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v' Ran san ho Hon Chong - Dang Tat (HC-DT) 1a hé sinh thai gan bo cudi
cung con soOt lai & Vinh Nha Trang. Tinh trang tong thé ran dugc xep
hang Trung binh (d6 phu san ho cung trung binh 32,4%) vuot trdi so
véi cac khu vuc khac trong Vinh Nha Trang, véi mét so diém c6 kha
ndng phuc hoi tot (46 phu > 50%).

v' Ghi nhan thanh phan loai: Xac dinh tong cong 73 taxa san ho clng
thudc 12 ho tai ran san ho gan bo Hon Chong - Pang Tat.

v Céu trac quan xa uu thé: Sy chiém wu thé cta nhom san hd Acroporidae
(chiem = 35,1% s0 taxa), la bang ching v€ kha nang sinh truong manh
mé cua cac loai san ho tao khung phtrc tap tai khu vuc nay.

v Pé xuit khu vuc bao vé cép thiét: B3 x4c dinh va khoanh vung hai khu
vuc uu tién bao vé (HC2 va DT3) dua trén dit li€u dd pht cao.

- Tém tdt: Ran san hd Hon Chéng - Pang TAt 12 mot hé sinh thai bién ven bd
quy gia va la khu vue ran san h6 gan bo cudi cung con sot lai & Vinh Nha Trang. Hé
sinh thai nay bao gébm nhiéu hgp phan sinh hoc va phi sinh hoc, trong d6, san ho
clng tao ran (Scleractinia) dong vai tro then chét 1a tac nhan kién tao va cung cap
khung sudn céu tric phuc tap. Két qua khao sat nim 2024 cho thay tinh trang tong
thé cua ran & mic Trung binh v6i d6 phu san ho cing trung binh dat 32,4 + 3,17 %.
V& d6 phu cac hop phan day, khu viec Hon Chdng cho thiy strc 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 phu vuot troi (65,7 £ 7%), chiém uu thé boi san ho canh
va ban tang truong nhanh (Acropora, Montipora). Nguoc lai, khu vuc Pang Tét ¢6
ty 1& san ho chét (17,02 £ 3,67%) va vun san ho (12,93 £ 2,67%) cao hon du diém
DT3 van dat d6 phi cao (50,3 + 2%), phan anh murc d6 bién dong méi trudng 16n
hon trong qua khtr. Nghién ctru da xac dinh dugc 73 taxa san hdé cing thudc 12 ho.
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Céu triic ran cho thay su chiém wu thé ctia ho Acroporidae (chiém =~ 35,1% taxa),
nhom san ho nhay cam nhung tang trudng nhanh, cung véi sy hién dién on dinh cua
cac nhom tao khung sudon bén viing (nhu Faviidae va Poritidae). Su can bang nay
tao nén mot hé sinh thai c6 ciu tric phuc tap va kha nang phuc hdi cao. Dua trén dit
liéu d¢ phu cao va sy hién dién cta san hoé con non, cac khu vuc HC2 va DT3 duoc
dé xudt 1a khu vyc uu tién bao vé cip thiét nham duy tri "ngén hang gen" san ho va
thiic ddy qua trinh phuc hdi sinh hoc cho toan Vinh Nha Trang.

- Tir khod: Hon Choéng; Pang Tat; Thanh phan san hé cieng; P phii nén day;
Phuc hoi.

1. PAT VAN PE

Ran san ho 1a mét trong nhitng hé sinh thai bién giau da dang sinh hoc nhat
trén thé gidi, dugc vi nhu “rimg nhiét d6i dudi bién”. Chiing chiém chua diy 1%
dién tich dai dwong nhung 14 noi sinh séng ctia hon 25% cac loai sinh vat bién. Theo
b4o céo cta Lién minh Qudc té Bao ton Thién nhién (IUCN), ran san hd cung cap
gia tri kinh té 1én dén 375 ty USD mdi nim, bao gdm bao vé b bién, nguodn loi thiy
san, va phat trién du lich. Chiing ciing déng vai trd quan trong trong viéc hap thu
CO: va cung cap oxy cho méi truong [1].

Tai Nha Trang, ran san ho la mét tai san thién nhién v6 gia. Vinh Nha Trang,
dugc cong nhan 1a mot trong nhiing vinh dep nhat thé gidi, c6 hé sinh thai bién da
dang v&i hon 350 loai san ho thudc 89 gidng va 15 ho, cing hang trim loai sinh vat
bién khac [2]. Tuy nhién, ran san ho tai day dang chiu ap luc nghiém trong tir bién dbi
khi hau va céc hoat dong cta con nguodi. Theo nghién ctru cia Trung tdm Nhiét doi
Viét - Nga, dién tich ran san ho khée manh & khu vuc da bién mat gén 90% trong
vong hai thap ky qua [3,4]. Hién tuong tdy tring san ho xay ra ngay cang thudng
xuyén khi nhiét do nudc bién vuot ngudng 30°C, lam giam kha nang phuc hdi va sinh
truong cla san ho [3].

