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Tom tit. Nghién ctru nay dénh gia bién dong quén x3 dong vat phu du (DVPD) trong vinh Viing
RO tir ndm 2002-2021. Cac danh gia vé quin x3 dwa trén viéc phan tich vé& sé luong
loai, mat d6 va cac chi sb da dang sinh hoc (Margalef va Shannon). Danh sach cia 179
loai thudc 7 nganh da duoc xac dinh trong nam dot khao sat, trong d6 nhom chan mai
chéo (Copepod) chiém wu thé v&i 121 loai, chiém 65 % tong sb lugng loai; tiép dén 1a
hai nhom thich ty bao (Cnidaria) va dong vat c6 day séng (Chordata) véi 1an luot 1a 24
va 14 loai. Cac nhom DVPD con lai dao dong tir 1-10 loai va xuét hién thua thét. Xu
huéng chung duoc tim thdy cho su bién dong d6 gidu cé loai va mat do theo thoi gian &
ca hai khu vuc nghién cru: nhidu hoat dong nuéi trdng thiy san (trong vinh) va it hoat
dong nuoi tréng (ngoai vinh). Viéc suy giam dot ngot s6 lugng loai, 16 nhat & nganh
dong vat giap xac tir 2012 tré di ¢ ca hai khu vuc co thé lién quan t6i viée gia ting cac
hoat dong nuoi tréng tr cac nam 2007 va 2008. Phan tich mac dd khac biét trén dir liéu
quan xi gilta cac giai doan 2002-2003 véi 2012-2013 cho thay anh hudng cua con
ngudi dén quin x3 dong vat. Khac biét ciu tric quin xi theo mua 1én dén 80 %, voi
mat d6 DPVPD mua mua (2002) cao hon mua kho (2003), trong khi cac chi sé nhu do
gidu c6 loai (Margalef) va da dang Shannon thi ngugc lai (kiém dinh Kruskal Wallis, p
< 0,005). Nghién ctru nay cung cip cac dit liéu co ban cua quan xa DVPD theo khong
gian va thoi gian & vinh Viing R6. Ngoai cac dir liéu co ban co thé sir dung cho cac
nghién ciru sau hon, cac két qua ciing cho thdy ¢ su anh huong tiéu cuc dén quin xa
DVPD tir hoat dong nudi trong thiy san.

Tu khéa: qu?m xa dong vat phu du, da dang sinh hoc, chi s6 da dang phan loai hoc, tac
ddng con nguoi, vinh Viing RO.

1. Mé& dau

DPam vinh ven bién 1a cac ving chuyen tiép giira dat hen va bién, thuong 1a nhitng ving
nude trong dbi nho, nira ¢6 1ap véi bién do su phat trién cua cac rao can ty nhién hodc do
con ngudi tao ra. Voi dién tich bao phu chi khoang 13 % duong bd trén toan thé gidi
(Kennish va cs., 2010). Tuy nhién, chung dugc coi 1 cac diém nong vé da dang sinh hoc
va 1a mot trong nhimg hé sinh thai ning sut nhat trén thé giéi (Boudouresque, 2004;
Basset va cs., 2013). Khong nhitng vay céac khu vuc dam pha con 1a bd loc ty nhién ma
qua d6 cac chat hiru co, dinh dudng trong luc dja di qua dugc chuyén hoa (McGlathery va
cs., 2007). Do d6, chung déng mot vai tro quan trong khéng nhimg ddi voi cac chu trinh
sinh dia hoa, ma con c6 cac tac dong kinh té 1on qua céac lgi ich ma ching dem lai nhu
cung cip luong thuc (danh bét, nudi trong), can bang thuy vin, diéu hoa khi hau, chong 1i
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lut, loc nude, giai tri va du lich sinh thai (Newton va cs., 2018). Tuy nhién, da dang sinh
hoc va churc nang sinh thai cia khu vuc dam vinh dang bi de doa do tac dong cua su thay
d6i toan cau va mot trong sd d6 co cac ap luc tir con ngudi (Kemp & Boynton, 2012). i
¢6 nhiéu nghién ctru trén thé giéi vé anh hudng cia tic nhan moi trudng 1an con ngudi 1én
hé sinh thai ddm, vinh & cac khu vuc nhiét déi va can nhiét d6i nhu Tarafdar va cs. (2021)
cho théy su thay ddi vé nhiét d6 va do man do cac hoat dong cua con ngudi da anh huong
t6i sinh khdi cua sinh vat tu dudng trong vinh Chilika, An DPo. Piéu tuong ty cling xay ra
trong vinh Patos, Brazil trong mét nghién ctru dai han véi lugng nude ngot bi anh huong
boi bién d6i khi hau 1a tac nhan chinh thay d01 ning suét so cap (Ducrotoy va cs., 2019).
Nhin chung, hé sinh thai khu vuc ddm vinh rat phuc tap do moi thuy vue c6 cac dac diém
sinh hoc va phi sinh hoc riéng biét, vdi cac yéu to nhan tao va ty nhién bén ngoai khac
nhau (Anufriieva va cs., 2022). Cung voi do, khu hé dong vat cing c6 nhiing thay do1
dang ké theo timg nim (Colombo va cs., 1977), hay thdm chi ¢ quy m6 thoi gian ngin
(tudn) dé dap tmg voi nhimg thay d6i vé dinh dudng cua thay vuc (D’Alelio va cs., 2016,
2019).

