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Tom tét: K&t qua nghién ctru nhiém ban va tich Idly cac chét hitu co nguy hai
trong vung bién ven bo vinh Nha Trang tir 2010 — 2012 cho thdy: tich
Ity kha cao dv luvgng cac chat hiru co nguy hai trong tram tich bién ciling
nhuw & mot s6 loai sinh vat bién nhu hau da Saccostrea cucullata va hai
sam Holothuria atra. Sv tich 0y cac thanh phan thudc trir sau ho clo hiru
co déu hién dién trong tram tich bién theo thoi gian, dac biét la cac nhom
thudc DDTs. Ham lugng DDTSs thuwong tich Ily kha cao trong tram tich
gan khu vuc clra séng: clra song Cai la 20,11pg kg™, va 5,28ug kg™ ; va
Ctra Bé 12 3,76pg kg™, trong khi d6, ham lweng chat PAHs duéi gi6i han
phat hién hodc khéng phat hién trong mdi trwong. Két qua phan tich da
chi ra: sy tich Iy sinh hoc xdy ra tai hau hét cac khu vuc khdo sat, thu
mau (tir khu virc gan clra song cho dén khu virc nam xa clra song) trong
vinh Nha Trang, va dac biét su tich Ily rat cao & hau da séng trong vung
nwéc lan can ctra song (ham lvgng DDTSs trong hau da cao gap 5 lan so
loai hai sam tai cung mot vi tri CR1): ham lugng DDTSs trong thit hau da
tai khu vuc clra song Cai la 38,43ug kg™, va Ctra Bé 1a 12,45pg kg™

T khoa: Vung ctra song, Tramtich, DDTs, Tich Iy sinh hoc

THE CONTAMINATION AND BIO-ACCUMULATION OF PERSISTENT
ORGANICs (OCPsAND PAHs) IN COASTAL WATERSOF
NHA TRANG BAY

Hoang Trung Du*"and Bui Van Lai?

YInstitute of Oceanography, VAST, 01 Cau Da, Nha Trang, Vietnam
?Institute of Tropical Biology, VAST, 85 Tran Quoc Toan, Dist 3, HCM city,
Vietnam
“E-mail:h_trungdu@hotmail.com.

Abstract: The studies results and data analysis on contamination and
accumulation of hazardous organic substances in the coastal waters of
Nha Trang bay from 2010 - 2012 showed that the accumulation of
persistence organics in marine sediments, and some marine species such
as: rocky oyster Saccostrea cucullata and seacucumber Holothuria atra.
The accumulated levels of the organochlorine pesticide components
which were occurs at almost sediment samples of Nha Trang bay in
temporal distribution, especially the compounds of DDTs. The
concentration of DDTs were highly accumulated in the sediment that
were nearly at the areas of river mouth : at Cai river mouth (A3 va A6
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sites), the concentration of DDTs was 20.11pg kg™, and 5.28ug kg™;
and at Be river mouth (B1) was 3.76pg kg™. Meanwhile, levels of PAHs
compounds are not found in sediment samples. The results also showed
the bioaccumulation concentration was occurs at almost of the studies
sites (from near river mouth areas to far stations); and especially DDTs
concentrations were very high in rocky oysters which were living in
adjacent estuarine waters. Levels of DDTs in rocky oyster was higher 5
times to compare in the sea cucumber species at the same site: DDTs
concentration in rocky oysters nearby the Cai river mouth was 38.43ug
kg™, and at Be river mouth was 12.45ug kg™.

Key words: Estuaries, Sediment, DDTs, Bio-accumulation

l.GIOI THIEU

Theo két qua clia nhiéu nghién cliu trén thé gidi, cac chat hitu co doc hai khé phan
hiy c6 thé tim thdy ngay ca trong nhi*rng vung chwra bao gi¢ st dung cac chat nay.
Ching c6 mét & rat nhiéu noi ngay ca trong khong khi, bién khoi va ca cac ving
cuc do cac qua trinh phat tan va van chuyén (Wagrowski & Hites, 2000; Breivik
va cs 2004; Scheringer va cs 2004). Mot trong nhitng dac tinh quan trong nhat
cla chung la phan cuwc va nlra bay hoi, do d6 ching cé kha nang lién két véi cac
hat kich thuéc nho (hat bui trong khong khi) va c6é kha nang keo tu véi chat keo
trong dat, dé tlr d6 co thé van chuyén di rat xa. D6i voi cac ving bién ven bo, vat
chét lo ltrng do sdng chuyén tai ra con ludn kém theo nhiéu chét nhiém bén c6 kha
nang I&ng dong, tich Ifly vao trong tram tich, tir d6 trd thanh ngudn 6 nhiém va
anh hudng dén chat luvong méi truong séng (Nhan va cs, 1998, 2001; Guzzella va
cs, 2005; Wafo va cs, 2005). Bién dong ham lugng chét nhiém bén trong tram tich
(phan bd theo khong gian, thoi gian) phu thudc nhiéu vao ngudn 6 nhiém dua vao
trong moi truong.