Khu bién Hon Chong - Pang Tat ndm & phia bac thanh phd Nha Trang, thudc
tinh Khanh Hoa, Viét Nam. Day 1a mot khu vuc ven bién dic biét, ndi tiéng vO1 canh
quan thién nhién doc dao va gia tri sinh thai bién cao. Bai bién nay nam doc theo
tuyén dudng bién Pham Vin Pong, cach trung tdm thanh phd khoang 3 km vé phia
béc. Hon Chong dugc biét dén vai cac khdi d4 tu nhién 16n, xép chong 1én nhau mot
cach ky la va gan lién v6i nhiéu truyén thuyét dan gian. Khu vyc nay khong chi thu
hat du khach boi vé dep tw nhién ma con 1a noi 1y twong dé nghién ctru vé hé sinh
thai ran san ho, khi cc ran san hd ven bd phat trién manh mé& ¢ do sau tir 2 &én 5 m.
Vé phia Pang Tat, ddy 1a mot khu vuc ven bién tiép giap v6i Hon Chong, bao gdbm
ca bai cat va ving nudc ndng. Véi dic diém da dang vé sinh canh, khu vuc nay 1a
noi cu tra ctia nhiéu loai sinh vat bién, tao nén mot moi truong sinh thai phong phu
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 day cho thay Hon Chong khong chi chiu anh huong
tir bién doi khi hdu ma con tir cac hoat dong con ngudi nhu khai thac thity san khong
bén viing, 6 nhiém tir nudce 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 cép dir liéu khoa hoc dé hiéu 15 kha ning thich nghi va phuc hdi ctia
san ho, nghién ctru con gitip dua ra cac giai phap bao ton hidu qua. Nhimg mo hinh
thi nghiém tai day co6 thé 1am co s& cho viéc nhan rong cac bién phap phuc hoi san
ho tai cac khu vuc khac ciia Nha Trang va Viét Nam. Hon nita, viéc bao tdn ran san
h6 & Hon Chong c6 tac dong truc tiép dén sinh ké ciia cong dong dia phuong, boi
nganh du lich sinh thai bién tai Nha Trang, vdi ran san hd dong vai tro trung tam, tr
lau da duogc biét dén 1a mot nguén thu nhép quan trong va tao ra nhiéu co hdi viée
lam cho ngudi dan. Dé co du co so khoa hoc d& xuat cac giai phap quan 1y, bao vé
cac hé sinh thai tai mot s khu vue trong vinh Nha Trang dang c6 déu hiéu phuc hoi,
dac biét 1a khu vuc Hon Chéng - Pang Tét, viéc tién hanh cac khao sat da dang sinh
hoc ven bién Hon Chdng - Dang Tét 1a rt can thiét. Muc dich ciia nghién ctru nay
nham: (1) Xac dinh d6 phu cac hgp phan day khu vuc Hon Chong - Dang Tét; (2)
Xéc dinh da dang thanh phﬁn loai san ho cung tao ran khu vuc nay.

2. POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1 Pia diém, thoi gian nghién ciru

- Pia diém: 06 mat cit khao sat san hd duoc lua chon dai dién cho khu vuc
nghién ciru bao gdm Hon Chéng (HC1-3) va Pang Tat (DT1-3) (Hinh 1).

- Thoi gian thyc hién: thang 03 ndm 2024.
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Hinh 1. So dd cac diém khao sat ran san ho tai Hon Chéng - bang Tat, Nha Trang
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2.2. Phwong phap khao sat ngoai thuce dia
2.2.1. Xdc dinh @ phit san hé va cdc hop phan day khéc

b6 phu cua san ho song va cac hop phan nén day khac dugc xac dinh bang
phuong pheip Mat cat di€ém cham (Point Intercept~ Trapsect - PIT), duqc hiéu chinh dua
trén tiéu chuan ctia Reef Check [6] va cac hudng dan di€u tra sinh thai bién nhiét doi [7].

Thiét 1ap mit cat: Tai mdi diém khao sat, thiét 1ap hai (02) mat cat tuyén tinh
dai 100 m bang thudc day chéng nude. Cac mit cit duoc tha song song véi bo bién
(hoac duong déng sdu) tai d6 sau muc ti€u, trong khoang 2 m dén 5 m. Khoang d6
sau tir 2 m dén 5 m duoc lya chon vi day 1a doi suon ran (reef slope) chinh, noi tap
trung da dang sinh hoc va d6 phu san h6 cimg cao nhét tai khu vuc ran ven bd nay.
Day ciing 1a do siu tdi wu cho su phat trién quang hop cta san hd nhung dong thoi
chiu anh huong rd rét nhit tir cac tac dong ven b (nhu tram tich, 6 nhiém) va bién
dong nhiét do bé mat. Hai mit cit 100 m tai mdi diém duoc thiét 18p cach nhau
khoang 10-15 m dé dam bao tinh doc 1ap tuong ddi cua dit liéu va bao quat duogc su
bién thién khong gian trong pham vi diém khao sat. Mdi mat cit 100 m duoc chia
thanh bén (04) doan quan tric chinh: 0-20 m, 25-45 m, 50-70 m, va 75-95 m.

Quy trinh ghi nhan dit liéu (diém cham): Tho lin sit dung thiét bi lin
SCUBA di chuyén doc theo mit cit. Tai mdi doan quan tric 20 m, tién hanh ghi nhan
hop phan nén day tai cac diém cham duoc danh diu. Tong sb diém ghi nhan trén mdi
mit cat 1a 160 diém (trc 1a 40 diém trén mdi doan 20 m). Tai moi diém cham, hop
phan nén day nam tryc tiép dudi diém d6 duoc dinh danh va ghi lai, bao gom: San ho
cing (Hard Coral - HC), San hé mém (Soft Coral - SC), San ho chét ¢6 tao (Dead
Coral with Algae - DCA), Rong (Algae - AL), Co bién (Seagrass - SG), Hai mién
(Sponge - SP), Ba (Rock - R), Cat (Sand - S), Vun san h6/S6i (Rubble - RB), va Sinh
vat khac (Other - OT).

2.2.2. Diéu tra su da dang thanh phcfn loai cua san hé

Nghién ctru duoc thyc hién nhim xé4c dinh toan bd thanh ph?m loai san ho
cung tao ran (Scleractinia) trong khu vuc nghién ctu. Qué trinh nay bao gom thu
thap mau vat va chyp anh phan loai tai hién truong.

Phwong phap thu thip va xir Iy miu vit:

Str dung thiét bi 1an c6 khi tai (SCUBA) dé khao sat va thu thap mau dai dién
trén toan bo ran, tir 61 san ho ndng nhat cho dén chan ran.

Thu mAu tai hién truong: Di véi cac loai san hd dang phan nhanh (branching)
hodc dang ban (tabular), tién hanh thu mau bang kim chuyén dung, cit Iy mot phan nhanh
hodc manh c6 kich thudc nho (khoang 3-5 cm). Ddi voi cac loai san hd dang khdi (massive)
hodac dang mang (encrusting), st dung bua va duc dé léy cac khdi mau vat dai dién.

