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HOA CHAT BAO VE THUC VAT CLO HUU CO TRONG NUOC

VA TRAM TICH TAI TRAM QUAN TRAC MOI TRUONG BIEN NHA TRANG

Tém tit

TRONG 10 NAM GAN DAY (2005-2014)

Tran Thi Minh Hué, Lé Trong Diing

Vién Hai dwong hoc, Vién Han lam Khoa hoc & Cong nghé Viét Nam

Két qua phan tich ham lugng thubc bao vé thyc vat (BVTV) ho clo hitu co
tai tram quan trac mdi trudng bién Nha Trang trong 10 nim gin day (tir 2005
dén 2014) cho thdy ham luong thuéc BVTV ¢6 xu huéng giam dan tir nim
2005 dén 2010 va ting cao dot bién tir ndm 2011 dén 2014 ca trong mdi
truong nudc va trim tich. Tong ham lugng thudéc BVTV trong nudc dao
dong tir 0,33 ng/L (thang 8/2009) dén 6,18 ng/L (thing 3/2011) va trong
tram tich dao dong tir 0,34 ng/g (thang 8/2009) dén 9,04 ng/g (thdng 4/2013).
Toéng DDTs (bao gdbm DDT va cdc san phim chuyén héa DDE va DDD),
trong d6 DDTs dao dong tir khong phat hién (KPH) (<0,01 ng/L) dén 2,21
ng/L va tu 0,01 dén 1,98 ng/g tuong mg trong nudc va tram tich. Nhin
chung, tong ham luong thuéc BVTV clo hitu co trong mdi trudng nudc va
tram tich vao thang 2-4 ‘thuong cao hon thang 8-9 nhung khong nhiéu. Theo
qui chuan k¥ thuat qudc gia v6i myc dich bao ton thuy sinh, ham lugng
thudc BVTV trong nudc va trim tich déu thip hon cic gid tri gidi han
(GTGH) rét nhiéu.

ORGANOCHLORINE PESTICIDE RESIDUES IN WATER

AND SEDIMENT AT NHA TRANG MARINE MONITORING STATION

Abstract

IN 10 RECENT YEARS (2005-2014)

Tran Thi Minh Hue, Le Trong Dung

Institute of Oceanography, Vietnam Academy of Science & Technology

The analysis results of organochlorine pesticide residues at Nha Trang
marine monitoring station from 2005 to 2014 showed that content of
organochlorine pesticides had a gradually decreasing trend from 2005 to
2010 and then clearly increased from 2011 to 2014 in both water and
sediment. Total content of organochlorine pesticides ranged from 0.33
(August 2009) to 6.18 ng/LL (March 2011) in water and ranged from 0.34
(August 2009) to 9.04 ng/g (April 2013) in sediment. DDTs (include DDT
and its DDE and DDD derivatives) ranged from not detected (<0.01 ng/L) to
2.21 ng/L and from 0.01 to 1.98 ng/g in water and sediment, respectively.
Overall, total content of organochlorine pesticides in water and sediment in
the period from February to April was often slightly higher than that from
August to September. Although the organochlorine pesticide residues were
found in both water and sediment during 10 years but their contents were
lower than the critical values in national technical regulation for aquatic life
protection.
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1. MO PAU

Thube bao v€ thuc vat ho clo hiru co (vi du
DDT, DDD, DDE, oa-BHC, aldrin, dieldrin,
endosulfan, chlordane, heptachlor, lindane,
endrin va toxaphene) la mot trong nhiing
nhém chit 6 nhiém khé phan huy (POPs)
va ton du lau trong nudc cling nhu trong
tram tich, gdy anh huong khong t6t cho doi
song thily sinh va stic khoe ctia con nguoi.
Vi vay, hau hét nhiing chat nay di bi cam
stt dung & cdc nudc phdt trién vao nhing
nam 1970. O Viét Nam, 1énh cam st dung
nhitng chéat nay chinh thic tr nim 1995
(Sinh va cs., 1999) nhung trén thuc té, nude
ta van st dung mot khdi luong 16n thude
BVTV khoang hon 40.000 tin vao nim
1998 (FAO, 2004) va khoang 2.500 kg
thubc trr sdu da cAm su dung van dugc
diing (nhu methamidophos, DDT va mdt sb
chit hoéa hoc khic), cung voi 4.753 lit va
5.645 kg cdc loai thudc trir sdu nhap khau
trai phép va thudc gia (Theo két qua thuc
hién cudc diéu tra (thanh tra) m& rong trén
toan qudc vé& viéc sir dung thudc trir sdu
niam 2000 do Chi cuc bao vé cdy trong béo
cdo tai HOi nghi thanh tra md rdng tai Ha
No§i nam 2000). Ngoai ra tinh trang sir dung
thudc BVTV vuot qud liéu luong cho phép
va lam dung cic loai thudc trong ndng
nghiép ciing nhu trong nudi tréng thuy san
nhu ¢ Viét Nam da gay anh huong tdi moi
truong dat, nudc, khong khi va sic khoé
con nguoi.

