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v Ran san ho Hon Chong «Ping Tat(HC-DT) 18 hé sinh thai gin bo cubi
cung con sot lai & Vinh Nha Trang. Tinh trang tong thé ran duogc xép
hang Trung binh (d¢ phiisandi6 cing trung binh 32,4%) vuot trdi so voi
cac khu vuc khac trong Vinh Nha Trang, voi mét so dieém c6 kha nang
phuc hoi tot (dg phu > 50%).

v Ghi nhan thanh phén loainXdc dinh t‘(;)ng cong 73 taxa san ho cing thuge
12 hogai ran sam,h6 gan bo Hon Chong - DPang Tat.

v’ Calptric quan xa uupthé: Sy chiém wu thé ciia nhom san hoé Acroporidae
(chiemy= 35,1% sQ,taxa), la bang ching vé kha ndng sinh truéng manh
meeua cac loansan ho tao khung phuec tap tai khu vuc nay.

vy Déxuat kKhu wuc bao vé cap thiét: Da xac dinh va khoanh ving hai khu
vaic uuitién bao vé (HC2 va DT3) dya trén dir liéu d6 phu cao.

~ém tit: Ran san ho Hon Chéng - Dang Tat 1a mot hé sinh thai bién ven bd
quy gia valla kha vuc ran san ho gan bo cudi cung con sot lai & Vinh Nha Trang. Hé
sinh thai nay bao gdbm nhiéu hop phan sinh hoc va phi sinh hoc, trong do, san ho clng
tao ran (Scleractinia) dong vai tr6 then chét 13 tac nhan kién tao va cung cap khung
suon ciu triic phte tap. Két qua khao sat nam 2024 cho thy tinh trang tong thé cua
ran & muc Trung binh v&i @6 phu san hd cing trung binh dat 32,4 £+ 3,17 %. Vé do
phu cac hop phan day, khu viuc Hon Chong cho thay sirc khoe tot hon véi nén day chu
yéu san ho cing (35,97 £ 5%), cat (23,94 + 4,67%) va san ho chét (16,57 + 2,33%).
Piém HC2 dat d6 pha vuot trdi (65,7 = 7%), chiém uvu thé boi san hd canh va ban
tang trudng nhanh (Acropora, Montipora). Nguoc lai, khu vuc Pang Tét ¢ ty 1¢ san
hé6 chét (17,02 = 3,67%) va vun san ho (12,93 + 2,67%) cao hon du diém DT3 van
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dat do phu cao (50,3 £ 2%), phan anh mirc do bién dong méi trudng 16n hon trong
qué khur. Nghién ctru da xac dinh dugc 73 taxa san ho cung thudc 12 ho. Céu tric ran
cho thay su chiém uu thé cia ho Acroporidae (chiém = 35,1% taxa), nhom san ho
nhay cdm nhung tang truong nhanh, cung voi sy hién dién 6n dinh cua cac nhém tao
khung suon bén virng (nhu Faviidae va Poritidae). Sy can béng nay tao nén madt h¢
sinh thai c¢6 cdu trac phire tap va kha nang phuc hoi cao. Dua trén dit liéu d6 phu cao
va su hién dién ctia san ho con non, cac khu vuec HC2 va DT3 duge dé xuét 13 khu vuc
wu tién bao vé cap thiét nham duy tri "ngan hang gen" san ho va thuc ddy qua trinh
phuc hdi sinh hoc cho toan Vinh Nha Trang.

- Tir khod: Hon Chéng; Pdang Tat; Thanh phan san hé cimgs P6 phii nén day;
Phuc hoi.

1. PAT VAN DE

Ran san ho 1a mot trong nhitng h¢ sinh thai bién giau da‘dangsinh hoc nhat trén
thé gidi, dugc vi nhu “rimg nhiét doi dudi bién”. Chdng chiém chua déy 1% dién tich
dai duong nhung la noi sinh song ctia hon 25% eac 10di sinh.vat bicat Theo bao cao
cua Lién minh Qudc té Bao t6n Thién nhién IUCN)yran'san ho cung cap gia trj kinh
té Ién dén 375 ty USD mdi ndm, bao gdm bdo vé bo bién, nguon lot thuy san, va phat
trién du lich. Chiing ciing déng vai trd quan trong trdng viée hap thu CO: va cung cip
oxy cho mdi truong [1].

Tai Nha Trang, ran san h6 la'mdt tai san thi€n'mhién vo gia. Vinh Nha Trang,
duoc cong nhan 1a mot trong nhitg vinkydep nhat thé gidi, co hé sinh thai bién da dang
v6i hon 350 loai san ho thude 89 gidng va,15 ho, cuing hang tram loai sinh vat bién
khac [2]. Tuy nhién, ran san hotai'déy, dang chill 4p luc nghiém trong tir bién d6i khi hau
va cac hoat dong ctia con nguo1.‘Fheo nghién ctru cia Trung tam Nhiét doi Viét - Nga,
dién tich ran san hgkhoe manh ¢ khu vuc da bién mat gan 90% trong vong hai thap
ky qua [3,4]. Hién tuong tay trang san'ho xay ra ngay cang thuong xuyén khi nhiét do
nuée bién vuot ngudng 302C, 1am gigm kha ning phuc hoi va sinh truong ciia san ho [3].