Pong vat phu du tur lau da duoc biét dén nhu mot trong nhirng nhom sinh vat chiém wu thé
trong hau hét cac thity vuc tir ddm vinh cho dén bién khoi. V&i méi lién hé truc tiép dén
thue vat phu du (sinh vat san xuat so cip), DPVPD dong vai tro 1 loai trung gian trong su
chuyén héa ning lugng tir tao dén cac dong vat bac cao hon, vén 1a mot chu trinh rat quan
trong trong cac thuy vuc. Ngoai ra, sy nhay cam 601 vOi cac thay dbi trong moi trudng
song, dong vat phu du con duge sir dung nhu nhan t6 dy bao chat luong mai trudng cac
thuy vuc (Zannatul va cs., 2009; Parmar va cs., 2016). D@ c6 kha nhiéu nghién ctru vé
DVPD 6 ving bién Viét Nam trong giai doan 1924 1960, céc khu vic dam vinh va ven bo
Trung B6 ciing d3 dugc tim hiéu tir nhitng nim 1978 va nhiéu hon trong giai doan 1991
dén 1994 (Nguyén Vin Khoi va cs., 1995; Nguyén Cho va cs., 1996). Tuy nhién, cac
nghién ctru nay phan 16n chi tp trung vao mo ta thanh phan loai ¢ nhitng thoi diém va
thity vuc nhét dinh. Tir 1996, nghién ctru vé DVPD trong dam vinh chu yéu duoc thuc
hién boi Vién Hai duong hoc (Pham Thi Du va cs., 1999; Nguyén Cho, 2001, 2004;
Nguyén Cho va cs., 2011; Truong Si Hai Trinh va cs., 2013). Gan day, di c¢6 mot sb danh
gia vé bién dong cta cac quan xd DVPD ¢ mot s6 dam vinh theo thoi gian (Truong ST Hai
Trinh & Nguyén Tam Vinh, 2015, 2017; Nguyén Tam Vinh & Doan Nhu Hai, 2020,
2021).

Viing R6 1a mét vinh thugc xa Hoa Xuan Nam, thi xa Pong Hoa, tinh Phu Yén; voi dién
tich 16,4 km? mit nudc c6 didu kién thuan loi cho cac hoat dong nudi tréng thuy san
(NTTS), chi yéu la 16ng be. Tir 2015, vinh Viing R6 c¢6 hon 860 10ng/bé dugc phat trién
manh tir 6 dén nay (Hoang Trung Du va cs., 2015). Bao cao kiém tra vao thang 8 nim
2012 cua So Nong nghiép va Phat trién nong thon tinh Phu Yén, vinh c6 355 bé voi 8.660
16ng nudi chit yéu tém hum va ca bién. Tiép d6 véi sb liéu thuc té diéu tra vé kinh té - xa
hoi trong nim 2014 thudc dé taii VAST06.04/14-15 cho thay viéc nudi thuy hai san van
dang tiép dién voi 249 bé twong duong véi 6.435 10ng. V6i mat d6 10ng nudi day dic, vinh
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Viing R6 hién dang d6i mat voi tinh trang 6 nhidm dén tir cac hoat dong nudi tréng va du
lich sinh thai (S TNMT Phu Yén, 2021).

Trong nghién clru nay, ngué}n dir liéu tr DVPD trong céc‘chuyé'n khao sat tor cic nam
2002-2021 duogc sur dung nham danh gia sy thay doi cia quan xa DPVPD ¢ vinh Viing R6
theo thoi gian.

