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I. DAT VAN DE 

Ca cd quan hf sdng tuong tac vdi san b6 va cac sinh vat s6ng kem khac tao ra mgt can 
bang md het sue phirc tap frong khi van duy tri dugc tinh da dang sinh hgc cao trong s6 nhdm 
dgng vat cd xucmg sdng cua hf sinh thai ran san hd (Randall JE, 1997). Nghien ciru m6i tuong 
quan giira dac diem trong cau true nen day RSH cimg vdi che dg miia vy tdi quan xa ca RSH 
vimg bien nhift ddi la mgt frong nhimg van de can phai dugc tiep tyc nghien ciru trong ITnh vyc 
nghien cim sinh thai hge nhdm ca ran san hd. Bdi le, hieu dugc moi quan hf giira san h6 - ca se 
lam sang td dugc cac yeu td chi ph6i den vifc hinh thanh nen quan xa ca RSH, bien dgng nguon 
lgi d cac cap bac khdng gian va thdi gian cung nhu cung cap co sd khoa hgc cho vifc xay dyng 
va quan ly hifu qua ngu6n lgi sinh vat tai cac khu bao t6n bien (Ohman MC, 1998). 

Nghien ciiru nay dugc tien hanh tai khu bao t6n bien vjnh Nha Trang, tinh Khanh Hoa, mgt 
frong nhihig khu bao t6n cap qu6c gia dau tien dugc dua vao boat dgng. Muc tieu cua nghien 
ciru tap trung giai quyet hai van de: (1) Xac djnh dugc dac diem cau thanh quan xa ca RSH fren 
CO sd phan tich mdi quan hf giiJa cau fruc quan xa ca va cau tnic nen day RSH, (2) Anh hudng 
cua che do miia vy den bien dgng quan xa ca RSH vimg bien nhift ddi. Cac ket qua dat dugc b6 
sung CO sd khoa hgc cho vifc lya chgn vj fri cho cac khu bao t6n bien trong tuong lai va cdng 
tac quan ly ngudn lgi sinh vat ciia Khu bao ton bien vjnh Nha Trang. 

n. PHirONG PHAP NGHIEN CtTU 

L Phirotig phap khao sat ngoai hifn tru-dng 

Khao sat qudn xd cd: 
Vifc danh gia ve phan b6, bien dgng mat do cac ea the trong quan xa ca RSH dugc thyc 

hifn bing phuong phap Ijn quan sat fryc tiep (English et al, 1997) tai 12 mat cat c6 djnh trong 
pham vi Khu bao t6n bien vjnh Nha Trang (Hinh 1) vdi chieu dai day mat cat 100m va dien tich 
quan sat dgc theo day 500m^. Cac khao sat dugc tien hanh vao miia mua (thang 11 nam 2004), 
miia chuyen ti^p (thang 4, 2005) va miia kh6 (thang 7, 2005). Tai lifu su dyng cho khao sat thyc 
dja dya tren cac sach phan loai chuyen nganh ve ca san h6 ciia cae tac gia: Myers F. R (1991), 
Lieske E and Meyers R (1996), Randall JE, Allen GR and Steene RC (1997), Eschmeyer W N 
(1998) va Allen G. R (2000). Ten dong danh (synonym) dugc doi chiSu vdi Froese R, Pauly D 
(eds) (2004). 

Khao sat cdc yeu to ve nen day RSH 
Vifc khao sat dugc thyc hifn ngay sau khi ket thiic qua trinh khao sat ca va dugc ap dung 

phuang phap khao sat theo day mat cat (Line Intercept Method, English va rmk, 1997). Vifc xac 



480 Tuyln tgp HQi nghj KHOA HOC T O A N Q U 6 C V£ SINH HOC B | £ N V A P H A T TRlfeN B £ N VLTNG 

djnh chi s6 g6 ghe eiia nSn day ran dugc tien hanh sau cimg frong qua trinh khao sat. Mgt sgi 
day xich bing kim loai co kich cd nh6, dai 05m dugc tha ty do dgc theo 50m cua day mat cit tir 
diem diu cho dSn diem cu6i ciia day. Day xich se dugc tha theo chieu hudng tha Idng dl no co 
the roi vao eac hang h6e cung nhu cac khe ranh frong nen day ran. Chi so g6 ghe cua nSn day 
dugc xac djnh theo Luckhust (1978): 

RUI = Chieu dai day xich 
Chieu dai tucmg iimg dgc theo day mat eat 

Hf s6 hudng song EXP: dimg de xac dinh kieu ran la hd hay kin vdi ddi sdng. De xac dinh 
EXP, each th6ng dyng frong nghien cuu nay la dimg 01 chai PVC r6ng va noi vdi 01 doan day 
nylon dai 50m de do tdc dg dong chay tang mat d tat ea eac dja diem ran vao liic triSu len. Hf so 
hudng song EXP dugc phan chia ra lam 5 cap do khac nhau nhu: cap dg 1 la d khu vyc kin, cap 
dg 2 ran hd d mire vira va cap do 4-5 la ran hd d mure dg cao. 

