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A MO DAU.

O viing bir Tay vinh Bic B0 san ho va cdc ran san ho phan b6 rong rdi & ving
bién ven bor Quang Ninh - Hai Phong, cdc ddo ven bd mi2n trung nhw: Hon Me, Hon
La, Hon Nom, Con CO cho dén tan déo Hai Van cia Thira Thién - Hué (h. 1). Do néi
tiéng 1a mot kiéu he¢ sinh thai dién hinh cita céc viing bién nong nhiét déi néi chung
boi sir da dang sinh hoc va nang sult sinh hoc cao, sinh cdnh da dang, phong phi,
cling nhu ¢& mot vai trd quan trong trong viéc duy tri ndng suét sinh hoc cia ving
bién xung quanh ran, 1a nui cung cip thic an, tnd 4n, sinh san va sinh trudng caa
nhigu loai sinh vat khic ngoai san ho.

Do cic dic diém va vai trd nhar vay nén heé sinh thai (HST) ran san ho ngay
cing duyge cac nha khoa hoe  trong va ngoai nude qua 1dm nghicn cifu vé moi mat
nhur sinh hoc, sinh 1hédi hoc, tim cdc phuong phép sir dung hop 1y dé dam bao duge
can bing sinh théi, bao v& dugc nguon loi, bao tOn nguon gen. Trong cdac nam 1991 -
1995, wrong khuon khd cia dé tai KT-03-11:" Sir dung hop Iy cdc hé sinh thdi tiéu
bidu viing bién ven b Viet Nam (giai doan 1991 - 1995)" thuoc Chuong trinh bién
KT-03, Phan vién Hai dirong hoc tai Hai Phong d3 ti€n hanh nghién ciu vé sinh hoc,
sinh thai hoc, nhimg bién phdp sir dung cho hop Iy HST ran san ho viing bién ven bo
mién bic Viét Nam tir Mong Cai, Quiang Ninh dén chan déo Hai Van thuoc Thira
Thien - Hu¢. Muc ti¢u cha d¢ tai 1a b6 xung va ti€p tuc 1am sang 16 nhimg hiéu biét
vé ban chal tr nhién va tiém nang tai nguyén ciua HST ran san ho vang bién ven by
mign Bic Vi¢t Nam, thu thap, nghién ctu cic co s khoa hoc dé phuc vu cho viéc xay
dumg cdc phuong dn s dung hgp Iy HST, bao dam an toan sinh thdi - mo6i truong lam
tien de cho ciac bude nghién ciu tiép theo.

Trén co s¢ cac muc tiéu d¢ ra, nhiém vy chinh ctia de tai trong giai doan nay la:

. bigu tra phan bo khdng gian va quy mo phan b cia cidc rag san ho trén dai
bién ven bir mién bic Viét Nam, ké ca cac dio, tir Mong C4i, dén déo Hai Van.

«  Kiém ke va ddnh gid tdng hgp titm nang tai nguyén(sinh hoc va phi sinh hoc)
chia HST ran san ho trong viing bién nghién citu.

. Ddnh gia va 1am sdng 10 hon tinh dac thd cia moi trudmg sinh thai caa HST.

e Nghién citu cic mdi quan hé tuwong tac xay ra bén trong HST cling nhu tic dong
cha cdc y&u 16 moi sinh, ké ca cic hoat dong clia con ngudi va hiu qua ciia chiing
dGi vai HST.

. Trén cu s cac s0 licu thu duge dé xudt cdc phuong 4n sir dung hgp ly HST cic
ran san ho mién bic viét Nam.

. pe xudt mot mang ludi cic khu bio ton thién nhién bién rén co s& céc ran san
ho trong ving bién ven b mién bidc Viét Nam,
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Hinh 1. So do phan b6 san ho va cdc ving da dugc khao sat.



Pé thue hi¢n duyge cdc ndi dung trén nhiim ddp ing cdc muc tiéu di de ra, vai
kha nang kinh phi han hep (30 tri¢u trong cac nam 1992-1994), de tai da 6 chic cic
dot khao sét, diéu tra cdac ran san ho & viing bién ven bd tir Quang Ninh dén Thira
Thien - Hué, c6 k&t hop voi cdc de tai khac trong Chuong trinh bién KT nhu 03-08,
03-12, Chuong trinh Bién va Hai Dao nhu e tai bdo ton, vai 16 chic quoc 1€ WWEF -
International. Ngoai ra, d¢ tai con ting cuimg st dung cdic két qua khao sit, nghién
ctfu Wr trude 1Gi nay caa cdc de tai, cic chuong trinh clla trong va ngoai nude, cia cic
tac gia da va chua cong ho trén céc tap chi, cdc tuyén (ap trong va ngoai nude. Nhan
dip nay, cac thanh vién cua dé 1ai xin chan thanh cam on sy gitp dd quy bau, sy hgp
tdc chan thanh cia cdc cdp 1anh dao va cac ban dong nghigp trong va ngoai nudc.

B. TAI LIEU VA PHUONG PHAP.

Bao cao nay sir dung cdc tai licu nghién citu sinh hoc va sinh thai hoc, cédc tai
licu khao sat vé vat 1y, khi tegng, hai van cta cac chuyén ditu tra, nghién cttu trong
nhitng nam 1992 - 1994 ciia cic thanh vi¢én tham gia de tai, bao gom:

- chuyén khao sat vang dong nam Cit Ba vao nadm 1992,

- Chuyén khao st ving dong nam Cit Ba vao thang 5§ - 6/1993, ¢6 két hgp vdi d@
tai Bao ton thude Chuong trinh Bién va Hai Dao, vdi WWF - International.

- chuyén khao sit ving bién dio Bach Long Vi vao thing 7/1993, ¢6 két hop vai dé
tai KT-03-12.

- chuyén khdio sat phan bd mat rong cua san ho ¢ viing bién ven b mién trung vao
thang 8-9/1993, ¢6 két hyp vdi dé tai KT-03-08.

- chuyén khao sdl sinh thdi ving quian dao Co To vao thiang 6/1994, c6 két hgp voi
WWF - International.

- chuyén khao sit sinh thdi viing dong nam Cit Ba vao thiang 9/1994, ¢6 két hop véi
d2 tai Bao ton thude Chuong trinh Bién va Hai Dao.

- Chuyén khao sdt da dang va nguon igi sinh hoe viing vinh Ha Long - Bdi Tir Long
vao thing 10/1994. '

Ngoai cdc tai licu khao sdt trén, ching 16i ¢On st dung nhiéu tai liéu da co ur
trude dén nay di va chua cong bo cua cic thanh vién dé tai, cha cac chuong trinh do
Phan vién Hai duwong hoc tai Hai Phong thuc hién tir trude dén nay nhu:

- De tai " bitu tra, thong k& nguon gen va ngudn loi sinh vat trén ran san ho viing
bién Quang Ninh - Hai Phong, d¢ xual bién phdp hop Iy bao vé nguon lyi, bao (on
nguon gen" dé tai cap co s¢ do Phong Sinh thdi - Tai nguyén Sinh vat, PV HDH HP
thue hi¢n nam 1991,

- be at " Chat lugng nuoe vinh Ha Long”, dé tai do Phan vién HDH tai HP thuc
hién vai sir tai tegy cua CIDA, Canada.



- De 1ai " Moi truomg Dia chét ving vinh Ha Long”, d& tai cdp co s& do Phong Dia
chat - Dia ly moi truong, PV HDH HP thuc hién nam 1993.
- e tai " Pa dang sinh hoc viing nudc duéi trieu vinh Ha Long”, deé tai cap co s&
do Phong Sinh thai - Tai nguyén Sinh vat, PV HDH tai HP thuc hién nam 1993.
- Pe tat K1.04.5.2.2 " Diéu tra nguon lyi sinh vat viing trieu vinh Ha Long, 1993 -
1994" do Phong Sinh thai - Tai nguyén Sinh vat, PV HDH tai HP thire hién.
Va nhiéu 1ai lieu khac.

Ve phuong phip, ching toi sir dung cac phuong phdp khao sdt sinh thdi ran
san ho da duve (IVESCO (6 chitc bién soan va phd bigén(1978). Chi yéu ta phuong
phdp mat cal -khung dinh lugng cla Loya, hodc mat cat - diém (Cai tién thém cuia
WWF - Intemational). NOi dung cia phuong phap nhu sau:

Khi khao sat mot ran san ho, s¢ b bude diau phai xdc dinh tuyén dinh dat mét
cat. Sau do tién hanh rai diy mat cal tr O m HD tr& xudng cho dén hét ran (vertical
transect). Day duge danh dau timg mét, tir 0 cho dén 150 m. Trén ran so bo xdc dinh
ddi mat bang ran va doi suon ran, wén do dat tiép 2 mat cat dong mifc(contour
transects). Trén mal cat doc s€ dat ngau nhién 5 - 25 khung dinh lugng, con trén mat
cil ngang dat 15 khung dinh luong, trong dé xdc dinh ty 1€ cac thanh phan do pha
cba chél ddy nhu san ho, rong bién, dd, cdl..., dém cdc loai sinh val va méat do cla
ching nhu than mém, gidp xdc, da gai. Doi voi cd san ho, thanh phan loai, mat do va
kich thudc ciia ca thé dugc ghi nhan bang mat doc theo cac mat cat trén ran. Cac thao
tdc va thuc hién déu st dung cdc thiét bi lan sau SCUBA, moOt s0 0 dac trung, cic loai
sinh vat dién hinh con dugc chup anh bang mdy chup anh dudi nudc.

Mot s6 nhém nhu rong bién, dong vat phil du, thye vat phiy du duge thu mu
theo cac phuong phédp chudn do UBKHNN 16 chite bién soan va phat hanh (1981).

Dura trén cdc s0 liéu thu thap dugce, mdt so chi tiéu sinh thai hoc da dugc tinh
1odn dé so sdnh cdc ran, cdc khu vire vai nhau.

o Chi s6 da dang sinh hoc(chi s Shanon-Weber):

H' =-3 pj-logpi (1)
trong do:
pj - tn xudt gap cla taxon i.

e Chi 50 tuong dong Sorrenson.

S =2C/A+B (2)
trong do :
A - 56 loai co ¢ diém a,
B - 56 loai o & diém b,



C - s6 lodi co cd @ 2 didm a va bh.

Mau vat va tai licu déu duge cde chuyén gia phan tich, xdc dinh theo cic
tai 1iéu m¢i nhat ma chiing 10i ¢ duogc.

c. KET QUA NGHIEN cUu.

1. TIEM NANG NGUON LG CUA HE SINH THAI SAN HO
VEN B() MIEN BAC VIET NAM.

He sinh thai (HST) ran san ho (RSH) 1a mot he sinh thdi tiéu bidu caa ving
bién nong nhiét ddi, 1A mot dang tai nguyén tdng hop chita dung nhi2u loai hinh tai
nguyén khdc nhau, gom ca tai nguyln sinh hoc va tai nguyén phi sinh hoc, tai
nguycn ticu hao (extractive) vatai nguyen khong tieu hao (non - extractive) sir dung
vao nhigu muc dich khdac nhau tuy thudc vao tiém nang cia chiing.

1.1. Nguon lgi sinh hoc.

- Nguon loi sinh hoc cta HST ran san ho rdt phong phi, da dang, bao gom ca
san ho, thanh phan co ban dé a0 ra ran, va cac loai sinh vat khac séng trén ran san
ho, tao nén su phong phii va da dang cua chiing.

1.1.1. San ho va cdc ran san ho.

Thanh phan loai cia khu hé:

Mot sO tac gia da co nhimg cong bd veé thanh phan khu hé cua san ho mién
bac Viét Nam nhwr Dawydoff (1952), Gurjanova (1972), Latypov va Malyatin (1991), Lang
Van Kén (1991a. 1991h). K&t hop vdi cac két qua khao sat cia deé tai, 206 loai, chiém
khoang hai phian ba s0 loai san ho da phat hién & Viét Nam, thudc 53 giong, 15 ho, 2
bo cta 2 19p Anthozoa va Hydrozoa da ghi nhan dugce trong vaing bién ven bo mién
bac Viét Nam (bang 1). Trong do 16p Anthozoa c6 205 loai va lop Hydrozoa chi c6 1
loai va chi phan bo & Con Co va chan deo Hai Van. Trong s0 52 gidng cda lop san ho,
giong Acropora co 35 loai, chiém 16,9% s0 loai san ho da. Tiép dén 1a Montipora -
20 loai, 9,6%., ding thit ba la Porites - 13 loai, 6.3%, Favia - 10 loai, Turbinaria - 9
loai. Cic giong con lai chi ¢6 7 loai trr xudng.

Néu xét & cap ho, thi Acroporidae c6 s0 loai nhiéu nhét - 56 loai, chiém 27,2%
16ng so loai, ticp dén 1a Faviidae - 50 loai, 24,3%, Dendrophyllidae - 24 loai, 11,7%,
Poritidae - 20 loai, 9,7%. Cac ho khic chi ¢ tir 12 loai tré xuéng. Tuy nhién, néu xét
sur phong phii vé gidng thi Faviidac cao nhal - 16 gidng, chiém (Gi 30,2% 16ng s6
giong phdt hi¢n duge, cac ho con lai chi ¢d 1 tGi 6 gidng.



Ngoai San ho dd, San ho simg va San hé mém ciing da dugce dieu tra veé thanh
phan loai, chu yéu trong khu vie Ha Long - Bdi Txr Long. Trong hau hét cic tai litu da
cong bd nhu cha Dawydolt (1952). Gurjanova (1972), Latypov va Malyutin (1991) déu néu
chung mot danh muc che toan viing bdr tay - bic vinh Bic bo. Rieng Nguyén Huy Yét c6
cobng bd mot danh muc gom 7 1odi san ho simg cho ving Hon Gai, Cdm Pha. TAc gia ciing
da t6ng két cac két qua nghién citu vé San ho simg va San ho m&m tir C4dm Pha cho dén Cit
Ba, bao gom 41 loai, thuoe 27 giéng, 11 ho, 4 bo 1:

Bo Stolonitera cd 1 ho, 1 giong va 1 lodi
Bo Telestacea cO 1 ho, 1 giong va 1 lodi
Bo Aleyonacea  ¢6 2 ho, 4 gifing va 5 loai
Bo Gorgonacea ¢6 7 ho, 21 gidng va 34 loai

Nhu vay ta thay riing cic loai san ho tdm tia (flexacorallia) cha yéu tip trung trong
bd San hd simg (CGorgonacea): chiéim tGi 83% 0ng s6 lodi, 78% s6 gidng va 64% s6 ho,
trong dé phong phd hon ca 1a ho Plexauridac : 10 gi(ﬂg, 16 1oai va Ellisellidae: 4 giong, 11
lodi (Phu luc 2)

Trong ving bién ven biy micn bic Vi¢t Nam, san ho va cdc ran san ho phan bo
tap chung quanh céac dao thuoc viing bién Quang Ninh, Hai Phong va cdc ddo ven bo
mién Trung nhuw: Hon Mé (Thanh Hod), Hon Mat (Nghé An), Hon La, Hon Nom
(Quéng Binh), Con CoO (Quang Tri) va vung,chan déo phia bac Hai Van(h. 1). Vdi
dién tich cdc ran san ho khoang 1.200 ha da dugce khao sat va hang tram ha chua duge
khao sat khic (Bang 1), san ho v cac ran san ho la mot tiém nang nguon lgi to lon vé
moi mat nhar:

Bdng 1. Thanh phan loai va di¢n tich phan b6 ciia mot s6 ran san hO mién
hic Viét Nam.

Diadiém | S6loai | Giong | Ho | Bo | Lop | Dién tich(ha)
Ba Min 61 29 (3 | 1
Co To 105 37 12 °) .1 1
Cit Ba 148 45 13. |- 1 1 74
Bach LV 81 23 12 .1 1 1 574
Ha Long 100 41 13 171 1
Hon Me 36 19 8 | 1 | 50
Hon Nom 35 20 9 1 1 50
Con Co 74 29 12 2 2 500
Hai Van 60 29 12 2 2 0.3
Ngoc Vimg 68 29 13 1 1
Tong s6 206 53 15 2 2 12483
6



«  Moi truimg song cho nhigu loai dong, thuc vat bién.

Cac ran san ho 1a moi truomg song 1i tudmg cho céc loai ¢6 kich thuée nhd, méu
sdc da dang, phong phii, dé 4n nap vi 1an vG6i miu sdc cha ran san ho dé ron trénh ké
thil, tao nén sy da dang cao cho thuy vuec.

. Khong chi 1a noi trd ngu 10, ran ~an ho con la noi giau thifc an cdc loai. Theo
tinh todn cia cic nha khoa hoc, nang suit so cdp cua tdo phit du va tao cOng sinh
(Zooxanthellac) tén ran san ho dat (i 1 - 2 £1/m2 (vai sinh khdi khoang 10 - 15 kg
san ho song tren | m2) . (Nguyén Huy Yei, 1994).

. Ngoai nhitng gid tri gidn 1idp trén, nhicu loai san ho con cd gia tri lam do my
nghe, dic bict 1a cac loai san ho canh nhue Acropora, Pocillopora, cac loai san ho dang
phién nhu Pectinia. Ching van thuong dugce khai thac ban cho khach du lich.

1.1.2. Titm nang ngudn lgi rong bién.

Cho d¢n nay mdi ¢6 mot bai bio ve thanh phan khu hé cha rong bién ving
Long Chau, Hai Rhong(Nguyén Vin Tici, 1994) vdi 34 loai. Cic két qua nghién ciiu
cta de (ai cho thiy, thanh phin loai ctia khu hé rong trén cdc ran san ho rat phong
phi vdi 175 loai thuoc 78 giong, 39 ho ciia 4 nganh rong bién da phat hién duogc trén
ran san ho(xem phu luc 4). Trong do6 nganh rong Lam( Cyanophyta) co 11 loai, chi€ém
6,3%, nganh rong BO(Rhodophyviy) - 78 loai, chiém 44,6%, nganh rong
Nau(Phacophyta) - 57 loai, 32,6% va nganh rong Luc(Chlorophyta) - 29 loai, 16,6%.

Tiem nang nguon lgi rong bién trén ran san ho rdt 1on. Trong s6 175 loai da
phat hién dugce, co hon 20 loai co y nghia kinh t€ gquan trong vé cac mat:

« Lam nguyén li¢u tach chidt alginat: Tir cdc loai rong mo (Sargassum). San lugng
tr nhién cua loai rong nay rat Iom, chi vung dong nam Cait Ba c6 dén 180 - 200 tan
trdimam(Nguyén Viin Tién, 1993). Néu khai thac khdp ving ran san ho ctia mign bic
san luong c6 thd dén hang ngan 1an.

« Lam nguycn liéu tach chi¢t Carragennan: gom cdc loai rong dong Hypnea.

« Lam nguyeén licu dé tich chidt cic loai duge ligu: cho san xudt thude 1am giam
huy¢t dp (tir rong ma meém S fenersimum), 1am thudce tri giun sdn (c6 S loai: rong dai
bo, rong mat ludi, rong r0 rang dinh, rong san ho thudce, rong simg ngdn, rong chiin
dep), 1am thudc chong tdo bon (rong cau chi vang)....

1.1.3. Nguon lgi Than mém.

Than mém la nhém sinh vat quan trong trén ran san ho. Cho dén nay da c6
nhi¢u bao cdo, bai hdo dé cap dén thanh phan khu hé cua than mém vinh Bic Bo. Tuy
nhién mai chi cé mot bai cta Ling Viin Kén va Nguyén Duy Pa(1994) dé cap 16i khu
hé¢ than mém chan bung trén cic ran san ho Quang Ninh-Hai Phong. Két qua nghién
¢y, thong k¢ da ghi nhan duge 263 loai thude 125 giong, 60 ho, 8 bd va 3 1op than
mém trén cdc ran san ho. Phong phii hont ca a 1Gp Chan bung( Gastropoda) - 143 loai



(54.4%), 61 giong (48,8%), 32 ho (53,3%), va 5 b0 (62,5%). Ti€p dén la lop Hai
manh vo(Bivalviay - 118 loai (44,9%), 62 giong (49,6%), 26 ho (43,3%), 2 bo
(25,0%). Lap Song than kinh(Amphincura) chi ¢6 2 loai, 2 giong, 2 ho va 1bo.

Trong 1Gp Than mém co6 ral nhiéw loai ¢6 gid tri kinh t€ nhu: bao ngu, trai
ngoc, tu hai, 6c dun, so long, 0c nhfy... Dic biét nhi2u loai than mém thudng tap
trung thanh cdc bii dic san ndi tiéng, thudn tién cho viéc khai thdc va quan 1i nhu bao
ngu & Bach Long Vi, tu hai & Cit Ba - Ha Long, trai ngoc ¢ CO TO... Cac loai nay co
san lugng khai thac khd 1on trong nhimg nam trudge day. Tuy nhién, hién nay san
lugng clia ching con khong ding ké. Mac di vay tigm nang ngudn gi cia ching con
16n, néu ¢o bi¢n phip quan H, khoi phuc lai nguon Igi than mém thi day 1a mot dong
gop ding ké cho nén kinh 1€ néi chung, gép phian duy tri duge ngudn 1gi, bao ton
nguon gen sinh hoce néi riéng,.

béng chii ¥ hon ca trong tiém nang nguon loi than mém la:
e Bao ngu (Haliotis diversicolor. Haliotis ovina).

