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TOM TAT: Két qua phan tich c&c mau tram tich bé mat day thu thdp vao thang 10/2013 tai cdc
ran san hé va hé sinh thai day mém xung quanh quan dao Thé Chu cho thcfy: Ti le Ccfp hat bun-sét,
pH, Eh, ham heong cac chat hitu co, kim loai nang, ddu mé va Sts trong tram tich dao dong trong
pham vi twong doi rong (ti 1é cdp hat bun-sét: 1,68 - 39,28%; pH: 7,15 - 8,18; Eh: (-121,0) -
(-58) mV; Chc: 0,07 - 0,7%; Nhc: 149,4 - 242,2 ug/g; Pts: 95,8 - 795,7 ug/g; Zn: 3,2 - 17,4 ug/g;
Cu: 2,8 - 10,0 pg/g; Pb: 2,9 - 17,1 pg/g; dau ma: 89 - 153 ug/g va Sts: 437,6 - 3.078, 3 Kg/g); Ham
liwong cdc chat hLm co va kim logi ndng (Zn, Cu) trong tram tich hé sinh thai dday mém tiwong doi
cao hon so véi tram tich cdc ran san hé trong khi gia tri pH co xu thé nguoc lai. Ham luong Sts,
Pb, dau mé va ti 1é cap hat bun-sét trong tram tich tai hai hé sinh thai ndy khong co sw khdc biét.
Nhin chung, chdt liwong méi truwong tram tich tai cdc ran san hé va cac hé sinh thai dday mém xung
quanh quan ddo Thé Chu cOn rdt tot, ham heong cdc chat hitu co va kim loai ndng trong tram tich

déu pht hop cho doi song thity sinh.

Tir khéa: Chét hitu co, kim loai nang, ran san ho, day mém, ddao Thé Chu.

MO PAU

Viing bién Kién Giang c6 dén 160 hon dao
I6n nho, cac dao nay c0 vai tro vi tri quan trong
va tiém ning 16n dbi v6i an ninh quéc phong,
phét trién kinh t& va dic biét 12 phat trién du
lich sinh thai. Hién nay, tai mot s6 dao d4 hinh
thanh cac khu phét trién vé kinh té x& hoi va
quoc phong nhu: quin déao Ba Lua (Binh Trj),
quan dao Nam Du, dao Phti Qubc, An Théi,
Hon Ngang, Thé Chu.

Quan dao Thd Chu 1a quin dao tién tiéu
phia tdy nam cua nuée Viét Nam, nim cach
miii Ca Mau khoang 160 km vé phia tay béc va
cach diu mut phia nam dao Phu Qudc khoang
100 km vé phia tdy nam, gdm 8 déo c6 dién
tich rat khac nhau. Pao 16n nhat tén chinh Ia
Thé Chu c6 dién tich gan 10 km? Nhirng déo
khac nho hon rat nhiéu, c6 bé mat 16 trén mat

nude bién tir vai mét vudng (Hon Khﬁ)‘dén mot
kilomet vudng (Hon Tir). Quan dao Tho Chu c6
mét vi tri hét sitc quan trong vé mit xac dinh
ranh gi¢i 1anh hai cua Td qudc; trong cac dao
cia quan dao Thé Chu, chi ¢6 dao Thé Chu
mGi c6 ngudi 0. Bén canh do, dao Thé Chu la
noi tdn tai nhiéu ran san ho va hé sinh thai
(HST) day mém, tao diéu kién 1y tudng cho cac
loai hai san sinh trudng va phat trién, lam giau
ngudn loi hai san cho ving bién ven bd. Tuy
nhién, cac nghién ciru vé mdi truong trong khu
vire quin dao Thé Chu chua duge thuc hién.