2. Tai li¢u va phwong phap nghién ciu
2.1. Pia diém va thei gian nghién cizu

Cac mau DVPD trong nghién ctru nay dugc thu tai 18 tram véi téng cong 58 mau & vinh
Viing Ro6 trong giai doan tir nam 2002-2021 (Hinh 1).
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Hinh 1. So dd vi tri cac tram khao sat (o) TVPD tai vinh Viing R6, Pht Yén
2.2. Phwong phdp thu méu

Mau dinh tinh va dinh luong dong vét phu du dugc thu bang ludi Juday hinh chép co
duong kinh miéng lu6i 37 cm, dudng kinh mét ludi 200 pm va két ndi voi khoa phan tang.
Tai cac tram ¢6 do sau nho hon 10 m, tién hanh thu mau 1 tr:ing tur cach day 1 m Ién tang
mit. Mot sb tram c6 do sau trén 10 m, tién hanh tha luoi dén do sau mong muon (thong
thuong cach day 1 m dya theo d6 sau thyuc té do dac), kéo ludi bang tay voi van tbc 1 m/s
dén vi tri mong mudn, tha thiét bi dong khoa dé khoa ludi ngay tai diém d6. Mau thu duoc
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dyng trong lo nhya 500 mL va ¢ dinh bang folmadehyde (ndng do cudi trong miu
khoang 5 %).

2.3. Phan tich méu

Tai phong thi nghiém, mau dong vat phu du duoc ria sach bﬁng nudc ngot va loai bo rac
ban. Méu dugc loc qua ray c6 kich thudce mat ludi 500 um va duoc chia lam hai phén
phan mau nam trén ray tiép tuc dugc chia thanh cac mau phu tuy theo s6 lwgng mau nhiéu
hay it bang bo chia mau, phan mau phu dung dé phan loai va dém sb luong ca thé; phan
mau lot qua rdy dugc pha loang voi nud6e ct, sau d6 lay 1 mL dé phén tich dinh luong.
Toan bd qua trinh dém va phén tich mau dong vat phu du str dung budng dém va kinh hién
vi soi ndi MBC-1. Méau dong vat phu du dugc phan tich dudi kinh hién vi soi ni theo
phuong phép ciia Goswami (2004) va duoc dinh loai theo cac tai liéu cua Qing-Chao va
Shu-Zhen (1965); Owre, Foyo (1967); Chen (1974, 1980); Nishida (1985); Nguyén Vin
Khoi (1994); Boltovskoy (1999); Mulyadi (2002); Prusova va cs. (2011).

2.4. Xir ly sé liéu
S6 liéu dinh tinh va dinh lugng DVPD dugc téng hop bang phan mém Microsoft Office

365. Céc chi sb da dang sinh hoc dugc tinh toan b?mg PRIMER 6.0 (Primer - E.Ltd,
Plymouth UK) nhu sau:

- Do giau c6 loai Margalef: d = (S — 1)/Log(N) (Margalef, 1958).
- Chi s can bang Pielou: I’ = H’/Log(S) (Pielou, 1966).
- Chi sb da dang Shanon: H> = — sum(PixLogy(Pi) (Shannon, 1948).

- So sanh su giong nhau vé thanh phan loai gilra cac mua va khu vuc bang chi so

gidng nhau (similarity index) ciia Bray, Curtis (1957): BC, =1- 515
+8S.

i j
- Chi sb da dang Simpson: (D) = - !

Zp?

trong do: N: tong s6 ca the clia tram/mAu; S: tong so loai trong 1 mau; P;: tan sut cua loai
i trong 1 mau = Xxac suat bat gap loai i trong 1 mau; Cj: tong cac loai gidng nhau giira 2
mau i va j; S, S sb luong loai cua moi mau.

Danh sach thong tin cac bac phan loai (master list) tir nganh toi lodi cua tat ca cac loai
trong khu vuc nghién ctru dung dé xac dinh céc chi so sau day:

- Average Taxonomic diversity (A) (Clarke, Warwick, 2001a, b):

22I<]a)llnlnl

N(N-1)/2
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- Average Taxonomic distinctness (A") (Clarke, Warwick, 2001a, b):

A*:z |<Ja)'JnInJ

ZZk i in i
trong do: ni: biéu thi sy phong phu cta loai thtr i trong mau (bing tong sd ca thé trong
mau); wjj (distinctness weight): chiéu dai (thuong 1a so budc trong bieu do phan nhanh)
nhanh lién ket gitra loai i va j trong hé thong phan loai. Cac phép tinh tong ctia cac loai i
va jtir 1 dén S (tong so loai trong mau) véi | < j vi d§ dai nhanh phan loai giira 2 ca thé
cung loai bang 0 (w = 0).