BAN D 6 KHU vuc NGHI£N cCru 

Hinh 1. Sc dd cac dja dilm nghien cii'u vung bien KBTB vjnh Nha Trang 

2. Phirong phap xu-ly so Heu 

Cac phucmg phap phan tich thdng ke dugc sir dyng de phan tich so lifu trong nghien cim 
dugc mo phong tiieo Zar (1999), dugc thyc hifn tinh toan bing phan mgm MINITAB 15 va 
phan mem chuyen dyng chuyen phan tich cae dac diSm cua quan xa sinh vat PC-ORD 3.25. 
Phuang phap phan tich chi thj hai chieu TWINSPAN (two ways indicator analysis): cac dir lifu 
d tat ca eac mjt cat se dugc nhom lai vdi nhau sau do chia r^ thanh cac nhdm nhd dya vao 
phuong phap tinh diem tuong dong "cao xuong thip" de lya chgn ra cac nhdm (san h6, ca) co 
cau triic tuong ty d cac dja diem khao sat. Phuang phap phan tich moi tuong quan tuong dong 
CCA (Canonical Correspondence Analysis) giira eac yeu to nen day vdi eac dac diem ciia quin 
xa ca^RSH. Gia thuyet rang quin xa ea (mat do ca the, sinh lugng) cd moi lien hf chat che vdi 
cac yeu t6 nen day (ty If phan tram san h6 song, hinh dang cua cac giong/Ioai frong nh6m san ho 
tao ran, dg g6 ghe cua nen day) dugc bilu dien theo dudng cong bien dgng dich die (unimodal 
gradients cur '̂es) theo Ter Braak (1995). Phuang phap phan tich phuong sai ANOVA dugc sir 
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dung de nghien ciru sy bien dgng vS mat do va sinh lugng (biomass) cua cac hg ca san h6 chii 
dao vdi gia trj chap nhan p < 0,05. Mdi tucmg quan giiira ca va do go ghe cua nen day ran san ho 
dugc phan tich bang phep phan tich h6i quy Simple and Stepwise Regression nham dinh lugng 
hoa sy khac bif t ve sy phong phu trong cac tieu sinh canh cua ran dan tdi sy thay d6i ve mat do 
ca the ciia cac quan xa ca ran san hd tai mgt s6 khu vyc trgng diem khac nhau ung vdi cac mat 
cat khao sat. 

m. KET QUA NGHLEN CtTU VA THAO LUAN 

1. Quan he giira cau triic RSH va cau true quan xa ca RSH 

1.1. Dgc diem cau true nen day ran 

Sir dung phuong phap phan tich chi thj hai chieu TWINSPAN dya vao s6 lifu ve cac dang 
song tren nen day cd the chia eac RSH d khu vyc nghien cuu ra lam 3 quan xa co ban (Hinh 2). 
0 phan ldp thir nhat quan xa A vdi thanh phan chii dao la cac tap doan san h6 canh gi6ng 
Acropora (ACB), quan xa B dai dif n bdi cac tap doan san ho dang phien Montipora (CF) va san 
h6 dang nam Fungia (CMR) va quan xa C vdi cac tap doan san hd dang kh6i Porites (CS) lam 
chu dao Trong quan xa A d phan ldp thu hai chia ra 2 nhom: nhom 1 ed ciing kieu dang s6ng CE 
vdi hai dja diem ran nam d Tay Nam Hon Mun, Bai Lan va D6ng Bac Hon Mieu; trong do Bai 
Lan va D6ng Bac Hon Mieu la viing RSH co kieu nen day DCA (san hd chet bj rong bao phii). 
Nhom thiir 2 frong quan xa A thugc cac dja diem: Tay Dong Bac Hon Mieu, Tay Nam Hon Mun, 
Nam Hdn Tam, Hon Cau va Hon Vung. Nhom 2 khac bift vdi nhom 1 the hifn d nen day SC 
(Hon Cau, Tay Nam Hdn Mun) va kieu nen day co DCA (Nam Hon Tam va Hdn Vung). C5 quan 
xa B cd 2 dja diem ran la Tay Bac Hon Mun va Hdn Mgt trong do Hon Mgt co sy t6n tai ciia 
kieu nen day DC. O quan xa C dugc chia lam 2 nh6m: nhom 1 tim thay d Bac Hon Tam dai difn 
bdi kieu nen day CS, hai diem ran con lai la Hon Rom va Dong Bac Hon Tre co sy khac bift bdi 
CE (Dong Bic Hdn Tre) va ACB (Hdn Rom). 