Trong bai bao dudi day, chit luzorng moi
truong tram tich tai cac ran san ho va HST day
mém duoc dé cap. Day 1a mot trong cac ket qua
nghién ciru cua dé tai | “Luong gi4 kinh té cac hé
sinh thai bién ddo tién tiéu phuc vu phat trién
bén virng mot sb dao. tién tiéu & ving bién ven
bo Viét Nam” - M4 s6 KC 09-08/11-15.
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PHUONG PHAP NGHIEN CUU
Thu miu

Mot dot khdo st dd duoc tién hanh vao
thang 10/2013 dé thu mau tram tich bé mat (0 -
5 cm) trong khu vuc cac ran san ho (11 tram) va
HST day mém (13 tram) ven quén dao Thd Chu.
Vi tri cac tram duge lya chon dya theo phin bd
ran san hd quanh dao Thd Chu (VO Si Tuén va
nnk., 2005 [1], Thai Minh Quang va nnk., 2014
[2]) va dugc trinh bay trong hinh 1a, 1b.
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Hinh 1a. Vi tri tram thu mAu tai ran san ho
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Hinh 1b. Vi tri tram thu mau tai hé sinh thai
day mém
Bdo quan miu

Mau trAm tich dwoc gitt lanh trong bao
polyethylen & nhiét d6 4°C cho dén khi phan
tich (trong thoi gian 10 ngay).

Chi tiéu phan tich
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Cép hat tram tich, C hitu co (Che), N hiru co
(Nhc) va P téng sb (Pts), luu huynh tong s6
(Sts), cac kim loai ning (Zn, Cu, Pb) va diu mé.

Phwong phap phén tich

Mau trAm tich dwoc bdo quan va phan tich
theo Qui pham tam thoi Diéu tra Dia chit Dia
mao bién, 1983 [3], FAO, 1975 [4];
Hungspreugs va nnk., (1991) [5] va Bryan,
1985 [6]. Cu thé:

pH va Eh: Puoc do trén may do nhanh tai
hién truong.

Do hat tram tich: Phu:orng phap ray (dung
hé théng ray tiéu chudn) & cac cap hat 16n hon

0,063 mm va phuong phap pipet ¢ cac cap hat
nhé hon 0,063 mm (cap hat bun, sét).

C hitu co: Oxi héa miu bing hon hop
sunfocromic, luorng K,Cr,0; du duoc chun do
nguoc bang mudi Mohr;

N hiru co: Phuong phap Kjeldahl,

P tong sb: Ph4 mau bang hén hop axit
manh, phosphat tao ra dwoc phan tich béng
phuong phap xanh molybden;

Kim loai ning: Kim loai ning dwoc chiét
trong axit nitric 10% va dun & nhiét d6 100°C
trong thoi gian 24 h. Cac kim loai ning (Zn,
Cu, Pb) trong dung dich chlet duoc phan tich
bang phuong phap quang phd hip thu nguyén
tur - AAS, k¥ thuat ngon Iira.

S téng sb: Dung axit HNO; pha mau tram
tich dé dua cac dang luu huynh vé dang mudi
sunfat hoa tan. Sunfat duoc két tua voi luzorng
BaCl, du. Can va tinh toan lugng S téng sb qua
lwong BaSO, két tua.

Dau md: DUNng n-hexan dé chiét dau mé
trong mau sau do cho boc hoi dung dich chiét
& 60 - 70°C. Ham luong diu m& duogc xac dinh
bang phuong phap khéi luong.

Xir Iy s6 liéu

Phan mem Excel dugc st dung dé tinh toan
va xay dung db thi.

Chat luzorng moi truong tram tich dugc danh
gid theo cAc tiéu chuan/qui chuan hién hanh. Bén
canh do, so do phan bo tram tich xung quanh
quan dao Thé Chu va mét s6 két qua phan tich
mau nudc cua dé tai ciing duoc tham khao.



KET QUA NGHIEN CUU VA THAO LUAN
Thanh phin co hoc va hda hoc ciia tram tich
CAac ran san hé

Két qua théng ké thanh phan co hoc va hoa
hoc trong trAm tich tai cdc ran san hd duogc
trinh bay trong bang 1. Bién dong ham lwong
cua cac thdng sé khao sat theo cac tram dwoc
trinh bay trong hinh 2. Cac dan liéu trong
bang 1 va hinh 2 cho thdy dic diém méi truong
tram tich tai cAc ran san hd nhu sau:

Thanh phin co hoc: Trim tich bé mit
trong cac ran san hd duogc cAu tao cha yéu béi
cap hat cét, trong d6 cép hat cat thd chiém uu
thé nén cAp hat bun-sét chiém ti 1& thdp, ham
lwong trung binh 19,51%. Tram tich c6 ti 16 cap
hat bun-sét cao nhit duoc gip tai phia bic dao
Thé Chu (tram 16).

pH (7,15 - 8,05) va Eh (-112 mV dén
-60 mV) dao dong trong pham vi réng va goi y
la trdm tich noi ddy c6 mdi truong trung tinh -
kiém yéu, oxi hoa yéu.