Xir 1y va bao quan miu: Mau vat duoc dan nhin ngay lap tic véi day dua
thong tin vé ma sb, vi tri (toa dd GPS), d6 sau, va hinh thai sdng. Mau dugc ngdm
trong dung dich Sodium Hypochlorite 5-10% (nu6c Javen) trong vai gio dé loai bo
mo mém va cac chat hiru co bam dinh, sau dé rira sach bang nudc ngot. Di véi

Tap chi Khoa hoc va Céng nghé nhiét ddi, Vol. 15, Issue 1, 03 - 2026 37



Nghién ctru khoa hoc c6ng nghé

truong hop khong thé sir dung héa chét, mau duoc ngdm trong nudc ngot ngay dé
md mém phan huy tu nhién. Sau khi lam sach, méu dugc phoi ning dén kho hoan
toan (dry skeleton) va sin sang cho viéc phan loai va luu trit tai phong thi nghiém.

Ky¥ thuét ghi hinh phan loai

Str dung may anh chuyén dung dudi nudc (Olympus TG6 co dén hd trg) dé
ghi lai hinh anh cua tat ca cic loai san ho bét gip tai hién truong, bao gdm ca nhiing
loai khong thu mau vat. Tién hanh chup can canh (macro-photography) va chup toan
canh kém thudc do dé ghi lai 10 rang cac dac diém phan loai quan trong nhu hinh
thai tp doan (colony shape), cau trac thanh véach san ho (corallite structure), va kich
thudc polyp, nhiam hd tro viéc dinh danh chinh xac dén cdp d6 loai. Mau vat duoc
luu gitr tai Phong Sinh thai Nhiét doi, Trung tim Nhiét doi Viét - Nga.

Phuong phap phan loai san ho tao ran dugc xac dinh qua hinh thai ngoai, mau sic
song va cau trac bd xuong déc trung d& nhén biét dura trén cac tai liéu phan loai. Déi voi
nhiing loai khong thé tién hanh phéan loai tai thyc dia s€ dugc thu mau, chyp anh va
phén tich tai phong thi nghiém duya trén hinh thai va cau triic bd xuong. Viée dinh loai
dugc thuc hién boéi TS. Pang D6 Hung Viét, GS. Yoko Nozawa va GS. Fukami
Hironobu dya theo tai liéu cia Veron (2000), Latypov (2006), Dautova (2007) [8-10].

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

Do han ché vé thoi gian va ngudn lyc, nghién ctru nay khong thyc hién cac
mat cat dinh lugng (quantitative quadrats) chuyén biét cho san ho non. Thay vao do,
viéc ghi nhan san hdé non dugc thyc hién bang phuong phap quan sat dinh tinh
(qualitative observation). Trong qua trinh thuc hién khao sat da dang loai (Muc
2.2.2) va di chuyén doc theo cac mit cit PIT (Muc 2.2.1), ching toi dong thoi ghi
nhan su hién dién/vz"lng mat (presence/absence) cua cac tdp doan san ho non. San hd
non trong nghién ctru ndy dugc dinh nghia la cac tdp doan san hé mdi bam tru, cod
duong kinh t6i da < 5 cm. Cac quan sat nay, dac biét 1a tai cac khu vuc HC2 va DT3
(Hinh 1), duoc sir dung 1am chi d4u dinh tinh cho thdy ddu hiéu tai sinh (signs of
regeneration) cua ran, chir khong nham muc dich tinh toan mat do hay ty 1€ séng.

2.3. Phwong phap xir Iy so liéu

Phuong phap xac dinh d6 phu cac hop phan day: Do phit (%) = (S6 diém cham
trén mat cat/160) x 100.

~ Phuong phap danh gia chi s6 stc khoe ran san ho can cir vao d6 phii san ho
song trung binh (%) (Bang 1) [8].

Bang 1. Chi so stric khoe ran san ho

Do phii san ho song trung binh (%) Xép hang

0-25 Nghéo
26-50 Trung binh
51-75 Tét
76-100 Rat tot

Tap chi Khoa hoc va Céng nghé nhiét ddi, Vol. 15, Issue 1, 03 - 2026 38



Nghién ctru khoa hoc c6ng nghé

Céc s6 liéu vé d6 phu va thanh phan loai san ho ctng duoc xir 1y va phén tich
bang phin mém Python (phién ban 3.10) véi cac thu vién Pandas, Matplotlib,
Seaborn, SciPy va Statsmodels. Dit li¢u dugc té)ng hop, tinh toan trung binh, d6 léch
chuan (SD) va sai s6 chuan (SE) dé mé ta dic diém phan bd va bién dong gitra cac
diém khao sat.

Phan tich phuong sai mot yéu t& (One- -way ANOVA) dugc st dung nham
kiém dinh sy khac biét co y nghia thong ké vé do phu san ho cimg (%) gilta cac
diém khao sat. Trude khi thuc hién ANOVA, dir liéu duoc kiém tra phan phdi chuin
bang kiém dinh Shapiro—Wilk va dong nhét phuong sai bang kiém dinh Levene. Khi
phat hién sy khac biét co ¥ nghia (p < 0,05), tién hanh kiém dinh hau nghiém Tukey
HSD dé xéc dinh cic cap diém khac biét cu thé. Két qua duoc trinh bay dudi dang
gia tri trung binh + SD trong bang va trung binh + SE trong biéu do. Cac biéu do cot
va stacked bar dugc sir dung dé moé ta sb loai, co cau thanh phan ho va ty 1é d6 phu
san ho cuing gitra cac khu vuc khéo sat.

