6c va qu~n dao Nam Du; tuy nhien SlJ khac bi~t khong l&n. 

Ngoai ra, cac s6 li~u th6ng ke theo cac khu vvc ven b<'Y dao Phu Qu6c (bang 3) cling 

chi ra ring khong c6 sv khac bi~t Ian v~ ham luQTig cua cac ySu t6 khao sat giii'a khu vvc 

ven b<'Y Dong, Nam va Tay dao Phu Qu6c. 

Bang 2: Gia tri th6ng ke cua cac y€u t6 khao sat theo cac khu VlJC ven b<'Y 

Khu Gia DO BOD TSS NH3,rN NOrN NOrN P04-P HC 

VI}'C trj (mg/1) (mg/1) (mg/1) (!--lg/1) (!--lg/1) (!--lg/1) (!--lg/1) (!--lg/1) 

Yen Trung blnh - - 5,3 23 ,0 2,9 66 6,4 -

ba CIJC ti~u - - 1,6 6,8 0,8 10 1,9 -

Kien Ct,rc d?i - - 18,5 41 ,6 5,9 91 10,5 -

Luang s6 milu 5 5 5 5 4 

Yen Trung blnh 5,5 1,3 20,3 12,9 2,2 35 ,8 9,4 482,3 

badao C1Jc ti~u 5,0 0,9 1,6 0,0 0,1 8,7 2,0 308,0 

Phu Ct,rc d<;ti 6,12 1,92 38,8 48 4,5 49 27,2 633 

Qu6c s6 milu 34 34 46 46 45 46 46 17 

Yen Trung blnh - - 1,8 10,8 0,4 14 4,8 -

ba dao CIJC ti~u - - 1,6 9,9 0,1 9 3,9 -

Nam CIJC d<;ti - - 2,1 II ,3 0,8 21 5,9 -

Du s6 milu - - 3 3 3 3 3 -

(-): khong phdn tich; HC: hydrocarbon 
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Bang 3: Gia tri th6ng ke cua cac y~u t6 theo cac khu V\fC ven ba dao Phu Qu6c 

Khu Gia TSS DO BOD N02-N N03-N NH3,4-N P04-P HC 
vt,rc trj (mg/1) (mg/1) (mg/1) (!lg/1) (!lg/1) (!lg/1) (!lg/1) (!lg/1) 

Tiiy 1'rung binh 26,9 5,7 1,3 3,0 42,7 6,3 10,0 445 ,7 

Phu Ct,rc ti~u 24,8 5,6 1,2 2,0 38,0 0,0 7,2 403 ,0 

Qu6c Ct,rc d<;~i 29,2 5,9 1,4 3,6 46,0 38,0 12,8 467,0 

s6 m~u 6 6 6 6 6 6 6 3 

Dong Trung binh 24, 1 5,7 2,0 3,5 37,3 8,4 9,3 -
Phu Ct,rc ti~u 6,0 5,6 1,2 2,0 6,0 0,0 6,0 -

Qu6c C\l'C d<;~i 29,2 6,0 6,0 6,0 46,0 38,0 12,8 -
s6 ml1u 6,0 6,0 6,0 6,0 6,0 6,0 6,0 -

Nam Trung binh 22,0 5,4 1,3 2,3 36,8 14,0 11 ,2 490, 1 

Phu C\l·c ti~u 1,6 5 0,86 0,34 12,6 0 3 308 

Qu6c Ct,rc d<;~i 38,8 6, 12 1,92 4,5 49 48 27,2 633 

s6 m~u 33 28 28 32 33 33 30 14 

(-): kh6ng phdn tich; HC: hydrocarbon 

Chdt lu()'ng m6i truerng nuac bdn: Can Clr theo cac gi6i h~n cho phep (GHCP) trong 
tieu chu~n thuy san cua Vi~t Nam, 1995 (TSS: 50 mg/1; DO: 2:5 mg/1; BOD: 10 mg/1; 

hydrocarbon: 300 !Jgll), tieu chu~n cua Trung Qu6c (P04 - P: 15 !Jg/1 ; N03 - N: 100 !Jg/l ) 

va tieu chu~n cua Dong NamA (NH3,4- N:70 !Jgll; N02 - N: 55 !Jg/1 ), th~y r~ng: 

Gia tri cac y~u t6 TSS, DO, BOD luon luon n~m trong GHCP; 

Ham luqng cua cac mu6i nitrate, nitrite va d~c bi~t la ammonia cao hon GHCP h~u 
nhu trong khu V\l'C v!nh R~ch Gia (tr~m 1 va 2) va g~n khu V\l'C Ham Tan (tr~m 1 0). 