Trén ciac ran san ho mién bac Viét Nam, bao ngu phan bd & nhiéu noi nhu Con
Co, Hon Nom, Hon La, Hon Me, Cit Ba - Ha Long - Bdi Tur Long, Co T, nhumg tap
trung va co trif luong cao hon cé 1a & ddo Bach Long Vi, Hai Phong. Trudc nam 1988,
san hugng khai thac da dat 30 - 40 tAdn/nam. Tuy nhién, trong 3 - 5 nam trd lai day,
san luong bao ngu giam di va hiin nhy mat han vao nam 1991 - 1992, San luong khai
thac hang nam hiu nhu khong dédng ké.

® Trai ngoc (Pinctada martensii. P. margaritifera).

Trai ngoc phan bd rong i trén cdc ran san ho mién bac Viét Nam, tuy nhién,
phong phii va tap trung hon ca 1a & quan dao Co To. Trude nam 1975, so lugng c6 thd
toi hang tri¢u con (WWF, 7994) nhumg hicn nay so lugng con lai khong ding ké.
Mac din vay, tiém nang phat trién nguon lyi van con, néu duge dau wr phat trién, c6
thé khoi phuc lai duge nguon li.

e Oc dun (Trochus spp.).

bay a nhom phan bo réng rii trén cac ran san ho, thudng duge khai thac 1am
do mingh¢ va lam thue phdm. Trude day, trit lugng 6¢ dun kha lon. Nam 1988, & Co
To 3 thy 1an khai thac trong 1 tuin ¢6 thé duge 2 - 3 ta. Hién nay trif luvong cia chiing
O ving ran san hd ven by con khong ddng ké. Trén ran san ho quanh ddo Bach Long
Vi mat do con khoang 1 - 2 con/ m2, trit fugng con 30 - 50 tadn(Lang Vin Kén, 1993).

® Tu hai (Lutraria philippinarum).

bay la dic san clta ving bién Cit Ba, ngoai ra con phan bo thém & viing bién
Quang Ninh (Ha Long, Bai Ttr Long). Tnuge day (1979 - 1981), trit lugng cua tu hai
50 - 60 tan va khai thac 40 - 50 1an(Neguyén xuan Duc, Nguyén Manh Hing, 1981).
Do khai thic qua miic cong vdi su phd huy moi trudmg song 14 cic ran san ho nén triy
lugng con lai khong dang ké.



e SO long (Anadara subcrenala).

Phan bo nhigdu & viing bién Cat Ba. Chiing khong chi ¢6 trén cédc ran san ho ma
cOn c¢o trén cac ving ddy da. Trude day, trit lugng so long & vang Cat Ba 1én téi 200
tan( DS Cong Thung, 1989, nay nguon loi nay con lai khong diang ké.

®  Hau (Ostrea spp).

Phan bo chu yéu trén ciac bdi trigu di viing Cat BA - Ha Long. Sinh lugng
trung binh hon | kg/m2(Dd Cong Thung,1989). Hang nam nhan dan khai thac hang
tram tan, thit hdu phuc vu cho nhan dan dia phuong.

1.1.4. Nguon lgi gidp xdc.

V& khu hé Gidp xdc trén ran san ho mdi ¢c6 mot cong trinh v2 cua bién duge
cong bo(Nguyén Huy Yer, 1994). Cic két qua nghién ciiu cho dén nay di ghi nhan
duge 108 loai thude 66 giong, 21 ho, 3 bo cita 19p Gidp xdc (Phu luc 8). Trong dé
phong phi hon ca 1a bo Muti chan(Decapoda) - 103 loai, cdc bo khdc chi c6 1 - 4
loai. Phong phi hon ca trong cdc ho la ho cua boi(Portunidae) - 14 loii, hg cua
quat( Xanthidac) - 32 loai, ho cua mai vuong(Grapsidae) - 18 loai, cac ho khéc c6 s6
foai it hon nhicu.

Nguon loi gidp xac trén ran san ho tdp trung vao nhom tom hiim (Panulirus
spp) va nhom cua bui (Portunidac). Tuy nhién, san lugng khai thac chua duge thong
ké day du, twde day & Cit Ba ¢o mdt don vi hai quan lam kinh t€ chuyén khai thac
tom hitm bang thiét bi 1an, san lugng khai thdac hang chuc 1an. Nhung hién nay con
rdt it, urit lvong giam manh.

Cic toai cua khdc cfing duge Khai thic 1am thye phdm xong trit lugng thap, sén
lugng khong dang k&.

1.1.5. Nguon lgi da gai.

Nguon 1gi da gai tap trung vio 10p hai sam, doi trgng bi khai thdc nhigu dé
xudt Khdu, trong do céc loai chit yéu 1a hai sam den (Holothuria martenssi), hai sam
trang (Stichopus japonicus. Holothuria scabra). Tuy nhién viéc khai thac va tiéu thu
déu mang tinh ty phat, chua dugce quan Ii nén chua c6 thdng ké day dua.

1.1.6. Nguon lgi ca.

Ca la doi trong ¢6 kha nang di dong Ion, vi vay viéc nghién ciu veé ca trén ran
san ho gap nhieu kho khan, Cac cong trinh nghién cttu ¢4 cha méi ving ran san ho
thuomg bao gom ca viing nude xung quanh, cho dén nay ching t6i méi cé duge thanh
phan khu h¢ cd vang Cat Ba - Ha Long véi 145 loai, viing bién Co To 120 loai, ving
bién Bach Long Vi 130 loai. Cdc viing bién mién trung tir Thanh Hod trd vao dén deo
Hai Van, thanh phan loai ¢é thé it hon tir 30 - 60 loai(Nguyén Nhat Thi, 1991, 1993,
1994).



Ngoii cdc lodi cd cha vang bién xung quanh, budc dau ching t0i dé nghien
ctiu cdc 10ai cd song c0 dinh hoac ¢6 quan h¢ mat thi€t véi ran san ho & mot s6 ving.
Két qua da phat hien duge khoang 150 loai. Trong d6 nhitu loai c6 gid tri kinh t€ cao
nhu ¢4 mu, cd song (Serranidac), cd hong (Lutianidae). Tuy nhién viéc khai thdc
chura dugce quan 1y, vi vy chura c6 cdc s6 liéu san lugng dé qua d6 dénh gid titm nang
nguodn lgi cia ca trén ran san ho.

1.1.7. Tiém niing da dang sinh hoc.

Véi 1450 loai va nhém loai cha cic nganh sinh vat khac nhau da phat hién
duge trén ran san ho(bang 2), HST RSH ¢6 déc diém da dang rat cao so véi cic HST
khdc trén trai dat, trong d6 co nhieu lodi ¢6 gid tri kinh t&€ cao nhu da néu & trén,
nhieu loai 1a sinh vat quy hiém can dugc bao v¢. Day 1a mot tigm nang to 16n cia
HST RSH mi¢n bac Viét Nam.

Bdng 2. Cau trdc thanh phan loai coa HST RSH.

Nhom SV SO loai Gifng Ho BO Lap Nganh
San ho dd 206 52 15 2 -2
San ho 8 tia 41 24 10 4 1
TVPD 264 61 3
Rong bién 175 78 39 4
DVPD 94 50
Giun dot 111 64 24
Than n¥ém 263 - 125 60 8 3
Gidp xdc 108 66 21 3 1
Da gai 36 30 20 11 4
C4 san ho 152 73 26
Cong 1450 623 >215

1.2. Titm ning va nguon 1gi phi sinh hoc.
1.2.1. Tiem nang bao v¢ ba.
1.2.1a. Bdo vé truc ticp.

Phan 1on cdc RSH ven b Viét Nam 1a cdc ran vién b ¢6 quy mo khiac nhau
iy timg noi. (J viing ven déo Cit Ba - Long Chau, cic RSH c6 dién tich trung binh
1,2 - 1,4 ha, ranh gidi trén c6 thé dat 1¢i 0,9/0M hai do (Hon May - Cat Ba, bai Nha
ben - Long Chau) va ranh gidi dudi dat téi d¢ sAu 7 m (Cdt IDira) hay 6,2 m (Hon
May), va tao hinh hodc 1a dang bac thém(/erras) hoac dang suon doc(slope) vien
quanh b ddo noi c¢6 dac diém dia chét, dia mao va thuy van thich hgp. RSH 1a mot
dang tich ty hdn hgp co ché sinh vat - sur trrong thanh ctia cdc sinh vat tao ran va co
hoc - di chuyén, phan b6 va ldng dong chat traim tich nh&s cdc yéu 16 dong lyc chia moi
trromg. MOt dang tich tu nhu vay cé mat & suom ngam b ddo trg thanh Iop pha cong
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trinh ( revetmend) true tiép ticu hao nang lugng song, han ché€ qua trinh xam thyc bo
dao. Nhimg RSH dang suim thoai c6 kich thude lin nhu ¢ phia dong bidc ddo Bach
Long Vi cang thé hién 1& vai tro bao vé bir ddo. ) cac dao dd voi nhu Cit Ba, Long
Chau, Ha Long.v.v.., qud trinh xam thye bir ddo dong thovi do &n mon  hoa hoc, do
song va dong tricu, tao thanh cic ngén bién dn sau vao bir ddo cho 61 khi dit sdu gy
sat 1¢r trong Iuce, tao vich bién mdi. O mot s6 noi, cac vat lieu rui trong hre nim ngay
trén be mat cdc thém mai mon hodc suom bdy ngam, true tiép trd thanh gid thé cho san
ho tao ran va dén luot n6 lai bao v¢ cdc tang roi khoi bi dap vy do song va tiép tuc
han ché gua trinh xam thuc co hge bir ddo. Mot [an nifa tré lai Bach Long Vi, b phia
trong cac RSH khong bi pha huy manh bidu hi¢n & chd thay vi khong c6 vdch bién,
bér duge bao boc bdi cdac dang tich tu cat ¢6 nguon gde tir chinh cac RSH.

1.2.1b. Bio vé giidn tiép.

Han ch€ qua trinh xam thue ba dio, & phin ngim (dudi 0'M hai do) 1a do chinh
cac RSH true tiép bao vé, va & phiin ndi (trén M hai do) 1a do ciac RSH gidn tiép vdi
trr cach 1a nguon cung clp cic vat licu voi vo sinh vat tao nén cic bai & cdc cung bo
I6m va swon thodi nhi sdng va dong trigu. Nhir d6 ma tao nén cic bai cit voi vo sinh
vat rat sach vdi ham lugng carbonate dat Y0 - 99 %. Chi tinh riéng & cac cum dao Cat
Ba, Hang Trai. Dau B¢ va quan ddo Long Chau, ¢6 1Gi hon 40 bii nhu vy, trong do
¢ Mot so bii ¢o tich sit phat trién 1au dai hang ngan nam nay gén lién vdi them bién
bac 1. Ciac bhdi ¢ day cha yéu thanh tao do song nhung chinh no la déi phan tan
nang luong song & moi muc tricu rat hitu hi¢u. Trén thue t& thdy ring song tic dong
vao bdi bi phan tan nang lugng & cic myc trieu khdc nhau dé€ lai ddu 4n khic nhau
trong mot chu ki tricu ma cha ycu la & pha ufeu lén. Khi trieu 1én thudng kém theo
gio tao song. Cac vat liéu vun liégn tuc duye song dua 1én tham gia vao qud trinh tao
bai va phan dadi ro rang. Cho t60i dd cao 0,4M hodc ¢é noi tal 0,8M/0M  hai do, phan
thap nay cua bai thudmg co cic vat licu tho va rat tho. Day 1a ddi phan tdn nang lugng
song chii y&u. Phin cao tiép noi cia bii ¢ thé 1Gi 4 0M hai do gom cha yéu 1 céc
vat licu hat nhd hon, ¢6 thé 1an cudi, soi, nhimg 14t ci da duge mai tron. Day 1a déi
tieu nang hoan toan trong dic¢u ki¢n song binh thuimg. Trong didu kién c6 bido, hinh
thdi cdu triic bai bi thay ddi nhicu va khi do song bai va thém bac | trdr thanh déi tiéu
nang cudi cung.

1.2. 2.Titm ning du lich.
1.2.2a. Du lich ngim.

Loai hinh du lich ngam dé tham quan, thudmg ngoan vé dep ky thi cta canh
quan ngam do RSH tao ra s€ tr¢ thanh hién thue & nudce ta trong nhitng nam téi mot
khi dir an phit trién h¢ théng ciac trung tam du lich bién Cat Ba - Long Chau - Co To
dugce thue hién cuing véi vige thiét 1ap cac khu bao (on va cong vién bién. Nho c6 tién
bo k§ thudt lan SCUBA ma cidc nude tién tién xit nhiét ddi da sdm phat trién loai hinh
du lich nay. -



)

Pé c6 thé phat trién loai hinh du lich ngam & ven biy tay vinh Bic B0, ngoai co
s& ha ting du lich cOn phai c6 thict bi va k§ thuat 1an SCUBA va can cif vao dic diém
tr nhién cu thé, dac biét 1a do duc cua viing nude ¢é RSH. Can ¢t vao do duc - yéu 18
anh huong nhieu t§i tam nhin trong nude, c6 thé phan biét duge vang nudec RSH c6
do duc < 20M&A, tham chi tGi 40 - SOM&/, d0 trong t6i da 7 m do sau dia secchi nhu
o Cat Ba, Ha Long va Bidi Tir Long. Mot t ong nhing nguyén nhan gay duc ving nudc
& day 1a cac hoat dong ven b nhur khai khodng, phd rimg, do thi hoa... D6 1a can cui
dé phat trién loai hinh du lich ngim & nhimg diém thich hgp.

1.2.2b. Du lich gido due v 13 nguyén va mor truong.
C6 can cit dé noi ring RSH ¢o tiém nang phét trién du lich gido duc ve tai
nguyén va moi truomg.

» La san phdm dic tha cda ving bién nhiét dai, RSH vi nhr rimg mua nhié¢t déi
ngam, 1a moi sinh chia mot quian xi sinh vat rit da dang ve thanh phin,

« HST RSH dem lai mot nguon tai nguyén to Ion 6 gid tri nhicu mat.

« Quan xd sinh vat RSH rat nhay ¢am vdi su thay déi caa cac yéu t6 moi trudng tao
ra hodc do cdc qua trinh ty nhicn hodc cic hoat dong cuiia con ngudi.

o Cdc RSH hién nay dang bi dc doa nghiém trong, truc tiép do con ngudi khai thac
hai san trén RSH va gidn tiép do cdc hoat dong kinh 1€ - xa hoi ving ven bo va
dao co lién quan.

« Mat RSH & vimg bién da timg ¢6, ¢ nghia la moi truomg bién di bi thodi hoa.

Phat trién loai hinh du lich gido duc v tai nguyén moi trudomg mot mat dem lai
loi ich kinh (¢ du lich nhumg mat khic 1a mot hwdng gido duc truyén thong dé moi
ngudi ¢6 ¥ thiic va hiéu vai trd cia HST RSH  gan lien vdi moi tngmg bién nhiét ddi
quan trong nhu (h¢ nao. Khich du lich sinh thdi, du lich huong nghie¢p chdc s& hiéu
rat ro van dé nay moi khi tdn mat thay canh gy, viy cia san hd do khai thac hai san
bing min va ludi cao, va tan tai thay tiéng min né. It nhat trong nhimg ky khao sat
ving bién Cat Ba, Ha Long nam 1992 - 1995, khong ngay nao ving tiéng min nd.
T6m lai, HST RSH vira ¢6 tigm nang, vira Ja doi trong quan trong dé gido duc ve tai
nguyén va moi truimg bién.

1.2.3. Titm nang khai thac vat licu xay dung. ,

Ngoai (ai nguyén sinh hoc ¢6 gid tri kinh t& cao (hai dic san, sinh vat canh)
cac RSH con cung cap ngudn vat licu xay dumg phong phi. Nh'i‘i mdy xi mang Hon
Khoi (Khanh Hoa) khong co nguon cung cap vit liéu voi nao khdac cdc dang tich ty
kiéu song bai (beach rided), dé cudi va thtm bién bac 1, cdu tao tir ¢it va cdc manh
vun voi sinh vat do cdc RSH cung cép. Bii Beo (Cét Ba) - mot dja diém khao cé quan
trong thude vin hoid Ha Long cling bi khai thic gin hét do bdi cdu 1oa bang cat, san
va manh vun voi sinh vat, cha yéu ta San ho va Than mém.



Nhin chung RSH khong phai 1a md dé khai thac vat liéu xay dung, ma 1a cac
dang tich tu vat liéu voi duge cung cdp tir cic RSH. Trong dot khao sit thang 7/1995,
da chuing kicn hau hét cac bii cdl voi vo sinh vat xung quanh khu vuce thi trin Cit Ba
va Bén Beo dang bi Khai thac véi nhip dd ngay cang tang do cdac nhu cau xay dung co
s ha ting coa mot "Cat Ba du lich”. Mac di bii cat 1a mdt loai hinh tai nguyén tiéu
hao, ¢d 1di tao mot cich cham chap, nhung cat duge khai théc lai 1a cat kho thudc
thém bién bac 1 nhu o Cat Co, Cit Tay Tam, Cét Ong, Cit Ba Lé, Cat Dira, Cat Quan,
Cit Cong Ke, Cat Vam...Tiéc thay, khai thic cil xay dung nhu vay da pha v@ su binh
yeén cu trii ctia sinh vat qui hiém nhu doi moi, ria bién - lya chon cét bac them 1 1am
nai dé tning, va han ché€ tic dung hido vé bir dao cia bai. Dac bigt & khu vuc Hai Van
- Lang C6 (Thira Thién-Hu¢), do khong co dd voi, cdc RSH (ké ca cdc bii vo s trong
dam Lang C6) bi khai thac true ti€p 1ay vat liéu nung voi.

1.2.4. Titm niang khoa hoc.

Mat trong nhimg tigm nang khoa hoc cua RSH 1a dng dung RSH vao nghién
ctiu dia chat ¢ T dic biét 1a nghien ciu dao dong muc nude bién trong Dé wr va
giai dodn cic dicu kién cé khi hau (bang ha). Nhér vao tinh phan ddi va qui luat tao
ran cia san ho tao ran, Pirazzioli va dong nghiép (1986) da phan tich wdi tuyét doi
(dung 14 ¢ va domg vi 180)) cic vi dm tieu Porites & céc do cao khiac nhau, so sianh
véi phan bo hicn tai cua Porires con dang  song tuong quan tdi cdc muc tridu dia
phuong & dao Tuamotu, da giai doan duge dao dong muc nude dai duong thé gidgi lien
quan dén sy phat trién caa lagun trong dé. Mot Tan nira chinh Pirazzoli va cdc dong
nghiép khdc cta ong (1991) di nghién citu cac thém san ho ¢ (raised - coral - reef
terrees) trong D¢ T ¢ nhimg do cao rat khidc nhau bing phuong phap phong xa Th -
U, He - U, 14C va két hop vai dong vi 180 da giai dodn duge su bién déi muc trieu
trong b¢ Tir ¢ dao Sumba (Indonesia) va lién két vai cac ky bang ha bé Ti.

() Viet Nam, RSH ciing dé l#i ddu 4n dia chal dudi dang bac them hodc vét
ham & nhimg do cao khac nhau. Khi cé dieéue kién khac sat ky va phan tich tuéi tuyet
doi cua chiing, ¢6 thé giip cho vige nghicn ciu  dao dong muc nudc hoac kién tao
khu vuc.

2. CAC HOP PHAN CAUTRUC VA CHUC NANG CUA CHUNG
TRONG HST RSH.

Viéc nghicn citu, xac dinh cdu tnic cia hé sinh thdi 1a ndi dung chu yé€u cua d@
tai trong nhitg nim vira qua. Tuy nhién day la mQt cOng viéc kho khan va phirc tap.
Céac nha sinh thai hoc deu xép HST RSH vao cép trung binh"Mesoccosystem”, trong
d6 ¢d du 4 thanh phan co ban: céc chiit vo co va hitu co trong moi truomg xung
quanh; cdc sinh vat tr dudmg c¢d kha niang t6ng hop cdc chét hitu co tir cic chat vo co,
cdc sinh vt ticu thu ¢ cace ¢dp khiac nhau: va cudi cung 1a cdc sinh vat phan huy cic
chal hitu ¢o thanh cédc chal vo va hodn tra ching cho moi trudimg xung quanh.
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Trong phan nay s€ trinh bay k§¥ hon vé cdc hygp phan clu tnic va chic nang
cita ching trén cac ran san ho ving dong nam Cat Ba (h. 3), noi ¢6 RSH phan bd
rong rdi vii duge nghién citu ky hon ca nhiim bién khu vuc nay thanh khu béo ton
thién nhi¢n bién trong tuong lai.

2.1. CAC 11I0P PHAN MOIT SINIE VA VAL'TRO SINE THAT CUA CTIUNG.

2.1.1. Cic y€u 10 khi hau - khi tugng khu veuc.
o Luong may va sO gioning (xem bing 4).

Lirgng may it vao cdc thang 10 va thang 11, chiém 60 - 70%. Luong may ting
cao hon v& mita he, 70 -80% nhimg may thap chi chiém 40 - 50%, va lugng may
cao nhat mia xuan (cac thang 1 - 3) chiém 80 - 90% va troi mu.

Hang nam. Cat Ba c6 khoang 1600 - 1900 gir ning va phan bo khong déu, rat
it v& mua xuan va nhicu vé mia h¢ va dau thu. Tir thang 5 dén thang 11, sO gi® ning
157 - 184 giothang. Khoang thot gian con fai, gid tri nay dat 42 - 125 gio/thing.