Chi s6 tuong dong Jaccard (J) duoc sir dung dé danh gia muc do giéng nhau
vé thanh phan loai giita cac diém khao sat, tinh theo cong thirc:

J= 6]
Trong do6 a la sb loai xuét hién & ca hai diém, b va ¢ 1a s6 loai chi xuét hién
riéng tai tng diém. Gia tri J dao dong tir 0 dén 1, cang 16n thé hién muc twong dong
ve thanh phan loai cang cao. Ma tran tuong dong dugc thé hién bang biéu do
heatmap mau dé truc quan hoa mirc d6 twong dong khac biét gitra cac diém khao sat.
3. KET QUA

3.1. D) phii cic hop phan diy khu vire Hon Chong - Ping Tat

a+b+c

D¢ phui san héo cing va phin hang swc khoe ran

Qua cac dot khao sat hién trang ran san ho, Kkét qua cho théy d6 phu san ho tao
ran trung binh tai sau (06) diém nghién ctru (Hon Chong - Ping Tat) dat 32,4 +
3,17% (SD). Dbi chiéu v6i thang phan hang sirc khoe ran (Bang 1), tinh trang tong
thé cta ran san ho khu vuc nay duoc xép & hang Trung binh.

Phan tich theo tirg diém khao st cho thiy su dao dong 16n vé do phi, tir muc
thap nhat 13 (diém DTI1 - Bic Diang Tat) dén muc cao nhét 1a (diém HC2 - Tay Bic
Hon Chong) va (diém DT3 - Nam Ding Tat) (Hinh 2). Két qua ANOVA mét yéu 6
cho thdy d6 phu san ho ctng khac biét co ¥ nghia giita cac diém khao sat (Fs,is =
120,41, p <0,001) (Bang 2). Kiém dinh hau nghiém Tukey HSD xac dinh ring do phu
tai cac diém HC2 (65,7 + 7,0%) va DT3 (50,3 + 2,0%) cao hon c6 ¥ nghia so v&i cac
diém con lai (p < 0,05). Cac diém HCI, HC3, DT1 va DT2 khong c6 khac biét dang
ké (p > 0,05). Viéc d6 phu san hd cimg tai mot s6 diém khao sat (HC2 va DT3) vuot
ngudng cho thiy stic khoe ran dat murc tot tai cac khu vuc nay.
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Bang 2. Phan tich AN OVA mot chiéu (One-Way ANOVA) so sanh d¢ phu san ho cung
trung binh gitra cac diém khao sat tai khu vuc Hon Chong - Pang Tat, Nha Trang,

Toéng binh  Trung binh binh

Yéu té Bac tu phuong phwong GiatriF Giatrip
do (df) (Sum Sq) (Mean Sq) (F value) (p value)
Diém khao sat 5,0 8629,33 1725,87 120,41 3,47x10-13
Phan du
(Residual) 18,0 258,00 14,33
| -7 a
70 I
[
60
= a
% 50 T
5
E 40t
c |
0t & |
& 8 { b
@20 b |
T
101
G HJCZ D'II'3 H(‘Zl D'II'Z H(IZ3 D'll'l Trung bilnh tat cd

DPiém khao sat

Hinh 2. B§ phu san h6 cing trung binh (%) tai cac di'ém khao sat (+SE). Cac chir
cai khdc nhau (a, b) thé hién sy khac biét c6 y nghia thong ké gitra cac di€ém khao sat
theo kiém dinh Tukey HSD (p < 0,05).

Dj phii cdc hop phan ddy tai tieng khu vwe nghién civu

Khu viee Hon Chong: Tai khu vuc Hon Chdng (tinh trung binh 3 mit cit),
thanh phan nén day duoc dic trung boi su chiém wu thé cia san ho cimg (35,97 +
5%), tiép theo 1a cat (23,94 + 4,47%), va san ho chét (16,57 = 2,33%). Sy hién dién
ctia san hd mém (10,83 £ 1%) va cac hop phin day khac nhu rong, 6, hai mién
chiém sé luong thap (0,2 - 4,73 £ 1%) cho thdy mot cdu trac ran c6 tinh da dang
sinh hoc va canh quan sinh thai cao (Hinh 3).
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Hinh 3. Do phil cia cac hop phan day khu vuc Hon Chong

Phan tich theo gradient vi tri cho thdy su khdc biét vé quan xa:

Ving ven by (HC1): Pay 1a khu vuc chiu anh hudng bai tram tich va dong
chay manh hon, San hé cting phan bb rai rac, chii yéu 1a cac loai san ho khéi thude
cac giéng chiu dung tot nhur Dipsastraea, Porites, va Favites. Su xen k& vdi tham co
bién (Thalassia hemprichii) va cac loai rong (Galaxaura, Gracilaria) cho thiy day la
mot d6i chuyén tiép quan trong, noi cac hé sinh thai day mém va ran san hd cing ton tai
(Hinh 4).

Hinh 4. Cac loai rong (a) va c6 bién (b) chiém uu thé tai mat cat HC1 Hon Chdng

Vung gitta ran (HC2): Khu vuc nay thé hién strc khée ran vuot troi voi mat dd
san ho cing tap trung day dic (d6 phii cao nhat). Cac loai san ho canh va san ho ban
phat trién nhanh thudc gidng Acropora (A. hyacinthus, A. muricata) va Montipora
(M. hispida, M. aequituberculata) chiém wu thé, tao nén ciu triic ran phuc tap, dong
vai trd quan trong trong viéc cung cap noi tra an cho sinh vat bién (Hinh 5).
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Acropora hyacinthus 4 Acrapar&'), muricard
- Aok L ok »
7% ¢

ir

Montipora hispida

Hinh 5. Céc loai san ho cimg chiém wu thé tai mat cat HC2 Hon Chdng

Vung sdu hon (HC3): Tai d6 sau 16n hon, sy chiém wvu thé chuyén sang San ho
mém thudc cac giébng Sclerophytum va Lobophytum. Sy phat trién cta cac tap doan
san hé mém kich thudc 16n (dudng kinh >1 m) cho thdy sy 6n dinh méi truong &
tang nudc ndy, noi it chiu tac dong ctia séng va ¢ thé 14 tin hidu cta qua trinh canh
tranh sinh thai gita san ho ctmg va san hé mém (Hinh 6).