Chadt lwong tram tich bé mdt déy & vang bién ...

CAc chét hiru co: Nhin Chung ham luzorng
c4c chit hiru co (Che, Nhe va Pts) dao dong rat
I6n, cac gia tri thap gap tai khu vuc dao Hon
Tu (tram 1, 8 va 11) va cac gia tri cao nhét tai
khu vuc bic dao Thd Chu (tram 16) va dong
Hon Kho (tram 19).

Luu huynh téng sb: Ham lugng Sts thap
nhat tai tram 14 (dong bic dao Tho Chu) va
tram 19, 20 (khu vie Hon Khd). Tai cac tram
con lai, Sts ¢c6 ham lugng cao hon nhiéu va
khéng c0 su khac biét 16n.

Cac kim loai ning: Ham lugng cac kim
loai nang bién dbi trong pham vi khéa rong. Zn
va Pb ¢6 ham luong thap nhét tai tram 7 (nam
Hon Tur) trong khi Cu ¢6 ham lugng thip nhit
tai tram 1 (nam dao Thé Chu). Tuong tu cac
chit hiru co, ca 3 kim loai nang déu c6 ham
lwong cao nhat tai tram 16 (bac dao Thé Chu).
Nhin chung, ngoai trr Zn va Cu c6 ham lu’orng
cao hon hin tai tram 16, cac tram con lai co ham
lugng cua 2 kim loai ndy khdng khac nhau nhiéu.

Diau md: Ham luong dau md bién dong
trong pham vi hep, thap nhat tai tram 24 (bic
Hon Nhan) va cao nht tai tram 8 (ddng Hon Tt).

Béng 1. Gid tri thong ké cua thanh phin héa hoc trong tram tich ven bd quan dao Thd Chu

a. Thanh phan co hoc, pH va Eh

. o Thanh phan co hoc (%) pH Eh
Tram tich Giatri
>2 mm 2-0,063 mm < 0,063 mm (mV)

Trung binh 17,05 75,85 19,51 7,51 -80,09

Céc ran Cuc tiéu 0,00 45,19 9,06 7,15 -112,00

san hd Cuyc dai 54,79 97,82 39,28 8,05 -60,00
Sé méu 11 11 4 11 11

Trung binh 14,23 75,25 15,19 7,36 -71,69

HST day Cuc tiéu 0,48 56,47 1,68 7,15 -101,00

mém Cuc dai 43,53 98,06 29,03 7,92 -58,00
Sé méu 13 13 9 13 13

Ghi chu: Graven (> 2 mm), Cat (0,063 - 2 mm); Bun (< 0,063 mm)

b. Chét dinh dudng, kim loai nang, Sts va dau mé&

TrAm tich Gia tri Chc Nhc Pts Sts Zn Cu Pb Dau m&

: (%) (1g/g) (1g/g) (1g/g) (1g/g) (1g/g) (1g/g) (1g/9)

Trung binh 0,21 459,2 286,2 1886,5 6,1 4,5 11,8 121,5

Céacran Cuec tiéu 0,07 149,4 95,8 437,6 3,2 2,8 4.4 93,0

san ho Cuc dai 0,70 1242,4 766,9 2623,4 17,4 10,0 17,1 153,0
S6 mau 11 11 11 11 11 11 11 11

Trung binh 0,27 620,4 386,6 1758,5 7,6 5,0 10,0 118,8

HST Cuec tiéu 0,16 310,4 2141 992,0 3,4 3,0 29 89,0

day mém Cuc dai 0,40 1344,7 795,7 3078,3 13,6 6,8 16,6 140,0
Sé mau 13 13 13 13 13 13 13 13

Gia tri gi¢i han - - - - 271 108 112 100
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Hinh 2. Gi4 trj cua cac thong sb khao sat tai cac khu vuc ran san ho

Ghichua: 1,4, 7...