MCIO " C 2 

Hinh 2. Quan hf tu>ang ddng cCia cac quin xa san hd tren ca sd dip lifu cac d^ing 
sdng a n ln day r^n bdng phu'ang phap phan tich chi thj hai chi iu 

(TWINSPAN Analysis) 

1.2. Dgc diim cau thanh quan xd cd RSH 

Su dung phuong phap phan tich chi thj hai chieu TWINSPAN (Two ways indicator 
analysis) dya vao s6 lifu ve phan b6 cua 9 hg ca ph6 bien trong quan xa ca RSH: ca budm 
Chaetodontidae, ca bang chai Labridae, ea thia Pomaeentridae, ca mo Scaridae, ca du6i gai 
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Acanthuridae, ca thii lu Zanclidae, ca dia Siganidae, ca phen Mullidae va ca mii Serranidae, c6 
\hk chia quin xa ca ran san h6 d khu vyc nghien cuu ra lam 4 nhdm co ban (hinh 3). 

IJ2 

MClO MCll 
MC6 M C l l MC* 

Hinh 3. Quan hf tu'crng ddng cua cac nhdm ca ca ban ciu thinh quin xa ca RSH theo 
phu>vng phap phan tich chi thj hai chilu (TWINSPAN Analysis) 

• Nhom A: dai difn bdi cae loai ca an thyc vat va dugc d î difn bdi cac loai Chlorurus 
sordidus (hg ca md Scaridae), Siganus spinus, S. javus (hg ca dia Siganidae), Hemiglyphidodon 
plagiometopon, chiing thudng ket thanh dan d khu vyc mat bang ran vdi sd lugng hang chyc ci 
the/mat eat. Mgt s6 loai an dgng vat cd nho dugc xep vao nhdm nay deu la dai dien cua hp bang 
chai Labridae (Stethojulis bandanensis, Halichoeres margaritacea). Day la nhdm dac trung cho 
eac RSH thugc Ddng Bac Hon Mieu, Bai Lan, Hon Vung, Bac Hdn Tam va Hdn Mgt; cac r^ 
nay co dac diem chung vdi nen day la san hd chet da bj bao phu bdi rong tao cho nen rat thich 
hgp cho eac loai ca an thyc vat va dgng vat cd nho (phan bd trong cac tham rong tao) tdi kiem 
an va ket dan vdi mat do Idn. 

• Nhom B: dac trung bdi mgt s6 loai co kich thudc nhd, thudng phan bd d cac tap doan 
san ho co nhieu hang bdc de an nap vat dir khi bj de dga. Dai difn bdi cac loai Dascyallus 
reticulatus, Pomacentrus moluccensus, P. lepidogenys (hg ca thia Pomacenfridae), chiing co m t̂ 
do kha cao tir hang chyc den hang fram ca the tren mgt mat cat khao sat. Mgt s6 loai ca an dpng 
vat cd nho, dao bdi fren nen day nhu Upeneus tragula (hg ca phen Mulldae); loai Labrichthys 
unilineatus (hg bang chai Labridae) an dgng vat phii du phan b6 tren cae tap doan san ho khoi. 
Ben canh do co 2 dai difn ciia hg ca du6i gai Acanthuridae g6m Ctenochaetus binotata va 
Zebrasoma scopes vdi tap tinh an tao s6ng bam tren cae nen day san h6 chet. 3 RSH la nai phan 
b6 tap trung cua nhom B la Tay Bac Hon Mun, Tay D6ng Bic Hdn Mi6u va Nam Hon Tam. Cac 
RSH d khu vyc nay dugc dac trung bdi eac tap doan san h6 dang khoi gi6ng Porites, xen ke cac 
tap doan san h6 dang canh giong Milepora da tao ra be mat nen day vdi nhieu hang h6c nho lam 
noi an nap cho ca. Mat khac mgt so tap doan san ho mdi chet sau khi bj sao bien gai tan pha, vi 
du nhu d Nam Hon Tam da bj tao day bam tren bS mat cung la dac diem thu hiit nhom ca an tao 
bam tdi kiem an va phan b6 d day. 