Khu bién Hon Chong 4Ping Tit nim & phia bac thanh phd Nha Trang, thugc
tinh KdighhyHoaVict Nam, Day 1a mot khu vuc ven bién dic biét, n01 tiéng voi canh
quan(thién nhién dée.dao va gia tri sinh thai bién cao. Bai bién nay nam doc theo tuyén
duong bién Pham, VaniPong, cach trung tim thanh pho khoang 3 km vé phia bic. Hon
Chong duoc biétidén voi cac khdi da tu nhién 16n, xép chdng 1én nhau mot cach ky la
va gan lien@igihiéu truyén thuyét dan gian. Khu vyc nay khong chi thu hut du khach
boi ve dep tu nhién ma con 1a noi ly tuong dé nghién ctru vé hé sinh thai ran san ho,
khi cac ran san hd ven bd phat trién manh m& ¢ do sau tir 2 dén 5 m. Vé phia Ping
Tat, day 1a mot khu vuc ven bién tiép giap v6i Hon Chong, bao gém ca bai cat va
vung nudc noéng. Voi dac diém da dang vé sinh canh, khu vuc nay 13 noi cu tra ctia
nhiéu loai sinh vat blen tao nén mdt moi trudng sinh thai phong pht va dong vai tro
quan trong trong bao ton va phat trién bén viing bién dao Nha Trang. Mot s6 nghién
ctru budc dau tai ddy cho thdy Hon Chong khéng chi chiu anh hudng tir bién d6i khi
hau ma con tir cac hoat dong con ngudi nhu khai thac thuy san khong bén ving, 6
nhiém tir nude thai sinh hoat va du lich [5].
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Viéc nghién ctru tai Hon Chong mang ¥ nghia dic biét trong bdi canh nay.
Khong chi cung cap dir liéu khoa hoc dé hiéu 15 kha nang thich nghi va phuc hoi ctia
san ho6, nghién ctru con giup dua ra cac giai phap bao t6n hiéu qua. Nhitng mé hinh
thi nghiém tai day c6 thé lam co s cho viéc nhin rong cac bién phap phuc hoi san ho
tai cac khu vuc khéac cua Nha Trang va Viét Nam. Hon ntra, viéc bdo tdn ran san hod &
Hon Chdng c6 tac dong truc tiép dén sinh ké cua cong dong dia phuong, boi nganh
du lich sinh thai bién tai Nha Trang, véi ran san ho dong vai tro trung tam, tir 1au da
duoc biét dén 1a mot nguén thu nhap quan trong va tao ra nhiéu co hdi viéc lam cho
ngudi dan. Dé co du co s¢ khoa hoc dé xuat cac giai phap quan 1y, bao vé cac hé sinh
thai tai mot sd khu vue trong vinh Nha Trang dang c6 diu hiéu phuc hoi, dic biét 1a
khu vuc Hon Ché)ng - bang Tét, viéc tién hanh cac khao sat da dang sinh hoc ven bién
Hon Chong - Pang Tét 1a rat can thiét. Muyc dich cta nghién ciru nady nham: (1) Xac
dinh d6 phu cac hop phan day khu vuc Hon Chdng - Pang Tat; (2) Xac dinh da dang
thanh phén loai san hé cing tao ran khu vyc nay.

2. POI TUQNG VA PHUONG PHAP NGHIEN CU'U

2.1 Pia diém, thoi gian nghién ctru

- Pia diém: 06 mat cat khao sat san 6 duoc lwa chon dai dién cho khu vuc
nghién ctru bao gdm Hon Chong (HC1-3) va®ing Tat (BT1-3) (Hinh 1).

- Thoi gian thyc hién: thang 03 nam 2024.
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Hinh 1. So d6 cac diém khao sat ran san hé tai Hon Chdng - Ping Tat, Nha Trang
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2.2. Phwong phap khao sat ngoai thue dia

2.2.1. Xdc dinh d phii san hé va cdc hop phan day khdc

Do phu cua san hd séng va cac hop phan nén day khic dwoc xac dinh bing
phuong phap Mit cit diém cham (Point Intercept Transect - PIT), dugc hi¢u chinh dya
trén tiéu chuin ciia Reef Check [6] va cc hudng dén diéu tra sinh thai bién nhiét d6i [7].

Thiét lap mat cat: Tai mdi diém khao sat, thlet 1ap hai (02) mat cat tuyén tinh
dai 100 m bang thudce day chdng nude. Cac mat cit dugc tha song song voi bo bién
(hodc dudng dang sau) tai do sdu muc tiéu, trong khoang 2 m dén 5 m. Khoang do siu
tir 2 m dén 5 m duoc lwa chon vi day 1a doi suon ran (reef slope) chinh, noi tip trung
da dang sinh hoc va d phul san ho cing cao nhét tai khu vuc raft ven bd nay. Pay
cling 1a do sau t6i wu cho sy phat trién quang hop cia san ho fihung,dong thoi chiu
anh hudng ro rét nhat tir cic tac dong ven b (nhu tram tich} ¢ nhiém)iva bién dong
nhiét do bé mat. Hai mat cit 100 m tai mdi diém duoc thiét lap cach nhaukhoang 10-
15 m dé dam bao tinh doc 1ap twong d6i cua dir liéu ¥@bao quat duge su bién thién
khong gian trong pham vi diém khao sat. Mi mat cat 100 mdugc chia thanh bon (04)
doan quan tric chinh: 0-20 m, 25-45 m, 50-70 m{ya 75295/

Quy trinh ghi nhin dir li¢u (dlem cham): Thotlan stdung thiét bi lin SCUBA
di chuyén doc theo mit cat. Tai mdi doan quan trac 20 mytién hanh ghi nhan hop phan
nén day tai cac diém cham dugc danh dau. Tongisd dlem ghi,nhan trén moi mat cit la
160 diém (tirc 1a 40 diém trén mdi de@n 20 m). Tai'mdi diém cham, hop phan nén day
nam tryc tiép dudi diém d6 duogc dinh danh va ghi laiy bao gdm: San ho cimg (Hard
Coral - HC), San ho mém (Soft Coral - S€), San ho chét c6 tao (Dead Coral with Algae
- DCA), Rong (Algae - Al9nCo bién (Seagrass® SG), Hai mién (Sponge - SP), Pa
(Rock - R), Cét (Sand - S), Vunisanth6/Séi (Rubble - RB), va Sinh vat khéac (Other - OT).

2.2.2. Diéu tra sy da'dang thanh phan lodi ciia san hé

Nghién ctru dugc thuc hién nhém x4c dinh toan bo thanh phﬁn loai san ho cliing
tao ran (Scleractinia) trong khu vire nghién ctru. Quad trinh nay bao gém thu thap mau
vat va chup@nh phanloattai hién truong.

Phwongphip,thuthap va xir Iy miu vat:

St dung thiét bi [an¢6 khi tai (SCUBA) dé khao sat va thu thap mau dai dién
trén toan bo ranytir d6i san ho ndng nhat cho dén chan ran.

Thu miu tai hi¢n truong: Déi voi «cac loai san h6 dang phan nhanh (branching)
hodc dangiban (tabular), tién hanh thu mau bang kim chuyén dung, cat lay mot phan
nhanh hodc manh c6 kich thuéc nhoé (khoang 3-5 cm). DPdi vé6i cac loai san ho dang khdi
(massive) hodc dang mang (encrusting) str dung btia va duc dé 1y cac khdi mau vét dai dién.

