Nghién ciru

NGHIEN CUU NGUONG CHIU TAI CUA HE SINH THAI
SAN HO DUOI TAC PONG CUA HOAT PONG NHAN CHIM
CHAT NAO VET O BIEN
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Tém tit
Cdc nghién citu trong nuwde va quoc té da chi ra hoat dong nhdn chim chdt nao
vét & bién anh hwong dén hé sinh thdi san hé théng qua nong dg tram tich lo ling, dnh
sdang va lang dong tram tich. Cdc danh hieong nay lam cho hé sinh thdi san hé c¢é nguy
co' bi pha hity hodc suy thodi nghiém trong. Moi lodi san hé ¢é nguwéng chiu tdi khéc
nhau doi véi nong dg tram tich lo limg, theo két qud nghién civru vé nguéng chiu tdi
cia ran san hé cia Uc doi véi nong dg tram tich lo limg la thdp nhdt véi 3,3 mg/L va
cao nhat la & Florida la 165 mg/L. San hé ¢é thé phdn vng chii dong hodc thu dong,
c6 nhiéu lodi va ran san hé c¢é kha nang song sot véi toc lang dong tram tich cao toi
100 mg/cm/ngay trong vai ngdy dén vai tuan. Ran san hé & Ca-ri-bé trung binh cé toc
dé tram tich 10 mg/cm/ngay la thdp nhat va An P Dwong - Thdi Binh Dwong cao
nhdt véi 228 mg/em/ngay. Hé sinh thdi san hé ¢ Viét Nam rdt da dang va phong phii
v6i hon 400 lodi san hé citng va hon 220 loai san hé mém. Bai bdo ndy trinh bay két
qud nghién ciru, phdn tich cic anh huéng ciia hoat dong nhdn chim dén hé sinh thdi
san ho va dé xudt nguong chiu tai cua hé sinh thai san ho Viéet Nam dwoi tac dong cua
hoat dong nhdan chim chdt nao vét & bién.
Twr khoa: H¢ sinh thai san hd; Nguong chiu tai cua hé sinh thai; Chét nao vét;
Bién Viét Nam.
Abstract

Studying the carrying capacity of the coral reef ecosystems under the impact of sea
dumping activities

Studies in Vietnam and internationally have shown that dumping activities at sea
affect coral reef ecosystems through suspended sediment concentrations, light and
sedimentation rates. These effects put coral reef ecosystems at risk of severe destruction
or degradation. Each type of coral reef has a different carrying capacity with sediment
concentrations. According to the Australian reef research results, suspended sediment
concentration is the lowest at 3.3 mg/L and highest in Florida at 165 mg/L. Corals can
react actively or passively, there are many species and reefs are able to survive with
sedimentation rates as high as 100 mg/cm?/d for days to weeks. The average Caribbean
reef has the lowest sedimentation rate at 10 mg/cm/d and the highest in the Indo-
Pacific at 228 mg/cm?/d. The Coral reef ecosystems in Vietnam are very diverse and
rich, with about 400 species of hard coral and more than 220 species of soft coral. This
study focuses on the carrying capacity of the coral reef ecosystems under the impact of
sea dumping activities and proposals for Vietnam's coral reef ecosystems.

Keywords: Coral reef ecosystems; The carrying capacity of the ecosystems;
Dredging; Vietnam Sea.
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1. Pat van a@é

Céc tac dong tur cac hoat dong kinh
té - x3 hoi ctia con ngudi 1am suy thoai
hé sinh thai san ho 1a van dé dang duoc
quan tdm trong hoat dong bao ton da dang
sinh hoc bién noi chung va quan 1y céac
khu bao ton san ho noi riéng. Dén nay,
c6 rat nhiéu loai san ho trén thé gidi duoc
nghién ctru vé su tac dong cia tram tich
1én sy sinh trudng va phat trién ctia ching,
cac nghién ctru nay di cho thdy mac do
chiu dung, phan ung, sy thich nghi, gidi
han va ngudng thich Gmg cua cac loai san
hé véi su x4o tron trim tich tu nhién va
nhan tao. Nong do cta trim tich lo ling
trong nudc bién s& lam anh huong dén
polyp san hd, tiép theo 1a tac dong dén qua
trinh quang hop cua san hé do anh sang
suy giam. Gi6i han chiu dung cua cac ran
san ho véi nong do tram tich lo limg khong
gidng nhau (mot s6 loai san ho riéng 18, ¢6
thé chiu dung néng do tram tich lo lung
ngin han trong vai ngdy & miic cao). Su
ling dong cua tram tich co thé gay chét
hodc chén viii cac polyp san hd (tram tich
min anh hudng 16n hon so véi tram tich
thd). Nhiéu loai san ho c6 kha niang thich
g bang cach bo tram tich thong qua phoi
hop polyp, san xuét chat nhay, hoat dong
nhung mao va xtic tu, ciing nhu sy bién d6i
hinh thai va tinh chuyén dong cta san ho
nam song tu do.

Viét Nam nam trong viing bién Pong
Nam A, véi diéu kién ty nhién thudn loi
cho sy phat trién cua san ho tao ran, trir
cac vung chiu anh hudng cua céac luu vuc
song v6i do mudi thip va do duc cao. Ran
san ho phan bd ¢ hau hét cac ving nudc
ndng ven bd, ven dao co nén day ran chic
& cac quan dao Truong Sa va Hoang Sa.
Tuy nhién, tinh chat phan bd, hinh thai va
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gi61 han chiu dung voi do duc, anh sang,
su ling dong tram tich khac nhau giita cac
ran san ho.