200
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Hinh 2. S0 gior ndng trung binh cita cic thang trong nam.
o Ché do bic xa nhict (xcm bing 4).
Luong bife xa nhict trung binh nam cua khu vue kha cao, dat 105 - 115 kcal/cm? .
Luong biic xa thuimg cao vé cdce thang 5 - 10, dat ren 10 kealiem? | va céc thang
con lai chi dat duai 10 kealgem2,

Nhi¢t do khong khi trung binh nam vao khoang 24°C. Ch€ do nhiét thay déi
theo mua 1o rét. VE miia nong (1r thang 5 - thang 10), nhig¢t do khong khi tang cao
va tang cao nhit vao thang 7 - nhict dd trung binh 29,4 °C  va toi cao 37 °C. Vé mila
lanh (tir thang 12 tdi thang 3) nhi¢t do ha thap dang ké va thép nhat vao thang | - dat
16,8°. Thiing 4 va thiang 11 fa cdc thang chuyén ti€p, ¢6 nhiét do trung binh 22,3-23 °©
C.
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Hinh 3. Suo do vimg bién dong nam Cét Ba va cdc ran san ho duge nghién ctu
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Hinh 4. Birc xa nhiét trung binh cua céac thang trong nam.
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Hinh 5. Bi€n thién nhiét do trung binh cua cic thiang trong nam.

o DO am khong khi' (xem béng 4).

Po 4m wrong d6i cia khong khi trung binh dat 82 - 86%. Vao céc thang 11, 12
va 1 do 4m twong d6i chi thap dudi 80% va vao cdc thiang con lai, d6 4m twong doi
déu cao hon 80%.

e Ché'do mua (xem bdng 4).

Lugng mua trung binh trong niam khoang 1100 - 1880 va phan bd rat khong
déu theo mia. Lagng mura mila mua (tir thing 5 t6i thing 10) chiém 80 - 90% lugng
mua ca ndm va tap trung chi yéu vao cic thang 7, 8, va 9. Téng s6 ngay mua trung
binh ndm dat 118 ngay va phan bd ngay mua hgp vdi phan bd luwgng mura.
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Hinh 6. Lugng mua trung binh cia cic thang trong nam (Tram Hon Dau)

e Cheé'do gio (xem bing 4). :

Khu vye chiu anh huimg chung ctia mita gio dong bic tir thang 11 16 thang 3,
gi6 mia tay nam tir thang 5 tdi thang 9. Gi6é vao thang 4 va thang 10 khong dién
hinh va duge coi 1a chuyén tiép.

Trong mua gio dong bic, gio B va gio DB thinh hanh tir thing 11 téi thang 1,
vai toc do trung binh 4,0 m/s, gié cguyén huing D - DB, Uir thang 2 tdi thang 3 vdi
toc do trung binh 4,5 M/s, Trong thang 4 chuyén tiép, gio D va DN xudt hién, dat t6c
d¢ trung binh 4,9 M/s. Trong mua gié tdy nam, gié D va DN thinh hanh tir thang 5
1Gi thang 9, gio DN va N thinh hanh nhat trong thang 7, dat tdc do trung binh 5,5 m/s.
Trong thang 10 chuyén ti€¢p, gié chuyén huéng vé Bva DB.

Gid 1ay, kém theo thoi tiét kho nong (nhiét do khong khi c6 thé t¢i 39 °C va
do 4m khong Kkhi c6 thé xuong dudi 55%), thuomg xuét hién vao céc thang 6, 7 va 8.
Méi nam thuomg ¢6 2 dgt, c6 nam (i 5 dot, va co dot kéo dai t6i 10 ngay.

e Bido (xem bdng 5)

Hang nam co6 | - 2 tran bao gdy anh hudng trve tiép, 3 - 4 tran gay anh huong
gian ti€p 1Gi vang dao Cat Ba va thuimg xuat hién vao cdc thang 7, 8 va 9, co6 khi sém
hon - thang 5 va thang 6, mugn hon thang 10 va thang 1. Stic gio trong bdo dat toc
do trung binh 30 - 40 M/s, sitc gi6 manh nhat 50 M/s. Bio d6 bd vao khu vuc hoac
1 hinh thanh tir tay Thdi Binh Duong i tran qua lanh thé Philippines, hodc hinh
thanh ngay trén bién Dong Vi¢t Nam. Do [ chura ké cic tran dp thdp nhiét d6i gay
dong bién. Bio thuomg kém mua Ion, hegng mua trong bio c6 thé t6i 100 - 300 mm.
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PBing 4. Gia tri trung binh thing va nam ciia mot s6 yéu t6 khi hau - khf
trong khu vie. 1. Tram Phu Lién, 2. Tram Pha Lién, 3. Cat Hai, 4
Cit Hai, 5. Hon Dau, 6. Cit Hai.

Thang | Ning | Bdc xa Nhiét do DO 4m Laomg | Thoi gian
(giv) |  nhiet khong I hi | tvong dGi | mra c6 mua
keal/cm2 O (%) (mm) | (ngay)
I 84 6,20 16,8 75 26 6
11 47 5,84 i7,4 84 19 8
m | 42 6,32 20,3 86 39 10
iV | 85 9,26 23,0 88 76 7
v | 184 12,25 27,8 83 152 9
vl | 175 10,16 29,0 86 241 15
vil | 182 11,20 29,4 84 214 i4
VIII | 162 10,72 28.8 84 325 15
X | 179 10,56 27.8 81 264 16
X | 194 10,74 25,7 81 184 10
X1 | 157 8,59 22.3 77 33 4
x| 125 6,77 19,1 78 16 4
1616 | 108,61 . | 2395 82 1589 118

Bing 5. Tan suit bio cdc thang dé bo vao khu vuc (%).

Théang 1-5 6 7 8 9 10 11 12
Tan.sudt 2 11 28 21 29 8 1 0

Qua do thdy ring, cdc yéu td khi hau, khi trgng mang tinh nhi¢t ddi gié moa,
trong do co hai mura chinh 1a mua kho (thang 11 - 3) ¢d khi hau kho hanh, nhi¢t do
trung binh thap, hrong mura it va cudmg do hiic xa thap hon va mita mura(thing 5 - 9)
¢d khi hau nong, d4m, nhiét do trung binh cao, nhitu mua bio, dong thoi cuimg do
biic xa cao hon. Cic yCu td ndy di phin nao anh hudng dén sy hinh thanh, ton tai va
phat trién cua cdc ran san ho néi riéng va quan xa sinh vat ran san ho néi chung. Su
anh huimg nay s& dugce thao luan trong phan sau.

2.1.2. Cic yéu t0 moi tnimg nudc.
2.1.2a. cdc yéu 16 thuy 1y.
e Nhiét do nucc bien (xem bdng 6).

Nhiét do nude bién ting mit trung binh nam dat 23 - 25 OC, cao hon vé céc
thang mia he (tir thdng 5 t6i thang 10), cao nhat vao thang 7 - trung binh 29,8 0C
(xem bang 6) thap hon ve cac thang mia dong va thap nhat vao thing 1 - trung binh
18,1 ©C.
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Bdng 6. Nhiét do trung binh nudce bién (ang mit (°C) (Nguyén Manh Cuong 1986).

Thing Trung Trung Trung binh
hinh binh cao | thdp nhat
nhar
/ 18,1 22,0 14,0
2 17.5 22,0 12,1
3 19.8 24,3 15,1
4 . 230 25.0 186
5 27,5 3.7 23,8
6 28,9 33,3 26,6
7 29.8 334 26,5
5 29,3 34.2 26,6
9 29.1 32.7 25,3
10 26.6 313 22,3
11 23,6 292 192
12 19,5 24,3 15,5
Nam 24,39 28,8 20,46

Trong dot khao sét thing 9/1994, nhiét d0 nudc bién ting mat viing bién Cat
Ba do dugc gid tri trung binh 29,21 OC.

e SOng (xem bdng 7).

Viing bién dong nam Cit Ba chiu dnh hudng caa cédc trudng séng hop vdi cic
truomg gié hoat dong theo mila gom song DB miba dong, song D mila chuyén tiép va
song N va DN mua he. Song DB, thuong xuit hién vao thoi gian tir thang 10 6i
thdng 2, ¢6 tan suat dat 30% va do cao Ion nhat dat 1,5 m. Séng N cé thé dat 16i do
cao 1,8 m va tan suft dat 43% vao thing 6, 34% vao thing 7 va 24% vao thang 8.
Cic thing chuyén ti¢p giud hai mia gié mia thuong xuat hién song D, do cao song
nho va khong 6n dinh.

Khic vdi cac viing cira song, viing bi€n dong nam Cat Ba twong d6i sau, do sau
trung binh vinh Lan Ha ciing dat 13 - |5 m. Do vay song truyén tir xa vao bo dao it bi
bi€n dang do mrdc nong.

o Dong chdy. :

Hai luu ven bo xut hién theo mia chi dnh huing phin bién phia ngoai cira
Lan Ha. Phién con lai do it chiu anh hudmg cita nirde lyce dia nén dong chay cha yéd 1a
dong trieu. Ven b&r Lan Ha 6 nhigéu tiing, 4ng thong vét vinh qua cdc lach triéu ngim
sdu va vi the dong tricu kha manh, manh nhat ¢ Qira Van. Tai Van Boi, Cat Difa tGc
do dong tritu Ien ghi duge 0,3 M/s; tai 1A Vong - cling xap xi 0,3 M/s. Do vinh Lan
Ha thong vdi vinh Ha Long qua lach rat sau (Cira Van), vinh Lan Ha ciing bi dnh
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Bdng 7. Tan sudt (%) cac song (huong) theo d¢ cao (m) tai Hon Dau (Mdi truong
dia chat Hai Phong 1/50.000).

Song
D0 cao B DB | D DN N TN T TB | Téng
Lang 17,87
0,5-1,0 | 5,14 | 544 | 1584 | 1868 | 6,02 [ 1,85 | 0,34 | 0,87 | 54,18
1,0-2,0 1,51 1,81 7,80 6,52 | 2,14 { 0,08 | 0,08 | 26,54
6,60
2,0-3,0 | 0,06 | 0,06 024 0371 037 | 0,11 | 0,008 | 0,008 [ 1,22
3,0-4,0 0,09 ( 0,04 0,03 | 0,03 | 0,004 | 0,004 | 0,19

hudng it nhicu bdi che do thuy van vinh Ha Long va tinh chét trieu Cira Luc. Ditu dé
din dén trieu hru vinh Lan Ha c6 dac diém sau: khi tritu 1én, dong triéu tir phia Dau
Bé va phia Hon MAy ciing chay vé Cira Van ti¢n vao vinh Ha Long nhung khi trigu
xuodng, khoang 2 gitr dau chi ¢é dong chay ve phia Hon May 1a dong xudng, con
dong tir Dau Be ti€p tuc 1én tdi gan Cira Van va hop vao dong trieu xudng chdy vé
phia Hon MAy. Sau do dong triéu mdi hinh thanh hai hudng nguyce vdai ldc trigu 1én.

e Ché dothuy tricn.

Viing bién DN Cat Ba chju anh hudng cia ché do nhat triea déu bién do lon
(4,3 m; 0,0 - 4,3 m) vdi hdu hét s6 ngay trong thang (22 -24 ngay) thudc hai ky murde
cuomg. Do léch pha so vai Hon Dau 1a 0,0 phit. Cac tri s6 trung binh giao dong trigu
Cat Ba nhu sau:

Trung binh cao nhat 4.30 m
Trung binh cao ky nudc cuong 3.80m
Trung binh cao k¥ nudc kém 2.90m
Trung binh 206 m
Trung binh thap ky nudc kém 1.10m
Trung binh thap ky nudc cuimg 0.30 m
Trung binh thap nhat 0.00 m

2.1.2b. Céc y€u t0 thuy ho4.
e DO muoi nuoc bién,

Viing bién dong nam Cit Ba ¢6 do mudi cao va khd 6n dinh. V@ miia kho, do
mudi dat trung binh 30 - 32%0 va v& mila mua - dat 25 - 30%o0. Ngay trong k¥ mua
9/1994, d60 muoi tang mat con ghi duge 22,53%0 ¢ Béi Beo, noi bi anh hudng dong
thdi nutde mra va nude nhat hon tir Ang Vem d8 ra lién tuc trong vai ngay. C6 thé do
anh huomg ciia nurdc ngdm karst ma mot s¢ ting dng kin c6 nude nhat hon. Céc dot
khdo st 1989 va 1992 ghi duge do mudi & Ang Vem 1217,7%o.
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e D0 pH nude hién,

Nude bién & day cd thuoe tinh kigm khia cao vai do pH trung binh 8,0 - 8,5,
thay ddi thco mia (mua - kho) cing vai se tham gia ctia d0 muoi. Ngoai ra, do pH
con thay doi theo ngay dém gay ra do cic hoat dong song, phan huy chét hifu co va
su thay ddi nhiét do moi trudme. SO licu khao sat tai Bai Beo 6/1992 cho thdy d¢ pH
v& ban ngay 8,2 - 8,4 va ban dém 8.0 8.,2.

2.1.2¢. Cic y6u (6 chat lugng muake bién.
e D bido hoi o xy (05)

Két qua khao sat 9/1994 cho thay dd bao hoa o xy trong nudc ting mat vao
khoang 67 - 92%. trung binh 80%. ludon cao hon ting day 56 - 81% va trung binh
T0%.

e DO duc. d9 trong ctia nude bicn.

Do duc do bang may Water Quality checker thing 9/1994 cho thidy do duc
nude tang mat trong khoang 20 - 40 M&A, trung binh 29 ME&/], Juon thdp hon ting ddy
20 - 45 M2/ va (rung binh 32 Mg/, (J vimg trung tam v cira vinh Lan Ha, do duc
thap (20 - 30 Mg/ va chenh 1¢ch gid tAng mat va tang ddy khong déng ké. O viing
nude ven b vinh, mot mat ¢d duc cao hon (40 - 45 ME/) nhung mat khdc dj léch
gird hai ting ciing cao hon. Do duc do bing mdy chira dung ca sinh vat phit du khong
thlu quang va vi thé ham lugng chat tram tich o limg chi chiém 60 - 70%.

Do trong ctia nurde ciing thay doi tuy timg noi tuong dong véi do duc. DO trong
lom nhat ghi duoe 9/1994 vao khoang 7,5 m do siu dia secchi va trung  binh 4,5 - 6,0
m.

o Ham hrong mot s6 muot dinh duing.

Kél qua khao sat vé ham legng mudi dinh dudng tai 2 tram lién tue Coc Chéo
va Cét Dita vao thang 10 duoc thé hicn trén bang 8.

Ring & Ham lugng muoi dinh dudmg (1én tram lién tue ving DN Cat Ba.

bia diém NGOy~ (ng/) PO43-(ng/) Si042-(pg/l)
Dao dong | Trung b. | Dac dong | Trung b. | Dao dong | Trung b.
Cat Dia | 0.2 -0.5 0.36 29-48 391 670 - 1000 806
Coc Cheo | 0.2 -0.5 .38 1.9-5.7 3.83 590 - 1120 823

Bang u¢n cho thly ham lugng cdc mudi dinh duding & viing dong nam Cait Ba
trong doi thap.



s  Nong do Jiu trong miroc.

K&t qua phan tich nong do dau trong nude bién dong nam Cat Ba  nam 1993
va nam 1994 deu thay cao hon nong do cho phép ddi véi viing nude ven biy (0,3 MBA
theo tiéu chuin Viét nam va 0,5 MEA theo tiéu chudn Lién X6), viing nuoi trong hai
san (0.03 ME/ theo tiéu chudn Licn X0) va viing mrde tdm (0,0 M2/ theo tiéu chudn
Viét Nam). Nhimg diém co nong do dan cao thi nong do dau ting médt cao hon tang
day(Bai Beo, mat 1,15,M8/1 va ddy 0,93 M&/l) va nguye lai nhing diém c6 nong do
dau thap thi nong do ddu tang mat thap hon ting day (Dau Bé, mat - 0,53 M&/ va day
- 1,13 mesy,

2.1.3. Cic thanh tao dia chfl va dic tnmg hinh thai cia ching.
2.1.3a. Céac di trim tich.

Trén 360 hon dao lon nho ciia khu vue, tap trung thanh 3 cum dao chinh (cum
dao Cic Ba, cum dio P Be va cum dao Hang Trai), cu tao tir cac da voi, da voi
dolomit, da voi dang trimg cd, phan 19p day hoac dang khéi, da voi silic, da phién
silic, xen kep hodc phan 16p mong, hodc phan phi¢n, wéi Palcozoi giud, thuge he
tang Cat Ba (Clch) va hé tang Lutmg Ky (C - P EK). Cic qud trinh dia chit dd gay
hi¢n dang, phi huy, chia cit va tao hinh cic dang dia hinh karst nhié¢t ddi rat phic tap
trén lue dia mot thoi, va cho tdi bién ticn Holocene, khu vuce bi¢n thanh hai ddo va
cac qud trinh dia chit bién hi¢n dai mot an niva ‘bign cai dién mao cic thanh tao
cachomnate, tao ra nhiéu dang dia hinh phic tap gom:

- Cdc loai hinh thuy vue ven ha (viing vinh,tiing, dng...)

- Cdc Tach ricu ngam hoat dong k¢ thura cdae ranh karst bi ngdp chim, cé cac
muc xam thure co s 1.,5-20m: 3,0-35m; 6 -7m; 12-15m; 20-22m
va is -40m.

- Cic dang dia hinh biy ddo nhu vich bién, thtm mai mon, ngén an mon,
hang thung, miii nho, di xot.

2.1.3b. Cac tram tich hi¢n dai.
e Triam tich RSH.

Tram tich RSH goin chi y¢u la cdt, san, manh vun vo voi sinh vat, 13n cudi,
tang va it bun sét & chan ran, Trim tich RSH chu y&u ¢6 nguon goc sinh vat tai chd,
nhung cling dong thoi 1a nguon cung c¢dp cho cdc bdi va vi thé traim tich RSH c¢6
thanh phan hat thd cao hon tram tich bii (Xem bang 9 va 10).

e Tram tich bii.

Team tich bai ¢6 ham lugng cathonate trén 90%, gom chir yéu ta cét vo sinh
vat dugce cung cap tir cic RSH, 1an soi va cudi voi ¢o ngudn goc san ho hodc da voi
va di voi silic. (3 phan thap cia bii (1 m -1,8 m/Om hai do) con Hn nhitu tang dd
voi. Tram tfch bdi co mat & cdc cung b [6m nui ¢o dia hinh thich hop. Nhung traim
tich bii tang gom nhimg vat licu voi rat tho, co khi 1a khoi, tap trung trén suim hodc
thém mai mon ¢ cdac miii nho tich cue hoac chan vach dang hoat dong.
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Bdng 9. Dac trumg trAm tich RSH Mii Béo va bii c6 lién quan.

Vi ot Ham lwong (%) thanh phitn 40 hat (mm) Ham
cifu Tram Cao 46 so heomg
trécran | tich vei 0 m]| 50-25 25-1,0 1,0-0,1 0,1-0,01 <0,01 (%)
Hb carbonate
Cét voi vO
Bai sinh vat 2,2 6,71 15,25 75,69 1,12 >50
Ranh Cat voi vd
gidi trén | sinh vat 0,1 16,76 | 78,93 0,30 >90
cia RSH
Mt CAt voi vo
RSH sinh vat -0,5 27,73 63,34 0,32 =50
Chan Sét,bot,ch
RSH ita manh -60 3,68 15,03 81,29 70
vun  voi
v  smnh
vit

Bidng 10, So sdnh dac diém t'aim tich clia cdc moi truong lang dong tram tich.

Moi trimg | Dic Trim Ham luong (%) theo cp hat (mm) Ham luong
tm tich | diém | tich 25-1,0 | L0O1 0,001 | <001 (%) carbonate
Mit [ Cit voi vo | 1676 78.93 0,3 >90
RSH ran sinh vat
(Miii B2o) | Chan | Sét,  bot,
ran 1An  méanh | 3,68 15,03 81,29 70
vun voi vo
sinh vat
Ang | Cét voi vo
Bai Thim | sinhvar | 2199 77,85 >90
Cat CAt voi vo
Dita | sinh vat 1,01 98,91 0,04 >90
Phan | Sét, b,
bic 1Ain  méanh
Lan vun voi vo 22,32 77,68 20
Viing vinh Ha sinh vat
Trun | Sét botJAn
g1am | minh vun
Lan vHi vo 0,33 19,70 80,19
Ha sinh vat

o Trdm tich bai tri¢u.

Ciing tvong tr vdi tram tich bai, tram tich bai tritu gom chd yéu 1a cét, san,
manh vun vo voi sinh vat, va trong céc tiing dng kin, con 1an ca bin, dang 1am san
bang mot cach cham cham b2 mat cac RSH chét c6 do cao trung binh 0,0 - 1,0 M/Om
hai do duge phu thua tht cac vat licu rat thd gdom tang da voi va tang san ho chét
(bang 10). Ngoai ra, tram tich bdi tritu con chita mét hrong (<1%) miin hitu co nhét

dinh.




Bing 11, Thanh phin ) co hoe trim tinh theo cdp hat (mm) cta bii tritu thap
& mot 6 ot shude vimg bién dong nam Cit Ba.