Ham luqng cua phosphate cao hon GHCP chi vao dqt khao sat 5/2006 t~i m9t s6 

tr?m phia Nam dao Phu Qu6c; 

Ham luqng hydrocarbon cao hon GHCP t~i t~t ca cac tr~m khao sat, tuy nhien muc 

d<) nhi~m b~n hydrocarbon khong cao. 

Nhu v~y, c6 th~ n6i tru vinh R~ch Gia, nhin chung ch~t luqng nu6c bi~n khu \f\l'C Kien 
Giang - Phu Qu6c con kha t6t. Hi~n tuqng nhi~m b<in trong v!nh R~ch Gia trong d6 ham 
luqng cao cua ammoma la m9t thong tin dang quan tam. K~t qua quan tr~c va phan tich moi 
tru<'mg vting biSn phia Nam cua Vi~n Hai duang hQc, Nha Trang t~i tr~ R~ch Gia (tQa d9 

10°00'26"N, 104°6'2°"E) trong thm ky 2001-2005 cho th~y khu V\fC nay thuang b! nhi~m 
bk v~t la ll'mg, hfiu CO', nitrate, phosphate, Zn, hydrocarbon va coliform. Nhu da trinh bay a 
tren, vinh R~ch Gia nh~n nhi~u ch~t thai tu cac ho~t d9ng kinh t~ va xa h9i trong h,lC dia. 

Trong cac chuy~n khao sat nay khong c6 mftu kim lo~i n~ng nao duqc thu va phan 
tich. Tuy nhien cac k~t qua nghien cuu tru6c day (Le Thi Vinh et a!. , 2000) cho th~y khu 
VlJC bi~n ven ba gifra d~t li~n va dao Phu Qu6c da bi nhiSm b~n h~u h~t cac kim lo~i , trong 

d6 muc d9 nhiSm b~n cua Fe, Mn va Zn tuong d6i cao (bang 4). 
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Bang 4: Ham luqng kim lo~i n{mg trong vinh Thai Lan (Le Thi Vinh et al., 2000) 

Ghi tri Fe (~g/1) Mn (~g/1) Zn (~gil) Cu (~g/1) As (~g/1) 

C~rc ti6u 133 1,2 4,8 1,2 1,0 

C~rc a~i 850 410,5 167,8 14,7 13,3 

Trung binh 319 19,14 23,5 3,69 3,61 

GHCP (TCVN, 1995) 100 100 10 10 10 
L___ 

2. Moi tnrimg tr~m tich 

Mau tdm tich chi dugc thu & khu vvc ven bo Nam Phtl Qu6c vao thang 5/2006. K~t 
qua th6ng k~ (bang 5) cho th~y ham luqng Ctla c hfru CO', N hu·u CO' va p t6ng s6 trong 

tr~m tich d~u c6 phc;tm vi dao d()ng r9ng va khong cao. Nhin chung cac trc;tm xa bo c6 ham 

luqng cac ch~t hli'll CO' cao hon a cac trc;tm g~n bo. Nguyen nhan c6 th~ la do S\]' khac bi~t 
vS GQ h~t; Cac ti s6 C/N 6' khu V\]'C xa bo dlng r~t cao va diSu nay gqi y la cac v~t li~u hfru 

co h,1c nguyen tlmcmg c6 kich thu6'c nh6 . 

3. B§y trfim tich 

Gi6ng nhu mau tr~m tich, bay tr~m tich GUQ'C d~t tc;ti m9t s6 dao phia Nam dao Phu 

Qu6c. Cac k~t qua th6ng ke cling duqc trinh bay trong bang 5. Ttr d6 c6 th~ thfty t6c d9 

l~ng dQng tr~m tich t~i cac dao ven ba Nam Phtl Qu6c khong cao ( dao d9ng tu 0, 77 

mg!cm
2
/ngay t<;~i hon G~m Gi dSn 6,17 mg/cm2/ngay t<;~i Hon Dam), cac v~t li~u m6'i l ~ng 

dQng trong b~y tr~m tich c6 ham luQ'l1g cac chftt dinh duo·ng cao hon so v6'i m~u tr~m 
tich, ti s6 C/N l6'n hon nhi~u va ti s6 N/P nh6 hon. Di~u nay ggi y la trong qua trinh bi~u 
sinh s6m xay ra sau khi l~ng GQng chi c6 c vaN tham gia vao elm trinh v?t ch~t trong ltlC 

P v~n t6n tc;ti trong tr~m tich day. 