Hién nay, nhu ciu nao vét va nhan
chim chit nao vét & bién Viét Nam rat 16n,
dac biét 1a hoat dong nao vét cac tuyén
ludng hang hai khu vuc clra song ven
bién. Cac chat nao vét ndy chi yéu dugc
nhan chim xudng bién thong qua cac
gidy phép dugc UBND tinh hodc Bo Tai
nguyén va Moéi truong (B6 TNMT) cap.
Hoat dong nhan chim chit nao vét s& lam
gia ting nong do tram tich lo ling tai khu
vuc nhan chim va khu vyc xung quanh.
Pbi voi cac hé sinh thai san ho gan khu
vuc nhan chim s€ bi anh hudng 16n hodc
bi pha hiy. Nghién ctru nay tap trung vao
viéc danh gia nguong chiu tai cia h¢ sinh
thai san ho ¢ Viét Nam dudi tac dong cua
hoat dong nhan chim chit nao vét & bién,
v6i cac chi tiéu vé nong do tram tich lo
limg, anh sang va sy ling dong tram tich.

2. Phuwong phap nghién ciru

Nghién cuu st dung phuong phap
thu thap, tong hop; Phuong phap phan
tich, danh gid va phuong phap chuyén
gia dé dat duoc cac muc tiéu dé ra cua
nghién ctru.

3. Két qua nghién ciru

3.1. Két qua nghién ciru trén thé giGi

3.1.1. Tac dong cua hoat dong nao
vet toi hé sinh thai san ho

Dé thuc day phat trién kinh té thuong
mai, van chuyén hang hoa ving bién trén
toan thé gidi, cac nudc phat trién trén thé
gidi dd x4y dung cac cong trinh, kién trac
ven bién dé phuc vu thiét yéu cho nhu cau
thuong mai va dich vu béng viéc nao vét
va nhan chim vat chét ngoai bién. Hoat
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dong nao vét va nhan chim s€ lam xao
tron tram tich tao thanh dam may tram
tich min (¢ trang théi lo lung trong thoi
gian dai) gay ra bién dong nhay cam trong
cac loai san ho véi moi truong. Nhitng tac
dong cua hoat dong nay gan ran san ho s&
dan dén muc d6 bién doi thanh phan loai
va kha niang phuc hoi cia san ho tiy ting
khu vuec:

- My: Phia Bong nam Florida (1995)
1ap vii mat 5 ha sinh canh ddy gan bo da
lam giam mat do va da dang ca xudng 10
lan (Lindeman va Snyder, 1999). Nim
1985 - 2004 c6 26 dy an bdi 1ap va nao
vét dé boi dap bai bién va phat trién cang
lam cho 217 ran san ho bi anh huong boi
tich lity tram tich (PBS&J, 2008). Nam
2005 - 2006 khi bdi dip bai bién Roward
phuong phéap 1am tang do lang trong qua
trinh thi cong lam cho san ho phuc hoi
sau nao vét nhanh chong (Fisher va cs,
2008). Cac dao phia Tay (2006) nao vét
bén cang phia Tay lam cho san ho thua
dan mau va tay tring; Vinh Kaneohe va
Hawaii (1974) khi nao vét da lam cho
30 % san ho chét va tao diéu kién cho tao
phat trién manh (Banner, 1974); Bao san
hé Johnston (1966) lam giam sy phong
phu cua cé, san ho sbng mat 40 % do nao
vét (Brock va cs, 1965). Nam 1976 do
xdy dung san bay da lam giam 40 % do
che phu san ho do phu sa (Amerson va
Shelton, 1976).

- Anh: Dao Diego Garcia va Chagos
(1980) hoat dong nao vét khong lam
anh huong toi thanh phan loai san
hé (Sheppard, 1980); Cang Castle va
Bermuda (1941 - 1943) cac loai san ho
chét hang loat ¢ khu vuc cang bién do xay
dung San bay Kindley (Dodge va Vaisnys,
1977; Flood va cs, 2005).
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- Phap: Quan dao Guadeloupe (1979)
duoc nao vét duoc thuc hién lam cho néng
d06 trAm tich trong nude bién ting 1én, dan
dén mat can bang moi trudng va bién
méat 20/29 loai san ho; Pam pha Tahura,
Moorea ¢ Polynesia (1981) da lam giam
thanh phan loai san ho, thay d6i hé dong
vat khong xuong song (dong vat chan bung
thay vi giap xac), pha v& su on dinh cia
hé sinh thai ran va dam pha (Naim, 1981);
Quan dao Tiahiti (1959 - 1983) st dung
may nao vét bo da pha huy 43 % ran san
ho ¢ Papette, 75 % & khu vuc FAAA, day
cting bi tao phu 1ip va quan thé ca giam
(Gabrie va cs, 1985).

- Ha Lan: Vinh Piscadera va Curacao
(1972) ¢6 3 loai san ho bi anh hudng nhiéu
nhit (Porites astreoides chét do khong
c6 kha nang loai bd trAm tich, Madracis
mirabilis bi vd1i hoa cao, Agaricia
agaricites giam gan 33 % /4 tuan) do
nao vét (Bak, 1978); Bao Bonaire (1980
-1983) san ho chét do boi lang va dao dé
xdy dung kénh va dé chan song (van’t
Hof, 1983).