Sclerophytum Lobophytum

20 em 20 cm
; Tran Duc Dien et ai. —_— Tran Duc Dien et al

Hinh 6. Cac loai san hé mém chiém wu thé tai mat cit HC3 Hon Chéng
Khu viee Pdng Tat: Co dia hinh bang phing hon va cau triic nén day ciing bi chi
phdi boi San ho cimg (28,83 + 1,3%), nhung ty 16 Vun san ho (12,93 + 2,67%) va
San ho chét (17,02 £ 3,67%) cao hon dang ké so voi Hon Chong. Diéu nay c¢6 thé
phan anh murc d6 tac dong co hoc hodc bién dong maéi trudng 16n hon trong qua khu.
Céc hop phan khac nhw co bién (11,94 + 4,67%) va rong (7,2 £ 3,33%) ciing chiém
ty 1€ dang ké, cho théy su phan tan va mirc d0 tai tao ran thép hon so v6i HC (Hinh 7).

Tap chi Khoa hoc va Céng nghé nhiét ddi, Vol. 15, Issue 1, 03 - 2026 42



Nghién ctru khoa hoc c6ng nghé

1001
Hop phéan day
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Ty 1€ d6 phu (%)
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20r

f i i A
DT1 DT2 DT3 Trung binh

Dia diém khao sat
Hinh 7. D6 phu trung binh cac hop phan day khu vuc Dang Tat

3.2. Thanh phin loai san hd cirng khu vee Hon Chong - Piang Tit

Téng cong 73 taxon san ho cuing (Scleractinia) thudc 12 ho dugc ghi nhén tai
sau diém khao sat thuoc hai khu viuc Hon Chong (HC1-HC3) va Pang Tat (DT1-
DT3). Trong d6, Hon Chdng cé da dang loai cao hon 13 rét, vi sé loai dao dong tir
34-67 loai, ddc biét HC2 ghi nhan 67 loai - 1a diém c6 s6 loai cao nhit toan vung.
Khu vuc Dang TAt c6 sd loai thép hon (19-48 loai), trong d6 DT3 thé hién da dang
tuong dbi cao (48 loai) (Bang 3). Cac ho chiém uvu thé gom Acroporidae, Faviidae
va Poritidae, phan b6 pho bién ¢ hau hét cac diém khao sat. Cau tric thanh phan loai
cho thiy HC2 va DT3 c6 da dang cao va thanh phan loai tuong dong nhat, trong khi
DT c6 it loai nhét va khac biét rd vé cau triic quan xa.

Bang 3. Danh muc san ho cung tao ran khu vuc Hon Chéng va Dang Tét

TT Ho Taxa HC | HC |HC |DT | DT | DT
1 2 3 1 2 3

Acropora abrotanoides

1 (Lamarck, 1816) *
Acropora anthocercis
) ' (Brook, 1893) * Al
Acroporidae Acropora cytherea
3 (Dana, 1846) + * B A A
Acropora digitifera
4 (Dana, 1846) il -
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Acropora florida

5 (Dana, 1846)
Acropora gemmifera

6 (Brook, 1892)
Acropora humilis

7 (Dana, 1846)
Acropora hyacinthus

8 (Dana, 1846) +
Acropora nasuta

9 (Dana, 1846)
Acropora nana

10 (Studer, 1879)
Acropora millepora

11 (Ehrenberg, 1834) +
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 valida

19 (Dana, 1846)
Astreopora
myriophthalma

20 (Lamarck, 1816)
Montipora
aequituberculata

21 (Bernard, 1897) +

44
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Montipora foliosa
22 (Pallas, 1766)
Montipora hispida
23 (Dana, 1846) +
Montipora tuberculosa
24 (Lamarck, 1816)
25 Montipora sp. +
Coeloseris mayeri
26 (Vaughan, 1918)
Pachyseris speciosa
27 | Agariciidae (Dana, 1846) +
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) +
Echinopora pacificus
35 | Faviidae (Veron, 2000) +
Dipsastraea favus
36 (Forskal, 1775) +
Dipsastraea lizardensis
(Veron, Pichon &
37 Wijsman-Best, 1977) +
Dipsastraea matthaii
38 (Vaughan, 1918) +
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39

40

41

42

43

44

45

46

47

48

49

Favites rotundata
Veron, Pichon &
Wijsman-Best, 1977

Dipsastraea speciosa
(Dana, 1846)

Favites adbita

(Ellis & Solander,
1786)

Favites chinensis

(Verrill, 1866)

Favites pentagona
(Esper, 1790)

Favites sp.

Paragoniastrea russelli
(Wells, 1954)

Merulina ampliata
(Ellis & Solander,
1786)

Platygyra daedalea
(Ellis & Solander,
1786)

Platygyra lamellina
(Hemprich &
Ehrenberg, 1834)

Platygyra sinensis
(Milne Edwards &
Haime, 1849)

50

51

52

53

Lobophylliidae

Lobophyllia hemprichii
(Ehrenberg, 1834)

Lobophyllia radians
(Milne Edwards &
Haime, 1849)

Lobophyllia recta
(Dana, 1846)

Oxypora lacera
(Verrill, 1864)

54

Merulinidae

Cyphastrea serailia
(Forskal, 1775)
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55

56

Hydnophora
microconos
(Lamarck, 1816)

Leptoria phrygia
(Ellis & Solander,
1786)

57

58

59

60

Oculinidae

Galaxea astreata
(Lamarck, 1816)

Galaxea fascicularis
(Linnaeus, 1767)

Goniastrea aspera
(Verrill, 1866)

Goniastrea edwardsi
(Veron, Pichon &
Wijsman-Best, 1977)

61

Plesiastreidae

Plesiastrea versipora
(Lamarck, 1816)

62

63

Pocilloporidae

Pocillopora
damicornis
(Linnaeus, 1758)

Pocillopora verrucosa
(Ellis & Solander,
1786)

64

65

66

67

68

69

70

Poritidae

Goniopora fruticosa
Saville-Kent, 1891

Goniopora lobata
Milne Edwards, 1860

Porites attenuata
Nemenzo, 1955

Porites australiensis
Vaughan, 1918

Porites lichen (Dana,
1846)

Porites lobata Dana,
1846

Porites lutea
Milne Edwards &
Haime, 1851
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Porites solida