P4 c6 nhiéu nghién ctru ghi nhan rang: tai cac khu vuc clra sdng va viing
ven bién, cac chat doc hai duoc tich 10y nhiéu trong tram tich nhw cac thudc trir
sau, PCBs, PAHs (Polycyclic Acromatic Hydrocarbon), kim loai ndang, dau
thai..(DeLaune va cs .,1990; Vos va cs .,2002), va si nhiém ban nay thuong anh
hwong lau dai 1én thay sinh vat. Nhiéu bang chirng cho thdy, con ngudi va dong
vat khi tiép xuc véi ching da chiu nhitng anh hwdng tram trong nhu: ung thu, ton
thuong hé than kinh, réi loan hé théng mién dich va ndi tiét, va nhitng biéu hién
bénh ly khac (Harrad, 2001; Petersen va cs, 2007; Todaka va cs, 2009; Lignell va
cs, 2009).

Viét Nam la mot nwdc dang phét trién nam & ving nhiét dai, 1a mot quéc gia
vé nbng nghiép, noi st dung mot s6 lwgng I6n hoa chat bado vé thuc vat
(HCBVTYV) trong dé bao gom ca thudc trir sdu clo hitu co trong mét thoi gian dai.
Vi vay, si ton lvu cac HCBVTV trong dét la khong thé tranh khoi. Qua bao céo
cla Sinh va cs ndm 1999 cho thdy, nhitng mau phan tich dwoc thu thap tir ba khu
virc & mién Béc Viét Nam, bao gdm: Ha Noi, Viét Tri (Pht Tho) va vinh Ha Long
(Quang Ninh) cé dv luvgng thudc trir sau clo hitru co ( Organic Chlorine Pesticides-
OCPs) rét Ion, trong d6, tram tich vinh Ha Long cao hon so véi cac dia diém
khac, diéu nay cho thdy mirc do nhiém ban OCPs trong méi trudng bién 1a kha

244



Hoang Trung Du va Bui Van Lai, 2013, trang 243-253
Ky yéu Hai nghi Quoc té “Bién Dong 20127, Nha Trang, 12-14/9/2012

nghiém trong. Két qua nghién ctu gan day nhat vé ham luong PCBs va PAHs &
vinh Ha Long ndm 2008 cho thdy, nhiém bin PCBs va PAHs trong mdi truong
nwdc, tram tich va sinh vat van dang xay ra (Duong Thanh Nghi va cs, 2010): dao
dong cua YPCBs trong nwéc la 51,09 - 62,31ng/l, trong tram tich 3,31 -
6,92ug/kg kho; déi véi YPAHSs la 5,69 — 8,66ug/l va 99,04 -100,47 ug/kg kho.
Ngoai ra, trong chuong trinh quan trdc méi trwong clia BO Tai nguyén va Mai
trwong va B6 Thay séan (nay la b6 NN&PTNN) cling thuong xuyén do dac va
phan tich cac OCPs trong nudc va tram tich doc ven bo bién Viét Nam nhu: céc
clra sdng va ving nudi trong trong diém (ngudn tlr edi.mofi.gov.vn). Theo Nguyén
Plrc Cy va cs (2005), tong duv luvgng thudc trlr sdu trong tram tich bién tai 6 tram
do dac va quan tric phia Bac tir 2002 — 2004 dao dong tir 6,72 -15,70 ug/kg (trung
binh 11,20ug/kg). Ngoai ra, két qua con cho thdy tong du lwong thudc trlir sdu cé
Xu hwdng tang lién tuc tir 2002 dén 2004. Diéu nay cé thé do ngudn thai thudc trir
sau tir luc dia van con tiép tuc tang do qué trinh bao mon va phat thai tir san xuét
(Nguyén Bic Cu va cs, 2005), va két qua kha twvong dong so voi két qua khao sat
vé nhiém ban OCPs & trong hai dam Dé Gi va Thi Nai (Binh Binh) (Hoang Trung
Du, 2009): hau hét tai cac diém trong dam déu xuat hién mot s6 thanh phan OCPs
dd bi cdm tir kha lau nhv Endosulfa 1, Lindane v6i ham lwgng dao dong tu
0,43ug/kg dén 0,75ug/kg