- Uc: Pao Mud va Vinh Moreton
(1940 - 1991) lam mat san ho va han ché
s phat trién ctia cic dai da voi va céc
khu ring ngdp man lan can do nao vét
(Allingham va Neil, 1995); Bdo Magnetic
(1972) lam giam dong vat va thanh phan
ran san ho (Marszalek, 1981); Vinh
Cleveland va bao Magnetic (1970) nao
vét da chon lap dién rong co bién va san ho
(Pringle, 1989); Vinh Nelly (2000 - 2004)
khong phat trién dugc san ho ngay bén
ngoai khu vuc nao vét (Koloi va cs, 2005);
Cang Dampier, DPA va HI (2003 - 2004)
thi¢t hai 80 % san ho trong vong 1 km
(Blakeway, 2005); Bao Hay Point va Cang
Dampier, HI (2006 - 2007) d4 lam chét san
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h6 <10 % va2 -5 % lép phu san ho tai 2
hon dao cach noi nao vét to1 6 km (Hanley,
2011); Cape Lambert va Mermaid Sound,
Pluto (2007 - 2010) khi nao vét xay dung
vamo rong cang lam chét <3 - 5 % san ho
va do phu giam < 6 %.

- Singapore: Cai tao va nao vét vung
b bién (1970 - 1990) dd mat khoang
60 % ran san ho, san ho ngam con lai
chiu tac dong cua tram tich (Hilton va
Manning, 1995; Chou, 2006); Quan dao
Tay Nam (2006) qua giam sat khong co
tac dong nao dén san ho bén ngoai khu
vuc 300 m (Doorn-Groen, 2007).

- Hong Kéng: Quan dao Ninepin
(1991 - 1993) cho thay su tich tu ctia trim
tich min ¢ vung nudc nong do nao vét,
lam giam 40 % san ho song trong vong 3
thang (Hodgson, 1994).

- Khu viuc Pong Nam A: Pao Turtle
va Bali (thudc Indonesia, 1977) hoat dong
nao vét va cai tao khong thay tac dong
nao 1én san ho cach 1 km (Driscoll va cs,
1997); Bintulu (thudc Malaysia, 2005)
khong c6 tac dong nao tai ran san ho cach
khu vuc nao vét 2 km (Doorn-Groen,
2007); Phuket (thudoc Thai Lan, 1981 -
1987) viéc nao vét lam céc ran san ho bi
hu hai nghiém trong (4 % do che phu),
giam 30 % lop phu san ho va suy giam da
dang loai trong vong 1 nam (Chansang va
cs, 1981; Brown va cs, 1990).

3.1.2. Nguong chiu tai cua hé sinh
théi san hé véi nong do tram tich lo lirng

Phan ung voi do duc:

Viéc xay dung va nao vét ven bién
thuong xuyén & vung 1an can tao nén do
duc, gdy anh hudng tédi san hd. Anthony
va cs (1999) da xac dinh cac chat dang
hat lo lung min (Suspended particulate
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matter - SPM) trén ran san ho gan bo. Tét
ca cac loai st dung mdt luong thirc an c6
ty 18 nghich voi nong d6 SPM. O ndng
d6 SPM thap (1 mg/L) v6i 89 - 95 %
thic an nudt vao, SPM cao nhat (30
mg/L) giam xudng 40 - 50 % thirc dn nudt
vao (Anthony va cs, 1999). Anthony va
cs (2000) cho thay ty 1& hap thy tram tich
bdo hoa khong dang ké (1 - 30 mg trong
lugng kho/L), hi¢u suét déng hoa cua hat
14C thay d6i tir 50 - 80 % va dugc toi
da hoa véi loai A. millepora & ndng do
tram tich thip nhat. Giéi han chiu dung
ctia san ho d6i v6i ndng d6 tram tich lo
ling nam trong khoang tir 10 mg/L dén
100 mg/L & cac ran san ho ven bién.
Kettle va cs (2001) da ghi nhan ndng
do tram tich lo limg (TSS) > 150 mg/L
trong khoang 100 m ciia mot tau cudc &
vinh Cleveland (Uc). Nhitng ving vuot
qua 20 mg/L kéo dai khoang 1 km tinh
tir tam nao vét. Thomas va cs (2003) da
ghi nhan vé néng do tram tich lo lung
> 25 mg/L trong vai thang tu hoat dong
nao vét xung quanh cac ran san hé ¢ dao
Lihir (Papua New Guinea), c6 khi tang
trén 500 - 1000 mg/L (khu vuc thuong
c6 ndong do TSS nén < 5 mg/L). Stoddart
va Anstee (2005) ghi nhan nong do tram
tich lo lung trén 10 mg/L bi anh huong
boi nao vét trong vong 1 km c6 khi dat
dinh gan 60 mg/L (muc trung binh gan 4
mg/L) & Mermaid Sound (Uc). (Sofonia
va Anthony, 2008), trong pham vi nay
chting t6 rang cac loai san ho khac nhau
va & cac vung dia 1y c6 thé phan ung
khac nhau véi su gia tang do duc (Bang
1). Kha ndng chiu nhi¢t ¢ san ho cling
thay doi theo vi tri dia Iy (Weeks va cs,
2008). Mot sb loai san ho da duoc ching
minh 13 ¢6 kha ning (tam thoi) chuyén
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doi gitra tu dudng va di dudng hoic diéu
chinh nhu cau hé hap cia chung dé dap
ung voi do duc theo tung dot & mot vai
loai san h6é (Anthony va Fabricius, 2000).