Xirly va bao quan miu: Mau vat duoc dan nhan ngay lap tirc voi day du thong
tin vé ma sd, vi tri (toa d0 GPS), d6 sdu, va hinh thdi séng. Miu duoc ngam trong
dung dich Sodium Hypochlorite 5-10% (nuéc Javen) trong vai gio dé loai bd md6 mém
va cac chat hiru co bam dinh, sau do rua sach bang nudc ngot. Dbi véi truong hop
khong thé sir dung hoa chat, mau duoc ngdm trong nudc ngot ngay dé mé6 mém phéan
huay tu nhién. Sau khi lam sach, mau duoc phoi ning dén kho hoan toan (dry skeleton)
va sin sang cho viéc phan loai va luu trit tai phong thi nghiém.
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K¥ thuat ghi hinh phan loai

Str dung may anh chuyén dung dudi nude (Olympus TG6 c6 dén hd trg) dé ghi
lai hinh anh cua tat ca cac loai san ho bét gip tai hién truong, bao gdm ca nhimng loai
khong thu miu vat. Tién hanh chup can canh (macro-photography) va chup toan canh
kém thude do dé ghi lai 1 rang cac dic diém phan loai quan trong nhu hinh thai tap
doan (colony shape), cdu triic thanh vach san hé (corallite structure), va kich thuéc
polyp, nham hd trg viéc dinh danh chinh xac dén cép do loai. Mau vat dugc luu giit
tai Phong Sinh thai Nhi¢t doi, Trung tam Nhiét doi Viét - Nga.

'Phuong phap phan loai san hé tao ran duoc xdc dinh qua hinlythai ngoai, mau
sic song va cau trac b xuong dac trung d& nhan biét dva trén ca€ tai liéu phén loai.
Déi v6i nhimng loai khong thé tién hanh phan loai tai thuc dia s& diroc thu.mau, chyup anh
va phan tich tai phong thi nghiém dya trén hinh thai va cAudric bo xuong. Viéc dinh
loai duoc thuc hién boi TS. Piang P4 Hung Viét, GS. Yoko Nozawa va GS. Fukami
Hironobu duya theo tai li¢u cua Veron (2000), Latypovd(2006), Dautovay(2007) [8-10].

2.2.3. Ghi nhdn san hé non (Juvenile coral observation)

Do han ché vé thoi gian va ngudn luc, nghién'etu nay khong,thuc hién cac mat
cat dinh luong (quantitative quadrats) chuyén biét chosan héyon. Thay vao dé, viéc
ghi nhan san hé non duge thuc hién bang phuong pliép quan sat dinh tinh (qualitative
observation). Trong qué trinh thyc higdkhao sat da dang loai (Muc 2.2.2) va di chuyén
doc theo cac mat cat PIT (Muc 2.2.4), chung t61 d@)ng thoi ghi nhéan sy hién dién/véng
mat (presence/absence) cua cac tdp doan san ho non. San hd non trong nghién ctru nay
duoc dinh nghia 1a cac tap doan santhd méi bam tru, c6 dudong kinh tdi da < 5 cm. Cac
quan sat nay, dic biét 1a tai eackhu vaee HC2,va DT3 (Hinh 1), dugc st dung lam chi
dau dinh tinh cho thdy d4u hiu, tai'sinhi(signs of regeneration) ctia ran, chir khong
nham muc dich tinh toan msdo hay ty 1&'séng.

2.3. Phwong phap xir 1y §6 li¢u

Phuong phapixéc dinh do phtt cac hop phan day: Do phu (%) = (S6 diém cham
trén mat cat/160)x 100.

Phttong phap danh gia stc khoe ran san hé cin ¢t vao do phu san ho sdng trung
binh (%) (Bang, 1) {8].

Bang 1. Chi s0 strc khoe ran san ho

DPo'phii san hd song trung binh (%) Xép hang
0-25 Ngheo
26-50 Trung binh
51-75 Tét
76-100 Rat tot

Céc s6 lidu vé do phu va thanh phan loai san hd ctng dugc xir 1y va phan tich
bang phan mém Python (phién ban 3. 10) véi cac thu vién Pandas, Matplotlib, Seaborn,
SciPy va Statsmodels. Dir liéu dugc tong hop, tinh toan trung binh, d¢ léch chuan (SD)
va sai s6 chuan (SE) dé mo ta dac diém phan bd va bién dong giira cac diém khao sét.
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Phén tich phuong sai mot yéu t6 (One-way ANOVA) duoc sir dung nham kiém
dinh su khac biét co y nghia thong ké vé d6 phu san ho cing (%) giita cac diém khao
sat. Trudc khi thuc hién ANOVA, dit lidu dugc kiém tra phan phdi chuan bang kiém
dinh Shapiro-Wilk va dng nhét phuong sai bang kiém dinh Levene. Khi phat hi¢n
su khac biét c6 ¥ nghia (p < 0,05), tién hanh kiém dinh hau nghiém Tukey HSD dé
xéc dinh céc cip diém khac biét cu thé. Két qua dugc trinh bay dudi dang gia tri trung
binh + SD trong bang va trung binh + SE trong biéu d0. Cac biéu do cot va stacked
bar duogc str dung dé mé ta s loai, co cau thanh phan ho va ty 1& d6 phua san ho cimg
gitra cac khu vuc khao sat.

Chi s6 tuong dong Jaccard (J) duoc sir dung dé danh gia mie/do gidng nhau
vé thanh phan loai giita cac diém khéo sat, tinh theo cong thtc:

J = (1
Trong d6 a 12 s6 loai xuat hién & ca hai diém, b va.cla sGjloairchi xuat hién riéng
tai tng diém. Gia tri J dao dong tir 0 dén 1, cang lén théhién muc twong dong vé
thanh phan loai cang cao. Ma tran tuong dong duoc thé hién bang bi€u do heatmap
mau dé truc quan héa mirc do twong dong khae biétgitra'cic diém khao sat.
3. KET QUA

3.1. P phii cac hop phan day khu vuc Hon Chong- Ping Tat

a+b+c

Do phui san ho cung va phan'hang sirc khoexan

Qua céc dot khao sat hiéndtrang tanfsan ho, két qua cho théy do phu san ho tao
ran trung binh tai sau (06) diém nghién ctru (Hon.Chong - Ping Tat) dat 32,4 +3,17%
(SD). Ddi chiéu voi thang phamghangisirc khog'ran (Bang 1), tinh trang tong thé ctia
ran san ho khu vuc nay dugc xép o hangTrung binh.