Cap hat LA Vong Cit Diaa Van Boi Tai kéo
>5,0 23,51 16,46 42,75
50-2.5 5,09 3,77 19,28 3,25
25-10 10,44 22,73 21,27 7,23
Lo - 04 10,05 35,86 13,71 25,47
04-0.2 10,78 5.74 6,55 41,59
0,2 - 0,1 19,48 15.04 3,24 14,61
0,1 - 0,05 4.52 0.73 0,45 1,24
<0,048 15,57 (L.01 1,61 4,84
Min hifu co (4,83 0,09 0,25 0,76

I3

e Trim tich viing vinh.

Tram tich viing vinh « day gom cha yéu 1a bin sét, 1an it manh vun vdi vo
sinh vat. Tram tich viing vinh (vinh Lan Ha) co ham lugng carbonate thdp (20 -
409%). biéu do cho thily co sy dnh hudmg cia vat chlt 1 ciac viing ctra sOng 1an can.
Phin bic vinh Lan Ha, do anh hudimg chung cta cdc song chday vao vinh Ha Long, ¢6
tram tich day tho hon - cat: 22,32% va bot sét 77,68%, trong khi & phan trung thm
vinh - cat:0.33% va bot sét 1ai Y9% (bang Y).

2.1.4. Vai tro sinh thai cua cdc hgp phitn phi sinh hoc d6i vai HST RSH
ving hién dong nam Cit Ba.

2.1.4a. Vai 1ro sinh thii clia cic yéu 1§ khi hau - khi tuong.

Qua cic sd licu dd ncéu ra  rén ching ta thay ring khi hau cha viing bién
dong nam Cat Bd mang tinh nhic¢t ddi gio mia: do 1a maa he nong, &m mua nhidu,
hay co béo ldn va mua dong kho hanh, it mua va thuimg co cac dot gié mua dong bic
tran ve lam cho nhi¢t dd khong khi va sau do 1a nhiét 40 nude thng mat giam manh.
bac diém nay di co dnh huomg ral lin dén cic y&u 10 ciia moi traong nude, anh
huromg tGi sy hinh thanh va phdt trién cia cic ran san ho trong khu vuce. Véi sy mua
nhi¢u vao mia he, lwemg nude 1ir dat lign 46 ra bién mang theo nhigu phi sa di 1am
tang do duc ctia ving bién ven by, han chd sy phan bo xudng sau cia san ho do thiéu
anh sing, ddy mot s6 loai phan bo dudi sau nhu Pachyceris speciosa, Mycediom
clephamtotus, Turbinarca peftata }en do nong hon. Pong thoi nrde ngot d6 ra da lam
ngot hoa mot so khu vire.

Cac RSH viing dong nam Cat Ba nam ¢ ndi chi tuyén biac, luong bife xa idn,
105 - t15kcalemZnam. Cing vdi nhict 4o moi truimg, ching 1a nguodn nang luong
da dé duy (ri cidc hoat dong trao ddi chat va quang hop chia tao cong sinh, thire vat



phit du vi 1 ag 1do bam duy. Givd cutmg dO0  anh sing, do trong cua nudc va
mucnude ¢é sadi lién hé chit ch@ va ciing véi cdc you 16 khac chi phoi su phat trién
va phan bo RSH. Vi thé khong phai bat ci ddo nao cita Cat Ba ciing ¢o san ho.

Bdng 12. Vai ud cua cic hgp phitn phi sinh hoc dai vai HST RSH.

Cic hgp phin Vai trod sinh thdi

moi sinh. Tich cuc Titu cyc

I. Khi hau - Cung cip nang lugng cho | - Gay phd huy co hoc.
khi tugmg quang hop. - Cung clp nang lugng
khu vure - Cung cdp nhiét niing cho méi | cho cac qua trinh  gay

truromg.
- Cung cfp ning lhemg cho
hoan hnr trao déi chat,

2. Cic yCu o

moi
nurac.

lrueomg

hai.

-Tac dong trre ti€p toi
sinh Iy va kha nang
chong chiu cia sinh vat.

- Moi truong song cila sinh vt
thuy sinh.

- Cung cdp ¢ xy va cic chél
dinh duimg

-Ditu hoa cie tdc dong caa khi
quyén. thach quyén, thuy
quyén va sinh quyén vao he

- Gay ngot, gay duc.

- Moi truomg lan truyén
cic chat nhiém bdn.

- Pha huy (anh huing)
trre Li€p khi cdc yéu t6
moi truong nudc bi thay
déi.

3. Cac thanh tao
dia chat  khu

- Gid thé cho cic sinh val bam
va cr (.

- Gay boi lang trén RSH.

vuce. -Khong gian phan bo (xdc dinh
pham vi qui mo) caa mot
RSH.

- Tham gia vao qua trinh tao
ran.

Lira thong murde tuomg doi manh fa rdt cin thiét nhdm cang cdp o xy va cdc
chat dinh duting ( Kinsman, 1965), dam bao tinh dong nhat wwong doi cua khéi nude
trén RSH ma nang lugng cia hoan hru do vai trd rat Ion cha gio sinh dong gio va
song gio. O vimg bidn Cit Ba, phan b cira cae RSH dou hop vai cdc truong gio chinh
va song. Tuy nhicn, song gio lai 1 tic nhan pha huy co hoc d6i vioi RSH - gay duc
nuoce va dap v san ho.

2.1.4b. Vai tro ciia cdc y&u t6 moi traimg nude.

Moi trromg nude dong vai trd quydét dinh sy ton tai cia RSH. Mot vitng nude
cu thé, nui e RSH, giir vai trd dicu hoa tac dong cia tat ¢ cic quyén ké ca cac khéi
nuae  xung quanh, tao ra nhimg thude tinh hop vai kha nang thich nghi cia san ho.
Do do. moi si thay doi clia moi truimg ntrde bt nguon tir cac quyén khidce nhau, ké ca



cic ho. dong ciia con ngu-  déu tac dong trye ti€p t6i HST RSH. bing trude sy
thay deéi cdc y€u t6 moi trudmg, san hd chi ¢é kha nang chong chiu trong mot khoang
bién thién nhat dinh vdi do mudi (27 - 40 %o) va nhigt do nudc (16 - 36 9C)
(Kinsman, 1965). '

(3 vimg bién Cat Ba, nhi¢t do s.udc trung binh nam 24,39 OC va trung binh
thap nhat khong dudi 20 OC (I6p nude ting mat), réit phit hgp cho su phdt trién cha
san ho. So vdi gidi han t6i wu vé do mudi (34 - 36 %o) thi & Cat Ba chua dat t6i
nhung hoan toan nam trong gidi han chong chju cuta san ho.

Do due coa nude o anh huimg Ion 1G3i san ho. S¢ di trong mot s6 (ing ang
(Tung Gio, Tai Kéo, Hai Hen...) noi tich tu cdc vat licu min ¢ ddy (sdu trung binh 3 -
4 m) ma van ¢o san ho 12 do trong ddi kin gio, song khong khudy duc ddy va chi c6
dong tri¢u hoat dong thuimg xuyén du cho hoan hru cung cip o xy va cac chit dinh
dudng.

Vung bién Cit Ba tuy nhd nhung phan di phic tap veé moi truong, déc biet 1a
moi truimg nude do cic nguon tac dong khac nhau. Didu dé chi phoi tinh chit phan
bd ctia RSH trong toan ving,

2.1.4c. Vai tro coa cic thanh tao dia chit khu vuc.

Cic RSH dong nam Cat Ba deu thude kide ran vien bor do nhigu nguyén nhan
khac nhau, tong do ¢é nguyen nhan dja chat. Su dang cao mué nude dai duong theé
gidi sau bang ha lan cudi mang tinh toan c¢iu & vao khoang 19.500 nam truée
(Curray. 1964). 'Tictn trinh dang cao mye nurde 1a cham din va ghi nhan thanh 3 pha,
trong do pha cudi ciing ¢ vao khodng 3.000 nam trude tdi nay, toc dg dang nhd nhat,
bitu do ¢é nghia 1a theo thoi gian, sir 6n dinh ciia khdi mrde tang din, kém theo sy
dn dinh trong d6i cna cdc qua trinh dia chat d6i bo. Trong lich st Holocene, nhigu
noi trén thé gidi (Indonesia) ghi nhan ¢o su 6n dinh turong ddi moi trudmg nude ddnh
ddu bang sy ¢ mit ciia RSH chét. Trong digu kién dé, phan bd cua san ho sdng
duong thdi phu thudce vao cac y€u 10 dia chét, dia hinh, sy dang cao muc nude va dac
diém kién 1ao Khu vuc, va két qua ta hitu hét cdc RSH ven bir thudce kiéu ran vign be.

(5 viing Cat Ba - mot vimg nang kicn tao hién dai, ghi nhan mot theé he cdc
RSH chét rat phd bidn, hicn o do cao xdp xi OM hai do (6i khoang 0,8 - 1,0 m.
Ciing nhr cac RSH hi¢n dai, chung ta cic RSH kidu vién bir. Cac RSH hién dai phat
trién k€ thira trén cac dang dia hinh by ngm ciia dao va phan biét thanh hai phu kiéu
- thém (Tung Gio, Ting Ngon, Vung Vua, Ba Cit Dai....) va suwom (Coc Cheo, Cit
Dira, Ang Tham, Hon May...). Ranh gidi cia RSH phu thudc nhiéu vao cac yéu to
dia chat. Chang han, ranh giGi trén ¢6 thé niim cao hon muce Om hai do, tuy thude vao
noi ¢6 gia thé (d4 tang) bam, nha & Vung Vua - dat t6i 0.1 m, Coc Cheo: 0,5 m va &
Hon May 61 0,9 m/OM hai do. Ranb gidi dudgi hoan toan phu thude vao noi ¢o ling
dong tram tich bat mjn, (¢ <0.) mm} va kha nang khudy duc ddy. (3 Cit Dia, ranh
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giGi dudgi dat ¢¢n 7,0 m , & Hon May: 6,2 m, trong khi ¢ Vung Vua: 3,3 m va Tung
Ngon chi ¢ 2 m.

2.2. PACHIFM CAU TRUC, QUAN XA SINH VAT RAN SAN TK) VIING BONG NAM CAT BA.
2.2.1. Pic diém hinh thdi - c4u triic cha cdc ran san ho.

Cic ran san ho viing dong nam Cat Ba thuimg phan b6 quanh cic dao da voi,
trong cdc ting, dng, viing vinh. V& kifu foai, phan Ion ching thugc kiéu vien bo
(Fringing recfs), mOt s6 1a kiéu dom da bao (Parch reefs). Tuy nhién, do dnh hurong
ctia dac diém dia hinh va mirc d¢ hru thong nudce khdc nhau, da dang va phic tap, nén
cdc ran san ho co hinh thai - ciu tnic khdc nhau, so b budc dau, chiing toi phéan chia
chiing thanh 3 dang dua vao hinh thai - cau tric:

« Dang thoai deu (h. 7): do ddc cita ran tir bis ra khong cé thay déi dot ngot, dién
hinh 1A cdc ran san ho Coc Cheo, Cat Dira, Hon May, /\ng Tham.

« Dang bac thém (terrace) (h. 8): Céc ran san ho nay thuimg co do doe bién ddi dot
ngot, tao ra ddi suwom ran doc gin ding dién hinh, ddi mat bing cta ran khé rong,
bing phing. Dién hinh 1a cac ran Tung Gid, Ting Ngén, Vung Vua, Ba Cit Dai.

« Dang gia atoll (h. 9): Céc ran nay phdt trién trong cac Tung kin nhu Ting Tai

Quéo, Tung Van Ha. Céc ran my ¢6 cab tric gan twong tr nhu kiéu ran bac thém
nhimg quay quanh ca vung nhu mot atoll.
Céc dang hinh thdi - ¢au tric ran san ho trén thé hién phin ndo sy phét trién clia
cic ran san ho qua cdc giai doan. Theo cdc tai liéu nghién ciu veé dién thé cia céc
ran san ho trén theé gidi (Connell, Slatier 1977, Schuchmaher 1977, Shepard 1982,
Hubbard 1974, Loya 1976: theo Latypov 1992) thi dang thoai deu la giai doan hai
cua qua trinh hinh thanh ran, tao ra lop phu san ho (Pichon 1974, 1981; Lang Van
Kén, 1994). Sau giai doan nay, cdc ran san ho bt dau phat trién theo chigu cao
cho dén myc 0 mHD. Dong thoi chiing tao ra cic khung xuong vimg chic lién két
boi rong san ho. Ciang vdi thoi gian cac qud trinh s6i I va lang dong tram tich s&
tao ra mot ran san ho vién bor dién hinh. Tuy nhién, cé thé do han ché€ vé khong
gian phan bd ca ve chitu thing diing va chidu ngang nén mot s§ ran san ho viing
dong nam Cat Ba di hinh thanh nén cac kiéu hinh thédi - cdu tric dang bac thém,
va theo Latypov (1992), thi cdc ran ¢6 mdt s6 dac diém hinh thdi nhat dinh cho
phép phan loai duge goi 1a ran ¢6 clu tnic, con cdc ran chi ¢6 su phan ddi coa
quan x4 sinh vat, san ho con it lam thay ddi dia hinh ddy(day thoai deu) thi goi 1a
ran vo cing (crusting reefs). Cic ran dang bac them trong cac ting, dng di hinh
thanh nén dang gia atoll.

2.2.2. biac diém quan xa sinh vat (+¢n ran san ho.

Tuy cdc ran san ho vimg dong nam Cat Ba ¢d cdu tnic khong dién hinh( khong
¢ di 5 dai) nhung cdc quan x3 sinb vat trén ran van co th ty va cau tric dic tnmg.
bo fa:

- quan x4 rong - san ho da & ving gan bo vdi wa thé 1 cac loai rong bién vao
mua xudn - dau he, vdoi wu thé 1a cac loai Sargassum, Padina, Asparagopsis,
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Fanh 7. 3o d0 mat cat qua ran san ho Coc Cheo.
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Turbinaria cung vdi cde loai san ho tang nhwr Porites. Leptastrea, Goniastrea, Pavona,
Galaxea:

- quin xd san ho cing & vitng  cudi mat biing ran va suon ran voi wu the la céc
loai san ho dd ¢o thanh phan loai da dang, phong phi nhu Acropora, Montipora,
Cyphastrea, Goniopora, Platygyra ...

- quan xa san ho ciing - san ho simg & cudi ran voi v thé 1a san ho cimg ¢ phan
trén nhu Acropora, Gondasirea, Lobophylia va san ho simg & phin dudgi ma thuong
gap hon ca W Cladictla spp.

Nhu da trinh bay « phin trén, diéu kién tr nhién cba ving ho tay vinh Bic BO
chiu anh huong manh cua khi hau nhiét déi gio mira, chiu tdc dong manh cua cac qua
trinh lue dia nher ngot hod, bun hod vao mita mua va nhiét d¢ thap vao mia dong.
Ditu ndy da dé lai dau n trong su phat trién cha céc ran san ho trong khu vuc. Theo
latypov (1992), sur phat trién cta cdc ran san ho trong digu kién tuong v thuomg bi
chét hang loat theo timg chu ky. Tuy nhicn, téc dong x4u nay, nhin chung, khong tén
tai &y vi vi vay cdc ran san ho lai hoi phuc va tiép tuc ton tai voi cdc dac diém nhu
di néu o trén. Nhan dinh nay ciin dugce tiép tue nghién cifu trong twong lai.

2.3, CAC HOP PIIAN SINH TIOC VA VAIITRO SINTUTHAT CUA CHUNG TRONG
FIST RSH VNG BHN HBONG NAM CAT BA.

2.3.1. San ho.
* Da dang sinh hoc.

Vai 148 loai San ho cimg va 20 loai San ho mém da phat hién duge & vimng
bién dong nam Cat Ba (xem phu lyc [,2), San ho 1a hgp phin quan trong bac nhat

trong sy ton tai va phat trién cita kidu h¢ sinh thdi dac tnmg cho vimg bién nhiét déi -
H¢ sinh thdi ran san ho. Ciac khao sat sinh thdi hoc cho thdly chi s6 da dang sinh hoc
cta cac vang ran san ho ¢ viing nay dao dong trong khoang 0,51 - 0,82, Cac gi6ng
phé bicn la Goniopora. Galaxca, Porites. Pavona. Acropora, Favia. Trong d6 chiém
uu thé trén cac ran thuong 1a Goniopora, Pavona, Galaxea va Porites (bang 12).

Do pha cna san ho sdng tmot chi tiéu quan trong dé danh gid hién trang ran
san ho. Trén cdc ran san hd con nguyén ven, do phit dao dong trong khoang 49 -
70%. Cac ran bi phd huy co do phia thap hon. Do do phir thdp nén ching di khong
duoge khao sat trong cic dot nghién ciiu.

bé so sanh sy giong nhau giira cdc ran san ho & cac vung khac nhau, di tién
hanh so sinh thinh phin cdc giong theo cong thite cita Serenson cba 8 viing nghién
ctfu (xem bang 4. hinh 8). K&t qua cho thdy ¢o sy khdc nhau gifta cdc ran & vé 2 phia
ctra vinh Lan Ha. 18, 19,9, 17 vdi 12, 1, 2. Trong khi d6 dé ran Tang Gid khéc hin
2 nhém trén. Bicu nay ¢o thé do Tung Gio niun vao giita hai viing trén.
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Var tro sinh thdi ciia hop phin san ho: nhar da néu & trén, san ho ¢6 vai tro
quan trong bac nhitl trong viéc hinh thanh nén cdc ran san ho, 12 co sO tOn tai caa
HST ran san ho nay. Cing vdi cic y¢u t¢ moi sinh, ran san ho di tao ra mot kiéu
habitat dac thit cho cic loai sinh vat khac sinh song. San ho nhd c6 1a0 cong sinh, nén
vira 14 sinh vat sian xudt, vira 1a sinh vat tice thy tham gia vao chu trinh vat chat va
nang lugng cua hé.

2.3.2. Thuc val phi du.

Thuc vat pho du (TVPD) song troi ndi, di chuyén thu dong theo khai nude. Vi
vay viéc thu miu dugce tién hanh ca trén va ngoai ran san ho. Cho dén nay da phit
hién duge 218 loai thude 45 chi, 3 nganh tao phan bd trén va quahh ran san ho ving
bién Cat Ba (xem phu luc 3, h.11)( Trirong Ngoc An, 1989: Chu Vin Thuéc, 1992,
1994). Trong thanh phin loai, nganh tao Khué ( Bacillariophyta) chiém uu thé vai 189
loai, 40 chi (87.2 %). Ti¢p theo la nganh tao Gidp (Pyrrophyta) 26 lodi, 3 chi (12%),
nganh tao fam ;(j vanophyta), 2 loai, va cudi ciing 1a tao tuc (Chlorophyta) - 1 loai.

Bding 13 i\/hj'l s0 chi tie sinh thdi hoc clia cdc ran san ho viing dong nam Cét Ba.
(W WF - Intcnmational. 1993).

B. difm , Il | Giong phd bicn Tin 20i,% | Gifing uu thé Do phii (%)
) N L)) (%) (4) ) ‘ (6)
Coc Cheéo loss CGoniopora 538 - | G roniopora 68.4
(2) CGalaxca 12.5 ’
Porites 11.3
lavia 8.8
Tang Gio 0.51 Pavona 533 Pavona 65.4
(7) Favites 13.3
Cal ra 0,82 Cialaxea 304 Cialaxea 65.1
(N Aleyonaria 12,5
Montipora 8.9
lavia 7.1
Oxypora 7.1
Tung Ngén | 0,04 Porites 45.5 Porites 64,7
(1 Favites 18,2
Coniopora 6.1
Pavona 6,1
Vung Vua 0.65 Pavona 2R.0 Pavona 49,0
(12) Porites 20,0
lavia 20.0
Groniopora 12.0




) (2) (3) “) &2, (6)

Ba Cat Dai (1,59 Porites 30.6 Porites 50,7
(17 Favites 13.9
. Galaxea 13,9
) Comiopora Hl.1

Hon Miy (165 Cialaxea 34.0 (ralaxea 50,0
(18) Montipora 10.0
Porites 100

/\ng Tham 0,72 Clalaxea 291 (ialaxea 539
(19) Porites 12.7
Acropora 9.1
Lchinophyllia 7.3

, M
e

B.'ing' 14. Su Tuomg dong & cdp giong giita cdc ran san ho viing dong nam Cat Ba

bia diém Coc Timg Cat Tang | Vung | BaCai | Hon
Chco Gio Dia Ngon Vua Dai May

Tang Gio 52.6

Cat Dua 62,1 364

Tung Ngon | 66,7 30,0 62,1

Vung Vua 47,6 250 48,0 66,7

Ba Cat Dai 34,6 23,5 74,1 63,6 52,6

Hon May 57,1 28,6 774 57,1 32,0 69,2

Ang Tham | 62,1 | 250 | 882 | 62,1 | 462 | 74,1 78,8

Hinh 10, Bidu do hinh cay so sinh su twong dong gifta cdc ran san ho
ving dong nam Cat Ba,
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‘Thanh phin céic nganh

H Bacillariophyta
B Pyrrophyta

W Cyanophyta

[ (hlorophyta

Hinh /1. TP 1& thanh phin cic nganh cita TVPD & dong nam Cat Ba.

Ve tinh chal khu hé, hau hét cic 1oai phdt hién duge deu thuge nhém ven bo
nhi¢t ddi va 4 nhi¢t dgi. Thanh phin khue h¢ pha tron tir cdc loai rong nhiét, rong mudi
nhu Chactoccros lforenzianus, Ch. compressus, Thalassiothrix spp., mang tinh chét
clia viing ven bor dén cdc loai bién khoi nhur dién hinh nhe Rhizosolenia robusta, Rh.
calcaavis. Rh. cochlca... Piac bict lodi Ch. compressus 14t phd bién & ving dong Nam
Cat Ba.