Mot s6 ngudng gidi han ctia hé sinh théi
san ho v6i nong do tram tich lo limg (mg/L)
da dugc nghién ctru tai mot s6 khu vuc trén
thé giéi nhu Uc, My, Indonesia (Bang 1).

Bing 1. Mjt sé nghién ciru vé nguéng gidi han ciia san hé véi tram tich lo liing (mg/L)

A . Vi tri Tai liéu tham khéo
Phan loai Khu vire Quéc _ mg/L

Ran san ho Ran san ho 16n (GBR) | Uc 3,3 |Bell (1990)
Ran san ho Dam Fanning, Florida | My 10 |Roy va Smith, 1971
Ran san ho Ving bién Ca-ri-bé Caribbean 10 Rogers, 1990
Ran san ho Quan ddo Papua New Guinea | 15 | Thomas va cs, 2003
Ran san ho Florida My 20 | Bogers va Gardner (2004)
San ho Dominica Cong hoa Dominica| 20  |Klis va Bogers, 2004
Mo tflrorng ran Vinh Banten (Java) Indonesia 40 | Hoitink, 2003
san ho ven bicn
Mo tflrorng ran Bai can Paluma Uc 40 | Larcombe va cs, 2001
san ho ven bicn
Ran san ho ven bo | Ddo Magnetic Uc 75-120 | Mapstone va cs, 1989
Ran san ho ven bo | Cape Tribulation Uc 100-260 |Hopley va cs, 1993
Tloaisanho gy g My 165 |Rice va Hunter, 1992
khang dyc

Kettle va cs (2001) da ghi nhan nong
d6 tram tich lo limg (TSS) > 150 mg/L
trong khoang 100 m ctia mdt tau cudc &
vinh Cleveland (Uc). Nhimg ving vuot
quéd 20 mg/L kéo dai khoang 1 km tinh
tir tam nao vét. Thomas va cs (2003) da
ghi nhan vé nong do tram tich lo lung
>25mg/L (90 % thoi gian) trong vai thang
tur hoat dong nao vét xung quanh cac ran
san hd ¢ dao Lihir (Papua New Guinea),
c6 khi tang trén 500 - 1.000 mg/L. Ngugc
lai, Stoddart va Anstee, 2005 ghi nhan
noéng do tram tich lo ltng trén 10 mg/L,
bi anh huong boi nao vét trong vong 1 km
c6 khi dat dinh gan 60 mg/L & Mermaid
Sound (Uc).

Nhiéu yéu t6 méi truong va do da
dang loai cua san ho c6 xu hudng giam
manh khi d§ duc ngay cang ting trong
thoi gian dai, din dén thanh phan loai
san ho thay d6i do anh sang suy yéu va
thay thé bang loai khac chiu duoc diéu

kién thiéu sang ¢ dJ sau nhét dinh. Bak
va cs (1978) da dua ra tdc dong cua vi¢c
nao vét da lam anh sang & 4o sau 12 - 13
m da giam (30 % xudng < 1 %), dan dén
hé sinh thai san ho loai bé tram tich kém
hi¢u qua, dong vat mat noi cu tri hodc
bi chét, nhung ty 1& v6i hda & Madracis
mirabilis va Agaricia agaricit thiy giam
33 % (Bak , R.P.M, 1978). Nhu cau anh
sang t6i thiéu cua san ho trong khoang
tr < 1 - 60 % buc xa bé mat (SI) nén
Kleypas va cs, 1999 d& xuat yéu cau anh
sang tbi thiéu dé hinh thanh ran san ho
vao khoang 40 %. Do nhay ddi v6i anh
sang (Bang 2) giam phu thudc mot phan
vao hinh dang phat trién cua san ho, cac
loai phan nhanh thudng phat trién manh
dudi SI < 60 %, trong khi hau hét cac loai
san ho doi va it gai chi yéu cau SI ~20 %,
mdt s6 loai san hd mo vit co thé ton tai
vi ty 1& anh sang thap SI ~ 0,15 % (Jaap
va Hallock, 1990).
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Bing 2. M{t s6 ngwong gidi han ciia san ho véi dnh sdng (% birc xa bé mdt SI)

Loai/loai san ho Vi tri % SI Tai liéu tham khao
San ho dang dia Florida (My) 0,15 |Jaap va Hallock (1990)
San ho hinh sao Curacao 1 Bak (1978)
San ho cling Bién Dong 2 -8 |Titlyanov va Latypov (1991)
San ho don Trén toan the giGi 10 | Achituv va Dubinsky (1990)
Sao va san hd ndo Florida (MY) 20 |Jaap va Hallock (1990)
Ran san ho Trén toan thé gioi 35 | Achituv and Dubinsky (1990)
San ho phan nhanh Florida (MY) 60 |Jaap va Hallock (1990)

O mét sd dia diém nhit dinh san
h6 van ton tai trong nhitng khu vuc co
dd duc cao. Su bién dong thay ddi theo
khong gian va thoi gian, tao ra cac nong
do can lo lirng (Soluble solids content -
SSC) ¢ day gan 200 mg/L, SSC dao dong
tur 5 - 40 mg/L 6 ran san hé xung quanh.
Khu vuc nudce sau dudi 4 m c6 dd duc gﬁn
220 mg/L. Trong moi trudng ndy cac ran
san ho s& co sb luong loai trong ddi vira
phai va d6i khi co6 khuon khé hop nhat
kém (Hopley va cs, 2007). Hoitink (2004)
phat hién ra rang cac dong thiy triéu xung
quanh cac ran san hd ¢ Indonesia 1am lang
dong va tao ra nong do tram tich lo ltng
tir 2 - 10 mg/L (t6i da 1én dén 50 mg/L).
Riegl (1995) da tim thdy ndng d6 trim
tich lo ling do d6t bién gay ra 1én dén 389
mg/L va 112 mg/l dbi véi céc ran san ho
¢ Nam Phi.