71 (Forskal, 1775) + + + + | + +
72 Porites sp. + + +
73 | Psammocoridae | Psammocora sp. + + + | +

Téng so 73 34| 67 | 39|19 |35 48

Mirc d6 twong ddng thanh phan loai giita cac diém khéo sat: Phén tich chi sé
tuong déng Jaccard (J) cho théy gid tri dao dong tir 0,20 dén 0,62, phan 4nh sy khac
biét nhat dinh vé thanh phin loai san hd cimg giita cac diém khio sat. Biéu do
heatmap (Hinh 8) thé hién 13 cac cip diém c6 mirc twong dong cao 1a HC2-DT3 (J =
0,62) va HC1-DT3 (J = 0,58), cho thiy hai khu vuc niy c6 ciu tric quan xa gan
tuong ty nhau va c6 thé chiu anh  huong boi diéu kién moi truong twong dong. Nguoc
lai, DT1 thé hién tuong dong thip nhat voi cac diém con lai (J <0,3), phan anh déc
trung moi truong riéng biét, chiu tdc dong manh cua tram tich va dong chay gan bo.
Nhin chung, céc diém trong cting khu vuc Hon Chong (HC1-HC3) ¢6 miic tuong
d6ng noi ving cao hon so voi cac diém thudc Pang Tat, cho thay tinh on dinh va dong
nhat ciia ran Hon Chong, trong khi khu vuc Dang Tét c6 su phan hoa sinh canh 16n hon.

Piém khao sat

DT1 HC3 HC2 HC1

DT2

0.47 0.29

DT3

HC1 HC2 HC3 DY
Dbiém khao sat

DT3

1.0

0.9

o
o)

0.7

§ 0.5

1
©
'S

-0.3

-0.2

Chi sé tuong déng Jaccard ())

Hinh 8. Mirc d6 tuong dong thanh phan loai san ho cing gitra cac diém khao sat dua
trén chi so Jaccard (J)

Tap chi Khoa hoc va Céng nghé nhiét ddi, Vol. 15, Issue 1, 03 - 2026

48




Nghién ctru khoa hoc c6ng nghé

4. THAO LUAN

4.1. Sirc khée ran va vai tro 1a ""'ngan hang Gen"

Két qua nghién ctu hién trang ran san ho tai Hon Chong - Dang Tat nim 2024
cho thdy day la khu vurc c6 do phi san ho cimg trung binh 32,4%, duoc xép vao mirc
“trung binh” theo thang danh gia strc khoe ran. Tuy nhién, su khac biét c6 ¥ nghia thong
ké vé d6 phu gilra cac diém (ANOVA p < 0.001) da lam ndi bat tiém ning phuc hdi ta1
cac khu vyc trong yeu diém HC2 dat do pht vuot troi 65,7% va DT3 dat 50,3%, xep
loai Tét. Khi so sanh véi cac khao sat gin dy clia nhom téc gia theo cting phuong phép
PIT (Thang 10/2023) [11], cho thdy tinh trang sirc khoe vuot trdi so véi cac khu vuc ran
khac trong Vinh Nha Trang. Cu thé, do phu san ho tai Hon Chéng - Pang Tét cao hon
dang ké so v6i Hon Mun (16,4%) va Bich Dam (5%), nhiing noi nén day chii yéu bj chi
phéi boi san hod chét, vun san hd va rong. Dt liu nay khflng dinh rﬁng, mac du la hé
sinh thai gan bo va chiu ap lyc d6 thi hoa, ran Hon Chéng 1a khu vuc duy nhét con duy
tri dugc dién tich song dang ké. Sy ton tai ctia quan thé san ho khoe manh nay chimg
mmh vai tro cap thiét ctia Hon Chong nhu mot "ngan hang gen" quan trong, cung cap
nguon gidng hd tro qua trinh phuc hdi sinh hoc cho toan Vinh Nha Trang.

4.2. Tinh da dang lodi va ciu tric quin xa

Két qua dinh danh chi tiét ghi nhan tong cong 73 taxa san hd ctmg thudc 12 ho.
Diéu nay thé hién muc do da dang loai rit cao d6i v6i mot ran san hd ven b, chiu ap
luc tir d6 thi hoa va bién d6i khi hau nhu Hon Chdéng. Mirc da dang nay 1a minh chimg
16 rang cho thay hé sinh thai ran san hd Hon Chong 1a mot trong nhing khu vuc giir
duogc kha nang phuc hdi (resilience) t6t nhat trong toan Vinh Nha Trang. Pang cha ¥,
khi so sanh véi cac khu vuc quan tric khac trong Vinh, Hon Chong cho thiy nhimng
diém khac biét tich cuc: Tinh dai dién cao: Du sd luong loai (73 taxa) tuong duong
v6i khu vue Hon Mun - Bich Pam (74 taxa theo khao sat nam 2023), nhung ran Hon
Chéng lai duy tri duoc d phi san ho cao hon va tinh 6n dinh tuong dbi vé mat do loai
so v&i xu hudng suy giam tai cac khu vuc khac [3,4,11].

CAu trac phan loai ran cho théy su chiém vu thé rd rét ctia ho Acroporidae (chiém =
35,1% taxa), cung su hién dién 6n dinh cta cac nhom tao khung suon bén viing (Bang 4).

Bang 4: Phan tich cu triic phan loai va vai trd sinh thai cta cac ho san ho
chiém wru thé tai Hon Chong

S6 lwong Ty 1¢ wéc

Taxa tinh (%) Pac diém Sinh thai

Ho san hé

Tang truong nhanh, nhay cam cao,
Acroporidae 25 ~35.1%  kién tao cau truc ran phtc tap (canh,
ban) [12,13,14].