Bang 5: I-l<'lm Iuvng cac ySu t6 khao sat trong tr~m tich va v~t li~u trong b~y tr~m tich 

Trftm tich Bi'iy trAm tich 

C. he P.ts N.hc Ti sa TDLDTT C. he P.ts N.hc Ti sa 

(%) (~tg/g) (~tg/g) C!N N/P ( mg/cm2 /ngay) (%) (pg/g) (~tg/g) C/N NIP 
--

TB 0,32 268 293 12,07 2,93 3,99 2. 19 859 613 39,57 1,9 1 

CT 0, 13 100 196 5,71 1,66 0,77 0,78 386 426 21,38 0,81 

CD 0,50 475 356 17,40 5,85 6, 17 3,55 1778 725 57, II 2,53 

n 6 6 6 6 6 5 5 5 5 5 5 

TB. tmng binh: CT: cue lieu: CD. ctrc t1ai: n: sd mdu. TDLDTT Ide d(Jiimg drng fr{!uttich 
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IV.NH~N XET 

Ttr cac k~t qua trinh bay tren day c6 th~ rut ra m<)t s6 nh<\'tn xet nhu sau: 

1. Nhin chung, ch~t lugng moi trucmg mr6c vtmg bi ~n Kien Giang - Pht:1 Qu6c con 

kha t6t. Ham lugng cac mu6i dinh duang cao, clang luu y Ia ham lw;mg cao ctta ammonia 
chtl y~u g~p tc;t i khu V\l'C vjnh Rc;tch Gia b6i vi kim vvc nay nh <\'tn n1t nhi~u ch~t thai ttr cac 
hoc;tt d<)ng trong d~t li ~n . 

2. Trong khu v~rc ven b0 phia Nam dao Pht:1 Qu6c, ham lugng chAt hliu co trong tn~m 
tich 6 muc trung binh.V<\'tt li~u m6i l~ng ciQng trong biy tr~m tich c6 ham lugng cac ch~t dinh 
du5ng cao hon trong tr~m tich day. T6c d<) l~ng dQng tr~m tich tc;ti cac dao ven ba Nam dao 

Phti Qu6c kh6ng cao, rieng a Hon Dam Ia no·i c6 t6c do l~ng dQng tr~m tich 16·n nh:it. 

3. Anh huang ctta d~t li ~n len V\rc mr6c ven ba Dong va Nam ctJa dao Pht:1 Qu6c 

khong dang k~ . Di ~n bi~n ch~t lugng moi truang khu V\t'C nay plw thu(lc chtl y~u vao cac 

cli~u ki¢n t~r nhien, kinh t~-xa h()i CL!a ciao va hi¢u qua Clla cong tac quan ly moi tnrong Cl!a 

chinh quyb dja phuang. 

L(ri cam o·n: Tac gia xin chan thimh cam an ban quan I)' dt,r an UNEP/GEF/SCS. 
chu nhi~m d~ tai Th.s Nguy~n Van Long. Vi~n Hai duang hQc. Nha Trang da cho phep su 
dvng s6 li~u d~ vi~t bai. 
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ENVIRONMENTAL QUALITY IN THE SEA WATERS 

OF KIEN GIANG - PHU QUOC 

LE THI VINH 

Summary: Marine water quality in the seawaters of Kien Giang - Phu Quae were 

relatively good. According to fishery standards, total suspended values (/.1-42.9 mg/1), DO 
(5.0-6.1 mg/1), BOD (0.9-1 .9 mg/1) were usually within acceptable levels (TSS: 50 mg/1; DO: 

>5 mg/1; BOD: /0 mg/l). Nutrient concentrations NHv-N(0-/99.3 J.!gl l ), NOrN (0.1-100.9 

f.!g/1), NOrN (8.5-287 J.!gl l) , POrP (2.9-27. 7 J.!gll) and hydrocarbon (308-633 J.!gl l) were 

sometime higher than the maximum standard (NH3.rN:70 J.!gl l ; NOrN: 55 pg/1 ; POrP:/5 . 

pg/1; NO;-N: 100 pg/1 and hydrocarbon: 300 pg/1), mainly in Rach Gia bay. 

Organic matters in sediment in the south of Phu Quae island were moderate (organic 

C: 0.13-0.5%; organic N: /96-356 pglg; total P: /00-268 pglg). Organic matter deposited in 
the sediment traps were relatively high (organic C: 0. 78 - 3.55 %; organic N: 426- 725; total 

P: 386- 1778). Sedimentation rate was not high and ranged from 0. 77 mg/cnl!day at Gam Gi 
island to 6.17 mg/cm2/day at Dam island. 

The impact of mainland on waters in the west and south of Phu Quae island were 

unnoticeable. Therefore, environmental quality in this area mainly depended on natural 

conditions and socio-economic conditions in this island. 

Ngity nh{m biti: 20 - 9 - 2007 Dja chi: Vi~n Hai duong hQc 

Nguiri nh(in xet: PGS.TSKH. Nguy~n Tac An 
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