Phdn vng véi tram tich:

San ho c6 thé phan tng chu dong
hodc thu dong véi tram tich véi nhiéu
cach dé chiu duoc su léng dong kéo dai.
Viéc thy dong dé cap dén hinh dang san
h6 dé cho phép ting dong chay cia tram
tich, duy tri bd xwong san ho bén trén tram
tich hoac str dung cac dong nudc dé loai
bo tram tich (Sanders va Baron-Szabo,
2005). Cac loai phan nhéanh dong lai it
tram tich va nhiéu loai trong ho Poritidae
giit tram tich (Stafford-Smith, 1993). Céc

loai san ho mong, dinh 1a loai rat it bé mat
dé tich tu trAm tich va san ho da co cac
khéi polyp phan nhanh lam giam boi lang
trAm tich (Meyer, 1989). Mot cAu trac hiéu
qua khac dé loai bo tram tich thu dong 1a
cdu trac sinh trudng mong, kiéu mo vit va
thang dtng (4garicia tenuifolia) & ving
nude néng, co thé c6 mdi mang trén cling
dé tich tu trAm tich (Meyer, 1989). Lép
san ho sung Gorgonians, dac biét 1a kiéu
roi, 1a mot trong nhiing loai chiu dung tot
nhat dbi v6i d6 duc do tram tich giy ra &
Florida. Schleyer va Celliers (2003) tim
thdy nhém san hd mém (Zooxanthellate)
1a nhitng loai thai tram tich thu dong va
kém hi¢u qua & khu vuc dbc, co dang
suon nii va hi¢u qua quang hop tang,
dan dén san ho nay ton tai & moi truong
tuong d6i nhiéu cat. O san ho cau da
(Scleractinian) kiéu dai hoa, luon song
va udn khuc cho thay c¢6 mdi twong quan,
hiéu qua dao thai tram tich & mot sb loai
(Sorauf va Harries, 2010).

Dikou va cs (2006) cho thiy su tiép
xuc cua cao san ho voi luong phu sa co
ty 16 men thap (1,4 + 1,0 d&én 20 + 14,7
h?ip thu/m/ndm), cling nhu mat d¢ va do
pht san ho cung giam dan toi cac dao
chinh ¢ Singapore. Cac ho san h6 thuong
& ving nude sdu (san hé ndm, san ho 14)
hodc nhimg loai thich nghi tét voi nuéc
duc (Dikou, A., 2006). Hodgson va cs
(1990), da chi ra suy giam cua san ho da
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(Scleractinian) do sy lang dong tram tich
trén cac ran san ho tu nhién va nao vét
nhan tao. Thi nghiém trAm tich v&i san ho
duoc thuc hién ¢ El Nido Philippines va
Hawaii, 3 loai (O. glabra, Porites lobata
va Pocillopora Meandrina) bi suy giam
nhanh chong va O. glabra chét boi ling
can tram tich. Két qua cho thay vi khuan
nhay cam vdi tetracycline tham gia vao
qua trinh hoai tr mé va mot phan gy ra
ty 18 chét san ho sau qué trinh lang dong
tram tich (Hodgson, G., 1990).

Ling dong tram tich:

Tt ca cac loai san ho duoc sap xép
theo mot hé théng c6 kha nang chiu dung
tuong d6i v6i tram tich. Do d6, mdi loai c¢6
ngudng riéng dai dién cho ndng do trim
tich tao ra cac tac dong gy chét hoic té
liét. San ho tiép xtic v6i ndng d6 nhat dinh
(giam sinh trudng, giam muc do anh sang
va giam quang hop cua Zooxanthella) duy
tri trong mot thoi gian dai chung s& chét.
Céc loai san ho déu nhay cam véi qua
trinh boi lang, tham chi & mic vai cm mdi

nam (Rogers, 1990). Pastorok va Bilyard
(1985) xéc dinh tc d6 tram tich > 50 mg/
cm?/ngay (day 1a tham hoa voi quan x3 san
h6), do ling 10 - 50 mg/cm¥ngay ¢ thé coi
1a trung binh dén nghiém trong ddi voi san
hé. Tuy nhién, co nhiéu loai va ran san hd
c¢6 kha ning song sot v6i téc do tram tich
cao toi 100 mg/cm?/ngay trong vai ngay
dén vai tuan. Mot s6 ran san ho (gan bd) c6
téc do tram tich tu nhién trén 200 mg/cm?/
ngay. Ayling va cs (1991) cac ran san ho
ven bo trong ving Great Barrier thay doi
boi tram tich tir 2 - 900 mg/cm?/ngay véi
toc do nge”in han, mirc trung binh dai han
tir 50 - 110 mg/cm?/ngay (day la noi co su
phat trién ctia san ho rat da dang v6i do che
phu san ho trung binh 1a 40 - 60 %). Peters
va Pilson (1985) chi ra rang mot s6 loai san
hé (Montastraea cavernosa va Astrangia
poculata) c6 thé chiu dugc tde do tram tich
cao toi 600 - 1.380 mg/cm?/ngay. Két qua
nay da chi ra rang cac loai san ho va san
ho & cac ving dia 1y c6 thé phan tmg khac
nhau véi lugng va toc do boi ling ting 1én
(Bang 3).