Phan tich thee tirng diém khde sat cho thdy su dao dong 16n vé d6 phu, tir mirc
thip nhat 1a (diém DB - Bic Biang Tat) dén murc cao nhét 1a (diém HC2 - Tay Bic
Hon Chong) va (dieém DE3 - NamPiang Tat) (Hinh 2). Két qua ANOVA mot yéu tb
cho thay d6 phii santho cling Khac biét c6 v nghia giita cac diém khao sat (Fs,is =
120,41, p < 0,001)¥Bang 2). Kiém dinh hau nghiém Tukey HSD xac dinh rang do
phu tat cac diemHC?2 (65,7 £ 7,0%) va DT3 (50,3 = 2,0%) cao hon c6 ¥ nghia so
v6i cac diém con laiy(p < 0,05). Cac diém HC1, HC3, DT1 va DT2 khong c6 khac
biét dang ké (p >0,05). Viéc do phu san ho cung tai mdt s6 diém khao sat (HC2 va
DT3) vugt,ngudng cho th?iy strc khoe ran dat muc tdt tai cac khu vuc nay.

Béing 2. Phéan tich ANOVA mét chiéu (One-Way ANOVA) so sanh d9 phu san ho ciling
trung binh gitra cac diém khao sat tai khu vuc Hon Chong - DPang Tat, Nha Trang.

Véuis  Bictu Tl‘)’ll:ﬁol,’:;h T"“';gh:’r‘;‘;‘gb‘“h GiatriF  Gid trip
do (df) (Sum Sq) (Mean Sq) (F value) (p value)
Piém khao sat 5.0 8629.33 1725.87 120.41 3.47x10-13
Phan du
(Residual) 18.0 258.00 14.33
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Do phd san ho cing (%)

HC2 DT3 HC1 DT2 HC3 DT1 Trung binh tat ca
Diém khao sat

séd). Céc chur
ac diém khao sat

Hinh 2. B¢ phu san h6 cimg trung binh (%) tai
cai khac nhau (a, b) thé hién sy khac biét co y
theo kiém dinh Tuk

Dj phii cdc hop phén ddy tai t

Khu viee Hon Chéng: Tai kh
phan nén day duoc dic trung baist
theo la cat (23,94 + 4,47%), va sa
mém (10,83 + 1%) va cac hop pha
thap (0,2 - 4,73 = 1%) che th
quan sinh thai cao @nh 3).

100

thé ctia san ho cimg (35,97 + 5%), tiép
(16,57 = 2,33%). Su hién dién cta san ho
rong, cO, hai mién chiém sb luong
ic ran c6 tinh da dang sinh hoc va canh

Hop phan day
3 San hé cing

B San hé mém
=3 San ho chét
80 ; 3 Vunsan hé

I Rong
3 Co

B Hai mién
[ Cat
60+t

40+

Ty 1& d6 pha (%)

201

HCL HC2 HC3 Trung binh
Dija diém khao sat

Hinh 3. Do phu ciia cac hop phan day khu viuc Hon Chong
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Phan tich theo gradient vi tri cho thdy s khdc biét vé quan xa:

Vung ven bo (HCI): Déy la khu vyc chiu anh hudng boi tram tich va dong chay
manh hon, San hé cimg phan bb rai rac, chu yéu la cac loai san ho khdi thude cac
glong chiu dung tdt nhu Dipsastraea, Porites, va Favites. Su xen k€ vdi tham co bién
(Thalassia hemprichii) va cac loai rong (Galaxaura, Gracilaria) cho thiy day 1a mot doi
chuyén tiép quan trong, noi cac hé sinh thai ddy mém va ran san ho ctng ton tai (Hinh 4).

Hinh 4. Cac loai rong (a) va c6 bién (b) chiém wu thé tai maticit HC1 Hon Chdng

Ving gitta ran (HC2): Khu vucdiay thé hién sirc khoe'ran vuot trdi véi mat do
san ho cung tap trung day dic (46 phu cao nhat). Cée loai san ho canh va san ho ban
phat trién nhanh thudc giéng AcrgporafAdhyacinthus, 4. muricata) va Montipora (M.
hispida, M. aequituberculata) chlem uu the tao nén cau trac ran phic tap, dong vai
trd quan trong trong viéc cingledp noitra an,chio sinh vat bién (Hinh 5).

Acropora hyacinthus ~(b) 4 Auapare muricatd
s \ . \ ‘ -,

LA ,‘ o Jr N/
; v s

A

/
s

20 cm Y 10 cm

Montipora hispida

Hinh 5. Cac loai san ho cing chiém uu thé tai mat cat HC2 Hon Chdng
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Vung sau hon (HC3): Tai d6 sau 1o6n hon, su chiém wu thé chuyén sang San ho
mém thude cac gidng Sclerophytum va Lobophytum. Su phat trién ciia cac tap doan
san ho mém kich thudc 16n (duong kinh >1 m) cho thdy sy 6n dinh méi trudng & ting
nude ndy, noi it chiu tic dong ciia song va co thé 1a tin hiéu cta qua trinh canh tranh
sinh thai giita san ho cimg va san hé mém (Hinh 6).

Sclerophytum '_Léboph_;;lum

A

20 cm

Hinh 6. Céc loai san hd mém chiéfm wu thé taimateat HC3 Hon Chong

Khu viee Bang Tat: Co dia hinh bang phangdion va cau triic nén day ciing bi chi
phéi boi San ho cing (28,83 + 1,3%), nhung ty 1&Vun san ho (12,93 £ 2,67%) va
San ho chét (17,02 + 3,67%) cao hon dang ké so vébHon Chong. Diéu nay c6 thé
phan anh muc do tac dong co hocthoac bién dong méi trudng 16n hon trong qua khu.
Cac hop phan khac nhu co Bién, (11,94 + 467%) va rong (7,2 + 3,33%) cling chiém
ty 1¢ dang ké, cho thay swyphanitan¥amic d04i tao ran thip hon so véi HC (Hinh 7).