Cac nghién ctru gan day con phat hién tich lly kha cao DDE va DDT trong
ca sinh vat bién va con nguoi (Kannan va cs, 1995; Minh va cs, 2004; Monirith va
cs 2003; Hansen va cs, 2009). Trong khi, & khu virc cac ctra séng, viing vinh vung
ven bién mién Trung co rat it s6 liéu lién quan dén nhiém ban cac chat nay va mot
s6 vung con chua dugc khdo sat (Monirith va cs 2003; Frignani va cs ., 2007), vi
vay viéc can thiét phai c6 nhitng nghién cttu va cadnh bao moéi truong doi véi
nhitng chét nhiém bén hitu co nguy hai nay.Vi vay, bao cdo nay sé tim hiéu ré hon
s phan b6, mic dd nhiém bén va tich Ity clia cac chat hitu co doc hai va kho
phan hly & trong m6i trwdng vang bién ven b vinh Nha Trang.

1. TAl LIEU VA PHUONG PHAP NGHIEN CUU
1. Khao sat

Khao sat dwoc tién hanh tir ndm 2010 dén 2011, v&i viéc thu mau tram tich bé mat
(trong l6p tram tich khodng 2cm & phia trén bé mat) trong vinh Nha Trang, v6i 3
mat cat chinh tir clra sdng Cai va séng Quan Truong (hay con goi 1a song Clra Bé)
di ra ngoai vinh va gitra vinh theo ban do thu mau (hinh 1). Ngoai ra, chdng toi
cling tién hanh thu mau & xung quanh mot sé dao nam trong vinh va ctta ddm Nha
Phu. Két hop voi ban do do sau, phan bd dac diém tram tich; va két qua nghién
ctru khéc tai vung ven bo vinh Nha Trang (Trinh Phung va cs, 1979; Szczucinski
va cs, 2005), nghién ctru lya chon 3 diém gan hai clra song va gilra vinh dé tién
hanh 18y cot mau tram tich (A3, A6, B1), trong do:

o A3vaB1: vitri phia ngoai clra sébng Cai va sdng Quan Truong
0 A6: Diémsau nhét phiatrong vinh

Cac mau sinh vat duoc thu trong viing nwdc xung quanh cac dao gan clra
sbng, xa clra sdng va khu vuc cé ran san hé phan bo (hinh 1).
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2. Thu mau va phan tich
2.1.Thu mau

Thu mau tram tich b& mat (tir 0-2cm) bang cudc tram tich Van—Veen (kich thudc
20cm x 15cm), mau tram tich sau khi thu s& dugc bao quan lanh va dwa vé phong
thi nghiém phan tich. B&i vai thu cot mau tram tich, chidng t6i st dung thiét bi
ong phdng trong luc (Bc). Do dai cot tram tich thu dwoc cé dod dai tlr 35 — 45¢cm,
cOt mau sau khi thu dwoc sé dugc phan chia cat 16p tir 0 — 5cm, 5 - 10cm, 10-
20cm va 20-40cm dem phéan tich. Ngoai ra, sau thoi gian nwéc |G do ra vinh (mua
mua 2010), ching t6i tién hanh thu 1 16p tram tich moéng trén bé mat (1cm) vao
nam 2011- tai vi tri clra song dé danh gia vé dv lvgng thude trlr sdu trong 16p tram
tich m&i hinh thanh tir ngudn tram tich séng dua ra. D6i v&i mau sinh vat: ching
t6i st dung thiét bi 1an SCUBA dung dé I&n I8y mau sinh vat nhu hau da
Saccostrea cucullata (kich thuéc dao dong tlr 5-7cm), va hai sam den Holothuria
attra (kich thudc dao dong tir 20-25cm).
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Hinh 1. Ban dd vi tri thu mau trong vinh Nha Trang
2.2.Phantich

Mau tram tich dugc phan tich cac thanh phan (%) co hoc tram tich dwoc gl vé
phong Dia chat bién clia Vién Hai dvong hoc (phan tich theo Quy pham tam thoi
diéu tra dia chat dia mao bién do UBKHKT Nha Nuéc ban hanh 1983). Bong
thoi, mau cling dwoc phan tich tdng hitu co trong tram tich st dung theo phuong
phap dot & nhiét do cao véi 10 nung Lindberg/Blue tai 500°C. Phan tich ty 1é
Carbon va Ni to hitu co trong thanh phan tram tich trén may phan tich CHN-S tai
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phong thi nghiém cda Trung tdm nghién ctu Sinh thai bién nhiét doi (ZMT,
CHLB btrc) (Grasshoff, K. 1999)