Hé sinh thdi ddy mém

Két qua thong ké thanh phan co hoc va héa
hoc trong tram tich HST day mem cling dugc
trinh bay trong bang 1 néu trén. Bién dong ham
lwong cua cac thong sé khao sat theo cac tram
duoc trinh bay trong hinh 3. Céc dan liéu trong
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tén tram

béng 1 va hinh 3 cho théy tuong tu trim tich tai
cac ran san hd, dac dlem mdi trudng tram tich
tai hé sinh thai ddy mém nhu sau:

Thanh phan co hoc: Tram tich duoc chu
tao chu yeu boi cap hat cat, trong do cap hat cat
thd chiém wu thé, nén cip hat bun sét thp voi



ti 1¢ trung binh 15,19%. Tram tich co ti 16 cap
hat bun-sét cao nhit dugc gip tai phia nam
(tram 3) va phia tay (tram 18) dao Tho Chu.

pH (7,15 - 7,92) va Eh (-101 mV dén
-58 mV) dao dong trong pham vi réng va goi y
la tram tich noi day c6 moi trudng trung tinh -
kiém yéu, oxi hoa yéu.

Chadt lwong tram tich bé mdt déy & vang bién ...

Cac Chat httu co: Ham luzorng Chc phan bo
kha ddng déu giita cac tram, 6 gié tri thap nhét
tai tram 6 (dong dao Thd Chu) va cao nhét tai
tram 18 (tay dao Thé Chu). Him luzorng Nhc va
Pts bién dong trong pham vi kha rong va ¢ xu
the phan b kha gidng nhau, dat gia tri thip
nhat tai tram 6 va cao nhat tai tram 3 (nam déo
Thé Chu).

Ham luong Che (%) Ham lugng Nhe (ng/g)
0.8 1500
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0.2
0.0 0
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Hinh 3. Gi4 trj cua cac thong sb khao sat tai cac khu vuc day mém (Ghi chu: 2, 3,5 ... tén tram)
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Luu huynh tong s6: Ham lugng Sts bién
dong trong pham vi rong, thdp nhat tai cac tram
21 dén tram 23 (tdy HOn Xanh) va cao nhat tai
tram 25 (ham Hon Nhan).

Cac kim loai ngng: Ham lugng cac kim
loai nang tai cac tram khong khac nhau nhiéu.
Zn va Cu c6 ham lugng thap nhét tai tram 5
(nam Hon Tr) va cao nhat tai tram 3 (nam dao
Tho Chu) dbi voi Zn va tram 10 (tay Hon Cau)
dbi voi Cu, Pb c6 ham luong thap nhit tai tram
22 va cao nhit tai tram 21.

Diu m&: Ham luong diu m& bién dong
trong pham vi hep, thAp nhit tai tram 22
(nam Hon Kho) va cao nhét tai tram 10 (ty
Hon Cau).

Nhin chung, tram tich tai cac ran san ho va
hé sinh thai ddy mém xung quanh quan dao
Thé Chu c6 ham 1u:0rng cac chat hitu co khong
cao, ham lugng cc kim loai ning va diu m&
cling khong 16n. Diéu nay Mot phén 1a do ti 1¢
cap hat bun sét trong cac mau trim tich thuon
thap. So dd phan bo tram tich quan dao Tho
Chu (hinh 4) cta de tai cling cho thdy kiéu trim
tich chiém wu thé ¢ day 14 tram tich cat chira
graven va cat chira bun-sét (va graven), con cac
Kiéu trim tich khac nhu: cat, bun-sét chlem mot
dién tich nho. Xem xét chi tiét hon thay 1a ham
lwong cac chat hitu co (C, N, P) va kim loai
nang (Zn, Cu) trong trAm tich HST day mém
cao hon mét chut (twr 1,1 dén 1,3 1an) so véi
tram tich cac ran san ho.

Duong b cic dio Gt chifa bin sét

cit Bun

Ran ngdm
4t chita bin sét (vh graven) San ho

Ranh gi6i trdm tich

Thé Chu

.

Co quan thanh lap ban dé : Vién Hai Duong Hoc

Hinh 4. So d6 phan bé trim tich quin dao Thd Chu

Quan h¢ giira cac yéu t6 héa hoc véi do hat
tram tich

Két qua tinh toan twong quan g1u:a ham
lwong cac chit hitu co, luu huynh tdng sd, kim
loai ning va diu m& véi ty 18 bun-sét cua trim
tich tai khu vuc cac ran san ho (bang 2) cho
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thdy cac chit hitu co, cac kim loai ning Zn va
Cu c6 tuong quan chat trong khi luu huynh
tong sb, Pb va dau m& khong c6 xu thé nay Tai
cac khu vuc day mém ham luong cua tAt ca cac
thong s dugc phan tich déu khéng co tuong
quan Vvéi ti 1¢ bun-set (bang 2). Hién tuong nady
chwa c6 du co sé dé giai thich.