100

Hop phén day
3 San hé cing
= San hd mém
[ San ho chét
80 [ Vun san ho
B Rong

— =
B Hai mién
[ mm =C
60

Ty 1€ do phu (%)

40

20

DT1 DT2 DT3 Trung binh
Dia di€ém khao sat

Hinh 7. D6 phu trung binh cac hop phan day khu virec Pang Tét
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3.2. Thanh phén loai san hd cing khu vae Hon Chong — Ding Tit

Tf)ng cong 73 taxon san ho cung (Scleractinia) thugc 12 ho dugc ghi nhén tai
sau diém khao sat thudc hai khu vuc Hon Chong (HC1-HC3) va Dang Tat (DT1-
DT3). Trong d6, Hon Chéng c6 da dang loai cao hon 10 rét, voi s6 loai dao dong tir
34-67 loai, dac bi¢t HC2 ghi nhan 67 loai - 1a diém c6 s6 loai cao nhat toan vung. Khu
vuc Dang Tét c6 sb loai thip hon (19-48 loai), trong d6 DT3 thé hién da dang twong
dbi cao (48 loai) (Bang 3). Cac ho chiém wu thé gdbm Acroporidae, Faviidae va
Poritidae, phan bd phd bién & hau hét cac diém khéo sat. Cau trac thanh phan loai cho
thdy HC2 va DT3 c6 da dang cao va thanh phan loai trong dong nhét, trong khi DT1
c6 it loai nhat va khac biét rd vé cu trac quan xa.

Bang 3. Danh muc san ho cting tao ran khu vuc Hon Chong vaDing Tt

TT Ho Taxa HC | HC | HC | DT, DT | DT
1 2 3 1 2 3
Acropora abrotanoides
1 (Lamarck, 1816) +
Acropora anthocerels
2 (Brook, 1893) + i+
Acropora Eytherea
3 (Danal846) + + + |+ | + | +
Acropora-digitifera
4 (Dana, 1846) + +
Aeroporaflorida
5 (Danay,l 846) +
o | Acropriae | terorgrtgenmifra . .
Aeropora humilis
7 (Dana, 1846) +
Acropora hyacinthus
8 (Dana, 1846) + + + | + | + +
Acropora nasuta
9 (Dana, 1846) +
Acropora nana
10 (Studer, 1879) +
Acropora millepora
11 (Ehrenberg, 1834) + +
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Acropora monticulosa
12 (Briiggemann, 1879)

Acropora muricata
13 (Linnaeus, 1758)

Acropora robusta
14 (Dana, 1846)

Acropora tenuis
15 (Dana, 1846)

Acropora samoensis
16 (Brook, 1891)

Acropora secale

17 (Studer, 1878)
Acropora yongei
Veron & Wallace,
18 1984

Acropora vdlida

19 (Dana, 1846)
Astreopora
myriophthalma

20 (Lamarck,"1816)
Montipora
aequituberculata

21 (Bernard,»1 897)
Montipora foliosa

22 (Pallas, 1766)
Montipora hispida

23 (Dana, 1846)

Montipora tuberculosa
24 (Lamarck, 1816)

25 Montipora sp.

Coeloseris mayeri
26 (Vaughan, 1918)

Agariciidae ) i
Pachyseris speciosa

27 (Dana, 1846)
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Pavona clavus (Dana,

28 1846)
29 Pavona sp.
Diploastrea heliopora
30 (Lamarck, 1816)
Diploastreidae : }
Dipsastraea pallida
31 (Dana, 1846)
Euphyllia ancora
(Veron & Pichon,
32 | Euphyllidae 1980)
Echinopora
hirsutissima
(Milne Edwards &
33 Haime, 1849)

Echinopora lamellosa

34 (Esper, 1795)
Echinopord pacificus

35 (Veron, 2000)
Dipsastraea faviis

36 (Forskal, 17%5)

Dipsastraea lizardensis
(Veron, Pichon &
37 Wijsman-Best, 1977)

Faviidae Dipsastraea matthaii

38 (Vaughan, 1918)

Favites rotundata
Veron, Pichon &
39 Wijsman-Best, 1977

Dipsastraea speciosa

40 (Dana, 1846)
Favites adbita
(Ellis & Solander,
41 1786)

Favites chinensis
42 (Verrill, 1866)

43 Favites pentagona
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(Esper, 1790)

44 Favites sp.

Paragoniastrea russelli
45 (Wells, 1954)

Merulina ampliata
(Ellis & Solander,
46 1786)

Platygyra daedalea
(Ellis & Solander,
47 1786)

Platygyra lamellina
(Hemprich &
48 Ehrenberg, 1834)

Platygyra sinensis
(Milne Edwards &
49 Haime, 1849)

Lobophylliathemprichii

50 (Ehrenberg, 1834)
Lobophyllia radians
(Milne Edwards &
ik Lobophylliidae Haime, 1849)
Lobophyllia recta
52 (Danayl 846)

Oxypora lacera
53 (Verrill, 1864)

Cyphastrea serailia
54 (Forskal, 1775)

Hydnophora

— microconos
55 | Merulinidac (Lamarck, 1816)

Leptoria phrygia
(Ellis & Solander,
56 1786)

Oculinidae Galaxea astreata
7 (Lamarck, 1816)

