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Tom tat: 

Qua 12 chuyen khdo .sat tgi 4 trgm mat rdng tir thdng 8/2009 din thdng 
7/2010 dd xdc dinh dugc 148 lodi dgng vdt phii du (DVPD) trong do nhdm 
Chdn mdi cheo (copepods) cd 94 lodi (63,51%), cdc nhdm thudc ngdnh 
Rugt khoang (cnidaria) vd nhdm Cd bao (Tunicata) cd 15 lodi chiem 10,14 
%. Sd lugng lodi DVPD cao nhdt tgi trgm 2B (S/2009) v&i 76 lodi vd thdp 
nhdt tgi trgm 5 vai 7 lodi (11/2009). Mat do DVPD tgi cdc trgm trong viing 
triiu (4, 5) ludn cao han so v&l cdc trgm giira vd ngodi (3, 2B). Mat do 
DVPD cao nhdt tgi tram 5 vdo thdng 9/2009 vai mat do dgt 118.486 cd 
thi.m'^ vd thdp nhdt vdo thdng 3/2010 v&i mat dd 890 cd thi.m'\ Mat do cd 
the DVPD gidm ddn tir cdc trgm tron^ vitng trieu ra cdc trgm ngodi trong 
khi chi sd gidu cd lodi (d) lgi cd xu thi ngirac lgi. Cht sd eta dgng (H) tnmg 
binh tgi trgm 5 dgt gid tri ^^ap nhdt (1,39 ± 0,26) tgi trgm vd cao nhdt tgi 
trgm 28(2.58 ±0,67). 

ZOOPLANKTON IN NHA PHU ESTUARY, BINH CANG BAY, 
KHANH HOA PROVINE 

Abstract: 

148 species of zooplankton were recognized during 12 cniises from Aug 
(2009) to July (2010) at 4 stations in Nha Phu estuary and Binh Cang bay. 
Copepod had 94 species (63.51 % of total) and followed by Cnidaria and 
Tunicata (15 species). Station 2B had the highest value of zooplankton 
species (76 species) In August, 2009 while station 5 only had 7 species in 
November, 2010. Density of zooplankton in Nha Phu was higher than in 
Binh Cang bay. Highest density occurred at station 5 (Sep, 2009) with 
118,486 inds.m'^and lowest in Mar. 2010 with 890 inds.m'{ Density of 
zooplankton was reduced from Nha Phu to Binh Cang bay while the 
richness species was increased. The average of Shannon index (H) was 
lowest ot station 5 (1.39 ± 0.26) and highest at station 2B (2.58 ± 0.67). 

I. MO DAU 

Dpng vat phii du Id mpt trong nhiing mac xich quan trgng trong he sinh thai bien, la 
mpt trong nhiing nhom sinh vat tieu thu bdc I chu yeu trong chuoi thiic an ciia hp sinh thai 
thiiy v\tc (Paranagua et al. 2005). Ben canh do, mot s l loai DVPD cung Id mot trong nhung 
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sinh vat chi thi cho chdt lugng nude, khdi nude vd ddng chay (Webber 2005). Mpt vai 
nghien ciiu da chi ra rang cac DVPD kich thudc nhd nhu Chan mdi cheo (Copepods), Rdu 
nganh (Cladocera), Cd bao (Tunicata),... co dnh hudng d in thanh phan cung nhu mat d§ 
cua khu he cd hong cung thuy vuc (Houde and Lovdal 1985, Anderson 1994). Ddm Nha 
Phu la mpt vung biin ven bd ndm ve phia bac thdnh p h i Nha Trang cd ngudn Igi smh vat 
da dgng do dd ddm la mpt khu vuc hpng diem cua nghi nuoi trdng thuy sdn (NTTS) v4 
nghi cd ciia tinh Khdnh Hda. Tuy nhien vdi sir phat trien ciia dia phuong, nghe khai ttiac 
va NTSS tai ddm cdng phat trien nhung lai thilu qui hoach ciing vdi sg tan phd cac khu 
vuc rimg ngap man quanh vung da lam thay ddi moi trudng vd nguon lgi thuy bai sdn. De 
danh gia lgi nguin lgi thdy hai san trong vimg teong dd Ddng vat phii du la mpt teong 
nhung ndi dung chinh cua du an Bien doi sinh thai vung ciia song, Viet Nam 
(CLIMEEViet) hgp tdc giiia ViSt Nam vd Dan Mgch da dugc tien hanh tir nam 2009 den 
nam 2011. 