Chadt lwong tram tich bé mdt déy & vang bién ...

Béng 2. Hé s6 twong quan (R?) giita ty 18 bun-sét vi chit hitu co va kim loai ning

Khu vwe Chc Nts Pts Sts Zn Cu Pb Dau m&
Ran san hé 0,7408 0,7446 0,7498 0,0273 0,9312 0,8982 0,2720 0,0003
HST day mém 0,2466 0,4869 0,5217 0,0099 0,4831 0,489 0,0016 0,1057

Ti s6 mol ciia cac chit dinh duéng

Ti s6 mol cua cac chat dinh dudng dwoc
thong ké trong bang 3. Céc gia tri trong bang
nay cho thay ti s6 mol C/N trong tram tich cdc
ran san ho va HST déu diy mém kha tha (2,69
- 10,10) va khong khac nhau nhleu D1eu nay
goi y la cac chit hiru co cung cap cho lop tram
tich bé mat xung quanh quan dao Thé Chu c

nguodn goc chu yeu tir bién [7- 9] Ti s6 mol N/P
trong tram tich cac ran san ho va HST day mem
cling khong cao (tr 3,14 - 4,16). So véi tram
tich vinh Nha Trang (co song db vao, nhiéu ran
san hd va chiu nhidu tac dong cua cic hoat
dong kinh té - xa hoi, nhat 1a du lich), noi co
tram tich luc nguyen théng tri [10, 11], thay la
ti s6 mol C/N va N/P trong tram tich bé mit
xung quanh dao Thd Chu déu thip hon.

Béng 3. Ti s6 mol cua chat dinh dudng trong tram tich

Giati Ran san ho Hé sinh thai day mém
atr Ti sb mol C/IN Ti sb mol N/P Ti sé mol C/IN Ti sb mol N/P
Trung binh 5,39 3,57 5,60 3,52
Cuec tidu 3,21 3,37 2,69 3,14
Cuc dai 6,87 4,16 10,10 3,79
Sé méu 11 11 13 13

Panh gia chét lwgng méi trredong tram tich

V& muc d6 nhiém cac kim loai nang va dau
ma, theo QCVN 43: 2012/BTNMT, ap dung
cho tram tich nudc man, nude lg voi muc dich
bao vé doi song thuy sinh nhu d8 duoc trinh
bay trén day thay la ham lugng cic kim loai
nang trong tram tich h¢ sinh thai ran san ho va
vung day mém ven bd quan dao Théd Chu luén
thdp hon cac gia tri gioi han (GTGH) rat nhiéu,
ham lugng dau m& cao hon mét it (khoang 1,
2 Ian so véi GTGH. Cac két qua phan tich cac
mau nudc thu ddng thoi voi cdc mau tram tich
tai khu vuc Xung quanh quan dao Thé Chu
trong thoi gian nay cho thay pH dao déng tir
7,86 - 8,01 va DO tir 5,16 - 6,40 mg/l. Theo
Lars Stenvang Hanse va Thomas Henry
Blackburn, 1991 [12], cac kim loai ning duoc
ling dong va kha bén viing trong tram tich, kha
nang bi khoang héa va anh hudéng téi chét
lwong méi trudng nude 1a khong dang ké.

Ve ham lwong cac chit hiru co, do quy
chuan Viét Nam khong qu1 dinh cac gia tri glorl
han dbi voi trdm tich nén cac tai ligu nuéc
ngoai lién quan dén véan dé nay da duoc tham
khao dé danh gia. Theo Hyland va nnk., 2000
[13] c4c trAm tich c6 ham luong Che thap hon

0,05% va cao hon 3% s& lam gidm su phong
phi Cung nhu sinh khéi cua sinh vat day mém.
Nhu vdy tram tich & ven b quin dao Thé Chu
v6éi ham luong Chc dao dong trong khodng
0,07 - 0,70% khong gay ra nhﬁ:ng tic dong xau
nay. Chlng ciing thap hon gia tri 2% qui dinh
trong chudn muc cua Trung Quédc [14] vé ham
luzorng C hitu co trong tram tich v6i muc dich
bao vé doi séng thuy sinh.