- Average taxonomic distinctness (AvTD) (A") (Clarke & Warwick, 2001a, b):
22|< d e i<j N 1j
S(S 1)/2

- Variation in taxonomic distinctness (VarTD - A") (Clarke & Warwick, 2001a, b):

v 22#1(0)& _w)z

S(S—1)/2

Vi@ =A"

Phén tich ty 1 twong dong (SIMPER) duoc str dung dé sac dinh céc loai quan trong nhat
trong cac khu vuc hodc nhom ldy mau khac nhau dya trén chi sé twong dong Bray-Curtis.
Phén tich ANOVA va phép thir Kruskal Wallis duoc x4c dinh bang phdn mém Graphpad
Prism va dugc st dung dé danh gia su khac biét gitra cac nam va cac khu vuc lan luot voi
s6 liéu theo phan phdi chudn va khong theo phan phdi chuan.

Biéu d6 hinh phéu (Funnel plot) (phin mém PRIMER v.6) xé4c dinh cac vi tri c6 gia tri A+
bang cach sir dung 1000 mau mod phong cho A+ du kién tir danh sach thong tin bac phan
loai (master list) cia DPVPD. Biéu d0 thuc hién khoang xéac suit 95 % khong chic chin
dua trén sy khac biét gilra cac gia tri A+ thuc té va du kién so vé&i sb loai (Clarke,
Warwick, 2001a, b).

3. Két qua
3.1. Pa dgng va bién dgng thanh phén loai PVPD Viing R giai doan 2002-2021

D3i ghi nhan 179 loai thudce 7 nganh trong cac dot khao sat tir 2002-2021, bao gdm: nganh
giun dot (Annelida), dong vat chan khép (Arthropoda), ham to (Chaetognath), diy séng
(Chordata), thich ty bao (Cnidaria), stta luoc (Ctenophora) va dong véat than mém
(Mollusc). Trong d6, 16p chan mai chéo (Copepoda) thuoc nganh dong vat chén khép
(Arthropoda) chiém uu thé trong cac nim khao sat, tiép dén 1a Cnidaria va Chordata; cac
nhom con lai nhu Annelida, Ctenophora va Mollusc dao dong tir 1-10 loai véi tan suat
xuat hién thua thét. Pang chi ¥ khi Annelida chi xuét hién vao cac nim mua kho va
Ctenophora thi gan nhu ving mit tir 2012 (Bang 1).
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Bang 1. Thanh phan loai dong vét phu du trong khu vuc nghién ctru theo thoi gian

Trong vinh Ngoai vinh E:‘)):g
Phylum 3002 5603 ong
(Mua) 2003 | 2012 |2013| 2021 | Tong (Mura) 2003 (2012|2013 | 2021 | Tong
Annelida 1 1 2 1 1 2 2 3
Arthropoda 60 71 41 28 44 98 68 74 | 45 | 33 | 54 110 121
Chaetognatha 5 5 1 2 6 4 1 2 6 6
Chordata 5 7 6 6 13 6 2 5 12 14
Cnidaria 7 9 3 6 17 9 10 6 7 18 24
Ctenophora 1 1 2 3 2 1 4 4
Mollusca 4 4 2 2 6 3 3 1 2 2 5 7
Téng 82 97 53 40 61 144 93 103 | 57 | 44 | 72 157 179
25 - - 160
186 loai
20 A —e—Mat db
- 120
B
w19
= T
b Rt~
S 10 (X @
o
= \ #1 | 40
2 5] Ky 1
0 0
2002 2003 2012 2013 2021 2002 2003 2012 2013 2021
(Muwa) (Muwa)
Trongvinh Ngoai vinh

Hinh 2. Bién dong s loai va mat do dong vat phu du vinh Viing R6

C6 thé thdy dugc xu hudng suy giam sb loai ctia quan x4 sinh vat (nganh dong vét giap
xac thé hién rd nhét) & ca hai khu vuc vinh 1a nhu nhau tir sau nam 2003. Bién dong mat
do cling tuong ty, tuy nhién mat d¢ trung binh DVPD khu vuc trong vinh nam 2021 lai
cao bat thuong (20.525 + 9.225 ¢4 thé.m™) so v6i ngoai vinh (6.692 + 6.111 ca thé.m™)

(Hinh 2).

Khac nhau theo mua dugc so sanh gitra hai nam 2002 va 2003, trong d6 su khac biét vé sb
loai gitra hai mua ¢ ca hai khu vuc 1a khong dang ké; mat do trung binh vao mua mua luén
cao hon mua khoé ¢ ca hai khu vuc. Tuy nhién, phan tich thong ké cho thay c6 su khac biét
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gitta mat dg trung binh vao mua mua (2002) va mua kho (2003) ¢ khu vuc ngoai vinh (hau
kiém dinh Kruskal Wallis, p < 0,001).