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 XX, XX - 2026




Nghién cuiru khoa hoc cong nghé

Galaxea fascicularis
58 (Linnaeus, 1767) + + +
Goniastrea aspera
59 (Verrill, 1866) + + +
Goniastrea edwardsi
(Veron, Pichon &
60 Wijsman-Best, 1977) + + | + +
Plesiastrea versipora
61 | Plesiastreidae (Lamarck, 1816) + + + + +
Pocillopora
damicornis
62 ] ) (Linnaeus, 1758) + + + | +
Pocilloporidae
Pocillopora verrucosa
(Ellis & Solander,
63 1786) N + + | +
Goniopora fruticosa
64 Saville-Kentg 1891 + + +
Goniopora lobata
65 Milne Edwardss 1860 + + +
Porites attenuata
66 Nemenzo, 1h955 + + +
Porites australiensis
67 Vaughan, 1918 + + + +
o Poritesylichen (Dana,
63 Poritidae 1846) N N R R B
Porites lobata Dana,
69 1846 + + + + | +
Porites lutea
Milne Edwards &
70 Haime, 1851 + + + +
Porites solida
71 (Forskél, 1775) + + +
72 Porites sp.
73 | Psammocoridae | Psammocora sp. + +
Téng sé 73 34| 67 | 39|19 35| 48
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Mirc d6 twong dong thanh phan loai giita cac diém khao sat: Phén tich chi sb
tuong déng Jaccard (J) cho tha‘iy gia tri dao dong tur 0,20 dén 0,62, phan anh sy khac
biét nhét dinh vé thanh phan loai san ho cimg giita cac diém khao sat. Biéu do heatmap
(Hinh 8) thé hién 15 cac cip diém c6 mirc twong dong cao la HC2-DT3 (J = 0,62) va
HC1-DT3 (J =0,58), cho thdy hai khu virc nay c6 ciu triic quan x4 gan tuong tuy nhau
va ¢6 thé chiu anh hudng boi didu kién moéi trudng tuong dong. Nguoc lai, DT1 thé
hién twong dong thap nhét véi cac diém con lai (J < 0,3), phan énh dic trung moi
truong riéng bit, chiu tac dong manh cua tram tich va dong chay gan bd. Nhin chung,
cac diém trong cung khu vie Hon Chong (HC1-HC3) c6 muc tuong dong nodi vung
cao hon so vé6i cac diém thudc Pang Tit, cho thay tinh 6n dinh vadong nhat ctia ran
Hon Chong, trong khi khu vuc Dang Tat ¢ su phan hoa sinh canhlén hon.

1.0
—
#l  1.00 0.44 0.40 0.36 0.41
T 0.9
O- o044 1.00 0.26 0.50 0.8
T =
e
" 0.7
B om S
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o T o
0 /‘g
< 0.6 5
£ o
. 036 0.26 0.23 0.20 0.29 5
Al 2
-05
(1]
z
No o041 0.50 0.42 0.20 0.38
a -0.4
iy 0.47 0.29 0.38 1.00 -0.3
a
HC1 HC2 HC3 DT1 DT2 DT3 L 0.2

Piém khao sat

Hinh 8)Mtrc 46 twong dong thanh phan loai san ho cung gitra cac diém khao sat dya
trén chi so6 Jaccard (J)

4. THAO LUAN
4.1. Stre khée ran va vai tro 1a '"'ngan hang Gen"

Két qua nghién ctru hién trang ran san ho tai Hon Chong - Pang Tat nam 2024
cho thay day 1a khu vuc c6 do phi san ho cimg trung binh 32,4%, dugc xép vao mirc
“trung binh” theo thang danh gid strc khoe ran. Tuy nhién, sy khac biét c6 y nghia
thdng ké vé& do phu giita cac diém (ANOVA p < 0.001) da 1am ndi bat tiém ning phuc
hdi tai cac khu vuc trong yéu: diém HC2 dat do phu vuot troi 65,7% va DT3 dat
50,3%, xép loai Tot. Khi so sanh vai cac khao sat gan day ctia nhom tac gia theo cling
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phuong phap PIT (Thang 10/2023) [11], cho thay tinh trang strc khoe vuot trdi so véi
cac khu vuc ran khac trong Vinh Nha Trang. Cu thé, do pht san ho tai Hon Chéng -
Ding Tt cao hon dang ké so voi Hon Mun (16,4%) va Bich Bam (5%), nhiing noi nén
day chu yéu bi chi phdi boi san ho chét, vun san ho va rong. Dir liéu nay khang dinh
rang, mic du 14 hé sinh thai gan bo va chiu ap lyc do thi hoa, ran Hon Chong la khu vuc
duy nhat con duy tri duoc dién tich song dang ké. Su t6n tai cua quan thé san ho khoe
manh nay chirng minh vai tro cap thiét cua Hon Chong nhu mot "ngan hang gen" quan
trong, cung cip ngudn giéng hd tro qua trinh phuc héi sinh hoc cho toan Vinh Nha Trang.

4.2. Tinh da dang loai va cAu triic quin x4

Két qua dinh danh chi tiét ghi nhan téng cong 73 taxa san hofeting thude 12 ho.
Diéu nay thé hién mirc 46 da dang loai rat cao ddi véi mot ran san hé,ven bo, chiu ap
luc tir 6 thi hoa va bién d6i khi hau nhu Hon Chdng. Mirc dasdlang nayla minh ching
rd rang cho thay hé sinh thai ran san h6 Hon Chong 13 mét trong nhitng Khu vuc giir
dugc kha nang phuc hoi (resilience) tot nhét trong toansVinh Nha ‘Trang. Dang chu y,
khi so sanh véi cac khu vuc quan trac khac trong Vinh, Hon Chodng cho thiy nhiing
diém khac biét tich cuc: Tinh dai dién cao: Du sé luong lediy(73 taxa) tuong duong
v6i khu veec Hon Mun - Bich Dam (74 taxa théo khde satnam 2023), nhung ran Hon
Ché)ng lai duy tri dugc do phu san hoé cao hon va tinh on dinh twong ddi vé mat do
loai so véi xu hudng suy giam tai cac khu vuckhae [3,4,11].

Céu tric phan loai ran cho thay s ¢hiém wu thé.rd rét ctia ho Acroporidae (chiém ~
35,1% taxa), cung su hién dién on dinh cua cac nhom tao khung suon bén viing (Bang 4).

Bang 4: Phan tich cau tric phaf loai va vai tro sinh thai ctia cac ho san ho
chiém wu thé tai Hof Chong

Ségwong, Ty léwéc

Ho san ho Taka tinh (%) Dac diém Sinh thai
Tang truong nhanh, nhay cam cao, kién
Acroporidae 25 ~35.1% tao cau trac ran phtrc tap (canh, ban)
[12,13,14].
.. Tang truong chim, chiu dung tot hon,
- 0
" K 21.6% tao nén mong khéi vimg chic [8,15].
oo Tao khung suon chic chan (khoi
~ Y ‘ , )
gitidae ? 12.2% mang), tudi tho cao [8,15].
Ciic ho khde@ho) 23 31.1% Da dang vé hinh thai va vai tro chuyén

biét.