Phan tich dv lvgng thudc trir sdu ho chlo hitu co va Y PAHSs trong tram tich
(theo phwong phap mé ta trong tai liéu US EPA, SW-846, nam 2007): toan b quy
trinh chuén bi mau va dinh lwong trén hé théng may sac ky khi ghép khdi phd
Shimadzu GC 17A (thuéc vién PasteurNha Trang). Phuvong phap dinh lvgng dwoc
dung la phuwong phap ndi chudn (Chat ndi chuan s dung cho nhém OCP 1a 3C
p,p’-DDE) va tinh ¥ PAHs trong mau) (US EPA, 2007)

3. Xt ly s liéu phan tich
S6 liéu, do thi, duoc thong ké phan tich trén phan mém Microsoft Excel va Ban d6

phén bd dugc sir dung trén phan mém Surfer 9.5. Ngoai ra, phan mém SPSS duoc
str dung dé so sanh su sai khac ¢ y nghta gilra céc vi tri thu mau (t-test)

I11. KET QUA VA THAO LUAN
1. Bac trwng tram tich

K&t qua phan tich vé thanh phan co hoc tram tich tai cac diém khao sat & mat cét
séng Cai cho thay: da s6 mau tram tich déu thudc loai cat, cat — bun, dén bun
(ngoai trir diém A1l la cat thd — vi tri nay nam sau phia trong séng Cai va diém
Al1 1a cat va manh vun san hd — vi tri ndm ngoai xa nhét). Tai cac vi tri A3 va A6
c6 thanh phan hat min (<0,063mm) chiém I6n hon 95% céc thanh phan khac. Cac
phan tich vé thanh phan co hoc tram tich va thanh phan cac bon va ni to trong cac
mau tram tich thu dwoc cho thdy sw khac nhau rét rd rét gitta cac vi tri trong mét
cat clra sobng Cai.

T T -r ..,I_- ,.,[_--: .1 K] _|' T '. | J '_ -_'_.]_._‘Fh -_'-'_ _man . :' £l '? '.:

mri
i

@) h ®)

Hinh 2. B0 thi vé thanh phan Carbon va Nito hitu co trong tram tich: (A) mat cat
song Cai; (B) mat cat séng Clra Bé.

Trong khi do, tai hai mét cét gitta vinh va ctra sdng Quan Truong (Cira Bé)
lai khdng cho thdy rd. Su khac nhau vé dic diém tram tich & trong hai mat cét co
s twong (rng v&i khodng cach anh huwdng clia nwdc song do ra ngoai vinh, ching
t6 rang dic diém tram tich cta khu vuc phia Béc vinh chiu s chi phéi rét 16n cla
dong vat chat séng Cai. Két qua nay kha phu hop véi nhitng nghién ctru trudc day
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clia Nguyén Ba Xuan, 1998, trong d6 ngudn vat chét tram tich va thanh phan hiru
co tir song ra chi yéu tap trung cao ¢ nhitng vung it xao trdn manh va xay ra lang
dong (Hinh 2).

2. Dv luong cac chat hiru co khé phan hay (thudc trir sdu Clo hitu co va
Y PAHS) trong tram tich ven bo

K&t qua nghién ctru cho thdy hau hét céc vi tri thu mau déu c6 mat thudc trir sau
clo hitu co (trong d6 chiém cha yéu la nhém DDTSs), trong khi PAHSs lai khong
phat hién duoc. Trong d6, ham lvgng DDTSs cao xay ra & cac vi tri gan ctra song:
tai c4c vi tri clla mat cat song Cai ludn c6 gia tri cao hon so véi song Cira Bé (hinh
3). Gia tri cao nhat YDDTSs tai mat cét ctra song Cai 1on gdp 5 1an so voi gia tri
cao nhat & song Clra Bé: Ham lvong S DDTs kha cao trong tram tich & diém gan
khu vuc clra séng: phia Bac ctia vinh (A3 va A6) 14 20,11pg kg, va 5,28ug kg™
: va diém clra song phia Nam ctia vinh (B1) 1a 3,76pg kg™; va su khac nhau vé du
lvong thubc trir sdu & trong 2 mét cat 1a kha r6.