Sinh lrgng cia TVPD dao dong trong khoang 109 - 107 1€ bao/m3 phu thudc
vao thoi gian thu miu. Cac k&t qua quan tric tai cac tram lién tuc vao thing 6 va
thing 11/1993 cho thdy, mat do 1€ bao cao nhit vao ldc triéu cuimg. Con trong nam,
dinh cao cta mit do xay ra vao thing 6 va dinh cao thit hai vao thang 10 (7Trwong
Ngoc An, 1979). Cic thang khic mat do € bao cita TVPD thip hon.

Thue vat phi du ¢o vai trd quan trong trong HST  ran san ho. Cling véi tao
cong sinh (Zooxanthellac) va rong bién, TVPD da tham gia dong hoa cic chét himu
cu tir cdc chat vo co nhi nang luong mat trdvi, gép phin cung cdp nang luong cho toan
b0 thuy vuc trong d6 cé HST ran san ho. TVPD 12 thic an cho cdc loai dong vat di
duting bac mot. trong dé quan trong hon ca la thie an cho céc loai &u tring va con
non cua sinh vat khac, cdac loai than mém éan lgc...

2.3.3. Rong bién.

Dura trén cic 1ai liéu cong bo caa Neguyén Vin Tien, (1994) va khdo sdt trong
cdc nam 1992 - 1994, bude dau da thong ké duge 94 loai thude 51 chi, 28 ho cia 4
nganh rong bién trén cac ran san ho vimg bién dong nam Cit Ba (xem phu luc 4, h.
12). Trong do 42 loai (44,7%) thudce nganh rong Do (Rhodophyia), 32 loai (34,8%)
thudoc nganh rong Nau (Fhacophyia). 17 loai (18,0%) thudc nganh rong Luc
(Chlorophyta) va 3 loai (3,27%) thude nganh rong Lam (Cyanophyta).

Rong bién ving dong nam Cit Ba mang tinh mba vu, vi vay sinh khéi cia
ching co sy bicn déi rat Ion trong nam. Rong thudmg phat sinh vao thang 10 -11, phét
trién 16t nhat vio thing 3 - 4. sinh san vao cdc thing 4 - 5, sau d6 chiing bit diu tan
lui. Ditu nay co thé do tic dong cua cdc y6u (0 nhi¢t do va do duc gy ra. Vao mia
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dong - xuan khi hau on hoa, nudc trong, tao ditu kién thuan 1oi cho rong bién sinh
trudng va phat trién. Ngoai tinh mia vy, su sinh trudmg va phat trién cia rong bién
con phu thuoce nhitu vao cdc yéu 10 moi sinh, dac biét 1a vat bam, mic d) luu thong
ctia nuGe nhivim dam bao su cung cap chédt dinh dudng. V6i nhu cu nhu vay thi ran
san ho 12 moi trudng cd chat day, da ph(mg hod va canh san ho chét, 1y tuong cho
rong bién phit trién. :

Vai tro sinh thdi ciia hgp phan rong bién trén ran san ho rdt khic nhau, vira ¢6
tac dong tich cuc, vira co tac dong tieu cuc:

o Tidc dong tich cuc: Rong bién, cing v6i TVPD va téo cOng sinh, da téng hop nén
cdc chét hitu co cho HST. Do phit trién theo mila vu, nén sinh kh6i ctia rong bién dat
cuc dai vao thang 4 - 5 vdi (it lugng toan vang lén dén 300 tan tuoi vdi thanh phan
cha yé&u la rong mo. |

Nhiéu loai rong wa dd co ¢6 vai trd rit [6n trong qua trinh tao ran. Chiing c6
kha nang hap thu can Xi tir d4, san hd, vé sinh vat... va gan két chiing vdi nhau dé tao
ra ¢dc bo khung hén vilng trong qud trinh tao ran dé chong lai su phd huy cha cic yéu
t6 moi trudimg,

I Rhodophyta
B Phacophyta
B Chiorophyta
Cyanophyta

Hinh 12. Ty I¢ loai cua cic nganh rong bién vimg dong nam Cat Ba.

» Tdc dong tién cuc: Vi sinh khéi 10 - 15 kg/m?2 vao thing 4 - 5, rong mo di phi

kin be mat day, han ché sur quanh hgp cla tao cong sinh trong san ho & phia duéi
va nhu vdy chiing dd gidn tiép anh hudng dén su phét trién cia san ho.

2.3.4. Dong vat phi du.

Cho dén pay dé phat hign dugc 88 Joai va 9 nhom DVPD  khéc trén cac ving
ran san ho Cit Ba(Nguyén Thi Thu, 1993). Trong s6 loai da xdc dinh duogc thi bo
Chan kiém(Copcpoday ©6 sa loai phong phi nhat (70 loai, chiém 79,5% téng s6
loai). Cic bo, nhom khdc chi ¢6 tir 1 - 5 loai, chiém i e khong ddng ké trong thanh
phan khu h¢. Ciing nhwr TVPD, dong vat phit du cia viing dong nam Cit Ba ciing
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thudc nhitu nhoém sinh thdi khic nhau: nhém loai ven b nhiét ddi, nhém loai bién
khoi thich nghi rong, nhém loai rong nhi¢t-rong mudi, va nhom loai nude lg.

Sinh lugng cha DVPD bién dbi theo mira, dao dong tir 1.650 con/m2 vao mia
kho, tdi 4.000 con/m2 vio mia mua (bang 33). Ngoai sy bién dong theo mia, sinh
lrgng con phu thude vao muc trigu, ehu & Cit Dira, khi trigu cao nhat thi sinh luong
dat téi 5.925 con/m3, con khi trieu thap nhét chi con 1.359 con/m3, con & Coc Cheo
con sG nay 12 9.030 va 4.606. Digu nay cho thdy, anh huéng cita yé€u (6 do mudi dén
st thay d6i vé sinh khdi cia DVPD la rat [on.

Mic dit mila mua c6 sinh lugng cao nhung s6 loai lai thdp hon mua dong (57
va 62 loai nhu & Cit Dira), trong dé co sur thay thé cic loai dac tnmg. Mua dong da
phin I3 cdc loai wra d0 mudi cao nhu Undinula vulgaris, con mia he cic loai nude lg
nhu Acartia spinicauda xuat hién va co so lugng cao.

Bing 33. Bién dong s6 hugmg loai va sinh khoi cia DVPD
tai cdc diém khao sdt.

Thoi gian Mua mura Mua kho

Dia di¢m

S0 loai Sinh kho6i SO loai Sinh khéi

(confin2) {con/m2
Coc Cheo 60 6.689 58 1.568
Cat ra 57 2977 62 1.896
Van Boi 5.577 1488
bau B¢ 2900
1 Timg Ngon 1663

Vai 110 sinh thdi cia DVPD trén ran san ho rat 16n, hau hét ching la sinh vt
di dutmg dau tien trong chudi thite an cha hé sinh thdi, 1a mot mét xich quan trong
trong chu trinh vat chit va nang lugng cta hé. Chinh chiing 1a thiie dn cho nhiéu loai
dong vat khic nhir tom, cua, cd gop phan duy tri sy ben vimg ctia HST néi chung.
*

2.3.5. bong vat day. '

bong vat day (DVD) trong HST ran san ho rat phong phd bao gom nhigu
nhom sinh vat khéc nhau, nhung do cac nguyén nhan khich quan va chii quan, chiing
t0i chira c6 dieu kién nghién ciu ki, thuc t&€ day 1& mot viéc khong thé 1am ndi. Vi vay
chuing t0i mdi chi tap trung vao mot sé nhom co ban sauch. 13):

. Giun dor. Dia phat hién duge 110 loai & viing dong nam Cit Ba (xem phu luc
6), chii ycu thuoc Idp giun nhicu to (Polychacta) - 108 loai, 23 ho va 2bo. Chiing
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chiém ty I¢ ding ké vé mat do con trén mot don vi dién tich hay thé tich (tang san ho)
nhung trong lirong thap. Giun nhiéu 1o thuimg t4p trung cao ve sd lugng lodi va cé thé
& do sau 1,5 - 2m, noi c6 thanh m4t do rong bién phong phii hon ca. Bdi vi rong bién
1a mot trong nhimg loai thic an ua thich cia giun nhiéu to (Bujinckaia 1978).

. Than menr. voi 196 loai thuoce .08 giong, 53 ho, 7 b0 va 3 16p (xem phu luc
7), Than mém la nhém sinh vat phong pht nhat trong quan xa sinh vat cha RSH
ving dong nam Cét Ba, trong dé c6 76 loai duge phét hién lan dau & ving nay. Ngoai
ra, rat nhieu loai than mém c¢6 kich thrde nho(dudi 10mm) con chua duge xdce dinh
do thiéu tai licu phan loai. V& mat sinh lwong, than mém ciing ¢6 ty 1& cao trong tong
lrgng sinh vat day: 39,7% veé mat do va 64,4% ve khoi lugng.

Su phan ba thang dimg cua than mém c6 thé chia theo dieu kién ngoai canh
trén ran, twong tng véi cac quin xa sinh vat dac tnmg cia ran. Nhin chung, cédc loai
than mém phan ba dong dic trén ddi rong - san ho da ven b, noi phong phi nguon
thic an 1a rong bién va xdc sinh vat chét do.séng bi€n dua len, dong thoi c6 nhitu khe
ranh 1am noi tni 4n (6t(Lang Vian Kén va Nguyén Duy Dar 1994). Trén d6i sudn ran
thuong tap trung céc loai 0c lon, khoé, cic loai chan to bim chat vao ddy, Cic loii
sOng dao trong cal(Conus, Pinna, Spondyius, Chama, Gafrarium, ...). Tiép theo l1a
nhém wa'song trén ddy cat - bun & cudi ran, chit yéu thuoe lop Scaphopoda, tuy nhién
ching 16i chua co diéu kién nghién ciu.

Dwa vao cdc dac diém phan bo co thé chia cdc loai than mém thanh cic nhém
sinh thai sau:

a. Nhom song wr do trén ran san ho, dd va cic loai nén ddy cimg khdc. Thuoc nhém
nay la cac loai oc di dong tr do trén nén day nhw 7hars echinata, Trochus pyramis,
Trochus niliticus... '

b. Nhém song ¢d dinh & moi noi, moi chd, mat do ¢6 thé thua thét hodc t4p trung nhu
Myitylus smaragdinus, Pieria formosa, P. martensii, Pinna strangei, Ostrea echinata,
(. mordax... Nhin chung chiing déu la cac loai than mém hai vo.

c. Nhom dao hang trong dd, trong san hd chét nhw Lithophaga spp, Pholas,
Brachiodontcs...

d. Nhom song lan can ran san ho nhung ¢é quan hé mat thiét vdi ran nhu Arca
subcrenata, Isognomum isognomum, Cypraea leres ...

. Gidp xdc: Da phat hién duge 103 loai gidp xdc, trong doc chi yéu thude bo 10
chan (Decapoda) thuoce 12 giong, 12 ho, nhiéu nhat 1a cua - 75 loai, tom -14 loai, be
beé - 1, duodi 1&ch - 6 va chan to - 4 fodi(xem phu luc 8). Do gidp xdc c6 kha nang di
ddng nhanh nén vi¢e dinh luong bing khung rat khé khan. Dinh luong bing cdc tang
san ho cho thiy giap xac chiém 12,8% vé mat do binh quan va 8,3% vé khoi lugng
binh quan trén 1 kg 1ang san ho.
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Nhom sinh vat
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Giun dt Than mtm Criap xac Da gai

Hinh 13 S6 lwong loai cita cidc nhom dong vat ddy da phat hién
& rén cdce ran san ho dong nam Cat Ba.

Qua khao sit cho thly, cdc loai gidp xdc phan bd rong khip trén toan ran va
len ca viing trice. Can it vao noi cur trik ¢d thé chia chiing thanh cdc nhém sinh thai
sau: nhém viang ricu gom cac loai nhu Seserma hacmatocheir, Metopograpsus spp.,
grapsus striosus, Macrophthalmus spp.. Nhom sOng trén san ho song nhu Alpheus
spp, nhidu loai 1om, cua, dic biét Ia cic loai ¢é kich thwde nhd, man sic sdc s@.
Nhém song hoi sinh(commensal) vai san ho, thuy tirc v. v... Nhdm nay con chua
duge nghicn ctiu. Cudi cimg 12 nhom song & mei noi, moi ché. Thude nh()m nay cha
y€u la nhiing loai thudce h() Xanthidac.

. Da gai: da gai 12 mot hop phin quan trong ¢on it duge nghién ciru cia quan xa
ran san ho mién bic Viét Nam. Cho d¢n nay, mdi phat hién duge 13 loai da gai trén
ran san hd ¢ vung dong nam Ciat Ba(xem phu luc 9). Dac biét loai Echinothrix
diadema vt phd bidn wen ran trong cdc timg, dng, mat do len t6i 15 con/m2.

Qua tham khao tai licu dicu tra trude day, két hop vdi cdc tai licu ve thanh phin
phan b cita da gai trén ran san ho 0 micn nam(Budin, 1981, Dao Tidn HE, 1993)
ching 0i di 1ap ra mot danh muce 36 toai da gai ¢6 kha nang phan bg trén cédc ran san
hd micn bae Vit Nam.

Vai tro sinh thii coa DVD rit da dang  trong dé bao gbm:

« Tham gia vao chu trinh chuyén hoda vat chat va nang Iwong & cac clp khdc nhau,
g0p phin nang cao nang suét sinh hoc cho ran san ho. :

o Cic loai an tram tich va rong tio bam trén d4 san ho chét da 1am sach mat bam dé
au trimg san ho ¢6 thé bam dinh cr tao cho ran tiép tuc phat trién.

« Mot 56 loai an sinh vat chét nhu Conus spp. 6c muon hon Anomura da tham gia
lam vé sinh cho ran. Mat khac chiing ciing 1a mot y€u 6 chi thi cho hién trang cia
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ran: avi ndo mat do clta chiing ldn thi & do ran san hoé dang bi phd huy hay thodi
hod (Naamov, 1985).

Nhitu loai sinh vat day, ma dic bi¢t 1a Than mtm, c6 vo di voi khi chét da cung
cp mot phan vat li¢u dang ké cho vi¢e hinh thanh cic ran san ho.

Bdng /5. Cac hop phin sinh hoc va vat tro sinh thai ctia ching trén ran san ho
ving dong nam Cat Ba.

STT | ligp phin Vai ro tich cuc Vai trd ti¢u cuc
1 San ho Tao ran. tao habhitat cho céc
sinh vat khdc sinh song va
phat rién, tham gia vio chu
trinh chuyén hod vat chat va
ning lugng trong he

2. TVPD Tham gia vao qud trinh 16ng
hop cic chat hiu co trong
HST. la thiic an cho nhiéu
loai sinh vat irén ran.

3 Rong bién | Tham gia qua trinh tao ran, Che phd lam gidam su
Tham gia tOng hop cdc chit | quang hop coa tdo cong
hitu ¢, la thie an cho nhigu | sinh trong san ho. Dén
loai sinh vat tren ran. mila 1an lui c6 thé gay o
nhiém cuc bo trén ran

4. bVvPD Tham gia vdo chu trinh vat
chat va ning luong cua he, 1a
thirc an cho nhicu lodi sinh
valL trén ran

5 Sinhvatddy | Tham gia vao chu trinh vat | Nhi¢u loai sinh vat diy
chiit va ninp hiromg: @n yong, | gam san ho song, gay cht
tao bam Jda. san ho chd 1dy | cho san ho.

cho cho au trimg san ho bam;
an sinh vat chét lam vé sinh
cho ran; gop phin tao ran.

6. Cid san hd | Tham gia chu trinh vat chdt [ Nhigu loai cd4 gam san ho
va nang trong: 1a chi thy cho | sdng 1am anh hudng 16
hi¢n trang cua ran. san ho.
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2.3.6. (4 ran san ho.

Cic két qua nghién ctiu cho thdy, di phédt hién duge & viing dong nam Cét Ba
136 loai cd thuoc 91 giong, 57 ho . Trong d6 rieng cd san ho, nhor c6 thiét bi lan
SCUBA , nén di phat hién chinh xdac dugc 34 thudc 27 giéng, 16 ho. Phong phu hon
ca 12 ho cd Thia (Pomacentridac) - 6 loai, cd Mi (Serranidac) - 4 loai. Phé bi€n hon
cd 12 cdc lodi Neopomacentrus bankicri, Chaetodon fasciatus, Siganus oramin &
Haliochocrus trimaculatus xuft hién & moi diém khdo sat.

Thuat ngit cd san ho hodn toan mang tinh sinh thai hoc, boi vi chiing khong
thudoc mot don vi phan loai rieng bi¢t ma thudc nhimg b, ho khic nhau. Chiing c6
quan hé véi nhau bdi moi trutmg song(Ahahbital) va c6 nhimg dic diém giong nhau nhu
hinh diang, mau sic sdc s@, co cimng loat thitc an 14 san ho va cic sinh vat trén ran san
ho. Bdi mai quan hé mat thict nhu vay nén hi¢n trang cita cdc ran san ho cé vai tro rét
I6n dGi voi su (on tai va phat trién ciia cd. C6 con ran san ho thi cd san ho mdéi con
noi cur trdi va kiém an, tron tranh ké thir...Ngodi ra, ¢d cfing ¢o tic dong déang ké dén
hién trang cta ran, nhi¢u loai ca an san ho nhu c¢d moé (Scarridac), cd buom
(Chactodontidac), cd bo{Monocanthidac)... tao diéu kién thuan lgi cho du tring san
ho bam va phat trién. Khu hé ¢4 san ho ngheo nan nhu vay c6 thé 1a do su khai thic
cd khong hop 13 1am tdn hai dén s6 luong chia cd va t6n hai dén ran san ho nhu sir
dung thude né va cdc hod chét doc hai.

Vai trod sinh thai cita cd ran san ho rit da dang, bao gom:

+ Tham gia vao chu trinh vét chat v nang luong: cdc loai cd déu nim & cic khau
cudi cta chu trinh nay, sau chiing 1a d¢n giai doan phan huy cia vi khuudn va mat
mat nang lugng va vat chat ra ngoai he.

» Nhieu loai ca thugc ho cd budm (Chactodontidae), cd mé (Scarridae), cé bd
(Monocanthidac) deu an san ho, cho nén chiing ¢6 lién quan mat thiét véi ran. Do
co sur lien quan mat thiét véi ran san ho nén mat do, s6 lugng clia chiing duge coi
Ia chi thi cho hi¢n trang cila ran(Hourigan ct al. 1987, Whitc 1988).

2.4. CAC QUA IRINH SINITTHAT CHU YU TRONG HST RAN SAN HO CAT BA.

Cac qua trinh sinh thdi co ban trong mot hé sinh thdi bao gom:

. Chu trinh vat chat.
. Chu trinh nang luong.

Chu trinh vat chat ctta HST ran san ho qud phifc tap do sinh vat cia ran rat da

dang va phong phi. Ciic chudi thic an dan xen vao nhau thanh mot mang Iuéi. Vi vay
ma vi¢c di chuyén ciia vat chét trong HST ran san ho rt khé theo doi nén con ft drge
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nghi¢n cu. Do han ch¢ vé kha nang va ditu ki¢n, ching t6i cling khong nghién cdu
chu trinh vat chét trén ran san ho. Bude dau, ching 106i mdéi chi tién hanh nghién ciru
chu trinh nang luong.

Cting nhu chu trinh vat chat, chu trinh nang lugng cia HST ran san ho cfing rét
phiic tap. Tuy nhién, do sy da dang ve thi nh phan loai va nang sudt sinh hoc cao cua
he nén cac nha khoa hoc da ¢6 ging nghién cif, 1§ giai co ché hoat dong cia hé. Tuy
nhién, cdc nha khoa hoc mdi tap trung vao khau diu tién - nang sudt sinh hoc so cdp -
ctia HST ran san ho.

Cac nghién ciu vé nang sudt so cdp cha TVPD tir trrdc dén nay déu sir dung
phuong phéap binh den - tring hodc diing cdcbon phong xa c14. Sic sén xvdt ciia rong
bién bac cao va tdo cong sinh trong san ho con duge xdc dinh bang hiu tng 6 xy
trong h¢ thong dong chay khép kin(Sorokin 1990).Dac diém va cuimg do chuyén hod
dinh dutmg ciia cac hop phan sinh hoc (rén ran san ho néi chung da duogc nhitu tic
gid nhu Goreatr va cong su (1971), MoCloskey (1978), Sorokin (1979, 1991) thao luan
ky. O day chiing 16i chi néu 1én mot s& két qua nghién cifu vé niang sut sinh hoc so
¢ap ¢ viing bién dong nam Cit Ba trong cdc nam 1992 - 1993.

Trong viing bién dong nam Cat Ba, da ti¢n hanh 2 dot khao sat nang sudt sinh
hoc s c&p cia TVPD trén ran san hd. Cac thi ng'hiem"tﬁ;_r'c hi¢n theo phuong phap
hinh den - tring d3 cho thdy, nang sual sinh hoc so ¢y ‘cita TVPD dao dong trong
khoang 136 - 173 mgC/m3. ngay vdi tri s6 trung binh 1a 147 mgC/m3.ngay. So vdi
két qua nghién ciu & mitn nam Vit Nam (Sorokin 1997) ta thdy, gia tri nay tuong
d6i phit hgp. Néu tinh trung binh cho cot nude viing ran san ho Cat Ba (2 - 7 m), ning
sudt sinh hoc so cap dao dong trong khoang 294 - 1.029 mgC/m2. ngay.