Céc loai thudc chi Acropora (20 taxa) va Montipora (6 taxa) 1a nhiing loai san
h6 nhay cam nhét v6i bién dong méi truong (nhiét do, do duc, 6 nhiém). Su phat trién va
chiém wu thé cua chung 1a mot tin hiéu manh mé& cho théy: Maic du ran gén b0, khu
vuc Hon Chong van duy tri duogc cac diéu kién moi truong nude va dong chay tuong doi
pht hop (hodc dang trong giai doan phuc hdi manh m&) cho phép nhém san hd nhay cam
nay sinh trrong ma khong bi stress qua mure. Sy da dang cua Acropora (nhu A. hyacinthus,
A. robusta, A. valida) 1a bang chimg rd rang vé mot moi truong c6 chét lugng nude
du tdt tai thoi diém nghién ctru, khac bi¢t so voi nhiéu khu vuc khac trong vinh.
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43.Y nghia cAu tric ran va bio ton cap thiét

Cau trac quan x4 voi su chiém vu thé cua Acroporidae (dang canh, ban) tao ra
d6 phec tap cdu trac (high structural complexity) cao, cung cap noi tra an, klem an va
sinh san cho céc loai sinh vat bién khac, gop phan tang tinh da dang sinh hoc tong thé.
Sy can bang giira san ho ting truéng nhanh (Acroporidae) va san ho tao khung viing
chic (Faviidae, Poritidae) cho thiy ran Hon Chong 1a mot hé sinh théi 6n dinh va c6
kha ning dan hoi tot. Tuy nhién, ran ciing déi mit véi cac mdi de doa nghiém trong
nhu téy tréng, bénh san ho, sinh vat dich hai (sao bién gai, b Drupella cornus) voi
mat d§ cao, va tac dong co hoc tir hoat dong cia con nguoi.

Do d6, dua trén dir lidu d6 phu cao va sy xuit hién cua san
viéc khoanh vung bao vé uu tién tai HC2 va DT3 la cap thiét va
chic, nhim bao tdn ngudn gen quy hiém va thac day phuc
Vinh Nha Trang.

Trong b01 canh ran Hon Chong 1a Vung gan bo ¢

on non (Hinh 9),

D
0
Hinh 9. M6t sb loai san ho non ghi nhén tai cac diém khao sat
(a: Dipsastraea sp.; b: Porites sp.; c: Acropora sp., d: Montipora sp.)

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 XX, XX - 2026



Nghién cuiru khoa hoc cong nghé

4.4. Han ché cia nghién ciru

Nghién ctru nay cung cp mot danh gia quan trong Yé hién trang (snapshot) do
phu va da dang loai cua ran san ho Hon Chong - Bang Tat tai mot thoi diém (thang
03/2024). Tuy nhién, can phai thtra nhan mét so han ché:

Thtr nhat, viéc thiéu dit liéu chudi thoi gian (time-series data) khién viéc danh
gia tbc d6 suy thoai hay tai sinh thuc su cta ran trd nén kho khan.

Thir hai, va quan trong nhét, nghién ciru nay khéng thu thap dong thoi cac dir
lidu vé yéu t6 moi truong (nhu chét lugng nudc, nhi¢t do tirc thoi va dai han, do duc,
va tai lugng tram tich). Do d6, mic du két qua cho thdy su chiém wu thé cua ho
Acroporidae (mét nhom nhay cam) tai HC2, viéc quy két sy uulthé nay la do 'chat
luong nudce t6t' (nhu di thao ludn & Muc 4.2) chi 13 mot suy luan gian tiép. Khong co
dir liéu moi trudng, chiing toi khong thé loai trir kha nang rang quan xa'nay dang ton
tai & ngudng chiu dung t61 han va c6 thé dé bi t6n thuong tiwdc cac dotnang nong
hodc 6 nhiém trong twong lai.

Nhu da néu ¢ Muyc 2.2.3, dr liéu vé san hd nomychi mang tinh.dinh tinh. Cac
nghién ctru trong tuong lai can ap dung cac phueng phap dinh Itrong (Vi du: dém trong
0 vuong 1 m?) dé xac dinh mat 6 bam try valty 1¢ songciia san ho non, vén 1a cac chi
sO chinh x4c hon cua qua trinh tai sinh.

4.5. Pé xuit khung giam sat sife khée ran san hd

Tir cac két qua va han ché ciianghién ciru, chimg t6i dé xuat mot chuong trinh
giam sat strc khde ran san ho daihan (long-term monitoring program) cho khu vuc
Hon Chéng - Dang Tat, dacbiét 1a taicac diém néng (hotspots) HC2 va DT3. Chuong
trinh nay can duoc thuc hién dinhyky (it nhat@ 1an/nim, bao gdm mua mua va mua
kho) va tap trung vao ba (03) nhém chittiéu cot 15i:

- Chitiéu céu teac (Structural indicator): PG phii san hé cung (Hard
coral cover). Tlep tuc suridung phuong phap PIT (nhu Myc 2.2.1) dé theo doi
su thay doiwé doyphu, dam bao tinh nhat quan va kha ning so sanh dir lidu
theo thoingian:

- Chi ticw'tabsinh (Recruitment indicator): Mdt do san ho non (Juvenile
coral density), Thay vi chi quan sat dinh tinh (Muc 2.2. 3) can tién hanh khao sat
dinh luong bang cach su dung cac 6 vuong (vi du: 1 m? hodc 0.25 m?) tai cac vi
tei,co dinh (¢ dém s6 luong va xéac dinh ty 1¢ sdng ciia cac tap doan san ho non
(<5'em)Pay 1a chi sb quan trong nhat dé danh gia kha ning ty tai sinh cta ran.

- Chi tiéu Stic ép (Stressor indicators): Ty Ié tdy trdng va dich hai. Ghi
nhan dinh luong ty 1é phan trim san ho bj tay trang (bleaching) va mac bénh
(disease) (nhu bénh dai den, ddm do di dugc quan sat ). Pong thoi, theo ddi mat
dd cac sinh vat dich hai chinh nhu sao bién gai (Acanthaster spp.) va dc an san
h6 Drupella cornus (von dugc ghi nhan c6 mét do cao trong nghién ciru nay).