• Nhom C: dai dien chu yeu bdi cac nhdm ca sir dung san h6 canh (gi6ng Acropora) lam 
thuc an chinh hoac mot phan frong khiu phin an. Dai difn la cac loai Chaetodon trifascialis, C. 
trifasciatus, C. ornatissimus (hg ca budm Chaetodontidae) thudng di theo cap, cac loai Scarus 
globiceps, S. schlegeli (hg ca md Scaridae) di theo cap hoac kk thanh dan Idn tdi hang chuc ca 
the. Loai ca phen vang Mulloidichthys vanicolensis ciing dugc xep trong nhdm nay vdi nhung 
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dan phan bo chii yeu d sudn doc ran len tdi hang chyc ca the. Cac RSH la noi nhom C phan bo 
gom: Tay Nam Hdn Mun, Hon Cau va Hon Rom. Day la nhung RSH dugc dac frung bdi giong 
san ho canh Acropora la thirc an ua thich ciia nhom ca an san ho cimg vdi vifc bao vf nghiem 
ngat (viing Idi) ciia Ban quan ly khu BTB cho nen da tao ra sy phong phii ve thanh phan loai va 
mat do ca the ciia quan xa ca RSH d khu vyc nay. 

• Nhom D: dugc hgp thanh bdi cac loai ca an dgng vat ed Idn (ca dir) va cac nhom ca co 
kha nang boi lgi nhanh. Chiing thudng phan b6 frong cae hang h6c da, cac dirt gay tao ra eac khe 
ranh ngang fren ran. Dai difn la cac loai: Cephalopholis argus. C. boenack, Epinephelus merra 
(hg ca mu Serranidae), TJialassoma lunare, T. hardwicke (hg ca bang chai Labridae) va Naso 
brevirostris (hg ca dudi gai Acanthuridae). RSH phia D6ng Bac Hon Tre la noi phan b6 ciia 
nhom D vdi dac diem la ran hd, chju tac dgng ciia song gio, nen day cd chu yeu la da tang vdi 
rat nhieu vet dirt gay tao ra cac khe ranh sau. Day la dieu kif n ly tudng cho sy phan b6 ciia nhom 
ca du- (an dgng vat cd Idn) va chi co nhting nhom ca nao co kha nang boi lgi nhanh, chong chju 
dugc song gio mdi phan bd dugc d vimg ran nay. 

3. Moi tiroTig quan giira cau triic nen day ran san ho - ca 

De danh gia dugc yeu t6 nen day RSH nao mang tinh chat quyet dinh den cau tnic quan xa 
ca RSH vifc phan tich tuong quan t6 hgp (canonical correspondence analysis CCA) dugc tien 
hanh vdi eac ma hda nen day co ban nhu: DCA-nen san h6 chet co rong bao phii, ACB-nhdm 
san b6 canh chiem uu the, RUI-dg g6 ghe nen day va hf song hudng sdng EXP-cap dg md doi 
vdi ddi sdng cua ran. Mat do ca the fren cac mat eat khao sat eua 9 hg ca san h6 ph6 bien 
(Chaetodontidae, Pomaeentridae, Scaridae, Labridae, Acanthuridae, Zanclidae, Mullidae, 
Siganidae, Serranidae) dugc sir dung cho phan tich nay. Ket qua the hifn d tren bang 1, hinh 4; 
cac vecto bieu dien eac thong sd nen day ran cd tac dgng len vifc hinh thanh quan xa ca ran, 
chieu dai cua vecto ty If thuan trong vifc danh gia muc do anh hudng cua yeu t6 ran ma no the 
hifn. Cac loai ca cang phan bo d gan diem miii ten ciia vecto thi cang co quan hf chat che vdi 
yeu t6 day ma vecto the hifn hay con dugc ggi la sinh vat chi thj cho vecto d6. 

Qua bang 1 va hinh 4 cho thay ve co ban ket qua phan tich t6 hgp moi quan hf ca - san h6 
triing hgp vdi phep phan tich chi thj hai chieu ve nhom loai chi thj cho cac dang s6ng d nen day. 
Trong 4 yeu t6 nen day ran dugc sir dyng trong phan tich CCA thi 2 yeu t6 ACB va RUI dong 
vai fro quan frgng hon ea trong vifc cau thanh len quan xa ca RSH d khu vyc nghien cim. Xet ve 
loai chi thj cho timg yeu to nen day thay rang: 

- Cac ran dugc dac trung bdi nen day RSH chet da bj rong bao phu dugc dac trung bdi cac 
loai ca an rong va dai difn la loai ca md Chlorurus sordidus co tinh ket dan cao. 