Ngoai tdo phil du thi tao va cac vi khudn bam ddy ciing tham gia vao qud trinh
quang hgp. Theo Sorokin (7991), thi niang sust sinh hoc so cip ctia tao va vi khudn
day cao gap 20 1an nang sudt cia thyc vat phit du  trong cOt nude va dat khoéng 3 - 9
mgC/mz-ng:‘ly.

2.5. MO HINH CAUTRUC VA VAN BONG CUA 18,

bé xay dung mo hinh cau tric ciia HST ran san h'() 530 cho thé hién hét duge
sy phirc tap cha n6 va qua do thay duoc sy van dong ciia hé qua that rit khé khan.
Tor trude dén nay da cé nhitu mo hinh xay dung theo cac¢ bac dinh duimg trong heé.
Mot trong nhitng mo hinh nhy vay da duge Sorokin (1991) 1ap mot cich chi tiét cho
cdac HST cdc ran san ho mién nam Vi¢t Nam. Dya vao mo hinh cta Sorokin, chiing t6i
thir thiét 1ap mot mo hinh cdu triic theo cdc bac dinh dutng ciia HST ran san ho viing
bién Cat Ba (h. 14) bao gom céac hop phian chinh sau:
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e  Ngudn nang lugng bén ngoai: Nguon nay sé bao gom nang lugng mat troi, sinh
vat phit du ciia viing nude xung quanh ran, cac biogen hoa tan (bao gom tir dat lién va
tir bién vao).

) Nhom sinh vat tr dudng: 1rén cic ran san ho nhom nay gom co: thue vat phu
du, tdo day, rong hién va tao cong siah trong san ho, ching c¢6 kha nang sir dyng
nang lugng mat trisi téng hop nén cice chat hifu co cho cu thé, tao ra ning suét so cap
cho HST ran san ho.

. Nhom sinh di dutng:
* Bac [: san ho, dong vat phu du, sinh vat day an thyc vat, an loc,
cd an thue vat.
* Bac 2: dong vat diy an dong vat phit du, an cac loai béc 1, cd in san ho
hay cic loai cd an thue vat.
* Bac 3 tray Ien: chit yéu 1a cdce loai ca dit.

e  Nhom sinh vat phan huy: day 1 nhom cuéi cing cia cic chudi thire an, bao gom
cic lodi vi khudn, nam men, ndm hoai sinh. Chdng phan huy céac sinh vat chét va
min ba hitu co. Nhir ¢ chiing cac vat chat hitu co trés v trang thai vo co dé tham gia
vao mot chu trinh mdéi, con ming lrong thl da duge sir dung hét dén calo cudi cing
cho sinh vat phan huy.

Dua trén so do hinh 44 va nhitng phat hién ctia Sorokin, chiing toi thay ring:
ngudn nang luong hén ngoai vad cha yéu Ia ning lrgng mat troi va ngudn vat chat
hitu co tir lue dia. Trong khi nang Juemg mat trii cung cdp nang lugng cho TVPD, tao
day va tao cong sinh trong san ho dé téng hop cdc chét hitu co thi nguon vat chat hitu
cu tir lue dia cung ¢dp thing cho HST RSH. Khau ti€p theo chi yéu Ia rong bién va
tao cong sinh trong san ho, trong do tao cOng sinh cung cdp nang hogng cho san ho,
con rong tao cung ¢ip nang hrong cho dong vat ddy, ca an thire vat va vi sinh vat ddy,
Ngoai ra, TVPD ciing tham gia cung cap nang hrgng cho DVPD va dong vat diy cua
he. Bat dau tir khau nay 12 nhimg chudi dinh duomg dan xen vao nhau rat phic tap,
tham gia vaog mang ludi nay bao gom vi khudn phat du, BVPD, vi khudn song ddy,
san ho, dong vat diy va khau cudi cting Ia ci. Tat ca cic sinh vat chét di deéu duge cic
vi khuan trén ran phan huy, trd lai nguon vat chit cho HST ran san ho. Trong qué
trinh hoat dong. mot phian vat chat va nang lrong ciia hé da bi mat mdl ra ngoai thong
qua cdc sinh vat ra khoi he. Dy la mdt mo hinh van dong so hrge, cha yéu la dinh
tinh. Do han ché vé kha nang va phuomg ticn, ching toi chua thé xdc dinh dugc ve
mat dinh luomg.

Trong qua trinh van dong va phat trién qua cac giai doan: xudt hién, phat trién,
cuc thinh, tan lui va huy diét, HST ran san ho da dan dan tich lu§ mot luong 1on
carbonal canxi, cing vdi thoi gian chiing da lam thay dédi ca dia hinh ddy bién, nhu
trong Tung Hai Hen. ting Tai Kéo, Tang Ngon, Tung Van Ha...
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Nang luong va vat chat Sinh vat Sinh vat di dudng

Sinh vat di dudng Sinh vat
bén ngoai tr dudng bac I bac I1, I1L.... ~ phan huy
. Vat chat hilu co BPong vat pho |__
ar ditlien |\ / du
\\\ Thuc vét phii l N
@ \ N
Ning lrong mat | N Sinh vat diy Sinh var ddy
woi A\ - an thuc var an thit, DVFD
\ Rong bién \
Sinh vt phiy du tir : \ Vi khuan
bén ngoai y , /
(\ ,| Tiodiy | NGt an thure vt ——fj—s| Cd an thil |
Min ba hitu co va 7/
cdc chit vo co hoa %
tan trong nudc \ T4o cong sinh San ho. hai
bién quy

Hinh 14. So @6 cdu tnic va van dong ctia HST Ran san ho.



Mbi mot ran san ho khi da dat dén cuc thinh thudng ton tai rat lau. Ching chi
bi 1an lui va huy di¢t khi gap cdc tai bién gay ra bién déi moi truomg lam cho chiing
khong con kha nang phuc hoi.

3. CACYEU TO DE DOA TOI HE SINH THAI RAN SAN HO.

HST RSH 13 mot HST bién nhiét doi dac trung. Mac da quin x3a sinh vat RSH
nhay cam véi sir bién ddi cha cdc yéu 16 moi truomg, nhumg cling ¢6 kha nang chong
chiu trong mot khoang bién ddi nhal dinh. Tal cé nhimg bién ddi (khong gian va thoi
gian) cha cic y&u 16 moi trudng con duy tri duge sy song cla quin xa RSH thi di lén
ciing khong coi la de doa. Dieu do c¢6 nghia 1a nhitg de doa dé cap dudi day c6 thé
viot qua kha nang chong chiu clia quan sinh vat RSH, da timg hoac ¢6 nguy co xdy
ra tai khu vue ¢6 RSH, cu thé & viing bién dong nam Cat Ba.

3.1. Céc yéu 16 tr nhien.
«  Bjo.

Gi6 1a yéu 16 dong luc 1ao ra song va dong chdy, duy iri hoan luu qua RSH rét
16t trong mdt trimg muc nhit dinh, quyét dinh su phan bo cic RSH trong khu vuc.
Nhung trong con bio, siic g2i6 manh, dat 16c do 30 - 50 m/s, ¢6 thé gay tac dong day
16i d0 sau 5 - 6 m lam bién dang va pha huy sutm bo ngam, 10¢ do sau trén 10 m lam
khudy duc ddy. Trong diéu kién d6, san ho chél vi nang lugng séng dap vo, chél vi
duc néu ving nude bi duc trong thoi gian db dai, chél vi boi lang, va ¢6 thé chét do
nudce bi giam do man dot ngot vi bao nhiét ddi thuong kem thco mua 1dn va dai ngay.
Bio 1a yé&u 16 wr nhién dc doa nhiéu mat va nang né nhat 16i RSH. Sau mol con béo
phd huy, ¢6 thé Jam thay ddi co ban cau tric ran.

Hang nam, khu vuc Cat Ba (Hai Phong, Quang Ninh) chiu anh huéng truc tiép
cla 1 - 2 con bdo, va gidn li€p coa 3 - 4 con bao, thudmg (ap lrung vao cdc thiang 7,8
va 9 (cdc thang déu chiém tin xual bdo wrén 20%). Nhimg con bio di chuyén ve
huong TB gay anh huong manh nhél. Ranh giGi dudi cdc RSH Cat Ba cho (6i nay
moi xac dinh do sau 16n nhat & Cat Dida (7 m) va Hon May (6,2 m). Nhu vay, cdc ran
san ho Cit Ba déu nam trong ddi tic dong manh cda bdo nhu da phan tich. Nhiéu
RSH & Cit Ba bi chét hoac ¢6 nhiéu san ho chél nhu & Van Boi, Van Ha, nam Dau
Bé... C6 thé chi yéu do bdao. Nhimng manh vun san ho, cat, gravels phi len be mat
cdc RSH chét khong thé do dong triéu dua i ma do song trong con bdo vun Ién.

Bao vao khu vuc Hai Phong néi chung thudng tring vao ky nude kém - gay
anh hudmg pham vi rong Idn nhung tac dung 1an phd do dap v ¢6 han che.

o Mua + triéu nit manh.
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Nude mua pha lodng nude bién ven b va dao cit dudi hai hinh thic - 1: mua
1di truc 1i€p; 2: nude ngdm karst va nude do man thap tir cdc ving cira song Bach
Ping va Cira [uc dura ra.

(3 ving bién Cat Ba, lugng nude (Q) pha lodng nude bién ¢ lign quan dén
Iwgng roi true tiép trén bién (R ) fuong roi tren déo (R3), lugng ven bo hap thu clia
céc co thé song trén dao (Cy), lugng bice hoi (E) va lugng thdm th4u cha cdc vat thé
vo sinh (Ca theo cong thifc sau:

Q=R +(Ry -C1- C2-E)

Trong dé lugng Ry chi gy tac dong tic thi nhung phan con lai gay anh huong thudmg
xuyén thong qua he thong dong chéy karst ngdm. Tuy vay that kho dédnh gid kha nang
pha lodng nurdc bién C4t Ba va c6 thé kha nang ndy khong 1ém néu dua vao s6 ligu
khao sat dudi day.

» Dot khao sdt thing 9/1994 ding vao miia mua va m0t Ky mua, nudc ngot
tAp trung vao Ang Vem, roi lien e dé ra vung Beo trong vai ngay. Két qua do do
mudi & vung Beo van dat 22,53 %o & tang mat va 27,5%o0 & ting ddy. Két qua khio
sdt nhicu nam cho thdy d mudi nude blén Cét Ba van dat trung binh 25 - 30 %o mua
mua va 30 - 32 % ¢ vao mia kho.

«  Tai nhitng diém wong dai kin nhu Tung Gid, Tang Hai Hen khong thdy
san ho chét nhu cdc vung khdc.

bi¢u do cho thiy nude mura Cit Ba (vao cdc thang 5 t6i thang 10) chua phai 1a
mdi de doa nghiém trong dii ring c¢6 dnh hudng téi sy phdat ién cia RSH. Mira
thuomg gén lien vdi cac nhidu dong thoi tidt trén hién (giong, ap thap nhiét dGi va
biio) va thuong tring vao cdc ky nude kém nén han ché rat nhiu tac hai téi RSH.

e Nudc duc va boi Jing.

b0 duc nude bién hién tai khong vuot qua 40 mg/l va trung binh 29 mg/l (két
qua thing 9/1994) va 16c dg boi ling do bang dung cu tam thoi cfing cho thay khong
cao (14 - 21 mg/ecm?2» Miii Bo). theo Lane (1991), thi toc do boi ling vugt qua 20 va
tham chi 30 mg/m2.ngay khong can trd tdi str phit trién coa san ho. Trong ditu kién
binh thuimg, cdc yé&u t6 nay khong thé coi 13 mai de doa dii c6 dnh hudng va chinh
yéu t¢ moi twomg hién tai dd quyét dinh sy c6 mat, phan b6 va cfu tric ran. Vi vay
chi trong ditu kién khdc nghiét ¢6 sy gia tang dot bién ve do duc va boi lang, thi mai
coi do duc va boi lang 1a moi de doa (i RSH, va thuong trimg véo ky ¢6 bao nhu di
phéan tich & trén.

3.2. Tdc dong cha con ngudi.
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e DPdnh bat thuy san.

O ving bién Cat Ba d3 timg khai thdc thuy san ding min, dién, ludi cao, lan va
dao bai. Day la nhilng moi de doa nghiém trong téi sy ton vong ciia cdc RSH. Nhimg
de doa nay bit nguon tir cdc hoat dong kinh t¢ - xd hoi s0i dong va ngay cang gia
tang, gy nén siic ép toan dién (Gi moi truong va tai nguyen khu vuc Cat Ba. Khong
thé tranh khoi nhimg mdi de doa nay v’ Cit Ba ndm & clra ngd vao thanh pho Ha
Long, va khai thac thuy san ngay cang gia tang. Chi tinh ricng & khu vuc Cit Ba cing
thay:

+ S0 lao dong thuy san nam 1994 tang 30,87% so vdi nam 1991 trong khi
dan soO tang 4,64%

« TAng cong xudt khai thdc nam 1994 tang 182% so vdi nam 1991 trong khi
sO phuong tién ting 2,8%.

« San luvyng khai thac nam 1993 tang 43,1% so v&i ndm 1989,

« Xuat hi¢n cdac phuong thitc ddnh bit mdi mang tinh huy diét.

o Cdc hoat dong giao thong - cang.

Ngoai viéc gay duc viing nude khi nao vét, ciac hoat dong giao thong - cang
con gay ra nhidm ban dauw. Két qua phan tich ham Jugng dau trong nude & vung Beo,
Cat Co, Cira Van va Dau Be (1994) déu thdy cao hon vai Ian t6i chuc Iin so vdi tieu
chudn qudc gia tam thoi qui dinh cho viing nudc (dm va ving nude nuoi trong thuy
san. Ham hrong niy méi dimg & miic hién tai cé khoang 2.000 tiu thuyén Ién nhd
qua lai va hoat dong trén viing bién Cit Ba. Trong twomg lai khi cum cang Quéng
Ninh, Cit Ba, Tra Ban dugc nang cdp cing vdi viéc phat trién du lich Cit Ba - Ha
Long, thi lugng diau thai va cdc chat thai sinh hoat that sy trd thanh mdéi de doa nguy
hiém tdi cac RSH Céit Ba

o Cic hoar dong ven bo

Cidc hoat dong ven b nhu xay dumg, do thi hod, nao vét luong lach, khai thic
than, ..:cling gép phan gia tang dd duc ving nude ven bo, tan pha ciac ran san ho.
Trong tuong lai khi tic dOng nay gia tang, chiing tr thanh mdi de doa nghiém trong
101 cac RSH thong qua gay duc vang nudc va boi ling.

«  Hoar dong duv lich. .

Du lich dang va s& 1a mOt nganh kinh &€ miii nhon cita cdc tinh ven bién, dic
bi¢t 1a vang Hai Phong - Quang Ninh, nhat Ia sau khi viing vinh Ha Long (k& ca mot
phan phia dong Cat Ba va phia tdy Bai Tir Long) duge cong nhan 1a mot Ky quan
Thién nhién The gigi. Du khach dén Hon Gati, Cat Ba thuong thué tau di tham guan
cdc hang dong. tim bién trong viing vinh Ha Long - Bdi Tir Long - Cat Ba. Mdi khi
tau dimg cho khich 1¢n bir hode tdm bién, (au lai bo neo trén cdc RSH, 1am gy céc
lodi san ho canh, san ho phién, gdy xay st cho cdc loai san ho tang, khi hrong tau
nhiéu va dau 1ap trung s& tan pha ran san ho tai noi dau. Ngoai ra, lugng khich du
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o Brinh bt thuy sin.

O vimg bién Cat Ba da timg khai thic thuy san diing min, dién, ludi cdo, 13n va
dao bai. Day 1a nhilng mai de doa nghicm trong t6i sur ton vong cia céc RSH. Nhimg
de doa nay bt nguon tir cac hoat dong kinh (€ - xa hoi  soi dong va ngay cang gia
tang, gdy nén sifc ¢p toan dién 15 moi truimg va tai nguyén khu vue Cit Ba. Khong
thé tranh khoi nhimg moi de doa nay vi Cit Ba ndm & ctra ng® vao thanh phé Ha
Long, va khai thic thuy san ngay cang gia tang. Chi tinh riéng & khu vue Cit Ba ciing
thay:

« S6 lao dong thuy san nam 1994 tang 30,87% so voi nam 1991 trong khi
dan 50 tang 4,64%

« Tong cong xuat khai thic nam 1994 tang  182% so vai nam 1991 trong khi
s0 phuong 1i¢n tang 2,8%.

« San hrong khai thac nam 1993 tang 43,1% so vdi nam 1989.

« Xuat hicn cic phuong thie dinh bdt mdéi mang tinh huy dict.

o Ciic hoat dong giqo thong - cing.

Ngoai vice gay duc viing nude khi nao vét, cdc hoat dong giao thong - cing
con gay ra nhiém bin dau. Két qua phan tich ham lugng ddu trong nudce & vung Beo,
Cat Co, Cira Van va Do Be (1994) déu thay cao hom vai [an tdi chuc 1an so vdi tiéu
chudn quéc gia tam thoi qui dinh cho vimg nudc tim va viing nude nuoi trong thuy
san. Ham luomg nay mdai dimg o mire hién tai ¢é khoang 2.000 tau thuyén Ién nho
qua lai va hoat dong trén ving bién Cat Ba. Trong tuong lai khi cum cang Quang
Ninh, Cdt Ba, Tra Biu duge nang cdp cling vdi viée phdt trién  du tich Cat Ba - Ha
Long. thi luong diu thai va cic chat thai sinh hoat that su tr¢r thanh moi de doa nguy
hiém 16i cac RSH Cit Ba

o Cic fhoat dong ven box

Ciic hoat dong ven b nher xay dung, do thi hod, nao vét luong lach, khai thac
than, ... cling gop phan gia ting dd duc vimg nude ven bo, 1an phd cic ran san ho.
Trong tuong Iai khi tic dong nay gia ting, chiing tr thanh mdi de doa nghiém trong
tGi cac RSH thong qua gay duc viing nudc va hoi ldng.

o Hoar dong du lich.

Du tich dang va s€ la mot nganh kinh t€ miii nhon cua cdc tinh ven bién, dic
biét 1a ving Hai Phimg - Quang Ninh. nhat §a sau khi viing vinh Ha Long (k€ ca mot
phin phia dong Cat Ba va phia tay Bii TUr Long) duge cong nhan 1a mot Ky quan
Thién nhi¢n The giot. Du khdch dén Hon Gai, Ciat Ba thuimg thue tau di tham quan
cdc hang dong, tim bién trong vimg vinh Ha Long - Bai Tir Long - Cédt Ba. Mdi khi
tau dimg cho khich len bir hoge tim bién, tau lai bd neo ten cic RSH, lam gly céc
loai san ho canh, san ho phicn, gay xdy sdt cho cdc loai san ho tang, khi Tugng tau
nhicu va dau 13p trung s tan phd ran san ho tai noi dau. Ngoai ra, lugng khach du
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lich tang cling gay o nhiém trén ran san ho boi céc chét thai cong nghiép nhu tii, chai
nilon, chai thuy tinh, kim loai...

Luong khich du lich tang da ndy sinh thém mot ngh® khai thdc san ho lam do
m§y nghe ban cho khach du lich, hoat dong nay rat phd bién & Cit Ba, Ha Long. Ngoai
cic quiy bian do my nghé trén by con cdé thém céic thuy@n chd san ho ban rong trén
bién tai nhitng noi tau hay do. Hoat dong nay gay tdc hai nghiém trong cho cic ran
san ho, 1am matl su da dang ve lodi do chi khai thic mét s6 loai c6 hinh dep nhu
Acropora, Poctinia...

4. bE XUAT CAC PHUONG PHAP SU' DUNG HOP Li HST RSH.

4.1. bt xudt cic phuong dn sir dung va bi¢n phap quan li.
Tir trude dén nay viéc sir dung cdc ran san hé mang tinh tr phat, chi y€u phuc
vl cac muc dich sau:

* Khai thidc cdc sinh vat trén ran lam thuc phdm.
* Khai thdc san ho va cdc sinh vat khic 1am do m§ nghe.
* Khai thac san ho (song va chét) dé 1am vat liéu xay dung.

Do khong duoe quan 1y nén viée sir dung dd gay ra nhitu tic hai cho ran san
ho. Ciing vdi su tang dan s6, dac bict & ving ven bién, va su phét trién cha cong
nghiép, du lich, chat phd nimg dau nguon.... di tao ra nhimg de doa truc ti€p va gidn
tiép, 1am cho ran san ho bi thai hoa va dan din mét di. Vi vy van de nghién ciiu va
str dung hop 1y HST ran san ho da trir nén cdp thiét ddi vdi Viét Nam. C6 con ran thi
mdi c6 ran dé sir dung. Theo chiing toi van dé dau tién cin thuc hién trong giai doan
hién nay la:

* c@m khati thdc san ho - sinh vat tao ra ran va hé sinh thdi ran - dudi bat ky
hinh thirc nao va muc dich gi, trir muc dich khoa hoc.

* Cam ddnh, cai-_lﬁllg min, thugc doc, thuée me.
e bR
*  Cam char LEl'y,1am nuwomg rdy, bon phan hoa hoc, phun thudc trir sau

trén cdc dao va dét lign sit vai vimg cd ran san ho phan bo.