Khu vyc ven bién 1a nhitng noi sau ciing
chiu anh hudéng cua cic loai thuéc BVTV
tir nhiéu ngudn thai khic nhau nhu hoat
dong nong nghiép va cdc hién tuong xo01
mon, rua troi dat. Hon nta, vung ven bién
cling chju anh hudéng bsi vat chat do song
chuyén tai vao va c6 kha nang lang dong,
tich liy vio méi trudng trim tich anh
huong dén chat lwong mdi trudng sbng
(Dang Duc Nhan va cs., 1998) Vinh Nha
Trang 1 noi tiép nhan cdc ngudn nudc tir
hai hé thdng song chinh 12 sdng Céi va song
Cira Bé, hay con goi 1a séng Tic. Vi vay,
cic héa chit BVTV ding trong ndng
nghiép ciia mot s6 xa ven thanh phé Nha
Trang nhu Vinh Ngoc, Vinh Phuong, Vinh
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Thanh, Vinh Théi déu theo dong chay db ra
vinh nén vi¢c quan tric thuéc BVTV tai
vinh Nha Trang 13 rat can thiét. Chinh vi
vay, tram quan tric Nha Trang (dat trong
vinh Nha Trang nam trong hé théng tram
quan tric va phdn tich méi trudng bién
mién Nam) dd quan tric ham luong thudc
BVTV clo hitu co bén canh cic thong sd
mdi trudng khdc nhu 12 chét dinh dudng va
cac kim loai ndng. Tram quan tric nay chiu
anh huong truc tiép tur cac hoat dong do thi,
du lich - dich vy, giao thong van tai cang,
danh bit, nudi tréng thuy hai san, nudc
song Cdi va song Cira Bé d6 ra vinh Nha
Trang. C6 thé néi hoat dong quan tric cua
tram dd gép phan vao cong tic quan 1y va
bao vé moi truong ¢ Trung wong ciing nhu
dia phuong. Mac du vy, viéc cong b6 cic
két qua quan tric cua tram lién quan dén
thubc BVTV clo hitu co hiu nhu chua dugc
quan tam trong cdc cong trinh s dung
chudi sb liéu tai tram quan tric nay (Vo
Van Lanh, 1999; La Van Bai, 2003, 2007,
2009; Lé Thi Huong va Pham Thi Minh
Hanh, 2011; Vii Tudn Anh, 2011 va L& Thi
Vinh va cs., 2015). Cong trinh nghién clru
gan diy nhat vé thuéc BVTV clo hitu co
trong vinh Nha Trang cho thdy ham luong
tong DDTs tuong ddi cao trong mdi trudng
tram tich & mit cit ctra song Cdi va mit cat
ctra song Cira Bé d6 ra vinh (Hoang Trung
Du, 2011; Hoang Trung Du va Bui Vin
Lai, 2013).

Nham tlep tuc cung cip thong tin vé két
qué quan tric tai tram quan tric Nha Trang dé
phuc vu cho viéc theo doi bién dong chét
luong mdi truong va cac nghién cuu sau nay,
bai bdo trinh bay két qua vé ham lugng thude
BVTV clo hitu co trong 10 nim gan day (tir
ndm 2005 dén 2014).

IL. TAI LIEU VA PHUONG PHAP
1. Thu va bio quin miu

Maiu nudc va miu trAm tich duge thu tai
tram quan tric Nha Trang (Toa do
12°12°45” N; 109°13’12” E, do sau: 19,0
m) dinh ky vao 2 dot tir thiang 2 dén thang
4 va tir thang 8 dén thang 9 hang nam. Vi tri
tram quan trac duoc trinh bay trong hinh 1.