- Cac ran dac trung bdi nen day cau thanh bdi cac tap doan san h6 canh gidng Acropora, 
tuong img vdi dang habitat nay la sy phan b6 ciia nhom ea an san h6 vdi dai dien la loai 
Chaetodon trifascialis 

Bang 1. He sd to hg'p va tu>crng quan giira cac y lu td nIn ddy r^n v i mat dg cOa cac hp cd 
pho bi ln 

Y I U td nIn day 

ACB 
DCA 
EXP 
RUI 

H^sd 
Trgc 1 

-0.08 
-0.20 
-0.20 
0.33 

Tnjc2 

-0.85 
0.12 
0.40 
-0.30 

Tucng quan 
Trgc 1 

0.35 
-0.03 
-0.04 
0.21 

Tn,ic2 

-0.08 
-0.43 
0.16 
-0.39 
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eigen ralue = 0,48 
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.4.00 
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ACB 

eigen value = 0,5 

Hinh 4. Bi lu di ln t6 hp'p mdi quan hf giii'a ca - san hd di^a tren sd l i fu v l mft df cA thi 
cua mgt sd ho ca ph6 bi ln - CCA analysis (cac vec to' du'qrc phdng d^i g ip ba lin) 

- Cac ran co cau friic nen day gd ghe tao ra rat nhieu cac sinh canh nhd (micro habitat) di 
kem vdi cac ran nay la eac nhom ca cd kich cd nho va it di chuyen ra khdi cac hang h6c, t̂ p 
doan san h6. Q kieu ran nay hg ca Thia Pomaeentridae chiem uu the hon c^ va dugc dai difn bdi 
loai Dascyllus reticulates 

- Cac RSH nam d viing hd, d6i mat vdi song gio (hf so hudng s6ng EXP cao) thudng c6 
cau tao nen day la cac vach da thang va c6 rat nhieu khe ranh; dieu kif n mdi frudng d day phiirc 
tap ban cac viing ran kin. Chinh vi vay eac nhdm ca phan bd d day phai cd tap tinh la boi khoe, 
ch6ng chju dugc dong chay, song va chii dgng bat m6i. Trong phan tich CCA nay tbi loai ci 
bang chai Thalassoma hardwicke va loai ca duoi gai dau budu Naso brevirostris la nhom loai 
phu hgp vdi hoan canh song nay. Theo tac gia Fulton (Fulton et al, 2001) day la ket qua ciia qua 
trinh tien hoa thdng qua con dudng chgn lgc ty nhien: nhiing loai ed kha nang boi Igi nhanh co 
lgi the khi s6ng d nhung RSH kieu ran hd, chju tac dgng tryc tiep eua ddi sdng. Trai lai, nhirng 
loai CO kha nang bcri lgi yeu tbi rat de bj danh bat ra khoi nhirng vj tri RSH d nhirng diem chju 
song, dac bift nhirng xao frgn tao ra trong thdi ky bien dgng: dong to, bao nhift ddi... chiing 
thudng CO xu the lya chgn cac ran kin, yen sdng gid de franh sdng do vao ran. 

Th6ng qua ket qua phan tich CCA co the thay ring vifc lya chgn cac y6u to nen day ran 
phuc vu cho cac quan frac ve ngu6n lgi tren RSH (liy ca lam nhdm chu dao) can phai dugc xem 
xet va b6 sung them. NSu tir trudc tdi nay d hiu het d cac nude Ddng Nam A cac nha sinh thai 
hgc ve RSH thudng liy yeu to do phii cua san h6 song lam chi tieu quan frie RSH thi co le can 
phai bo sung them ve chit lugng habitat. Vi du nhu sy da dang ve thanh phin cac dang song 
trong do sy xuat hifn ciia cac tap doan san h6 canh giong Acropora cin dugc quan tam, hoac 
thong so do go ghe nen day can dugc xem la mgt chi thj phuc vy cho chuong trinh quan frac. Ket 
qua phan tich hoi quy thi hifn d Bang 2. va hinh 5 vdi viec liy chi so g6 ghe RUI trong viec 
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danh gia moi quan he vdi mat do ea the va sy da dang ve thanh phan loai frong quan xa ca RSH 
d viing bien Ha Long - Cat Ba vdi viing bien vjnh Nha Trang. 