3.2. P da dang quén xa dgng vdt phu du khu veec vinh Viing R6
3.2.1. Pa dang quan xa

Nhin chung khéng c¢6 nhiéu khac biét giita trong va ngoai vinh Viing R6. Cac chi sb da
dang Shannon va Simpson, d6 6n dinh quan xi Pielou khu vuc trong vinh khong bién
dong nhiéu theo thoi gian, riéng d6 giau c6 loai Margalef trong ndm 2021 cho thiy xu
hudng suy giam dan, thip hon 2 1an so v&i ndm 2003 (p < 0,05, hau kiém dinh Kruskal
Wallis). Quan x3 DVPD khu vuc ngoai vinh khac biét nhiéu giita cac nam, cu thé ca 4 chi
s0 da dang cac nam 2002 va 2013 déu thap hon so vi cac ndm con lai. Trong do, déng
chu ¥ khi cac chi sb da dang sinh hoc trong nim 2013 suy giam nhiéu so véi ndm trude do
(p < 0,05, hau kiém dinh Kruskal Wallis). Ngoai ra, khac biét theo mua ciing kha rd rang &
khu vuc ngoai vinh véi do giau co loai Margalef, cac chi s6 da dang Shannon va Simpson
trong mia mua (2002) déu thip hon trong mua khé (2003) (p < 0,05, hau kiém dinh
Kruskal Wallis) (Bang 2).

Bang 2. Gié tri trung binh va do I¢ch chun cac chi s da dang sinh hoc cia BVPD
khu vye vinh Viing R6 trong cac dot khao sat tir nam 2002-2021

Trong vinh Ngoai vinh
Cacchisd | 2002|2003 | 2012 | 2013 | 2021 | 2002 | 2003 | 2012 | 2013 | 2021
Mua Kho Mua Kho

Margalef - mean | 4,60 | 6,25 | 3,93 | 3,83 | 3,28 | 3,21 | 6,11 | 4,94 | 3,21 | 4,91
Margalef - SD | 0,66 | 1,36 | 1,11 | 0,82 | 0,94 | 0,90 | 1,64 | 0,70 | 0,24 | 0,57
Pielou - mean | 0,68 | 0,68 | 0,80 | 0,69 | 0,67 | 0,56 | 0,73 | 0,86 | 0,36 | 0,70
Pielou-SD | 0,07 | 0,03 | 0,04 | 0,00 | 0,01 | 0,17 | 0,05 | 0,04 | 0,18 | 0,02
Shannon - mean | 2,49 | 2,68 | 2,63 | 2,16 | 2,31 | 1,86 | 2,75 | 3,04 | 1,16 | 2,57
Shannon - SD | 0,27 | 0,17 | 0,22 | 0,12 | 0,18 | 0,57 | 0,26 | 0,20 | 0,56 | 0,11
Simpson - mean | 0,86 | 0,89 | 0,90 | 0,83 | 0,85 | 0,70 | 0,90 | 0,94 | 0,43 | 0,87
Simpson - SD | 0,04 | 0,02 | 0,01 | 0,04 | 0,03 | 0,19 | 0,03 | 0,01 | 0,21 | 0,02

3.2.2. Bién dong quan xa

C6 thé thdy thanh phan quin x4 trong vinh thay doi nhiéu theo khong gian va thoi gian.
Céc nhom da dang va bién dong nhiéu 1a 4u trung va cac bd thudc 16p chan mai cheo;
trong do, Cyclopoida chiém uu thé trong cac nam 2012, 2013 va 2021, ndi bat & khu vuc
ngoai vinh nim 2013 v&i mat d chiém hon 70 % téng mat d trong nim. Nhom 4u tring
cling cho thdy su bién dong lién tuc theo thoi gian gitra hai khu vuc vinh. Riéng lop
Copelata (nganh Chordata) véi ti 18 mét do cao nhat tai khu vue ngoai vinh nam 2002 (38
%) so v6i cac nam khac, phan nao cho thdy sy khac nhau vé cdu tric quan xi giira mua
mua (2002) va mua kho (2003) (Hinh 3).
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Hinh 3. Pa dang thanh phan loai (% theo mat d¢) cua cac chuyén khao sat vinh Viing R6
trong giai doan 2002-2021. Cac nhom khac bao gom nganh Annelida va Mollusca