M3u nudc ting mit dugc thu vao ldc tridu
thap. Mau tram tich dugc thu trong khoang
5 cm bé mat. Mau nudc va tram tich duoc

bao quan lanh & nhiét do khoang 5°C cho
t61 khi phan tich.
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Hinh 1. Vi trf tram quan tric moi truong bién Nha Trang
Fig. 1. Location of Nha Trang marine monitoring station

2. Phan tich mau

Mau nuéc dugc chiét bang dung méi
Dichlormethan (CH,Cl,). Sau d6 mau dugc
cit ¢6 bang mdy cd chan khong, loc téch
phan cuc va dinh muc trong 1 mL hecxan.

Mau trim tich dugc 1am khd & nhiét do
50°C, nghién min va chiét bang phuong
phdp Soxlet véi dung modi CH,Cl,. Mau
duoc cat ¢b trén mdy c6 chan khong, loc
tach phan cuc bang cot nhdi silicagel va
nhom hoat héa, sau d6 mau duoc dinh mutc
trong 1 mL hecxan.

Thuéc BVTV clo hitu co trong dung
dich hecxan duogc do trén mdy sic ky khi
HP6890 véi dau do cong két dién tir ECD
(Hewlett Packard HP6890 GC-ECD) theo
phuong phép sic ky khi mao quan (APHA,
1995, Method 6630). Str dung chat chuan
bao gébm 21 chét thudc nhém thubc BVTV
clo hitu co.

3. Xir li s6 liéu phén tich

S6 liéu phan tich dugc thong k&, xir 1y va
biéu dien bang d6 thi trén phan mém
Microsoft Excel.

III. KET QUA VA THAO LUAN

1. Thuéc BVTYV trong méi trudng nuée
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1.1. Ham lugng thuéc BVTV dot quan
trac thang 2-4

Toéng ham luong cdc loai thuéc BVTV clo
hiru co dugc thong ké trong bang 1 va minh
hoa trong hinh 2. Ttr bang va hinh nay cho
thdy tong ham luong céc loai thuéc BVTV
clo hiru co dot thang 2-4 tir nam 2005 dén
2014 c6 gié tri trung binh 1a 2,20 ng/L (tur
1,01 ng/L vao nam 2014 dén 6,18 ng/L vao
nam 2011). Céc sb lidu trong bang 1 ciing
cho thiy tong ham luong DDTs trung binh
12 0,44 ng/L (tr KPH vao nim 2009 dén
1,57 ng/L vao nam 2013). Cac chat khéc
trong nhém thuéc BVTV clo hitu co nhu
o-BHC chi tim thay vao nhitng nim 2005,
2006 va 2011 véi gia tri trung binh 0,78
ng/L (dao dong tr 0,42 ng/L dén 0,98
ng/L), Lindane c6 mat trong tat ca cdc nam
véi gid tri trung binh 0,32 ng/L (dao dong
tr 0,03 ng/L dén 1,67 ng/L), Heptachlor
trung binh 0,23 ng/L (tdr KPH dén 0,78
ng/L), Aldrine trung binh 0,40 ng/L (tu
KPH dén 1,22 ng/L), Endosulfan I trung
binh 0,15 ng/L (tr KPH dén 0,29 ng/L),
Dieldrin trung binh 0,42 ng/L (tir KPH dén
1,26 ng/L) va Endrin trung binh 0,48 ng/L
(tr KPH dén 1,63 ng/L).



Bang 1. Gi4 tri thong ké ham lugng thuéc BVTV clo hitu co trong nudc
Table 1. Statistical values of organochlorine pesticide residues concentration in water

Chi tiéu Thang 2-4 Thang 8-9 QCVN 10:
TB Cb CT TB Cb CT 2008/BTNMT
Pon vi: ng/L
a-BHC 0,78 0,98 KPH 0,51 1,40 KPH 130
Lindane 0,32 1,67 0,03 0,43 1,61 0,01 380
Heptachlor 0,23 0,78 KPH 0,16 0,45 KPH 60
Aldrine 0,40 1,22 KPH 0,25 0,57 KPH 8
Endosulfan I 0,15 0,29 KPH 0,17 0,49 KPH 10
Dieldrin 0,42 1,26 KPH 0,17 0,63 0,02 8
Endrin 0,48 1,63 KPH 0,31 1,21 KPH 14
DDE 0,32 1,29 KPH 0,26 0,58 KPH -
4-4°DDD 0,19 0,64 KPH 0,45 1,34 KPH -
4’4-DDT 0,19 0,40 KPH 0,20 0,29 KPH 4
¥ DDTs 0,44 1,57 KPH 0,61 2,21 KPH -
¥ Clo hiru co 2,20 6,18 1,01 1,91 4,62 0,33