Téng truong cham, chiu dung t6t hon,

n ~ 0 1 r ’
Faviidae 16 21.6% tao nén mong khoi vitng chac [8,15].
" Tao khung suon chic chin (khdi
~ o . , B
Poritidae ? 12.2% " hing), tuéi tho cao [8,15].
Cac ho khac (9 ho) 23 ~31.1% Dadang v& hinh théi va vai tro chuyén biét.
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Céc loai thudc chi Acropora (20 taxa) va Montipora (6 taxa) la nhitng loai san
ho6 nhay cam nhét v6i bién dong méi trudng (nhiét do, do duc, 6 nhidm). Sy phat trién
va chiém wu thé cua chung 1a mdt tin hiéu manh mé cho théy: Maic du ran gén bo,
khu vuc Hon Chong van duy tri dugc cac didu kién méi truong nudc va dong chay
twong d6i phi hop (hodc dang trong giai doan phuc hdi manh mé) cho phép nhom san
ho6 nhay cam nay sinh trudng ma khong bi stress qua muc. Sy da dang ctia Acropora (nhu
A. hyacinthus, A. robusta, A. valida) 1a bang chimg rd rang vé mot méi truong co
chét luong nude du tdt tai thoi diém nghién curu, khac biét so voi nhiéu khu vuc
khac trong vinh.

4.3. Y nghia cu triic ran va bao ton cip thiét

Céu trac qu?m x4 voi su chiém wu thé cua Acroporidae (dang canh, ban) tao ra
d6 phic tap ciu trac (high structural complexity) cao, cung cap noi tra an, kiém in
va sinh san cho céc loai sinh vat bién khac, gop phan ting tinh da dang sinh hoc tong
thé. Sy cin bang giita san ho ting trudng nhanh (Acroporidae) va san ho tao khung
viing chéc (Faviidae, Poritidae) cho théy ran Hon Chéng 12 mot hé sinh thai 6n dinh
va c6 kha nang dan hoi t6t. Tuy nhién, ran ciing d6i mat véi cac mdi de doa nghiém
trong nhu téy tréng, bénh san ho, sinh vat dich hai (sao bién gai, be Drupella cornus)
voi mét do cao, va tac dong co hoc tir hoat ddng cua con nguoi.

Do @6, dua trén dit liéu do phu cao va sy xuét hién cua san hd con non (Hinh 9),
viéc khoanh viing béo vé uu tién tai HC2 va DT3 la cép thiét va c6 co sd khoa hoc vitng
chic, nham béo t6n ngudn gen quy hiém va thac diy phuc hdi ty nhién bén vimg cho
Vinh Nha Trang.

Trong bdi canh ran Hon Chdng 1a ving gan bd cudi cung con gitt dugc dién
tich sdng dang ké trong toan vinh Nha Trang von c¢6 hon 90% dién tich ran khoe
manh d3 mat di, viéc bao vé va khoanh vung la cép thiét. Hai khu vuc HC2 va DT3
duogc xac dinh 1a vung uu tién bao v€ vi c6 d6 phu cao, loai da dang, déng thoi ghi
nhén su xuét hién cua san hd con non, tin hiéu cho théy ¢6 déu hiéu tai sinh.
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Hinh 9. Mot s6 loai san hd non ghi nhan tai cac diém khao sat
(a: Dipsastraea sp.; b: Porites sp.,; ¢: Acropora sp., d: Montipora sp.)

4.4. Han ché cia nghién ciru

Nghién ctru nay cung cap mot danh gia quan trong vé hién trang (snapshot) do
phu va da dang loai cia ran san h6 Hon Chong bang Tat tai mot thoi diém (thang
03/2024). Tuy nhién, can phai thira nhan mot sb han ché:

Thir nhat, viéc thiéu dir liéu chudi thoi gian (time-series data) khién viéc danh
gi4 toc d6 suy thoai hay tai sinh thuc sy ctia ran tré nén kho khian,

Thir hai, va quan trong nhat, nghién ctru nay khong thu thap dong thoi cac di
lidu vé yéu t6 moi truong (nhu chat luong nudc, nhiét do tic thoi va dai han, do duc,
va tai luong tram tich). Do dé, mic du két qua cho thdy su chiém wu thé cua ho
Acroporidae (mot nhom nhay cam) tai HC2, viée quy két sy vu thé nay 1a do 'chit
luong nude tot' (nhu da thao ludn & Muc 4.2) chi 1a mot suy ludn gién tiép. Khong
¢6 dir liéu mdi trudng, ching toi khong thé loai trir kha nang rang quan xi nay dang
ton tai & ngudng chiu dyng t4i han va c6 thé d& bi t6n thuong trude cac dot ning
néng hodc 6 nhiém trong twong lai.

Nhu da néu 6 Muc 223, dir liéu vé san h6 non chi mang tinh dinh tinh. Cac
nghién clru trong tuong lai can ap dung cac phuong phap dinh lugng (vi du: dém
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trong 6 vudng 1 mz) dé xac dinh mat do bam tru va ty 1¢ séng ctia san ho non, von 1a
cac chi s0 chinh xac hon cua qua trinh tai sinh.

4.5. Pé xuit khung giam sat sirc khée ran san ho

Tir céc két qua va han ché ciia nghién ciru, chiing t6i dé xuit mot chuong trinh
giam sat strc khoe ran san ho dai han (long-term monitoring program) cho khu vuc
Hon Chéng - Dang Tat, dac biét 1a tai cac diém ‘nong (hotspots) HC2 va DT3.

Chuong trinh nay can dugc thuc hién dinh ky (it nhat 2 lan/nam, bao gdm muia mua
va mua kho) va tap trung vao ba (03) nhém chi tiéu cdt 15i:

- Chi tiéu cau trac (Structural indicator): PG phii san hé cung (Hard
coral cover). T1ep tuc st dung phuong phap PIT (nhu Muc 2.2.1) dé theo doi
su thay d6i vé d6 phu, dam bao tinh nhat quan va kha ning so sanh dir liéu
theo thoi gian.

- Chi tiéu tai sinh (Recruitment indicator): Mdt do san hé non (Juvenile
coral density). Thay vi chi quan sat dinh tinh (Muc 2.2.3), can tién hanh khéo sat
dinh luong bang cach str dung cac 6 vudng (vi du: 1 m* hodc 0.25 m?) tai céc vi
tri ¢6 dinh dé dém sb luong va xéac dinh ty 1¢ séng ciia cc tap doan san hd non
(<5 cm). Pay 1 chi s quan trong nhit dé danh gia kha nang ty tai sinh cta ran.