Db thi CLUSTER cho thdy quan xi dong vat trong vinh Viing R6 khac nhau rd rang theo
thoi gian. Cac mau trong nam 2002, 2003 va 2021 duoc nhom lai véi d6 twong dong vé
thanh phan loai theo mat do dao dong tir 40-50 %; riéng trong nam 2003 1én dén hon 60
%. Nguoc lai, cau trac quan xa DVPD & cac tram nam 2012 va 2013 thay doi nhiéu v6i do
tuong dong chi tir 10-20 % & ca hai khu vuc trong va ngoai vinh (Hinh 4).
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Hinh 4. D4 thi CLUSTER vé d6 tuong dong (%) thanh phan loai theo mét d6 (Bray Curtis)
vinh Viing R6 theo khong gian va thoi gian. Trong do6, IN va OUT: trong va ngoai vinh
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Ket qua phén tich d6 da dang cua cac nhom chiém uu thé (phan tich SIMPER) cho thiy
ciu trac quan xa DVPD cac ndm 2002 va 2003 & ca hai khu vyc cua vinh kha gidng nhau
v6i sy hién dién ciia cdc nhom chan mai chéo va u tring. Trong d6, Calanoid giai doan
copepodite xuat hién kha nhidu véi 17,66 % va gan 16 % trong nim 2002. Cic nim sau
d6, cu thé vao 2012 va 2013, véi su bung nd cac hoat dong nuoi tré)ng thuy san khu vuc
trong vinh (dit liéu hinh anh Google Earth), cAu trac thanh phan loai 1a khac biét rd rang
so voi 2002 va 2003 (giai doan chua bung phat). Oikopleura fusiformis (26,3 %), Acartia
bispinosa (58 %) cliing v&i au tring than mém (21,6 %) dang chu ¥ 1a cac loai wu thé & khu
vue nay. Ngoai ra, khu vye bén ngoai vinh trong giai doan nay cling cho thdy sy khac biét
vé thanh phan quan xd so vo&i cic nim trudc do; Acartia bispinosa (30 %) va
Parvocalanus crassirostris (28,36 %) 1a hai loai chiém uu thé trong khu vyc (Bang 3).

Bang 3. Mirc ¢ phong phu (%) vé mat do trung binh cta cac loai vu thé khu vyc vinh
Viing R6 trong giai doan 2002-2021

Tén oA Trong vinh Ngoai vinh

2002 | 2003 | 2012 | 2013 | 2021 | 2002 | 2003 | 2012 | 2013 | 2021
Copepodite calanoida 17,66 | 4,55 15,97 | 13,35 1,19
Acartia (Juvenile) 2,32 | 3,64 6,27 | 11,52 | 14,05 | 3,88
Acartia bispinosa 58,03 | 2,36 30,09
Paracalanus (Juvenile) 11,04 9,79
Parvocalanus crassirostris 8,65 9,9 3,6 7,07 49 6,16 28,36 | 16,77
Paracalanus parvus 6,64 | 8,26 7,64 | 7,36 | 7,21 | 7,18 3,89
Euterpina acutifrons 5,73 | 1,24 7,05 | 8,03 2,6 4,19 | 13,67
Dioithona oculata 12,8
Oithona brevicornis 9,41 9,81 | 5,46
Oithona nana 8,13 3,08 10,52 2,1
Oikopleura fusiformis 1,71 | 7,18 | 26,33 3,59 | 1,32 | 5,32 | 12,16
Oikopleura longicauda 6,04 14,17
Penilia avirostris 7,37 2,28
Au tring hai manh vo 4,55 | 1,44 | 10,79 2,16 | 6,39
Au trung giap xac 9,74 1,53 3,97 | 6,61 6,4
Au tring chan byung 13,1 | 5,08 | 21,58 | 4,36 | 496 | 6,62 | 2,7 1,92
Au tring giai doan Naupli 6,83

Biéu db hinh ph&u (funnel plot) biéu dién sy twong quan giita s lugng loai voi cac chi sb
da dang, Average Taxonomic distinctness (A") va Variation in Taxonomic distinctness
(A"). Cac duong gidi han xac suit 95 % (duong lién) duoc mé phong dua trén tdi da
1.000 Iya chon ngiu nhién tir 179 loai. C6 thé thay phan 16n cac mau trong khu vuc
nghién ctru dugc chia ra lam hai khu vuc, trong va ngoai murc gioi han 95 % bén dudi voi
su khac biét vé s luong loai gitta cac mau 1a khong nhleu s0 voi A" va A" (Hinh 5A).
Riéng khu vuc ngoai vinh nam 2003 thi nguoc lai, cac mau gin véi dudng gia tri trung
binh A" (trén va dudi dudng dit nét) co sb loai chénh léch kha nhiéu (23 va 56 loai) trong
khi gid tri A" va A" thi gdn nhu bang nhau (Hinh 5).
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Hinh 5. Biéu d6 hinh phéu (funnel plot) cac chi s6 da dang A" (average Taxonomic
distinctness) va A" (variation in Taxonomic distinctness)