> DDTs: DDE + DDD + DDT; KPH: Khong phat hién (<0,01 ng/l)

TB: trung binh; CB: cyc dai; CT: cuc tiéu

QCVN 10: 2008/BTNMT: Quy chuin k§ thuat quéc gia vé chat lugng nude bién ven b
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Hinh 2. Tong ham lugng thuéc BVTV clo hitu co trong nudc
Fig. 2. Total content of organochlorine pesticide residues in water

1.2. Ham lwgng thuéc BVTV dot quan
trac thang 8-9

Cic sb liéu trong bang 1 va hinh 2 ciing cho
thdy cdc hop chit BVTV clo hitu co déu
tim thiy trong dot quan tric vao thang 8-9
voi tong ham lugng trung binh 1,91 ng/L
(tr 0,33 ng/L vao nam 2009 dén 4,62 ng/L
vao ndm 2013). Téng DDTs trung binh 0,61
ng/L (tt KPH dén 2,21 ng/L), Lindane va
Dieldrin hi¢n dién trong tat ca céc nam véi
gid tri trung binh twong ng 1a 0,43 ng/L (tr
0,01 ng/L dén 1,61 ng/L) va 0,17 ng/L (tir
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0,02 ng/L dén 0,63 ng/L). Céc chat a-BHC,
Heptachlor, Aldrine, Endosulfan 1 va
Endrin chi tim thdy ¢ moét s6 nim nhu
a-BHC chi dugc phat hién vao nam 2005 va
2006 voi ham luong twong tng 0,04 ng/L
va 0,08 ng/L.

Nhin chung ham luong thudc BVTV clo
hiru co trong nude vao 2 dot quan tric c6
xu hudng giam dan tir nam 2005 (trung
binh nam 1,55 ng/L) dén 2010 (trung binh:
1,07 ng/L) va sau d6 tang cao vao nam
2011 (trung binh: 5,38 ng/L) va 2013 (trung
binh: 3,53 ng/L). Tong ham luong DDTs



dao dong tir KPH dén 2,21 ng/L vao thang
9/2013. So sanh két qua giira hai dot quan
trac cho thay tong ham luong thubc BVTV
quan tréc vao thang 2-4 cao hon so véi dot
quan trac vao thang 8-9 nhung khong dang
ké trong khi ham luwong téng DDTs bién
ddng nguoc lai. Can cr theo quy chudn k§y
thuat qudc gia vé chit lugng nude bién ven
bd voi muyc dich nudi trong thay san va bao
t6n thuy sinh (QCVN 10: 2008/BTNMT)
thiy 12 ham lugng timg chat clo hitu co ¢ ca
hai dot thu mau déu thap hon cic GTGH rat
nhiéu (Béng 1).

So sanh tong ham lugng DDTs tai tram
quan tric mdi trudng bién Nha Trang véi
viing dam pha Tam Giang - Céu Hai, Thira
Thién Hué niam 2006 va 2007 (Trong bdo
céo “Dénh gi4 chat lugng nudc va tram tich
dam phd Tam Giang — Ciu Hai 2006 —
2007” thudc du 4n “Quan 1y tong hop céc
hoat dong ¢ viing dm phd tinh Thira Thién
Hué” (Du 4n Imola) do Nguyén Vin Hop
va cs. thuc hién nam 2008) théy la khong c6
su khdc biét vé ham luong DDTs tai tram
quan tric mdi truong bién Nha Trang va
viing ¢im pha (thudng <0,5 ng/L) ngoai trir
nam 2011 va 2013 ham luong DDTs tai
tram quan tric moi truong bién Nha Trang
cao hon v6i ham lugng twong ung la 0,87
ng/L va 1,89 ng/L.