n . TAI LIEU VA PHU^ONG PHAP NGHlfeN C U t I 

Dam Nha Phu, vinh Binh Cang Id mpt viing bien ven bd nam ve phia bac thanh ph6 
Nha Trang co vi h i vdo khodng 12°22.8'N; 109° 13.7'E. Vdo luc trilu cao ddm Nha Phu co 
the tich vao khodng 0,66km^ \Q\ dp sau hi 1,5 m d teon^ dam (ham 5) d in 20 m d cua ddm 
(tram 2B) vd co dipn tich khoang 109 km^ teong dd gan 50 % (49 km^) la viing co myc 
nude ndng (Lund-hansen. 2010). Trong khoang thdi gian tii nam 2009 d in 2010, khu vuc 
nghien ciiu dugc ghi nhan cd mua mua vdo khodng thdi gian tu thdng 7 d in thang 12 va 
mua kho tu thang 1 d in thdng 6. Theo s6 lieu ghi nhgn tii CTD thi vung khao sat c6 nhi?t 
dp nude dao dgng tii 24°C teong miia mua den 30°C vao mua mua. Dp man cila vung dao 
dgng tu 5%o (trgm 4 va 5) tdi 30 %o (trgm 2B). 
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Hinh 1. So do vi tri trgm thu mdu. 
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Mau dugc thu tgi 4 tram tu cira song Nha Phu tdi vinh Binh Cang tir thdng 8/2009 din 
thang 7/2010. Tgi cdc team mdu dugc thu bdng ludi Juday co dudng kinh mieng ludi 37 cm 
vd dudng kinh lo ludi 200 ^m. Mdu dugc thu bdng cdch keo thdng dung bdng tay each nIn 
day 0,5 m den tdng mgt va dugc c l d inhbang dung dich formol 5 %. Sinh vat lugng 
DVPD dugc xac dinh den lodi dudi kinh hien vi soi noi, va dugc biiu thi bdng s l lugng ca 
thi tren mpt dan vj the tich (ca tbe.m'^). 

Cdc cong thiic tinh chi so sinh thdi nhu sau: 

Dp gidu CO lodi (Margalef): d = (S-l)/Log (N), 

S: tong so loai, N: t ing so cd the cua tram/mdu. 

Chi s6 da dang Shanon: H' ^ - sum (Pi*Log2 (Pi)). 

Chi so can bdng Pielou: J' = HV Log(S) 

So sanh thanh phan loai bang chi so tuong ddng Bray Curtis. 

De xac dinh giing loai DVPD, cdc tdi lipu tham khao bao gim: Chen 1965, Owre 1967, 
Chen. 1974, Nishida 1985, Boltovskoy 1999, Khoi 2001 

III. KET QUA NGHIEN ClTU 

IILL Thanh phan loai Dpng vat phu du. 

Qua 11 chuyin khdo sat tai 4 team tir thdng 8/2009 d in thdng 7/2010 da xac dinh 
dugc 148 loai d^ng vat phii du thupc 11 nhom dpng vat chinh, trong dd nhom Chan mai 
cheo (Copepod) co 94 loai chiem 63,51 % tong so lodi tiep sau do la cdc lodi thupc ngdnh 
Rupt khoang (Cnidaria) vd Co bao (Tunicata) vdi 15 loai chiem 10,14 % tdng so loai 
DVPD. Trong' nhom Chan radi cheo thi hp Calanoida chiem uu thi vdi 55 loai, ho 
Cyclopoida vdi 32 lodi va hp Harpaticoida chi co 7 loai (Bang 1). 