Bing 3. Ngwéng gidi han ciia cdc ran san hé véi ling dong tram tich

(mg/cm’/ngay)

Loai/Loai san ho Vi tri mg/cm?/ngay Tai liéu tham khao
Ran san ho Trén toan thé gi6i 10 Pastorok va Bilyard, 1985
Ran san ho Ca-ri-bé 10 Rogers, 1990
Ran san ho Ca-ri-bé 37 Pastorok va Bilyard, 1985
Ran san ho Trén toan thé gidi 50 Pastorok va Bilyard, 1985
Ran san ho Puerto Rico (M) 90 Miller va Cruise, 1995
Ran san ho An Dj Duong - Théi Binh Duong 228 Pastorok va Bilyard, 1985
Hau hét céc lodi san ho | Trén toan thé gidi 300 Bak va Elgershuizen, 1976

Vinh Bacuit (Philippines) khi khai
thac rimg trén dat lién khién luong phu sa
lo ltmg ctia song Manlag ting gan 100 lan,
dan dén su ling dong tram véi 20 mg/cm?/
ngay tich kéo dai va lam gidm da dang loai

(gan 50 loai san ho chét), do phu san ho

giam (Hodgson va Dixon, 2000). Cac thi
nghiém & Florida (M) da x4c dinh mot s6
loai san hd ¢ Caribe c6 thé séng st sau khi
bi pht 14p bai tram tich tir 7 - 15 ngay (Rice
va Hunter, 1992). Viéc tram tich phu lap

mot s6 loai san ho Philippine bi tay trang

20

Tap chi Khoa hoc Tai nguyén va Moi truwong - So 46 - nam 2023



va tur vong tur 20 - 68 gio (Wesseling va cs,
1999). Nghién ctru cua Erftemeijer va cs
(2012) cho thay tdc do ling dong tram tich
tdi da ma céac loai san ho c6 thé chiu duoc
nam trong khoang < 10 - > 400 mg/cm?
ngay (loai san ho co thé ton tai dudi 24 gid
dén vai tuan voi téc do lang cao), ddi véi
cac loai chiu dung tot (> 4 tuan véi ling
cao hodc > 14 ngay khi vui 1ap hoan toan).
Céc gia thuyét nay da duogc kiém tra trén 77
nghién ctru da dugc cong bd vé anh huong
cua do duc va léng dong tram tich trén 89
loai san ho (Erftemeijer va cs, 2012).

3.2. Hién trang hé sinh thai san ho
Viét Nam

Theo nghién ctu cua Pang Ngoc
Thanh, Nguyén Huy Yét (2009) va Vién
Hai duong hoc, san ho ¢ Viét Nam rat
phong phu, véi hon 400 loai san ho cling
thudc 79 ho, san hdo mém co khoang 220
loai phan bd kha rong, cu thé:

Viing bién Bdic Bé: Hién nay & ving
bién Quéang Ninh, vinh Ha Long c6 110
loai san ho cimg va 37 loai san ho mém,
tap trung & 18 ran, diu tra so bd cua
Nguyén Huy Yét (2000) vé 23 loai san hd
c6 nguy co bi suy thodi. Quan dao C6 T
¢6 19 loai; Ving bién Hai Phong, dao Cat
Ba c6 khoang 82 loai san ho, trong do cé
20 loai san ho mém. Pau Vin Thao (2012)
da xac dinh 33 loai san hd mém bi suy
thoai nghiém trong. Pao Bach Long Vi co
khoang 117 loai san ho, véi muc da dang
sinh hoc th?ip voi H = 0,98 (Ngai va cs,
2019). Quan dao Long Chau di xac dinh
khoang 124 loai san ho trong d6 c6 32 loai
bi nguy hai (Nguyén Huy Yét, 2000).

Vimg bién Trung B¢: Hickson
(1919) 1a ngudi dau tién nghién ctru san
hé mém & Viét Nam khi ong cong bd vé

Nghién ciru

loai Alcyonium krempfi & ving bién mién
Trung. Vung bién Quéang Tri, Pao Con
Co c6 thanh phan san ho kha phong phu
va da dang, c6 150 loai san ho (130 loai
san ho ctng va 20 loai san hd mém). Pau
Vin Thao (2019), phan 16n cac loai nam
trong sach do cua Viét Nam duogc liét
vao phan hang s& nguy cip va nguy cap
Hoang Xuan Bén va cs (2009; 2010) tong
hop danh muc san ho mém & Viét Nam
gom 200 loai, dao Ly Son di xac dinh 60
loai (33 loai méi). Vung bién Hai Van -
Son Cha c6 130 loai san ho, vung giap véi
Thira Thién - Hué c¢6 25 loai bi suy thoai
(Ngai va cs, 2019). Cu Lao Cham da xac
dinh dugc 45 loai; San ho vinh Nha Trang
qua tong hop da xac dinh duoc 142 loai
san ho, Tixier (1970) dd mo ta 94 loai san
h6 mém (18 loai méi), trong d6 c6 32 loai
san ho mém), phan bd cua 76 loai san hd
mém di cong bd 2 loai méi (Bén va cs,
2019). Dautova va cs (2010) ghi nhan 6
loai san hé6 mém méi. Pao Hon Mun qua
xac dinh c6 32 loai san hé mém; Quan
dao Truong Sa (Khanh Hoa) c6 16 loai
san ho bi nguy hai. Pau Van Thao (2019)
da xac dinh dugc 27 loai san hé mém va
phat hién thém 7 loai san hdé mdi; Pao
Hon Cau c¢6 30 loai san hd mém, dao Phu
Quy c6 19 loai (Ngai va cs, 2019).