Nhu vay, co the thiy la chat lu:orng tram
tich xung quanh quan dao Thé Chu con rat tot
va khong anh huong tiéu cuc t6i doi sbng thuy
sinh. Nhu da trinh bay o trén, tram tich noi day
duoc phu béi chu yéu cac loai trdm tich c6 do
hat thd va vi vay theo Luoma, 1990 [15], ham
lugng cac Chat hitu co va cac kim loai ning
thap cling la dleu tat yeu Bén canh d6, nhu da
biét, trong quan dao Tho Chu, chi c6 dao Thé
Chu méi c6 nguoi sinh 50ng nén anh huong cac
hoat dong kinh té - x& hoi cua con nguoi toi
chat lwong tram tich 1a khong dang ké.

NHAN XET

Tram tich tang mat Xxung quanh quan dao
Thé Chu c6 moi tmorng trung tinh - kiém yéu,
oxi héa yéu, duoc ciu tao chi yéu bai cac loai
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tram tich c6 do hat thd véi ti 16 cip hat bun-sét
(< 0,063 mm) khé thip va ham lu’orng céc chit
hitu co, kim loai ning (Zn, Cu, Pb) va diu m&
cting khéng cao.

Ham lugng cac chét hittu co va kim lgai
nang (Zn, Cu) trong tram tich HST day mém
twrong dbi cao hon so véi trdm tich cac ran san
hd, trong khi ham luong Sts, Pb, ddu m& va ti
I¢ bun-set tai hai khu vuc nay khong cé su khac
biét. Trim tich tai c4c ran san hé c6 ham lugng
céc chit hiru co va kim loai ndng cao hon tai
khu vuc ph1a bic dao Thé Chu. Tram tich tai
HST day mém cd ham luzorng cac chit hitu co
va kim loai nang cao hon & phia d6ng nam
dao nay.

Chat lugng moi tru’orng tram tich xung quanh
quan dao Tho Chu con rat t6t, voi ham luong
Chc phu hop v6i doi sdng dong vat day, ham
luong Nhc va Pts khong cao, ham lugng céc kim
loai nang (Zn Cu, Pb) khdng gay anh hudng xau
cho doi song thuy sinh. Ham lugng diu m&
trong tram tich cao hon GTGH mét chat chua
phai 1a vin dé nghiém trong.

Loi cam on: TAc gia xin chan thanh cam on
Chua nhiém dé tai “Lugng gia kinh té cac hé
sinh thai bién dao tien tieu phuc vu phat trién
bén vitng mot sé dao tlen tiéu & ving bién ven
bo Viét Nam”- Ma sb KC 09-08/11-15 d4 cho
phép sir dung sb liéu.
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SURFACE SEDIMENT QUALITY IN SEABED AROUND
THO CHU ISLANDS, KIEN GIANG PROVINCE

Le Thi Vinh, Pham Huu Tam
Institute of Oceanography-VAST

ABSTRACT: Analysis results of surface sediment samples collected in October, 2013 in the
coral reefs and soft bottom habitats around Tho Chu islands showed that silt - clay - ration, pH, Eh,
organic matter contents, heavy metals, oil-grease and total sulphur in sediments ranged widely (silt
- clay - ration: 1.68 - 39.28%; pH: 7.15 - 8.18; Eh: (-121.0) - (-58) mV; org C: 0.07 - 0.7%; org N:
149.4 - 242.2 ug/g; total P: 95.8 - 795.7 ug/g; Zn: 3.2 - 17.4 ug/g; Cu: 2.8 - 10.0 ug/g; Pb: 2.9 -
17.1 ug/g; oil-grease: 89 - 153 ug/g and total S: 437.6 - 3078.3 ug/g). The contents of organic
matters and heavy metals (Zn, Cu) in soft bottom habitats were relatively higher than those in the
coral reefs while pH values were lower. There were no differences in contents of total S, Pb, oil-
grease and silt - clay - ration of sediments in two ecosystems. Overall, the sediment quality in the
coral reefs and soft bottom habitats around Tho Chu islands was very good, the contents of organic
matters and heavy metals in the sediments were suitable for aquatic life conservation.

Keywords: Organic matters, heavy metals, coral reefs, soft bottom, Tho Chu islands.
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