Bdng 1. 
Nhom D$ng v | t 

Boi nghieng (Amphipod) 
Ham ta (Chaetognaths) 
Rau nganh (Cladocera) 
Quan thiiy mau (Cnidaria) 
Chan mai cheo (Copepods) 

HQ Calanoida 
Hg Cyclopoida 
Hp Harpacticoida 

Sita luQTc (Ctenophora) 
Than m6m (Gastropoda) 
Co vo (Ostracoda) 
Giun nhieu to (Polychaeta) 
Tom quy (Sergestidae) 
Co bao (Tunicata) 

Soluong loai 
2 
4 
3 

15 
94 
35 
32 
7 
2 
4 
2 
i 
2 

15 

Phan tram (%) 
1.35 
2.70 
2.03 

10.14 
63.51 
37.16 
21.62 
4.73 
1.35 
2.70 
1.35 
3.38 
1.35 

10.14 
Tong cpng 
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Hinh 2. Biin ddng sd luang lodi DVPD viing Nha Phu, Binh Cang tir thdng 8/2009 -
7/2010 

Nhin cbxmg so lugng lodi DVPD d cdc team cua vjnh Binh Cang (2B vd 3) luon cao 
ban so vdi cac tram d Nha Phu (4 va 5). Vdo thdi ky dau cua miia mua, so lugng Ioai 
DVPD gidm tir thang 8 den thdng 9 vdo khodng 20 lodi d cdc tram d Nha Phu va khoang 
10 lodi d cac trgm ciia vinh Binh Cang. Su chenh lech ve so lugng loai ciia cac trgm d Nha 
Phu trong suot thdi gian thu mau thap han so vdi trgm d vinh Binh Cang. Trgm 5 co sy: 
chenh lech Id 16 lodi, cao nhdt la 23 loai (thdng 1/2009) vd thap nhdt la 7 lodi (thang 
11/2009 va thang 3/2010), teong khi do d trgm 2B thi su chenh lech vl s6 lugng lodi len 
den 32 lodi vdi so luang lodi cao nhat vdo thdng 8/2009 (76 lodi) vd thdp nhdt d thang 
4/2010 (32 lodi) (Hinb 2). 

IIL2. Mat dp Dpng vat phii du 

E32B a3 
Ei4 a 5 

Hinh 3. Biin ddng mat dd DVPD viing Nha Phu. Binh Cang tir thdng 8/2009 - 7/2010 

Bien dpng mat do DVPD co xu hudng ngugc lgi vdi so lugng Ioai, cac tram Nha 
Phu (4 vd 5) CO mat dp cao ban so vdi cdc tram tgi vinh Binh Cang. Mat dp DVPD d dinh 
ddm tang manh tii thdng 8 den thdng 9/2009 va gidm ddn tdi thdng 1/2010. Trgm 5 co mat 
dp DVPD cao nhdt vao thang 9/2009 vdi 118.460 ca thl.m"^ vd cung Id trgm cd mat dp 
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DVPD thSp nhit trong tSt ca cac tram vao thang 3/2010 chi voi 890 ca thS.m'' (Hinh 3). 6 
vinh Binh Cang, mat do DVPD dat gia tri cao nhdt vao thang 9/2009 (30.132 ca the.m""") va 
tliSp nhat vao thang 2/2010 (3.773 ca thim''). 

U1.3. Cac chi so da dang loai 
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Hinh 4. Tuang quan giira mgt do vd chi sd gidu cd lodi cda DVPD vimg Nha Phu, 
Binh Cang 

Mat dp trung binh DVPD co xu the gidm ddn tir Nha Phu den vjnh Binh Cang. Mat do 
DVPD trung binh d tram 5 la 41.559 ± 37.102 ca thi.m"' trong khi d tram 2B chi dat 
12.392 ± 8583 ca thl.m"l Hinh 4 cun^ cho thay trong khi mat dp DVPD giam tir Nha Phu 
tdi vinh Binh Cang teong khi do chi sd gidu cd lodi (d') Igi co xu the ngugc lai, thap d cdc 
tram Nha Phu (tram 5 vdi chi so d' = 1,52 ± 0,53) va cao d Binh Cang (trgm 2B vdi chi sd 
d'= 8,75 ± 1,46) (Hinh 4). Khu vuc nghien ciiu dn dinh ve thdnh phan lodi DVPD vdi chi 
so cdn bang Pileou (J') d tat ca cdc trgm deu Idn ban 0,5. Chi sd cdn bang Pileou (J') thap 
nhdt d tram 4 (0,53 ±0,15) va cao nhdt d trgm 2B (0,66 ±0,01. Chi sl da dgng Shannon 
(H') vd so lugng lodi DVPD co moi tuong quan thuan, thap d cac trgm teong dam Nha Phu 
va cao d vinh Binh Cang (Hinh 5). 
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Hinh 5. Tuang quan giira sd lugng lodi vd cdc chi sd da dgng sinh hgc 
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Phan tich chi so gidng nhau (similarity index) ciing cho thay cd sg phan nhdm ro rpt ve 
thanh phdn lodi DVPD d ddm Nha Phu vd vinh Bmh Cang (Hinh 6). 