20

SDDT (ug.kg-1)

H3 DDTs =35 DDTs

O_J m W W
Bl B2 B3 B4 B5

Ctlrasong Ngoai xa Cirasong Ngoai xa

Al A2 A3 A5 A6 A7 A8 All

Mét cat séng Céi Mét cét séng Cira Bé

Hinh 3. Phan b6 dv lvong YDDTs clia mau tram tich thu dwoc trong vinh Nha
Trang

Phan bd dv lugng YDDTs cho thdy, anh hudng clia song lén chat lwgng
tram tich la dang ké. Theo két qua nghién ctru, vao mua mwa 2010 c6 lwgng mua
Ién gédp nhiéu lan so v&i 2011, vi vay mot lvgng thanh phan hat tram tich sé duoc
dong chdy séng van chuyén vao trong vinh. Két qua twong (rng voi phan tich du
lvgng Y DDTs van ton tai trong I¢p mdng tram tich bé mét (0 - 0,5cm), 1a 16p tram
tich mai duoc hinh thanh sau mia mua ndm 2010 tai nhitng vi tri c6 ldng dong
tram tich cao.

Diéu dang lvu v, tai vi tri A3, A6 c6 ham lugng > DDTSs kha cao so véi cac
vi tri khac. Trong khi cac thanh phan TTS ho Clo hitu co khac déu khong phat
hién dwoc. Qua két qua nghién clru gan day nhat ctia H6 Van Quéc nam 2011 vé
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dv lvgng cac thube trir sau clo hitu co tai mot s6 rudng Ida va rudng trong rau
huyén Dién Khéanh (2 x&a phia Bac song Céi va 4 x& phia Nam song Céi), da tim
thdy su hién dién ctia DDTs va cac chat chuyén héa ctia DDTs ( DDE, DDD)
trong hau hét cac mau nghién cttu, trong dé p,p’-DDE c6 ndng do cao nhat trong
ca dat trong rau va dat trong lda. Khong c6 su khac biét vé noéng do
ZDDTS trong 2 loai dat. Bat trong rau c6 nong do p,p’-DDT cao hon dat trong

lGa. Mot nghién cttu khac ctia Nguyén Bl Cu va cs (2005) cho thay su gia ting
cla cac chdt nay nhitng ndm gan déy ¢ trong tram tich thugc vang bién ven bo
phia Bac;

St dung tiéu chudn hwéng dan danh gia chat lugng tram tich va nudc bién
ven bo tam thoi cila CCME, 2001 (Canadian Council of Ministers of the
Environment), xem xét va danh gia cho thdy: tai mat cét phia séng Cai d6 ra ngoai
vinh Nha Trang c6 2 diém la A3 va A6 c6 duv luong SDDTSs trong tram tich da
vurot gidi han tlr 4 — 5 1an, va c6 diém A5 la gan vuot gi¢i han cho phép. Trong
khi d6, tai mat cat phia song Clra Bé thi hau hét cac diém déu trong gi¢i han cho
phép. So sanh dv lvong thudc bao vé thuc vat ho Clo hitu co trong tram tich tai
vinh Nha Trang véi cac viing vinh khac nhi Ha Long (Quang Ninh), Tam Giang —
Cau Hai (Thtra thién - Hu€), dam Thi Nai (Binh Binh), va cra séng Mé kdng cho
thdy gi4 tri clia nghién ctru nay van cao hon rét nhiéu (Hong va cs., 2008; Nguyén
B¢ Cu va cs, 2005; Hoang Trung Du, 2009; Minh va cs., 2007). Véi gia tri vé dw
lvgng > DDTs trong tram tich tai vinh Nha Trang c6 gia tri twvong dwong so vGi
> DDTs trong tram tich ctia séng Sai Gon (gan khu vec cdng Ba son) (Nguyen
Ngoc Vinh, 2009).

3. banh gia kha nang tich tu va tich Iy sinh hoc dv lwgng chéat hiru co khé
phan hay

Ham lwgng Y DDTs trong cac Iép tram tich khac nhau cé sw khac nhau dang ké.
Tai cac 16p tram tich bé mat trong c6t tram tich (0-5cm) , ham lugng Y DDTs cao
hon rét nhiu so voi cac 16p trAm tich phia dudi. Didu nay mdt 1an nita khang dinh
rang thanh phan cac thudc trir sdu ho clo hitu co nay van con da va dang ton tai
trong mdi truong tram tich. T két qua nay cho thay su tich tu (hay tich Idy) cac
chat hitu co khd phan hly trong maoi truong tram tich lién quan rat ché déi véi qua
trinh van chuyén va lang dong cac ngudn vat chat tram tich hat min trong viing
bién ven bo (Monirith, 2003; Dang Hoai Nhon, 2011). Xu huéng gia tang dw
lvong DDTs vao mdi trwdng thuong xay ra sau moi dot 18 vao mia mua, khi ma
lvong 16n vat chat tram tich tir dat lién dwoc séng chuyén tai ra bién (Nguyén Bic
Cw, 2005).