Vice str dung HST ran san ho cin c6 sy mém déo va nhay bén cho méi ran cu
thé. Bai vi mdi ving, mdi ran dtu ¢6 nhimg dic tnimg riéng cin dugc quan tam dén
khi sir dyng. Co thé phan cap sir dung cdc HST ran san ho theo cic cép sau:

¥ Cam khai thac tuyét doi moi ngudn tai nguyén. Coi dé nhur mot kho dur

trit nguon gen cho toan viing bién. Trudmg hop nay dp dung cho cic ran san
hd ¢o gui mo nho, nhumg coé ¥ nghia lom cho thuy vue xung gquanh.
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*  Khai thdc c6 han dinh: cAm khai thic san ho, nhimg duoc khai thdc mot s6
sinh vat, vat liéu xay dung, du lich.

*  Quan 1y 1dng hop (khai thac 16ng hgp). DGi v6i cédc ran san ho ¢6 ¥

nghia ve nhigu mat: Kinh 1&, khoa hyc,....mat khic, d6i vdi cac ran san ho ¢
di¢n tich rong, ta c6 thé phan chia.ching thanh cdc viing vdi muc dich va qui
mod st dung khdc nhau.

4.2. be xudt cac diém thanh 1ap khu bio tOn.

bé c6 thé quan 1y cé hitu qua viée sir dung tigm nang nguon lgi cha HST
RSH, thi viec thi¢t 1ap mot he thong cac khu bao 1on bién & cac mitc do khédc nhau la
mot vice lam cdp (higt trong giai doan hién nay. Day la bi¢n phdp c6 hiéu qua ma cdc
nude ¢ RSH dang dp dung rong rdi nhu Indonesia di thiét 1ap 23 khu (Sockarno
1994), Malaysia - 36 khu (Ridzwan 1994), Singapore - 4 khu (Chou et al. 1994) Thai
lan - 13 Khu(Sizdiara & Yeemin, 1994)...

Cho dén nay, irén c¢ s& ban Jo phan bo ctia san ho & viing bién ven b mién
bic Viet Nam, dii lua chon va diéu tra mot so diém sau: Cat Ba - Ha Long - Bai Ti
Long, Co To, Bach Long Vi, Hon Mé, Hon Nom, Con Co, Bai Chu6i va thu thap thém
maot s licu v¢ ran san ho & Ba Min - Sau Nam, Ngoc Vimg. Cic ndi dung khao sat
chit yéu la vé san ho va cdc ran san ho (thanh phian lodi, cduo tric ran...). Cac nhom
sinh vat khac con it duge nghién ciu, (bangl2 )

Bdng 2. Pa dang sinh hoc cta cac vang ran nghién ciu.

Dia San | Giun } Than | Giap | Da Ci | DVPD | TVPD | Rong
diém ho meém | xdc | gai

Cat Ba 207 | 110 | 196 | 103 13 33 88 218 94
Co To 105 191 16 8 45 59 127 84
BachLongVi | 8] 62 7 8 >60 87 130 35
Hon Mé 36 12

Hon Nom 35 52

ConCo 2{ 74 38 -2

Bai Chugi | 60 39

Ba Miin 61 24

Ngoc Vimg 54 17

Dva trén ciac két qua khao sat vé da dang sinh hoc clia san ho ching toi d2
xuft mot s¢ khu vie sau c6 thé xay dung cac khu bao t6n thién nhién bién Ia:
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1. Cit Ba - Ha Long - Bai Tir Long( h. 15).
2. Co Toth. 16).

3. Bach Long Vith. 17).

4. Hon Me¢(h. 18).

S. Hom La - Hon Nont(h. 19).

6. Con Coth. 20) .

Trong cic diém duge d¢ xuat trén, didm Cat Ba - Ha Long - Bdi T Long, Co
To va Bach Long Vi duge khio sdt k§ hon ¢d (xem bang 12) va d3 c6 co so d& xudt
(ki¢n nghi) xay dimg khu bao on bién vdi muc dich la quan If tdng hop (Multiple
management) ¢6 s tham gia cta nhigu nganh khdc nhau, nhiéu khu vuc chic nang
khdc nhau nhu: khu cam nghiem ngat, khu dém, khu khai thic (ca, gidgp xdc, than
mém...du lich). '

Tuy nhicn. dé ¢o duoe diy dit co si khoa hoe dé quyét dinh cdc diém d6 la
khu bao on thi ¢in co nhimg dico tra k§ hon vé meoi mat: sinh hoc, sinh théi hoc,
dieu ki¢n tr nhicén, moi truimg, kinh (¢, xi hoi..... :
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phylum COUELTNVERATA

Class ANTHOZ.OA

Order  SCLERACTINIA

[Fam. Thamnasteridae
Psanunocora contigua (Esper)
P onierstraszi V. d. Horst
P superficialis Gar,
P digitatalidw. & 11
P Profundacella Gar,

F'am. Astrococnidac
Stylococenicla guentheri B, - Smith

Fam. Pocilloporidace
Pociflopora damicomis (1)
% verrocosa (L. et Sol.)
. evdouxi Ldw. ct H.
Stylophora pistifatia Lsper
Madracis kirbyi V. & D.

I‘am. Acroporidae
Montipor:a monasteriata (or.)
M. turtlensis Veron et Pichon
M. tberculosa(l am.)
M. trgescens Ber.
M. spongodes Ber.
M. undata Ber.
M. danac ldw. et 1.
M. verrncosa(1.am.)
M. floweri Wells
M. toveolata (Dana)
M. peltitormis Ber
M. venosa (Bhr.)
M. calictilata (Dana)
M. digitara (1ana)

+

+ + + +

+

y++ +

+ + + +

-+

+ + o+ o+ +

+ + + +




| 213 6 |7 10
M. hispida(1)ana) +
M. npodosa (Dana) +
M. griscaler,
M. informis Ber. + +
M. aequitubcerculosa Ber. + +
Anacropora torbesi Ridley + | +
Acropora palifera (1.am.) + |+
A brucggmanni (Brook) +
A humilis (Dana) + | + + |+ +
A monticulosa Brug.
A gemmifera (Brook) + + |+ +
A samoaensis (Brook) + + +
A digitilera (Dana) + +
A hushvensis Ve & P +
A glauca (Brook) + | + + | + +
A robosta (Dana) + + +
A nobilis (Dana) + | + + | + +
A grandis (Brook) +
A formaosa(Dana) + | + + +
A acaminata (Verrill) + +
A palmerac Wells +
A valenciennesi (Fdw. & 1) + +
A microphthalma (Verrill) + +
A awustera (Danq) + + +
A aspera (Danay + +
A pulchra (Brook) + [ + + | + +
A millepora (Lhr) + + +
A tenurs (Dana) +
A sefago (Studer) + +
A yongei Veron & Pichon + +
A cytherea (1ana) + | + + | + +
A hyacimthus (ana) + [+ + | + +
A cerealfs (Dana) +
A valida(Dana) +
A futtkeni Cros. +
A divaricata (Dana) + +
A loripes (Brook) +
A Horda (Dana) +
A sarmentosa (Brook) + +
A myriophihalma {(1.am.) + +
A

ocellata Ber,
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Fam. Poritidac
Porites solida (Forskal) +! + 1+ |+ |+ ]+ + +
P lobara ana + i+ |+ | +]+]+]+ +
P murrayensis Vau, +
I’ austialicnsis Vaughan + + | + + | + +
P futea Bdw. & 1. + 1 + + |+ |+ ]+ +
P stephensons Cros., + 1+ | + + +
P mayeri Vaughan +
P densa Vaughan + +
P sp +
P> nigrescens Dana + +
P lichen Dana + | +
P vaughani Cros. + +
P rus(lior) ' + | +
Gomaopora djihoutiensis  Vau. + +
¢\ stokesi Edw. et 1L + |+ )+ |+ + |+ +
G fobata Vidw, & H. + + |+ |+ |+ +
;. colemna Dana + + + | + ] + +
;. stuchburyi Welis + + | +
O, duofasciaia Thiel +
Alveopora allingr Uotf., + +
IFam. Siderastreidac
Pscudosiderasirea tavamar Y, & 8. +
Coscinares exesa lDana + +j o+ + | +
C. columna (Dana) + + +
I‘'am. Agariciidac
Favona cactus (L'or) + +
P decussata (1)ana) + + 1+ |+ + ]+ ]|+ +
I explapulara (lam,) + + +
I clavas (Pana) + +
P minuii Wells + +
. radians Verrill +
L. mycetoceroides Wells +
achvseris rugosa(lam.) + +
Pachvseris speciosa (Dana) + |+ | +1+ +
FFam. l-ungiidac
Fungia tungites (1..) + +
I'Z corona doderlein +
I danailidw. & 1. +
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17 repandaana

I granulosa Klunz.

I klunzingeri Dana
Polyphytiia talpina (Lam.)
Halomitra pileus (1. am.)
Sandalolitha robusta (Quelch)
Lithophyllon cdwardsi R.

l. levistciNemenzo
Podobaces crustacea (1'allas)

Fam. Oculinidac
Cralaxea astreata (Lam.)

(. fascrcularis (1)

FFam. Pectinidae

Lehynophyllia aspera (Edw., & .

I<. orpheensis Veron & Pichon
1s cchinata (Savile-Kent)
Oxypora facera Verrill
Myveedium elephantotus (Pallas)
Pectinia Iactuca (Pallas)

I paconia (Dana)

Fam. Mussidac
Cynarina Jacrymalis (FEdw. & 11.)
Lobophyltlia hemprichi (13hr.)
L. corymbosa (1'orscal)
L. hattac Y. S. & 1.
Symphyllia radians Edw, & H.
S recta(Dana)
S agaricialidw. & H.
S valenciennesi Vdw, & 11,

F'am. [aviidae
Camlastres tinnida Mathat
{avia stelligera (1Xana)

I JaxaKlunz.

17 favas (lors.)

I pallida (Dana)

I, rotumana (Gar.)

I speciosa (1ana)

s

+ + + + + o+ o+

+

+ + 4+ + + + +

+ + + + + + + +

+

+ 4+ + + +
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12 maithai Vau ghan + | + + + +
17 maxima Veron & Pichon + +l+ |+ 4+
I lizanlensis V. & 1. + +
I maritina Nemenzo +| + + |+ )+ | +
Barabatorr amicorum V. & tL + +
Faviles chinensis (Verrilh) + | + +
I~ abdita(Iillis & Solander) + | + + + |+ + ]+
. halicora (Ehr) +
I flexuesa(Dana) + + + | + +
F. rotwndata Veron & Pichon
I+ complanata (Yhr.) + + ]+
I pentiagona (Esper) + | + + +
Cloniastrea refiformis (Lam.) + | + + 1+ +
G, aspera Vernll + | + + +]+ |+ +
G, pectinata (1:hr) + |+ | +
(. favelus (Dana) + +
(. palmensis (Y., 8. & 1) + +
Plattygyvra dacdalea (Edw, & 110) + + + |+ + | +
P famcllina (Bhr) + | + + |+
P pini Ch + + | +
P sincnsis (Lidw, and 1) + | + +
Australogvra zelli V. P. & B. - !
Leptoria phrygia (Bl et Sol) +
Oulophviia crispa (Lam,) + +
Hydnophora microconos (1.am.) + +
I exesa(Pallas) + + |+ 1 +
H.  pilosa Veron
Montastrea curta (1)ana) + +
M. valenciennesi (E. & L) + +
Plestastrea versipora (Fam.) + + |+ | +
Leptastrea tranversa Klunzinger + | + + |+ | +1 +
L. hotrae Bdw. et 11, +
L. purpurea (1)ana) + | + + + | + +
L. pruinosa Cros, +
L. bewickensis (V. 1. & B.) +
Cyphastrea scrailia (Forscal) + | + + + |+ + 1 +
C. chancidicum (Fors.) + | + +
Co microphthalma(1.am.) + +
Lchinopora lamellosa (Lsper) + | + + + | +1 + | +
L. gemmacea(lam.) +| +
I hirsutissimalidw, & H.
Ouwlastrea alta Nem, + + +
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(). crispata(l am.) +

Fam. Mcrulinidae
Merulina ampliata (Ll et Sol.) + 1+ + + 1 +] +

Fam. Dendrophyltidae

Turbinaria frondens (1)ana) + + + + ]+
7.  pecltata (Dana) + | + + |+ +1+ )+ +] +
T.  patula(1ana)

T.  mcsenterina (Lam.) + + ]+ ]+

T renitorms Ber. + + 1+ ] +

T, stellulata () .am.) + +
T diversa Nemenzo +

T.  bifgons Brug. + +

7. raficalis Bernard +
I)vmﬁ?fphyllin gracilisVidw. & 1. +

D). sphacrica Nemenzo + + | +

D). horsti Gar. & Vaughan + + | +

D arbuscula V. d. Horst +

1. faboreli Zibrouwius & Waugh +

. comigeralam. +

D). acwleata sp. nov. (Latypov) +
Balanophyllia gemmilera Klunz.

B stimpsoni Verrill +

B comingibdw. & 11 + ] +
Tubastrea aurca (Quoy & Gaimard.) +

1. diaphanta (Dana) +

7. micranthus (Ihr.) +

T ecoccinea(lirh) + + | +
Culisia steflaig (Dana) +

Class HYDROZ.OA

Order MILLEPORINA
Fam. Milleporidae
Millepora platyphyllia Hemp. et Ehr. + | +

Ghi chu: C. B. - Cat Ba; LLV. - Hai Van; C.C. - Con Co; H.N. - Hon Nom, H. M. - Hon Mg,
C.T.- C6 To; N. V. - Ngoc Vimg; B.M. - Ba Min; Blvi - Bach Long Vi
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STT Taxon VBB Cat Ba

() (2) 3) “

Phylum COELENTERATA
Class ANTHOZOA
Subclass OCTOCORALLIA
Order STOLONIITRA
FFam.: Clavulariidae
1. C tavularia coronata Borch, + +

Order TELESTACEA
I<am.: Telestidae
2. Telesto arboreaW. el St. + +

Order ALCYONACEA
Fam.: Alcyonidae
( ladiella conifera (T. - [).)

Sinularia dura (Pratt)
L ¥ 24

Do AW

+ + + +
+ + + +

Sarcophyton sp.

Fam.: Nidaliidae
Siphonogorgia densa Chalmera +
8. 8. gracilis (Harrison) +

™~

Order GORGONACEA
Fam.: Anthothelidae
9. Solenocavion jedanesis Nutt, +

Fam.: Melithaeidae
10. Melithaca ochracea + +

il Mopsclla aurantia (Esper) +
i2 Acabaria sp. +
Fam.: Plexauridac
13 | Fuplexaura pendula Kuk. + +
14 I dhupidalis Studer +
15 I recta + +
16 Echinogorgia rigida +
17 | I flora Nutt. +
18 I flexilis Ths. et Stim. + +
19 Meneila praclonga (Riedley) + +
20) M. feaii +
21 Menella sp. +
22 Psammogorgia nodosa + +
23 Heterogorgia ramosa +
24 Fchinomuricea pulchra + +
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25 I coccinea +

26 Astrogorgia sinensis Verrill +

27 Periscelles foliata +
IFam.: Pramuriceidae

28 Anthomuricea sanguinea Nutt. +

29 | Hicksonclla princeps + +
Fam.: Subergorgiidae

30 Subergorgia suberosa (Pallas) + +
IFam.: Ellisellidae

3 Filisella anomala (Simp.) ' +

32 1L gracilis (W, et M) +

33 L. rubra(W. et §t.) +

34 I+ lacvis Verrill +

35 1ilisedla sp. +

36 Junceetla gemmacea (Val.) + +

37 1. squamata Toepl. +

38 J. tragilis Pallas + +

39 . juncea + +

40 1 lichtenfelders +

41 Verrucella umbaculum (E. et S.) + +

41 20
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STT Taxon CitBa | CoTo | BLVi
(1) 2) 3) (GI) &)
BACILLARIOPHYTA

1. | Melosira numuloides (Dillw.) Agardh +

2. M. sulcata (I:hr.) Cleve +

3. M. granulata var. valida Ralfs * +

4. | llyalodiscus stelliger Bailey +

5. | Cyclotelta striata (Kutz.) Grun, +

6. | C. comta(Fhr.) Kulz. +

7. 4 Coscinodiscus asteromphalus Ehr. + + +
8. | Cos. as. var. pulchra Grun +

9. | Cos. argus Ehr. +
10, | Cos. curvatulus Grun. +
11. | Cos. bipartitus Rattley +

12. | Cos. spinosus Chin.

13. | Cos. centralis Ehr. +

14. | Cos. gigas lihr. +

15. | Cos. gigas var. practexta (Janish) Hustedt + +

16. | Cos. jonesianus (Grev.) Ostt. + +

17. | Cos.  jongsianus var. commutata (Grun.) Hus. + +

18. | Cos. lincatus Ehr. +

19. ] Cos. " debilis Grev. +

20. | Cos. oculus-iridis Ehr. + + +
21. | Cos. wailesii Gran. & August. + +
22. | Cos. divisis Grunow. +

23. | Cos. radiatus Ehr, +

24, | Cos. rothii Grunow. +

25. | Cos. exentricus Ehr., +

20, | Cos. pseudofasciculatus Schmidl. + +
27. | Planktoniella sol (Wallich) Schutt+ +
28. | Hemidiscus hardmannianus (Grev.) Mann. + + +
29, jllem. cuneiformis Wallich +

30. [ Lauderia borealis Gran. + + +
31. | Actinoptychus trilingulatus Brightwell +

32. [ Schroederella delicatula (Per.) Pavill. + +
33. | Stephanopyxis palmeriana (Grev.) Grunow. +

34. | Steph. sp. +

35. | Dactyliosolen mediterraneus Peragallo + + +
36. | Dactyliosolen sp. + +
37. | Skeletonema costatum (Geov.) Cleve + +




) 2) (3) 4 &)
38. | Leptocylindrus danicus Cleve + + +
39. | Guinardia flaccida (Castracane) Peragallo + + +
40. | Bacteriastrum comosum Pavill. + + +
41. | Bacteriastrum c. var. hispida (Cas.) Ikari + + +
42. | B. hyalinum Lauder + + +
43. | B. h. var. prinseps (Cas.) lkari + + +
44, | B.  delicatulum Cleve + + +
45. | B. elongatum Cleve + + +
46. | B. mediterranaeus Pavill. +

47. | B. minus Karsten + +

48. | B. varians Lauder + + +
49. | Bacteriastrum sp.