3.2.3. Pa dang nguon giong

Ngudn glong trong vinh da phan 1a cac nhom 4u trung thdn mém, hai manh vo, giap xac,
giun nhiéu to va 4u trung giai doan Naupli. C6 thé thay rd xu hudng b1en dong trong cac
nam 2002, 2003 va 2021 1a twong ty nhau véi % mat d6 cac nhom gan nhu khong khac
nhau nhiéu giira trong va ngoai vinh. Trong khi do, 2012 va 2013 lai cho thay su khac biét
1 rét vOi sur uu thé ctia cac nhom au trung hai manh v6 ¢ khu vuc bén trong vinh (gan 85
% tong mat do trong nam 2013) va au trung than mém & ngoai vinh (63 % trong nam
2013). Ngoai ra, au trung Naupli hoan toan vang mat & cac ndm 2002 va 2003, chi xuat
hién va chiém vu thé & cac nim 2012 va 2021 & ca trong va ngoai vinh (Hinh 6).
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Hinh 6. Do da dang (% mat d0) au tring dong vat khong xuwong séng vinh Viing RO
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4. Thao luan

Téng cong c6 177 loai PVPD duoc ghi nhan trong vinh Viing R6 giai doan 2002-2021 voi
chan mai chéo 1a nhom chiém wu thé, trong tu voi két qua cac nghién ctu khu vue dam
vinh 1an can ven bd Viét Nam (Nguyén Cho va cs., 2011; Nguyen Tam Vinh & Poan Nhu
Hai, 2020, 2021). Quan xi PVPD vinh Viing R cho thay xu hudng suy giam theo thoi
gian véi s loai va mat do giam manh trong cac nam 2012 va 2013. Nguyén nhan c6 the
do su gia ting sb luong 16ng nudi (dit liéu hinh anh lich sir Google Earth cho thiy sb
luong 1ong nudi gia ting theo thoi gian, dic biét khac nhau rd rang gitta 2008 va 2003).
Ngoai ra, tir trudc nam 2012, viéc nudi trong thity san trong vinh mang tinh ty phat khién
cho tinh hinh moi truong vung nuodi ngay cang bi suy thoai (Hoang Trung Du va cs.,
2015). Tuy nhién, ) lugng loai trong vinh nam 2021 c6 tdng cao méc du hoat dong nuoi
trong theo thong ké trong ndm 2021 van gia ting; diéu nay co thé lién quan dén hoat dong
nudi trong thay san c6 thé giam bét trong nam 2020/2021 do anh huéng tir dich covid.
Ngoai ra, cac khu vuc ddm vinh lan can, Thi Nai (giai doan 2001-2020) va bé Gi (giai
doan 2009-2020) v6i cac hoat dong dan cu va nudi trong thily san ven b ciing thé hién xu
huéng bién dong quan xa twong tu vinh Viing R6 v6i mat d6 suy giam theo thoi gian va
d6 giau co loai thap (Nguyén Tam Vinh & Poan Nhu Hai, 2020, 2021). Thanh phéan cac
loai chiém wu thé trong cac vinh kha tuong déng voi cac loai thuong gip thudce cac bo nhu
Paracalanus, Acartia, Oithona va cac nhém au trung. Tuy nhién, dam Thi Nai c6 su xuét
hién cua cac loai nudc ngot: Diaphanosoma sarsi, Microcyclops varicans (WoRMs) va
loai nude lg: Acartia (Acanthacartia) tsuensis (Golez va cs., 2002; Sakaguchi va cs.,
2011) trong mua mua. Su khac nhau vé thuy dong luc hoc gilia cac dam vinh néi chung va
gilta cac khu vuce trong va ngoai vinh noi riéng cling la nhén t6 chinh cho tinh riéng biét vé
cau tric quan x4 trong hé sinh thai ddm vinh (Duck va cs., 2012). Da co nhiéu nghién ctru
vé cac thay ddi thuy dong luc hoc tac dong dén cac yéu td phi sinh hoc, do d6 anh huéng
dén moi trudong séng thuy vie. Vi du, gia ting luong nude ngot (tir bd hodc mua) khong
nhitng 1am tang luong dinh dudng (silicate, phosphates, nitrogen) ma con thay ddi d6 man
trong ddm (Johannes & Hearn, 1985), diéu nay anh huong truc tiép dén sinh vat phu du
(Tarafdar va cs., 2021; Johannes & Hearn, 1985; Pitacco va cs., 2019; Boyd va cs., 1992;
Tagliapietra va cs., 2009).