A 
1200 1 

I y = 536.06x-316 

1000 

800 -j 

600 

400 

200 

R- = 0.78 

0.5 1.5 2.5 3 
H? so go ghe RUI 

B 
80 n 

70 

60 

50 ^ 

40 

30 

20 -I 

10 

0 +-
0 

y = 58.017x-37.395 

R ' = 0.6579 

0.2 0.4 0.6 0.8 1.2 1.4 1.6 1. 

H^ so go ghe RUI 

Hinh 5. Phan tich hdi quy tuyln tinh mdi tipcrng quan giiPa RUI v i mat dp ca/500m RSH: 
A - vjnh Nha Trang, B - H^ Long - Cat Ba 

Qua bang 2, hinh 5 cd the thay rang hf sd go ghe ciia nen day ran co tuong quan thuan vdi 
mat do cua quan xa ca RSH d ca 2 dja diem ran. Tren thyc te quan trac cac RSH quanh khu vyc 
Ha Long - Cat Ba cho thay, frong mgt sd trudng hgp yeu t6 dg phu ciia san ho song khong phan 
anh dugc day dii ve hifn frang ngu6n lgi sinh vat tren ran. Vi du cac RSH d khu vyc dao Van 
Bgi (Cat Ba) cd do phii san ho s6ng tuong ddi cao (65%) nhung lai co thanh phan loai va mat do 
ca thi thip hon cac RSH khac (co do phii san h6 s6ng thap hon). Nguyen nhan tao ra sy khac 
biet nay la do cac tap doan san h6 dang ban Goniopora chiem uu the trong quan xa san h6 tao 
ran d day. Dilu nay ddng nghTa vdi vifc chi s6 RUI d day thap, nen day ran bang phang kh6ng 
tao ra dugc cac tieu sinh canh cho ca va sinh vat song kem khac an nap. Sy kem phong phu ve 
gi6ng loai san h6 d day cung lam giam sy lya chgn ve nguon thiirc an, mgt frong nhung nguyen 
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nhan din tdi hifn tugng kem da dang ve mat do ca the frong quan xa ca san h6 fren ran t?i khu 
vyc nay. 

Bang 2. Phan tich hdi quy tuyln tinh sd l i fu thd (untransformed data) v l m^t 6g ck thi 
tren 500m^ RSH viing bi ln Ha Long - Cat Ba va vjnh Nha Trang 

RSH 
H? Long - CSt Bk 

Mat do c^ the 

Vjnh Nha Trang 
Mat dg ca the 

Phuang trinh 

Y = -37,4 + 58,02X 

Y = -316 + 536,06X 

R̂  

0,66 

0,78 

4. Bien dfng miia vu 

De danh gia dugc nhimg tac dgng eiia yeu td miia vy len quin xa ca RSH khu vyc nghien 
ciiu, 4 hg ca dai difn cho quin xa ca RSH tai khu vyc nghien curu dugc lya chgn g6m: hg budm 
Chaetodontidae (nhdm ca an san h6), hg ca thia Pomaeentridae va ca du6i gai Acanthuridae 
(nhom ca an thyc vat), hg ca mo Scaridae (nhom ca an tap) va hg ca mii Serranidae (nhdm ca dii 
an dgng vat) (Sale PF, 2002). Ket qua phan tich phuang sai ANOVA dya vao so lifu ve sinh 
lugng tuoi (biomass) dugc trinh bay d Bang 3 va Hinh 6 cho thay 4 hg ca mii, ca mo, ca du6i gai 
va ca thia deu the hifn sy bien dgng rd ve biomass cd lien quan den sy thay ddi ve mua vy (p < 
0,05) vdi xu hudng tang cao ve biomass frong miia khd so vdi miia mua, trong khi khdng co sy 
khac bift nhilu trong miia chuyin tiep. Hg ca budm khdng cho thay sy khac bift ve biomass (p 
> 0,05), the hifn yeu t6 miia vy it anh hudng den sy bien dgng ve biomass ciia hg ca nay. 

Phan tich phuang sai ANOVA ve bien dgng mat do ca the trong cac miia quan frac dugc 
the hien d bang 4 va hinh 7 cung cho ket qua tuong ty nhu nhung sd lifu ve biomass: eac hQ ck 
mu, ca du6i gai, ca thia va ca mo deu cho thay cd sy khac bift giira cac miia trong nam (p <0,05) 
vdi xu the mat do ea the trung binh/mat cat khao sat miia kh6 cao hon ban miia mua. Ve mat dp 
ca the eua hg ca budm cung tuong ty nhu biomass (p > 0,05) va thi hifn miia vy kh6ng phai la 
yeu t6 tac dgng Idn den sy bien dgng biomass va mat do ciia hg ca nay ma nd phy thugc vao cac 
yeu t6 khac. Xet ve ca 2 th6ng s6 ve biomass va mat dg thi cac hg ca dugc lya chgn trong phan 
tich phuong sai deu cho thay xu the khac bift giira miia mua va miia khd (loai trir hg ca budm): 
mat dg va biomass thudng cao ban vao miia khd so vdi mua mua. Tuy nhien diem dac bift d day 
l̂ i thay d ca mu bdi le eac sd lifu ve ca mat do va biomass thi cho thay vao mua chuyen tiep hau 
nhu rat it bat gap cac ca the frudng thanh (kich ed > 15cm) d cae ran khao sat. 