2. Thuéc BVTYV trong mdi truwdong trim
tich

2.1. Ham luong thuéc BVTV dot quan
trac thang 2-4

Toéng ham luong cdc loai thuéc BVTV clo
hiru co dugc thong ké trong bang 2 va minh
hoa trong hinh 3. Tur bang va hinh nay cho
thdy tong ham lugng céc loai thuoc BVTV
clo hitu co trong trim tich quan tric vao dot
thang 2-4 c6 gid tri trung binh 2,48 ng/g (tu
0,36 ng/g vao nam 2009 dén 9,04 ng/g vao
nam 2013). Téng ham lugng céc loai thube
BVTV clo hitu co ¢6 xu huéng giam dan tir
nam 2005 (trung binh 3,95 ng/g) dén nam
2010 (trung binh 0,45 ng/g) va sau do6 tang
cao vao cdc nam tir 2011 dén 2014, nhét la
nam 2013 (9,04 ng/g). Tong ham luong
DDTs trung binh 0,51 ng/g, dao dong 0,02
ng/g vao nim 2008 dén 1,98 ng/g vao nim
2014. Céc hogp chidt o-BHC, Dieldrin va
Endrin thudc nhém clo hitu co déu ¢6 ham
luong thip (<0,5 ng/g) trir Lindane va
Aldrine. Hai hop chat nay déu phat hién
thdy trong tat cd cdc nim véi gid tri trung
binh tuong tng 1a 0,83 ng/g (tir 0,03 ng/g
vao nam 2008 dén 5,48 ng/g vao nam 2013)
va 0,20 ng/g (tu 0,01 ng/g vao nam 2008
dén 0,93 ng/g vao nam 2005).

Bang 2. Gid tri thong ké ham luong thuéc BVTV clo hitu co trong trim tich
Table 2. Statistical values of organochlorine pesticide residues content in sediment

Chi tiéu Thang 2-4 Thang 8-9 QCVN 43

TB Cb CT TB Cb CT 2012/BTNMT
Pon vi: ng/g kho

o-BHC 0,35 0,64 KPH 0,13 0,36 KPH 1

Lindane 0,83 5,48 0,03 0,18 0,71 0,01 2,7

Heptachlor 0,44 1,52 KPH 0,41 2,96 0,02

Aldrine 0,20 0,93 0,01 0,30 1,17 KPH

Endosulfan I 0,29 1,42 KPH 0,18 1,17 KPH 43

Dieldrin 0,13 0,48 KPH 0,11 0,47 KPH 62,4

Endrin 0,16 0,46 KPH 0,08 0,27 KPH 374

DDE 0,16 0,55 KPH 0,31 1,28 KPH 7,8

4-4°DDD 0,13 0,41 KPH 0.05 0,21 KPH 4.8

4’4-DDT 0,28 1,42 KPH 0,08 0,51 0,01

> DDTs 0,51 1,98 0,02 0,34 1,37 0,01

2 clo hitu co 2,48 9,04 0,36 1,51 4,04 0,34

X DDTs: DDE + DDD + DDT; KPH: Khong phét hién (<0,01 ng/1); TB: trung binh; CD: cuc dai;
CT: cyc tiéu; QCVN 43: 2012/BTNMT: Quy chuén k¥ thudt qudc gia vé chat lugng tram tich
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Hinh 3. Tong ham lugng thuéc BVTV clo hitu co trong trim tich
Fig. 3. Total content of organochlorine pesticide residues in sediment

2.2. Ham luong thuéc BVTV dot quan
trac thang 8-9

Cic sb liéu trong bang 2 va hinh 3 ciing cho
thdy téng ham luong thuéc BVTV clo hitu
co quan tric dot thang 8-9 twong ddi thap tir
nam 2005 dén 2010 véi pham vi dao dong
tir 0,34 ng/g vao nim 2009 dén 1,37 ng/g
vao nam 2008. Téng ham lugng thudc
BVTV clo hitu co tuong ddi cao vao nhiing
nam 2012, 2013 tuong tng la 3,96 ng/g va
4,04 ng/g. Tong ham luong DDTs trung
binh 0,34 ng/g dao dong tir 0,01 ng/g vao
nam 2005 dén 1,37 ng/g vao nam 2013. Cic
chat BVTV clo hitu co khic déu c6 gid tri
twong ddi thap va chi c6 & modt sb nam
trong khi d6 Lindane va Heptachlor ludn
ghi nhan véi gia tri trung binh tuong tng 1a
0,18 ng/g (tir 0,01 ng/g dén 0,71 ng/g) va
0,41 ng/g (tr 0,02 ng/g dén 2,96 ng/g).

Nhin chung, tong ham luong thuoc
BVTV clo hitu co trong méi trudng trim
tich tram quan tric mdi truong bién Nha
Trang ¢6 xu hudng giam dan tir ndim 2005
dén nim 2010 nhung lai ting 1én tir nim
2011 dén 2014. Téng ham luwong thudc
BVTV clo hitu co va tong DDTs dot thang
2-4 cao hon khoang 1,5 1an so véi dot thang
8-9.