Viéc sir dung cac chi s6 da dang A" va A" thé hién rd rang cac thay d6i vé chu tric thanh
phan loai trong vinh Viing Ro. Gia tri A" va A" (Hinh 5) lan luot cho thay do da dang va
tuong dong cu trac quan xa trong vinh gitta cac ndm. Trong do, cac mau ¢ ngoai vinh
nam 2003 (ndm gan duong gia tri trung binh) la da dang nhat (A" cao nhét) va cau triic
quan x@ khong thay d6i nhiéu (it chénh léch cac gia tri A") mic du chénh Iéch vé s6 loai
rat nhidu. Piéu nay cho thidy do6 da dang quan xi khong phu thudc vao sd luong loai

(Clarke, Warwick, 2001b).
Két luan

Két qua nghién ctru vé DVPD phan nao cho thay hién trang va nhiing thay ddi bao gdm
thanh phan loai, mat dg, cac chi so da dang trong vinh Viing R6 theo thoi gian dudi tac

162



HOI NGHI BIEN DONG 2022
Nha Trang, 13-14/9/2022

dong cua nuoi trong thuy san. Cac chi s6 da dang (A" va A") thé hién rd sy khac nhau vé
do da dang va cau truc quan x3 gifta cac tram trong vinh. Tuy nhién, su thiéu hut cac dir
lidu vé moi trudng van 1a mot thach thirc trong viéc danh gia chét luong moi trudng cac
dam vinh ven bo mot cach tong quat hon.

Loi cam on: Nghién ciru ndy duoc hd tro bdi nhiém vu nghién ctru thudc chuong trinh hd
trg hoat dong nghién cuu khoa hoc cho cic NCVCC nam 2022-2023, ma )
NVCC17.02/22-23. Nghién ctru st dung ngudn sb liéu tir cac dé tai TTKHTN&CNQG
“Xay dung co s& khoa hoc cho viéc khai thac sir dung hop Iy cac viing vinh ven bién Viét
Nam”, chuong trinh giam sat cia TTQTMT tinh Phu Yén ndm 2012-2013, dé tai co so
Phong SVPD, Vién Héi duong hoc ndm 2021. Cong trinh nay dugc thuc hién nhan dip
chao mung ky niém 100 ndm thanh 1ap Vién Hai duong hoc, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam.
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VARIATION OF ZOOPLANKTON COMMUNITIES
IN VUNG RO BAY DURING 2002-2021

Vinh Tam Nguyen', Doan Nhu Hai
Institute of Oceanography, VAST, Vietnam
vinhnguyen@planktonviet.com

Abstract. This study presents variation of zooplankton communities in Vung Ro Bay from 2002
to 2021. Zooplankton communities were assessed species richness, abundance, and
biodiversity indices (Margalef and Shannon) over the sampling times. A list of 179
species belonging to 7 phyla was reported from the surveys. Copepod dominated with
121 species, accounting for 65 % of the total species number, followed by Cnidaria and
Chordata with 24 and 14 species, respectively. The remaining zooplankton groups were
all below ten species. General temporal trends were found for species richness and
density variation in two investigating areas of the Bay: area with high intensity of
aquaculture (inside the Bay) and area with less aquaculture activities (outside the Bay).
The species numbers were declined in 2012 and 2013 and slightly increased in 2021,
more pronounce in Arthropoda in both areas. This could be related to intensive
aquaculture since 2007-2008. Analysis resembles of zooplankton communities,
especially between 2002-2003 and 2012-2013, showed anthropogenic impacts on
zooplankton assemblages. Seasonal changes were high with up to 80 % dissimilarity
between the wet (2002) and the dry (2003) seasons, while diversity indices (Margalef
and Shannon) were opposite (Kruskal Wallis test, t < 0.01). This study provided
primary spatial and temporal data of zooplankton communities in Vung Ro Bay. While
contributing the baseline to further studies, the present study results revealed negative
impacts of aquaculture activities of zooplankton diversity.

Keywords: abundance, zooplankton, taxonomic diversity, arthropogenic impacts,
Vung Ro Bay.
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