- Chi tiéu Sirc ¢ép (Stressor indicators): Ty I¢ tdy trang va dich hai. Ghi
nhan dinh lugng ty 1 phan trim san hd bi tiy tring (bleaching) va méc bénh
(disease) (nhur bénh dai den, ddm do da duoc quan sat ). Dong thoi, theo ddi mat
dd céc sinh vat dich hai chinh nhu sao bién gai (Acanthaster spp.) va dc an san
h6 Drupella cornus (von duoc ghi nhan c6 mat do cao trong nghién ctru nay).

Viéc giam sat dong thoi cac chi tiéu ndy cung voi cac yéu té moi truong (nhu
nhiét do, do duc) s& cung cAp mot buc tranh toan dién vé dong luc cua hé sinh thai,
lam co s& cho cac can thi€p quan 1y kip thoi.

5. KET LUAN

Strc khoe ran va do phu: Téng thé ran san ho tai Hon Chéng —Diang Tat duogc
xép hang Trung binh, véi d6 phu san hd cimg trung binh 1a 32,4 £ 3,17%. Tuy
nhién, mic d6 phuc hoi tu nhién rat tot dugc ghi nhan tai cac diém HC2 (65,7 = 7%)
vaDT3 (50,3 + 2%), cho thiy tiém ning bao ton 16n.

Thanh phan loai va cdu triic quan xd: D3 x4c dinh dugc tong cong 73 taxa san
hé cimg tao ran thude 12 ho. Céu triic phan loai bi chi phdi bdi ho Acroporidae (chiém
~35,1% taxa), cung sy hién dién on dinh cta cac nhom tao khung suon (Faviidae,
Poritidae), khéng dinh tinh da dang sinh hoc va kha nang phuc hdi cua ran.

Dé xuét bao vé: Dua trén cac dit liéu vé do phu va su xuét hién cta san ho con
non, viéc khoanh vung bao v¢ uu tién tai cac khu vuc trong yéu la HC2 va DT3 1a
can thiét va co co so khoa hoc vimg chic, nham duy tri ngan hang gen san ho va
thiic day qua trinh phuc hdi sinh hoc cho toan Vinh Nha Trang.

Nhung két qua nay khang dinh gia tri sinh thai dac biét quan trong cua ran san
h6 Hon Chong - Dang Tat, von 1a "ngan hang gen" san ho ven bd cudi cling con sot
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lai ciia Vinh Nha Trang. Do d6, nghién ctru ndy cung cdp co s& khoa hoc cép thiét
va ving chic cho cac co quan quan 1y (nhu B Nong nghiép va Mai truong) trong
viéc déy nhanh tién trinh thanh 1ap Khu bao ton bién Vinh Nha Trang, trong d6 cac
khu vuc HC2 va DT3 phai dugc xac dinh 1a viung 161 can bao vé nghiém ngat.

Loi cdm on: Nghién ciru nay dwoc thuc hién voi sy hé tro kinh phi tie dé tai
VB.P1.07/23, VB.P1.08/23. Tac gia xin trdn trong cam on Chi nhianh Ven bién —
Trung tdm Nhiét doi Viét - Nga di tao diéu kién thudn loi vé tai chinh va t6 chirc
trong qud trinh trién khai nghién cieu. Pong thoi, xin giri 16i cam on chdn thanh dén
Ban Quan ly Vinh Nha Trang da hé tro tich cuc vé mat pho”'i hop hién truong, tao diéu
kién tiép cdn khu viee nghién civu va cung cdp cdc théng tin chuyén mén cé gid tri.

Tuyén bé vé siv dung Gen AI: Nhom tic gia tuyén bé rang cdc cong cu Al chi
dwoc sur dung cho viéc chinh sira ngon ngir, dién dat/dinh dang ma khong duoc dung
dé tao noi dung khoa hoc. Toan bé dir liéu, phan tich va dién gidi déu do cdc tac gid
thue hién va kiém chiing, va cdc tac gia hoan toan chiu trach nhiém doi véi ban thao.

Tuyén bo vé dong gop ciia tic gia: D.D.H. Viét: Thiét ké khdo sat, khdo sdt
thwe dia, phan tich mau, xir [y s6 liéu, viét bai; H.N. Lam, N.P. Lién: Khao sat thyc
dia, xu Iy so liéu, viét bai: T.D. Dién: Khdo sdt thuc dia, phan tich mau, xir ly 50
liéu, viét bai: Y. Nozawa, H. Fukami: Dinh loai san ho, swa bai; V.T. Ha: Khdo sat
thuc dia; N.D.M. Tdn: Swa bai; P.N. Thuong: Sira bai.

Tuyén bo vé xung dot loi ich: Nhém tac gia xin tuyén bé rang khong ton tai
bat ky xung dot loi ich nao lién quan dén nghién civu nay. Tdt cd cac két quda, phén
tich va két lugn trong bai bdo déu dwoc thuce hién déc ldp, khong chiu dnh huong
boi bdt ky té chire, ¢ nhan hay nguon tdi tro ndo cé thé lam sai léch qud trinh
nghién cieu hodc dién gidi 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 Chong area demonstrated
better health, characterized by a substratum dominated by live hard coral (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 area
showed significantly higher proportions of Dead Coral (17,02 + 3.67%) and Rubble
(12.93 £ 2.67%), reflecting greater past environmental variability. Nevertheless, 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 across the surveyed area. The reef structure
is characterized by the dominance of the Acroporidae family (constituting = 35.1%
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of the taxa) which are sensitive yet fast-growing group alongside the stable presence
of robust framework-building groups (e.g., Faviidae and Poritidae). This equilibrium
results in a complex ecosystem with high resilience. Based on the high coral cover
data and the presence of juvenile corals, HC2 and DT3 are proposed as critical
priority conservation zones to maintain the coral's 'gene bank' and promote
biological recovery throughout Nha Trang Bay.

Keywords: Hard coral species,; Benthic Coverage; Recovery, Resilience
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