Mic dut thue BVTV clo hitu co, nhat la
DDTs da dugc cAm st dung tir nam 1995
tuy nhién do khé phan huy va kha ning ton
du lau trong moi truong (Fernando va cs.,
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2008; Nguyen Hung Minh va cs., 2007;
Hoang Trung Du 2011, Hoang Trung Du va
Bui Vin Lai, 2013) nén DDTs hau nhu van
tim thay trong ket qua quan tric hang nam
tai tram quan tric mdi trudng bién Nha
Trang. Mac du vay, theo Quy chuan ky
thuat quéc gia vé chit luong trdm tich
(QCVN 43: 2012/BTNMT) ham lugng tung
chat déu thip hon GTGH trir Lindane cao
hon GTGH khoang 2 1an vao thang 4/2013.
So sanh voi cac nghién ciu khiac (Bang
3) cho thiy tong DDTs trong tram tich tai
tram quan tric moi trudng bién Nha Trang
dao dong tir 0,01 tir 1,98 ng/g (trung binh 1a
0,43 ng/g) nho hon nhiéu so v6i tong DDTs
trong tram tich tai vinh Ha Long, Hai
Phong, khu vuc ctra song Ba Lat vao nhiing
nam 2003 va 2004 (Hong va cs., 2008),
viing bién ven bd phia bac Viét Nam (Dang
Duc Nhan va cs., 1999) va ving dong bang
song Cuu Long (Fernando va cs., 2008;
Nguyen Hung Minh va cs., 2007). Bén canh
d6, két qua phan tich ciing cho thay SO voi
ket qua DDTs (15,206 ng/g) tai diém thu
mau gan vi tri tram quan tric moi trudng
bién Nha Trang nim 2010 cia Hoang
Trung Du (2011); Hoang Trung Du va Bui
Van Lai (2013) thay la tong ham luong
DDTs trong tram tich tai tram quan tric
mdi trudng bién Nha Trang vao niam 2010
thap hon 119 l1an, ham luong DDTs trung
binh tir nim 2005-2014 thip hon 35 lan.



Voi so liéu quan tric 10 nim tai tram
quan tric moi truong bién Nha Trang cho
thiy hién nay thudc trir sdu clo hitu co vin
con ton tai trong nudc va tram tich véi xu
thé bién dong khong rd rang. Hau hét cic
loai thudc BVTV ho clo hitu co van phat
hién trong nudc va trdm tich di cho thay
van con ¢6 ngudn phit thai cic chat nay vao
mdi truong mac du da bi cAm s dung tur

lau. Hién nay, ham luong céc loai thudc trir
sau clo hitu co déu thap hon cac GTGH qui
dinh trong quy chuan ky thuat quéc gia vé
chat luong nudc va trim tich nhung van de
quan 1y viéc st dung va quan tric thudc
BVTV ho clo hitu co van can duoc tiép tuc
quan tim hon nira dé theo doi chat luong
moi truong, phuc vu cho viéc quan ly va
phét trién bén virng vinh Nha Trang.

Bang 3. So sanh ham lugng DDTs trong tram tich tai tram quan tric mdi truong bién Nha Trang
voi mot sé viing & Viét Nam
Table 3. Comparison of DDTs content in sediment at Nha Trang marine monitoring station
with some areas in Vietnam

Pia diém thu miu Thoi gian DDTs Tai liéu tham khao
(ng/g kho)
Vung bién ven bo phia Bac Viét Nam 8-1997 6,2 - 10,4 Dang Duc Nhan va cs., 1999
Vinh Ha Long 2003,2004 1,22-274 Hong vacs., 2008
Vinh Hai Phong 2003,2004 1,76 - 126 Hong va cs., 2008
Ctra song Ba Lat 2004 0,31 - 1,46 Hong va cs., 2008
Pdng bing song Ciru Long 5-1998  0,32-67 Fernado va cs., 2008

Pdng bing song Ciru Long

Tram quan trdc mdi trudng bién
Nha Trang

9-2003, 5-2004 0,01 - 110

2005-2014 0,01-1,98

Nguyen Hung Minh va cs., 2007

Bai viét

Loi cdm on: Tdc gia xin chan thanh cam on
gidm doc Tram Quan trac va Phén tich Moi
truong Bién mién Nam di cho phép sur
dung ) liu.
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