Viéc giam sat dong thoi cac chi tiéu ndy cing véi cac yéu to mdi truong (nhu
nhi¢t d9, do duc) s€ cung cép mot birc tranh toan dién vé dong luc cua h¢ sinh thai,
lam co s¢ cho cac can thi¢p quan 1y kip thoi.
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5. KET LUAN

Strc khée ran va d phu: Téng thé ran san ho tai Hon Ché)ng — bang Tét duoc
xép hang Trung binh, voi d phu san ho cimg trung binh 13 32,4 + 3,17%. Tuy nhién,
murc d6 phuc hdi ty nhién réat t6t duoc ghi nhan tai cac diém HC2 (65,7 = 7%) va DT3
(50,3 + 2%), cho thdy tiém ning bao ton 16n.

Thanh phﬁn loai va céu trac quﬁn xa: B3 xac dinh duoc téng cong 73 taxa san
hé cimg tao ran thudc 12 ho. Céu tric phan loai b chi phdi boi ho Acroporidae (chiém
~35,1% taxa), cung sy hién dién 6n dinh cua cac nhom tao khung suon (Faviidae,
Poritidae), khang dinh tinh da dang sinh hoc va kha nang phuc hdj@ia ran.

Dé xuét bao vé: Dya trén cac dit lidu vé do phu va sy xudt hidiicta san ho con
non, viéc khoanh vung bao v¢ uu tién tai cac khu vuc trong yéu 1a HC2W%a DT3 1a can
thiét va c6 co sé khoa hoc vitng chac, nham duy tri ngan hang gen san ho v thuc day
qué trinh phyc hdi sinh hoc cho toan Vinh Nha Trang

Nhiing két qua nay khang dinh gia tri sinh thai déc bi€t quan trong cua ran san
h6 Hon Chong - Pang Tét, von 1a "ngan hangggen" san ho ven bg,cuoi cung con sot
lai ciia Vinh Nha Trang. Do d6, nghién cirudidy cung eap co'sd khoa hoc cép thiét va
vimng chéc cho cac co quan quan 1y (nhu B Néngaighiépyva Moi truong) trong viée
day nhanh tién trinh thanh 1ap Khu bdo ton bién'Vinh Nha'Trang, trong d6 cac khu
vuc HC2 va DT3 phai dugc xéc dinh 1a vung 161 cambao vé nghiém ngét.

Loi cam on: Nghién cuu nay dweé thuc hién voi sy hé tro kinh phi tir dé tai
VB.D1.07/23, VB.P1.08/23aIdc gitxin tedn trong cam on Chi nhdnh Ven bién —
Trung tam Nhiét doi Viét.- Nea . d@itao diéu kil thudn loi vé tai chinh va té chire trong
qud trinh trién khai nghién,cirunDong thei, xin gui loi cam on chan thanh dén Ban
Quan ly Vinh Nha Trang da hé.tro tich cuc vé mdt phoi hop hién truong, tao diéu kién
tiép cdn khu vieaughién civu va eung eap cdc thong tin chuyén mén cé gia tri.

Tuyéubé vé sie.dung GemAl: Nhom tic gid tuyén bé rang cdac cong cu Al chi
duwoc su dung chowiec ehinh swa ngon ngir, dién dat/dinh dang ma khong dwoc dung
dé taooi dung khoa hoexloan bo dir liéu, phan tich va dién giai déu do cac tac gia
thue hién va kiém churng, va cdc tdac gia hoan toan chiu trach nhiém doi véi ban thao.

Tuyén bé vé dong gop ciia tic gia: P.D.H. Viét: Thiét ké khao sdt, khdo sat
thuce dia,"phan tich mau, xir ly s6 liéu, viét bai; HN. Lam, N.P. Lién: Khao sdt thuc
dia, xu ly so liéu, viét bai; T.D. Dién: Khdo sdt thuc dia, phan tich mau, xir ly 56 liéu,
viét bai; Y. Nozawa, H. Fukami: Dinh loai san ho, swa bai; V.T. Ha: Khdo sat thuc
dia; N.D.M. Tan: Suvra bai; P.N. Thuong: Swa bai.

Tuyén bé vé xung dét lpi ich: Nhém tac gid xin tuyén bo rang khong 16n tai bat
ky xung dot loi ich nao lién quan dén nghién ciru nay. Tét cd cdc két qua, phan tich
va ket lugn trong bai bao deu dwoc thwe hién déc Idp, khéng chiu anh hwdng béi bat
ky t6 chire, cd nhdn hay nguon tai tro' nao cé thé lam sai léch qud trinh nghién ciru
hodc dién giai dir liéu.
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ABSTRACT

BENTHIC CHARACTERISTICS AND SCLERACTINIAN
CORAL SPECIES DIVERSITY OF THE HON CHONG - DANG TAT
AREA, NHA TRANG BAY

The Hon Chong - Dang Tat coral reef is a valuable nearshore marine
ecosystem and the last remaining nearshore coral reef area in Nha Trang Bay. This
ecosystem comprises diverse biotic and abiotic components, in which the reef-
building hard corals (Scleractinia) play a key role as the primary engineers, providing
the complex structural framework. The 2024 survey results indicated the reef's overall
condition as Moderate, with an average live hard coral cover of 32.4 + 3.17 %.
Regarding benthic component coverage, the Hon Chonglarea demonstsated better
health, characterized by a substratum dominated by live hard'¢eral(35.97 +5%), Sand
(23.94 +£ 4.67%), and Dead Coral (16.57 = 2.33%). Site HC2 recorded‘an outstanding
live hard coral of 65.7 + 7%, largely dominated by, fast<growing branching and tabular
corals (Acropora, Montipora). Conversely, the Dang Tat arca'showed significantly
higher proportions of Dead Coral (17,02 £ 3.67%) and Rubble (12.93 + 2.67%)),
reflecting greater past environmental variabilitys, Newvertheless, site DT3 still
maintained a high coverage of 50.3 + 2%. The study identified a total of 73 hard coral
taxa belonging to 12 families aetoss the surveyed area. The reef structure is
characterized by the dominance,of the AcFoporidae family (constituting =~ 35.1% of
the taxa) which are sensitive yet fast-growing group alongside the stable presence of
robust framework-building( greups (e.g., Faviidae and Poritidae). This equilibrium
results in a complex ecasystem, with, high resilience. Based on the high coral cover
data and the presence of juvenile ¢erals, HC2 and DT3 are proposed as critical priority
conservation zonesto,maintainthe coral's 'gene bank' and promote biological recovery
throughout Nha“Frang Bay.

Keywords:Hard coralispecies, Benthic Coverage, Recovery; Resilience
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