Bang 3. Phin tich phu'ang sai ANOVA biomass cua mpt s6 hg ca san hd di ln hinh v l tic 
dgng cua bi ln doi mua vy 

Hgca 
Serranidae 

Chaetodontidae 

Scaridae 

Acanthuridae 

Pomaeentridae 

Gia trj F 
10,74 

0.90 

6,12 

8,41 

7.86 

Chi sd p 
0.002* 

0.32 

0.02* 

0,006* 

0.008* 
Gid tri pphii hpp (p< 0,05) 
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Senmiidae Chaetodontidae Scaridae Acanthuridae Pomaeentridae 

S Miia mira 0 Miia chujen ti^p n Miia kho HQCi 

Hinh 6. Bien dgng miia vu ve g i i tri biomass trung binh tren cac m|t c I t khao sat cua mgt 
sd hg ca dien hinh (p < 0,05) 

Dieu nay cd the lien quan den sy di cu eiia quan dan den cac bai de tap trung d do sau Idn 
hon (20m nude) d mgt dja diem e6n ran nao do trong pham vi khu bao ton hoac tdi mgt bai de 
truyen thdng cua hg ca nay frong miia chuyen tiep de chung tien hanh sinh san (Sadovy Y va 
Domeier M, 2005). Rieng hg ca budm va ca thia la cac nhom ca co kich thudc co the nho va 
s6ng an nap trong eac tap doan san h6 va con non phan Idn khdng phat tan ra khdi pham vi phan 
b6 cua cac quan the ca b6 me (Quan NV, 2002, Almany et al, 2007). Theo logic thi mat dg ca 
the cua budm phai cao hon vao miia kh6 (miia sinh san) (Thresher, 1984), nhung ngugc lai trong 
nghien ciru nay hg ca budm lai khdng cd sy khac bift ve mat dg va biomass giOa miia mua va 
miia khd. 

Bang 4. Phan tich phu'O'ng sai ANOVA gia trj mf t dp c i t h i trung binh cua mgt sd hg c i 
san hd di ln hinh lien quan tdi y lu td bi ln d6i miia vu 

Hg ca 
Serranidae 

Chaetodontidae 

Scaridae 

Acanthuridae 

Pomaeentridae 

Gia tri F 
4.83 

1.39 

4.95 

7,12 

12.6 

Chi sd p 
0.03* 

0.25 

0.02* 

0,009* 

0.001* 

Gid tri pphii hprp (p< 0,05) 
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Hinh 7. Biln ddng miia vg v l g i i trj mf t dg trung binh tren c i c m|t c i t khao s i t ciia mft 
sd hg ca d i ln hinh (p < 0,05) 

IV. KET LUAN 

Cac quan xa ran san h6 khu bao t6n bien vjnh Nha Trang mac dii chi phan bd frong mpt 
pham vi hep (bac thang km) nhung co ti'nh da dang cao ve cau triic ran vdi 3 kieu quan xa san ho 
CO ban. Sy phirc tap ve cac d?ing sdng d nen day (the hifn d chi sd g6 ghe nen day) va kha nang 
cung cap cac tieu sinh canh (micro habitat) cao ban cac ran san hd d cac khu vyc bien ven bir 
khac cua Vift Nam (vjnh Ha Long) lam co sd quan trgng cho ca va eac sinh vat song kem frong 
ran san h6 khac phat frien. 4 nhom ea co ban cau thanh len quan xa ca RSH khu vyc nghien cuu 
g6m nhom ca an thyc vat, nhdm ea an dgng vat cd nhd, nhdm ea an san hd s6ng va nhdm ca Urn 
dgng vat cd Idn. 