Ving bién Nam Bé: Cac nghién ctru
thanh phan loai san ho lan dau Viét Nam
béi Stiasny (1937) cong bd 18 loai ¢ ving
bién phia Nam Viét Nam. Sau d6 Dawydoff
(1952) da cong bd 6 ho san hd & ving bién
Viét Nam. Stiasny (1938) cong b 2 loai
san ho mdi. Malyutin (1990) da mé ta 2
loai san ho mdi & Con Pao. Bao Ly Son
(Quang Ngii) c6 60 loai san hd mém (Bén,
2019). Theo két qua diéu tra cua T6 chirc
Quéc té vé Bao ton Thién nhién (WWF)
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(1994) cac ran san ho quan dao Phu Quéc
(Kién Giang) da ghi nhan 89 loai san ho
ctng va 19 loai san hd mém. Nguyén Vian
Long va cs (2007) nghién ctru phan b cua
ran san ho & quan dao An Théi (Pha Quéc)
trén 260 loai san ho cung tao ran.

3.3. Pé xudt ngwong gidi han ciia
hé sinh thdi san ho Viét Nam

H¢ sinh thai san ho Viét Nam véi hon
400 loai san ho ctrg va hon 220 loai san ho
mém duoc phan thanh 3 nhom dé lam cin
ctr dé xuat ngudng gidi han cho tirng nhom:

- San ho cing: Dang dia; Dang hinh
sao; Dang san ho 14, phéu, chao; Dang san
h6 ndo (cdu tron, ban cau, chao up....);
Dang san h6 phan nhanh (dang sung,
ngodn tay, cdy,...); Dang san ho don.

- San hé mém: Dang don, mang.

- Ran san ho: Cac quan thé san ho.

Céc ngudng gidi han cua hé sinh thai
san ho Viét Nam gom: Khoang cach tbi
thiéu tir h¢ sinh thai san ho dén khu vuc
nhan chim; Ngudng gidi1 han cua san ho
d6i v&i nong do tram tich lo ling; Ngudng
giéi han cta san ho dbi voi anh sang va

ngudng gidi han cua san ho d6i véi lang
dong trm tich.
Bdng 4. Khodng cdch tir khu vuc nhdn
chim chdt nao vét dén hé sinh thdi san ho

Loai/dang | Khodng C A s
san ho | cach (km) Muc dg phu hop
<10 | Khong phu hgp
Ran san ho Phu hop néu xic dinh
(g6m céc khoang cach tir 10 - 20 km
dang sdng | 10-20 |khdng cd loai san ho thudc
chinh cta nhém (Cuc ky nguy cép -
san ho) CR; Nguy cép - EN),
>20 |Phuhop

Giam anh sang co 1€ 1a tac dong quan
trong nhat trong tit ca cac tac dong lién
quan dén hé sinh thai san ho, din dén
giam nang suat quang hop. Cac gia tri vé
nhu cau anh sang tdi thiéu ctia san ho theo
cac két qua nghién ciru nam trong khoang
tor duoi 1 - 35 % (hoac tham chi 60 %) do
chiéu xa bé mit, phu thudc vao hinh thirc
sinh trudng, do sau va khu vuc. Anthony
va cs (2003) di xac dinh mdi quan hé
gitta quang hop (P) va birc xa (I) cho thay
sy quang hop cua san hd phu thudc vao
cuong do anh sang. Nguong gioi han cua
h¢ sinh thai san ho Viét Nam voi cuong
d6 anh sang duoc dé xuat nhu sau:

Bdng 5. Ngwong gioi han ciia hé sinh thai san ho voi cwong dj anh sang (% SI)

TT Nhom/loai san ho Anh sang (% SI) | Mirc do phu hop
Dane dia >0,15% Phu hop
ang <0,15% Khong phu hgp
. >1 % Phu hop
Dang hinh sao <1% Khong phit hop
. L% , >8% Phu hop
. San ho dang 14, phéu, chao 8% Khong phit hop
I |San ho clmg Dang san ho ndo (cau tron, ban cau, >20 % Phu hop
chao 1up....) <20 % Khong phu hop
San ho phan nhanh (dang stng, > 60 % Phu hop
ngon tay, cay, ...) <60 % Khong phu hop
. >10 % Phu hop
San ho don <10% Khéng pht hop
A A , >10% Phu hop
2 |San hé mém |Dang don, mang <10% Khéng pht hop
R , AR R >35% Phu hop
3 |Ransanhd |Cac quan thé san hod <350, Khong phi hop
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Khoang thdi gian ma san ho co thé
chiu dugc do duc cao dao dong tir vai gio
dén vai tuan, tiy thudc vao loai va muc do
duc. Anh hudng ctia d6 duc trong thoi gian
dai co thé thay d6i thanh phan loai cta cac
ran san hd. H¢ sinh thai san ho c¢6 xu hudng
giam manh khi d6 duc tang 1én. Gidi han
chiu dung cua san ho ddi vai néng do tram

Nghién ciru

tich lo ltng nam trong khoang tir dudi 5
mg/L dén 30 mg/L tiry thudc vio timg loai.
Giéi han nay nay chimg t6 rang cac nhom
loai loai san ho khac nhau va san ho & céac
ving dia 1y c6 thé phan tmg khac nhau voi
nong do chat lo limg tang 1én. Ngudng gisi
han cua hé sinh thai san hé Viét Nam véi
trAm tich lo limg chi tiét tai Bang 6.