Hinh 6. Chi sdng gidng nhau vi thdnh phdn lodi D VPD ddm Nha Phu. 

Thao luan 

Dp man la mpt trong nhirng yeu to anh hudng den bien dpng sinh vat lugng DVPD 
teong vimg dam (Shang 2005, Gao 2008). Mat dp DVPD cd gid fri cao nhdt tai trgm 5 vao 
thdng 9/2009, tai thdi diim ndy da ghi nhgn co lugng mua cao nhat trong toan dgt khdo sat 
va dp man tgi tram 5 chi dat 18 %o va cd su xuat hien cua cac loai thudc giong Acartia 
(Copepods) da chiem uu the ve mat dp DVPD vdi hon 66 % tong so mgt dp DVPD. So 
sanh ket qua nghien ciiu trong bdi bdo ndy vdi mpt so bdi bao nghien ciiu khac trong cac 
viing bien ven bd va vimg cua song (Khoi 1995, Shih and Chiu 1998) cho thay ket qua 
gidng nhau ve su phdn bo cua thanh phan lodi va mat dp DVPD vimg ven bd vd cua song, 
mat dp DVPD cao d cac trgm gan bd va thap d cdc trgm xa bd. 

Da ghi nhdn dugc 148 loai DVPD teong khu vuc nghien ciiu teon^ khi do sl lupng 
loai DVPD d ddm Thi Ngi (2009) la 124 loai. Thanh phdn lodi DVPD dam Nha it han so 
vdi nghien ciiu teudc day ve thanh phan Ioai DVPD vimg biin Viet Nam ciia Nguyin Van 
Khoi (1991) vdi 212 loai. So lugng lodi DVPD dugc quylt dinh bdi sl lugng loai d cac 
tram cua vinh Binh Cang (2B va 3), tuy nhien d ca.c team dinh dam lgi xudt hien cdc loai 
Chdn mai cheo nude Ig thuoc gidng Pseudodiaptomus vd su phdt trien ciia chung vdo mua 
niua dnh hudng dang ke den mat dp DVPD trong vung. Mat dg trung binh DVPD trong 
dam dat 17.281 cd the.m"̂ , ket qua nay tuong ddi cao ban so vdi cac kit qud d cac nghien 
cim khdc vl DVPD d ddm Cu Mong (1999) vdi 17.004 ca thl.m'', vimg biin Khdnh Hoa 
(2001) vdi 13.192 ca thl.m'^ vd thdp ban ddm Tbi Nai (2009, 2010) vdi 19.358 cd thl.m'^ 
Mat dp DVPD cao d cdc tram gan bd va giam ve pbia xa bd ciing tuong tg nhu kit qua cua 
Remane, 1971 cho cdc thiiy vuc cua song. Tuong tu nhu vimg dam Thi Nai, d\ra tren chi 
sd giong nhau (similarity index), co su phdn nhdm rd rpt ve thanh phdn Ioai DVPD d cac 
trgm trong ddm va hong vinh. 
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Cong trinh nay la mpt npi dung ciia du dn CLIMEEViet, cac tac gia chan tbanh cam 
on ban Chu nhiem du dn da tgo dieu kien de chiing toi hoan thanh bdi bao nay ciing nhu tdi 
trp cho Ong Truong ST Hai Trinh tham du Hpi nghi Khoa hpc va Cong ngh? biin toan 
quic Idn thir V. 
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