Mat khéac, du lvgng thube trir sdu con c6 kha nang sé tich Iy vao mot s
sinh vat, khi méi treong séng bi nhiém ban. Qua két qua phan tich vé du lvong
> DDTs trong co cla 2 loai sinh vat: hau da Saccostrea cucullata (sinh vat an loc
trong nuwéc) va hai sam den Holothuria attra (sinh vat an mun ba & trén day ran
san hd) thu dugc trong ving bién vinh Nha Trang, d& tim thdy 100% truong hop
c6 tich Ily dv lwvgng DDTSs, trong do6 chiém chi yéu la thanh phan p,p’-DDT va
p,p’-DDE. Tuy nhién, dao dong vé ham lugng Y DDTs trong hau da khac nhau
kha 16n gitra vi tri clra song - xa ctra séng, trong khi trong mau hai sam thi khong
thay ro rang .
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K&t qua phan tich d& chirng minh rang qua trinh tich 10y sinh hoc xay ra trén
hau hét cac diém khao sat (tlr khu vuc gan clra séng cho dén rat xa khu vuc clra
séng nam trong vinh Nha Trang), va dic biét rat cao & hau da séng trong ving
nuwdc lan can ctra song (ham lvgng > DDTSs trong hau da cao gap 5 lan so trong hai
sam tai cung mot vi tri CR1). Va c6 sy khac nhau gita ham lwgng > DDTs trong
mo thit hau d4 tai khu vuc clra song phia Bac 1a 38.43ug kg™, va clra song phia
Nam 1a 12.45pg kg™. Déc biét, ngay ca vi tri rat xa viing anh huéng cta dong
chay séng (Al11- céach clra song khoang 17km), hai sdm van c6 su tich 1y mot
lvgng Y DDTs trong phan mo thit, va khong cé su khac biét ré doéi véi vi tri anh
hwdng cla séng. Ham Iugng > DDTs tich Iy trong hai sam Holothuria attra c6
gia tri twong dwong so vai sy nhiém ban & mdi trudng séng clia ching, trong khi
do6 hau da lai co su tich Ily cao gap 3-4 lan (bang 1)

Bang 1. Ham lwgng S DDTs tich Ifly & trong tram tich va sinh vat tai mot s6 diém
xung quanh ran san ho trong vinh Nha Trang.

Vi tri thu mau Ham lugng Y DDTs

Tram tich (ug/kg) Hau da (ug/kg) Hai sam (ug/kg)
A8 (Hon Rua) 5,28 17,98 1,56
A11(Hon Dung) 0,47 2,70
B1A (Hon Miéu) 3,76 12,45 3,08
B5 (Hon rom) 0,40 0,53

Nhiém ban cac chét hitu co kho phan hly trong tram tich c6 tac déng mang
tinh 1au dai, b&i cac sinh vat séng trong mdi trwong sé dan thich nghi va c6 kha
nang tich Iy vao trong co thé. Nghiém trong hon su tich Iy nay sé gia tang theo
bac clia chudi thirc an trong hé sinh thai va mang lai anh hudng lau dai (dic biét
nhi*tng chat hiru co doc hai nhu: thu6c bdo vé thuc vat va cac hop chat da vong
thom (Monirith va cs, 2003). Hién nay, dau hiéu hay phan (*ng cla sinh vat séng
trong moi trwong, cé thé sir dung dé xem xét, giai dap nhitng thong tin cé lién
quan dén su hién dién céac chat 6 nhiém va gay anh hudng téi doi séng sinh vat
thay sinh (Purucker va cs., 2007).

Loi cdm on: Tap thé tac gia gui loi cam on t¢i dong nghiép phong Sinh thai va
MGi treong bién, vién Hai dwong hoc dé tham gia dong gop va tao diéu kién trong
viéc hoan thanh nghién ctru. Dac biét, xin chan thanh cdm on phong phan tich hoa
mdi truong - Vién Pasteur Nha Trang dd gilp d& phan tich cac mau trén may sac
ky - khéi phd (GS/MS).
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