Bing 6. Ngwong gidi han ciia hé sinh thdi san hé véi tram tich lo liing (mg/L)

. . . Tram tich lo ling C e
TT Nhoém/loai san ho Mikc do phu h

<30 Phu hop

Dang dia >30 Khéng phi hop
. <20 Phu hop

Dang hinh sao >50 Khéng phtt hop

San ho dang 14, phéu, chao E 3; gllll(i)r}llg?)hfl hop
I {Sanhocling  panssan ho nao (cau tron, ban <16 Phu hop

cau, chao up, ...) >16 Khoéng phu hop
San ho phan nhanh (dang sung, <27 Phu hop

ngon tay, cay, ...) > 27 Khong phu hgp
n <5 Phu hop

San ho don S5 Khong pht hop

2 | San ho mém Dang don, mang § g gllll(i)l}llgrt))hfl hop
3 |Ran san ho Cac quan thé san ho <20 Phu hop

Két qua nghién ctru cua Flores et al.,
2012; Wesseling et al., 1999; Hodgson,
1994 cho thay téc do lang dong tram tich
anh huong dén su sinh truong va chét di
cua h¢ sinh thai san ho. B§ nhay cam cua
san ho va kha niang phuc hoi cua ching

sau cac tac dong cua hoat dong nao vét,
nhan chim vat chit ngoai bién tuy vao
ngudng gioi han cua chung. Trén co so
cac nghién curu da thyc hién, ngudng gidi
han chua hé sinh thai san ho ¢ Viét Nam
v6i toe d6 lang dong tram tich (Bang 7).

Bing 7. Ngwong giéi han ciia hé sinh thdi san hoé véi toc dp ling dong tram tich
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, . " Lfmg dong tram L a1
TT Nhom/loai san ho tich (mg/cm?/ngay) Murc do phu heop

<3.2 Phu hop

Dang dia >32 Khong phi hop
. <32 Phu hop

Dang hinh sao 32 Khéng phtt hop

San ho dang 14, phéu, chao E 8’1 Eﬁ%ﬁg‘;hu hop
I | San ho clmg Dang san hd ndo (cau tron, <25 Phu hop

ban cau, chao 1p, ...) >2.5 Khoéng phu hop
San ho phan nhanh (dang <04 Phu hop

sung, ngodn tay, cay, ...) >04 Khong phu hgp
o <32 Phu hop

San ho don =32 Khéng phtt hop
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, . R Lz”'mg dong trim © a1
TT Nhoém/loai san ho tich (mg/cm*/ngay) Mirc d¢ phu hop
2 |San ho mém Dang don, mang § jg E%%Eg?)hu hop
3 |Ransanho Céc quan thé san ho E }8 gllll(];)llllg?)hfl hop

4. Két luan va kién nghi

Trén co sd cac nghién ctru trén thé
gidi vé ngudng chiu tai cua hé sinh thai
san ho dudi anh hudng cia hoat dong
nhan chim chit nao vét gy ra nghién
ciru da chia hé sinh thai san ho Viét
Nam thanh 3 nhom (san hé ctng, sanh
hé mém va ran san hd) va ngudng chiu
tai cia hé sinh thai san hé dudi tac dong
cua hoat dong nhan chim chit nao vét
dua trén 3 tiéu chi: Nong do tram tich lo
ling, cuong d6 anh sang va téc do lang
dong cuia tram tich.

Déi voi khoang cach tir khu vue nhan
chim dén hé sinh thai san ho can phai dam
bao mot khoang cach téi thiéu va khoang
cach tir 20 km trd 1én 13 phu hop nhat.

D61 voi néng do tram tich lo limg
gid1 han phu thudc vao tirng loai san ho
va dao dong tir 5 mg/l d&én 30 mg/l.

DP6i v6i cuong d6 anh sang can toi
thiéu ctia hé sinh thai san ho dudi anh huong
cua hoat dong nhan chim tur 0,15 %SI
dén 60 %S

Doi véi toe do lang dong trAm tich
thi ngudng gidi han cia h¢ sinh thai san
hé tir 0,4 dén 10 mg/cm?/ngay.

Nghién ctru dé xuat ddi v6i hé sinh
thai san ho Viét Nam duoc xac dinh dua
trén cac két qua nghién ctru trén thé gisi
v6i loai twong tu. Vi vdy, can tién hanh
cac thi nghiém cu thé vé danh gia tac
dong cua néng do tram tich lo lung, do
sang, van toc lang dong tram tich d6i vai
timg loai san hd & bién Viét Nam.

Loi cam on: Nhom tac gia tran trong
cam on sy hd tro ctia Dé tai khoa hoc va
cong nghé cap Qudc gia “Nghién ciru xdy
dung bo tiéu chi xac dinh nguong chiu tai
cac khu vuc quy hoach nhan chim chat

i)

ngo vét trong vung lanh hai Viét Nam”.
Mi s6 DPTDL.CN-57/20.
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