Cac yeu t6 nen day ran san h6 chii dao tac dgng den sy hinh thanh quan xa ca RSH khu 
vyc nghien ciru bao g6m: do phii san h6 s6ng, dg g6 ghe nen day, hf so hudng sdng ciia ran va 
nen ran san h6 chet co rong bao phu. Ket qua nay djnh hudng cho vifc nghien ciiu cac chi so 
sinh thai b6 sung cho vifc thiet lap va quan ly cae khu bao ton biln, dac bift la vj lya chpn vj 
tri cac khu bao t6n bien. Ben canh yeu t6 djnh lugng ve dg phii san h6 song theo each tiep can 
truyen th6ng, rat phai xet them cac chi s6 djnh lugng khac nhu dg go ghe nIn day va hf so 
hudng son^ vao c6ng tac khao sat, quan trie va quy hoach khu bao t6n biln. Bdi le thyc tien 
cho thay neu chi dya do phii san h6 s6ng thi frong nhirng trudng hgp cy thi da thiy co nhirng 
ban che do chua phan anh dugc sy phirc tap trong eac tuong quan san hd - ca cua hf sinh thai 
RSH d cap dg tieu vung. 

Yeu to miia vu co tac dgng ro rft den sy biln dgng vl sinh lugng (Biomass) va mat dp ca 
the cua quan xa ca RSH frong khu vyc nghien ciiu. Quy luat chung la Biomass va mat dp ca the 
thudng cao hon vao miia kh6 va thip hon vao miia mua. Tuy nhien ly giai cho sy khac biet nay 
la tuong doi phuc tap vi no co lien quan tdi cac nghien cuu bo sung vl miia vy sinh san, tap tinh 
quan dan va bien dgng quan thi. Mat khac co mgt so ngoai If vdi mgt so hg ca canh biln nhu ca 
budm Chaetodontidae thi kh6ng thi hifn sy khac bift giira cac miia trong nam. Nhu vay, ben 
canh yeu t6 miia vu con co mgt so nguyen nhan gidi ban khac tac dgng den quin xa ca budm 
nhu hifn trang ciia RSH (cac dang song nIn day), dac dilm sinh hgc sinh san (sire sinh san) va 
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nhaii tac. Trong nhii-ng nam 1990 cua the ky trudc, vimg biln vinh Nha Trang la noi cung cap 
nguon ca canh nude man quan trgng ciia ca nude va thu gom xuat khau di cac nude. Viec khai 
thac bira bai cac ho ca c6 mau sac dep va cd gia frj thuong mai cao nhu ca budm da lam suy 
giam mat do ciia cac quan the ca d day, dan tdi suy giam mat dg ciia nhdm ca trudng thanh va 
doi hdi can cd thdi gian dai hon de phuc h6i. 

De quan ly cd hieu qua ngu6n lgi sinh vat bien noi chung, ngu6n lgi ca RSH noi rieng eiia 
khu bao t6n bien vjnh Nha Trang. Thiet nghi, ngoai vifc ap dyng cac cong cy vl quan ly can day 
manh c6ng tac nghien cuu khoa hgc nhu lap ban do cac sinh canh (habitat mapping) va cac sinh 
vat s6ng kem theo do. Dac bift, can cd nghien cim ve eac bai giong, bai de cua ca san h6 frong 
miiâ  sinh san, nham de ra dugc cac bifn phap quan ly nguon lgi biju hifu', phuc hoi va cimg cap 
ngu6n gi6ng bang hifu ling tran "spill over" tir khu bao ton biln ra eac vimg biln lan can ven bd. 
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THE INFLUENCE OF HABITAT COMPLEXITY AND MONSOONS ON REEF 
FISH COMMUNITIES AT NHA TRANG BAY MARINE PROTECTED AREA, 

KHANH HOA PROVINCE 

Nguyen Van Quan 

SUMMARY 

12 permanet transects in the vicinity of the Nha Trang Bay marine protected areas have 
been selected for studying the interactions among habitat structures, monsoonal effects on the 
structure of reef fish communities. 3 major coral communities were classified, corresponding 
with 4 reef fish groups (divided by frophic structure and distribution pattems). 4 main driven 
factors effect on the reef fish - habitat relationship are live coral cover, rugosity index, exposure 
index and dead coral with algae. The seasonal factor remarkably causes the dynamic on the 
biomass and abundance (individual count) of reef fish communities at the study area. The iiigher 
biomass and abundance was recorded in dry season to compare with that of the rainy season (p < 
0,05). Besides, the fishing practices can be considered as the most effects on the community 
dynamic that need to be concenfrated. The initial findings based on this study tends to contribute 
the oriental stiidy on the ecological critetiia to establish the future marine protected areas in 
Vietiiam as well as provide the science sounds for effective management in Nha Trang Bay 
MPA. 