50 | Rhizosolenia alata Brigh. + + +
51. | Rh. alata f. gracillima (Cleve) Grunow + + +
52. [ Rh.  alata f. gbnuina Gran. +

53. | Rh. alala f indica (PPcrag.) Ostf. +

54 [ Rh.  berponii Peragallo + + +
55 | Rh. acuminata (Perg.) Gran, + ’

56. | Rh. calcar-avis M. Schultze + + +
57. | Rh. castracanei Perg. +

58 {Rh. cochlea Brun. + + +
59. | Rh.  cylindrus Cleve +

o0. | Rh. delicatula Cleve + + +
61. | Rh. hchetata . hiemalis Gran. +

62. | Rh.  [llagillissima Bergon. + +

63 | Rh. hebetata f. semispina + +
64 | Rh.  hyalina Ostelf. + + +
65 | Rh. imbricata Brigh. + +

66 | Rh.  im. var. shrubsolei (Cleve) Schroder + +

67 | Rh.  sctigeras Brigh. + + +
68 | Rh. Sluller-l'ulﬁt‘t i’erg. + + +
69 | Rh.  styliformis Brigh. + +

70 | Rh. st var. longispina Husledt + +

71 | Rh. st var. latissima Brigh. + + +
72 I Rh.  robusta Norman + + +
73 I Rh.  sp. + +
74 | Chaetoceros rostratus [aonder + +

75 | Ch. lauderii Ralfs. + + +
76 | Ch.  brevis Schutt + + +
77 | Ch.  siamense Ostelf. + +

78 | Ch. aflinis Lauder C+ + +
79 { Ch. allinis var. willei ((Gran.) Hustedt + + +
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80 | Ch. affints var. circinalis Fustedt + +
&1 1 Ch. abnormis Pr-Lavr. + +

82 | Ch. crinitus Schutt + + +
83 | Ch. curvisetus Cleve + + +
84 | Ch. constrictus Gran + + +
85 | Ch. distans Cleve + + +
86 | Ch. diversus Cleve + + +
87 | Ch. filiferum Karsten + + +
88 | Ch. lacvis (Leud.) Fortmorel + + +
8¢ | Ch. lorenzianus Grunow + + +
90 | Ch. pelagicus Cleve + + +
91 | Ch. peruvianus Brigh. + + +
92 | Ch. per. 1. robusta (Cleve) Hust. + + +
93 | Ch. nipponica lkari +

94 1 Ch. convolutus Cast. +

95 { Ch. decipiens Cleve + + +
96 | Ch. denticulatus 1avder + + +
97 | Ch. dent. var. angusta Hustedt + + +
98 | Ch. coarctatus Lauder + + +
99 | Ch. atlanticus Cleve +

100y | Ch. al. var. skeleton (Schutt) Tuostedt +
101 [ Ch. cinctus Gran. +

102 1 Ch.  dydimus Ehr. + +
103 | Ch. dyd. var. protuberans (1.auder) Gr. & Yendo + +
104 [ Ch.  dyd. var. anglica (Gronow) Gran + +
105 | Ch. castracanei Karsten +

106 | Ch.  borcalis Bailey +

107 { Ch.  compressus Lauder + + +
108 | Ch.  paradoxus Cleve + + +
W 1 Ch.  subsccundus (Grunow) Gran + + +
110 | Ch.  densus Cleve + + +
1T [ Ch. radians Schutt +

112 1 Ch. dehilis Cleve +

113 | Ch.  weissflogii Schutt + +

114 | Ch. vanheurckit Gran. + + +
115 | Ch.  messanensis Casl. +

116 j Ch.  indicum Karsten + + +
117 | Ch.  pendulus Karsten S+ +
TR TCh pseudocurvisctus Mangin + + ¥
119 | Ch.  eibenii Grun, + +
1200 1 Ch,  laciniosus Schutt + +
121 | Ch. costatus Pacill +
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(D 2) (4) (3)
122 | Ch. compactus lkari + +
123 | Ch. tetratischon Cleve +
124 [ Ch. tortissimus Gran. +

125 [ Ch. (eres Cleve +
126 | Ch. sciracanthus Gran. +

127 [ Ch. sp + +

128 | Biddulphia mobiliensis Bailey +

129 | Bidd. pulchella Gray + +
130 | Bidd.  regia (Schlutze) Ostenfeld + + +
131 | Bidd. sinensis Greville T+ + +
132 | Bidd. heteroceros Grun. +
133 | Bidd.  dubia (Brigh.) Cieve +

134 | Bidd. sp. +

135 | Triceratium  [avus Ihr. +

136 | Tr.  favus . quadrata Grun. +

137 | Tr.  alternaus van Ileurck +

138 Ty, ariticum var. japonica Grunow +

139 1 Fr.  formosum Brightwell +

140 | Hemiaolus  hauckii Grun. + + +
141 | UHem. indicus Karsten +

142 | [lem.  membranaccus Cleve + + +
143 | Hem.  sinensis Greville + + +
144 | Ditylum sol Grunow + + +
145 | D, brightwellii (West.) Grunow +

146 | Bellerochea indica Karsten +

147 | I'ucampia zoodiacus Ehr, + +

148 [ Fuc. cornuta (Cleve) Grun, +
149 [ Climacodium biconcavum Cleve + + +
150 | CL frauenfeldii Grunow +

151 | Asterionclla notata Grun. + +
152 | A japenica Cleve +
153 | Climacosphera moniligera Grunow + +
154 3 Streptotheca  thamesis Schrub. + +

155 ] Synedra fulgens (Grev.) W. Smith + +
156 1 S, alfinis var, (asciculata Grun, * +

157 1S ulna I:hr, +
158 1S, pulchella Kutz. +

159 1 S, sp. +

160 | Thalassionema nitzschioides Grunow + + +
161 | Liomarpha abbreviala Agardh + +
162 | Thalasstothrix longissima Cleve & Grunow + +
163 | Th.  fraventeldii Grunow + + +
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164 | Cerataulina bergonii 'er. + +

165 | Cer. compacta Ost, + + +
166 | Striatella unipunctata (Lyng.) Agardh +

167 | Grammatophora angulosa +

168 | Gr. marina Kutzing + +
169 | Gr.  sp. +
170 | Rhambdonema  adriatiaticum Kutz. +

171 [ Rh.  mirificam W. Smith +

172 | Achnanthes longipes Agardh +

173 { A brevipes Agardh +
174 | Navicula cancellata Donkin +

175 } Nav.  lyra Ehr. +

176 | Nav. mcembranacea Cleve + + +
177 | Nav. maculosa Donkin * +

178 | Nav. sp. + +
179 | Diplonceis kumhus Ehr. + +

18 | D. '_"_}"t_.:l'ahr".(’n' Fhr. +

181 | 1. smithii (Breb.) Cleve +

182 | Gyrosigma sp. +
183 | .. spenceri (W. Quekett) Cleve +

184 l‘lcllir(?si.giha alline Grunow + +
185 | Pl fasciola Ehr. +
186 | Pl angulatum (Quek.) W. Smith +

187 { PE  eclongatum W. Smith +

188 | M. naviculaccum Breb. + + +
189 [ IPl. pelagicum Perag. +

190 | Pl. rectum Donkin + +

191 | PL. rigidum var. incurvata Brun. +

192 1P sp. + +
193 | Trachyncis aspera (Iihr.) Cleve + +

194 | Tropidoneis lepidoptera Cleve +

195 | Cocconeis scutellum Ehr. +

196 | Mastogloia minula Greville + +
197 | Amphiprora alata Kutzing + +

198 | Amphora hyalina Kutzing + +

199 | A lincata Greg. +

200 [ A sp. +
200 [ A ovalis Kulzing * +

202 | Nitzschia closterium (Ehr.) W. Smith + + +
203 { Nitz. pungens Grunow +

204 | Nitz.  longissima (Breb.) Ralf + +
205 | Nitz.  longissima var. reversa Grunow + + +
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206 | Nitz. paradoxa (Gmelin) Grunow + + +
207 Nil;,. lorenziana Grun, + +
208 | Nitz. sigma (Kutzing) W. Smith + +
209 | Nitz. sigma var. indica Karsten +

210 | Nitz. sigma var. intercedens Grun. + + +
211 | Nitz. closterium (Ehr.) W. Smith +

212 | Nitz.  ignorata Krastke * +

213 | Nitz. vermicularis (Kutz.) Grun, * +

214 | Nitz. seriata Cleve +
215 | Nitz. vitreca Norman * + +
216 | Nitz. pandoriformis Greg. +

217 | Nitz.  spl + + +
218 | Nitz. sp2 + +
219 | Surirella sp. +

220 | Campylodiscus ccheneis Ehr. +

221 [ Cam. omatus Girev. +

222 | Cam. bhiangulatus Grev, +

223 | Cam. undulatus Grev, +

224 1 Cam. sp. +

225 | Schroderebla delicatula (Per.) Pav. +

226 { Diatoma clongatum Agardh +

227 §{ Cymbella sp. * +

228 | Pinnularia splendida 1lust. * +

PYRROPIIYTA

229 | Ceratium breve (Ostell & Schmidt) Schroder +

230 [ C.  dellexum (Kof.) Jorgensen + + +
231 | C. furca lhr. + + +
232 1 C. fusus (Lhr.) Dujardin + +
233 | C. lusus var. scta Tschirn +

234 | C. bucceros (Zacch.) Schiller +

235 | C.  buccphallum Cleve +

236 | C. arictinum Cleve + +
237 1C. macroceros Cleve + + +
238 1. pulchellum Schroder +

239 | C. massilicnse (Gour.) Jorgensen +

240 | C. massilicnse f. armatum Jorgensen +

241 | C. ‘'molle Koloid +

242 1 C.  trichoceros (Bhr.) Kofoid +

243 | C.  karstenii Pavillard +

244 1 C. tripos (O, . Muller) Nitzsch +
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245 | C. tripos £ subsalsum Nitzsch +
246 | C. sp. + +
247 | Peridintum depressum Bailey +
248 | P. brochit Kof, +
249 | P, steinii Jorg. +
250 | P.  oceanicum var. oblongum Auriv, +
251 [P, pentagonum Gran +
232 1P sp. + + +
253 | Amphisolenia bidentata Schroder +
254 | Dinophysis homunculus  Stein
255 | Triposolenia bicornis Kof., + +
256 | Phyrophacus horologicum  Stein + +
257 | Ceratocorys horrida Gran. +
CYANOPHYTA
258 | Oscillatoria limosa Ag. * +
259 | Q. sp. * + + +
260 | Lyngbya sp. * +
CHIOROPENTA

261 | Pediastrum sp.  * +

Cong 217 127 130

* Loai nude ngol (theo Shirola A, 1966).

60




Phu luc 4.

DANIT MUC RONG BIEN TREN RAN SAN HO

67

STIT Taxon Catpa | Coto BLV
1) 2 3 0] 5
Nganh rong l.am CYANOPHYTA
Fam. QOscillatoriaceae
1 Lyngbya confervoides C. Ag. +
2 L. aestuarii (Mert.) Liebm. +
3 | Microcoleus chthonoplastes Thur. +
IFam. Mastigocladaceae
4 Brachytrichia bananii Born. & Viah. + +
5 Br. quoyi (C. Ag.) Bom. & Flah. +
Fam. Ulothricaceae
6 Ulothrix tlacea (Dillwyn) Thur. +
7 Monostroma oxyspenmum (Kuetz,) Doty +
Fam. Caulerpaceae
8 Caulerpa ashmeadii 1larv. +
9 (. taxitofia(Vahl) C. Ag. +
10 | €0 scalpeltitormis (R, Iir)) C. Ag. +
FFam. Dasycladaceae
11 Acctabulariy calyeulus 1amx., +
Nganh rong B RIHTODOPHYTA
Fam. Gelidiaceac
12 | Gelidium crinale (Tum) JTamx. +
13 | (. divaricatum Mart. +
14 | . pusitlum (Stackh.y 1e Jolis +
15 } ;. p.ovar. minusculum W. V. Bosse +
16 | G hetcroplates Boerg, +
17 { (i tense Okam., +
18 Ciefidiella acerosa (Forsk.) Feld. & 1. +
19 | . myrioclada eldm. +
20 | Preroctadia tenuis Okam, +
21 | P capillacea(Gmel) Bomn. & Thum.
Fam. Helminthocladiaceae
22V Dermonceme pufvinata (Grun,) Fan, +
I'am. Goniotrichaceae
23 | Asterocytis ornata (C. Ag.) Hamel, +
Fam. Bangiaceace
24 | Porphyra crispata Kjellm. +




&) ) 3) “) &)
Fam. Corallinaceac
25 | Corallina officinalis 1.. + +
26 | Jania capillacea arv, + +
27 | J. ungulata Daws. + +
28 | J. ung. I brevior Daws. +
29 | Ampliroa zonata Yendo +
30 | Lithophylum sp. +
31 | L. okamurai Foslic, +
32 | L. decipiens Foslie +
33 | Fam. Chactangiaceae
34 | Galaxaura lastigiata Decne + + +
35 | G glabliuscufa Kjclim. +
36 | i obtusata(Cl. & Sol} Lamx. +
37 | G. Actinotrichia tragilis (Fors.) Boerg. +
Fam. Grateloupiaceac
38 | Grateloupia dichotoma 1. Ag. +
39 | €. Hvida(Harv.) Yam. +
FFam. Bonnemaisoniaceae
40 | Asparagopsis taxitormis (Delite) Coll. & Harv., + +
IFam.CGiracilariaceae
41 Cracilaria asiativa Chang & Xia +
42 | Gr.  salicomia(C. Ag.) Daws. +
43 . crassa (Harv.) 1. Ag. +
44 | Gr.  hursa-pastoris (Gmelin) Silva +
45 Gr.  cacalia(l. Ag.) Daws. +
46 | Gr. blodgenii Harv, +
47 | Gr.  tenuistipriata 7heng & Xia +
48 | Ceratodyotyon spongiosum 7an. + +
49 | Gelidiopsis intricata (Ag.) Viskers +
50 | 6. varrabdis (Grev.) Schmitz +
51 (i gracilis (Kuetz.) Vicks +
Fam. Sphaerococcaceac
52 | Caulacanthus horridulus Mont, +
l'am. [lypneaceae
53 | Hypnca esperi BBory + + +
54 | 11 charoides 1. amx., + +
55 | /L nidulans Sctch. + +
56 | Il cervicorus 1. Ag. +
57 | I panosa ). Ag. +
S8 ) Fam. hyltophoraceae
59 | Gymnogongrus densus (Grev,) J. Ag. +
60 | (. pyemacus (Grev)) 1. Ag. + +
61 | Gigartma infermedia Sar. +
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62
63

65
66
67
68
69

70

71
72
73
74
75
76
71
78
79
80
81
82
83
83

84

85

86
R7
88
89
90
91
92
93

‘Famm. Rhodymeniaceae
Rhodymenia intricata(Okam.) Okam.
Rh. liniformis Okam.

Fam. Champiaceae
Champia parvaia(C. Ag.) Harv.

Fam. Ceramiaceae

Ceramium zacae S. & G.

C. mazatlanensc 1)aws.

C. maryac W. V. Bosse

Centroceras clavalatum (C. Ag.) Mont,
Spyridia tilamentosa (Wulf) Harv.

Fam. Deleseseriaceae
Acrosorium polyncurum Okam.

Fam. Rhodomelaceae

Polysiphonia subtifissima Mont.

P 1apinocarpa Sur.

Bryvocladia cervicornis Schmitz.
Bostrychia tenelfa (Vahl.)

THerposiphonia tenefla(Ag.) Amb.,
Loeveillea jungermannioides (Mart. & Her.) Harv.,
Acanthophora muscordes (1..) Bory

A spicifera (Vahl)) DBoerg.

Laurcncia microclada Kuetz.

L. parvipapillata Tseng

L. intermedia Yam.

1. obtusa {Huds,) Lamx.

Chondria crassicanlis Harv.
Prerosiphonia bipinnata (Post. & Rup.) ?

IFam. Wurdemaniaccae
Wurdemania miniata (Link & De.) Feld & Ham.

Ho Peyssonneliaceae
Peyssonnclia calcealleydr.

Nganh rong Nau PHAEOPHYTA

Fam. Ectocarpaceae
Fctocarpus siliculosus (Dillwyn) Lyngb,
I mdicus Sond

I'am. Scytosiphonaccae
Petalonia fascia (Mull) Kuetz.
Scytosiphon lomentaria (V.yngb.) 1. Ag.
Colpomenia sinuosa (Roth,) Derb. & Sol.
Hivdroclathrus clathratus (Bory) How,
Kosenvipgea itricata (). Ag.) Boerg.
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94
95

V6
97

98

99

100
101

102
103
104
105
106
107
108
109
110
111
112
113
114
115

16
117
118
119
120
121

122
123
124
125
126
127
128
129
130
131

132
133
134
135
136

FFam. Chnoosporaceae
Chnoospora implexa (Hering) C. Ag.
Ch. minima(Her.) Papent.

I‘am. Sphacelariaccae
Sphacelaria furcigera Kuetz.
S, variabilis Sauv.

Fam. Dictyotaceac

Lohophora variegata (1 amx.}

Diciyota lincaris (C. Ag.) Cirev.

D. patens ). Ag.

D). submaritima Tanaka & Phan

D). indica Sond.

D ciliata 1 Ag.

D. divaricata 1.amx.

D maxima Zan.

Dictyoptcris membranacea (Stackh) Batt.
D. sp.

Pachydictyon polycladum (Ruetz) Womers
Padina crassa Yam.

P australis Hauck.

P japonica Yam.

P tetrastromatica Hauck.

P arborescens Holmes

P gymnospora (Kuetz) Viskers
Chianidophora repens Okamura

Fam. Sargassacae
Sargassum herklotsii Setch.
cotoensis 1)ai
glaucescens ). Ag.
incanun Grun,
pinnatitidum Harv.
graminitolium (Tum.) J. Ag.
duplicatum ], Ag.
ihicifolium (Tur.) C. Ag.
vachellianun Grev.,
virgatiun (Merl.) C. Ag.
haeterocystim Mont,

S gracillimum Rbd.
paniculatum 3. Ag.

S, piluliterum C. Ag.
henslowianum 1. Ag.

S tenerrimum 1. Ag,
feldmanii Pham,
binderii Sond. & ). Ag.
mcclurei Seteh,
swartzii (Turn.) C. Ag.
siliquosum V. Ag.
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137
138

139
140
141
142
143
144

145
146
147
148
149
150
151
152
153

154
155
156
157

158
159
160
161
162
163

164

165

166

167

Turhinaria omata J. Ag.
T, gracitis Sonder Prox.

Nganh rong [.uc CHLOROPHYTA

Fam. Caulerpaceae

Caulerpa microphysa (W. V. Feldman)

C. peltataCTarn) 1. Ag.

C racemosa (Forskal) 1o Ag.

O taxilodia (Vahl) C. Ag.

C mexicana (Sond.) b As.

. seriulariordes £ breviges (J. Ag) Svede

Fam. Cladophoraceae
Chactomaorpha Iinam (Mull)) Kuetz.
Cladophora densa larv.

C1 fastigiata Harv.

1. lactevirens (Dillw.) Kuetz,
1. athida(luds,) Kuetz,

Ol fasticulaa (Mert.) Koetz.,
Rhizocloninmn kerneri Stoskm,
Rh. prande Beerp.

Rh.  kochianum Kuetz.

Fan. Codiaceuc

Codium arabicum Kuety

' duthicace Silva

(. repens (Croun) Viskeres

C. mammilosum var. minus  Schmidt

Fam. Ulvaceae

Lntcromaorpha stipitata var. catbaensis Dinh
I compressa(l.) Grev,

I prolifera (Mucll) ). Ag.

Ulva conglobata Kjell.

UL Jactuca 1.

UL fenestrata Vost. & Kupr.,

Fam. Siphonocladaceoe
Cladophoropsis membranacea (C. Ag.) Boer.

FFam. Valoniaceac
Valonia macrophysa Kuetz.

I'am. Anadyomedaceae
Microdvetyon migrescens (Yam,) Setch

Fam. Dacycladaceac
Neomeris annulata Diskie
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NNo Taxon Cat Ba| Co To BLvi
(1) (2) 3 ) 3)
Ostracoda
1 Conchocia imbricata (Brady) + +
2 | Pyrocypris acumilaris Muller + +
Cladocera
3 Peniilia schimarkeria Richard + + +
4 P, avirostris Dana +
5 { Evadne nordmani 1oven + + +
6 E. tergestina Claus +
Copepoda
7 | Neocalanus gracilis (13ana) + +
8 ) Canmthocalanus pauper (Giebrecht) + + +
9 Nannocalanus mino (Claus) + +
VO | Uhrddinndla verlgaris (Dana) + + +
H i erwing (1 ubbock) + +
12 | [fwcalanus subcrasns (Gierbreeht) + + +
13 | [ c/ongarus (Dana) + +
14 | £ crassus Gieshrecht + +
15 |7 mncropatns Giesbrecht + +
16 1] s +
VT Paracalanus parvas (Claus) + + +
1R [ P crasiostris (Dahl) + + +
191197 acttfeatus (Claus) + +
20 | Crlocalanus fTumiosus (Claus) + +
21 | ¢ pave Gieshreeht +
22 ) Acrocalanns gracilis Giesbrecht + +
23 | A Lrtber Gieshrecht + + +
24 | Clausocaianus tircatus (Brady) + + +
25 | € arcurconnis (Nana) + + +
261 Clausocalanus sp. + + +
27 | Scolecithric sp. + + +
28 Temora turhinata (Pana) + + +
29 VT styilitera (Danay + + +
0 | T discavdara Gieshrecht + +
3 f iropeges lemnremis Thompson-Scott + + +
RRAN I fireatus (Dana) + + +
33t orssinf Gieshrecht + + +
34 ¢! desispinatus - Giesbrecht + + +
i i ' ¥ +
t + +
+
+ +
n + + +
1 ! | +




) (2) &) 4 (3)
41 | Calanopia cliiptica (1ana) + + +
42 | C thompsoni A Scolt + + +
43 | C minor A Scott + + +
44 | Labidocera cucherta (iesbrecht + + +
45 | L. kroery Brady + + +
46 | 1. hipinnata Tanaka + + +
47 1. detruncata (1ana) + +
48 | 1. mrimerta (Giesbrecht) + + +
49 | L. pavo Gies. + +
50 | Pontetla spinicaada  Gicsbrecht + +
51 |2 flumitata(Dana) 4+ +
52 | Tortarrus forcipatus (Hes. + + +
53 | T furcatus - Giesbrecht +
54 |T. derjuginii Smirnov + +
5 | 1. gracilis (Brandy) + +
56 | Acartia spinicauda Giesbrecht + + +
57 | A pacitica Sleuer + +
58 | A bifilosa Gies. + +
59 | A ervthracae Gies. + +
o) | A negligens ana + ¥
61 | Odithoina Humitera Baird + + +
62 | O nana Gieshrecht + +
63 | (). . ngidaGieshrecht + +
64 ) () fatlax Forran + +
65 | Oithoina sp. + + +
66 | () rohuasta Gieshrecht + +
67 | Oncaea sy + + +
68§ Corycaus japonicus Mori + + +
69 | Coryeaus specious Dana + + +
70 | Corycaus sp. + + +
71 | Sapfririna sp. + + +
72 | Macrosciella gracilis ana + + +
73 | Microsetella norvegica Boeck + + +
74 | Futerpina sp. + + +
75 | CIvtemnestra sp. + + +
76 | Montrilla sp. + +
77 | Pormelling sp. + +
T8t Acticleus sp. + +
79 | Crenocalanus longicornis Boeck +
RO | Crenocalinus sp. + + +
81 | Pseudodiaptonus mrarinus Sato + +
82 | Schmarkeria gordioides Brhem + +
Scrgestidac
83 | Aceres sp. + +
84 | Lucifer hancnsii Nobili + +
8S [ L. typus M. Edwards + +

Tom khac




(1) @ 3) @) )

86 | Chlorotocelia sp. + + +

87 | Alpheid sp. + ++

&8 | Thanasinid sp. ++ ++

89 | Anizomysid sp. ++ ++

90 | Syuilla sp. + +
Pteropoda

91 | Hyalocylis striata (Rag.) + +
Chactogratha

92 | Sagitta entlata Girasii + . + +

93 | & delicaraTokioka + + +

94 | 8 robustalPoncasier + +

95 S8 crasus Poncasler +

96 t Krosnita sp + +
Tunicala

97 | Oikopleura rutescens Fol. + + +

98 | Otkoplcura sp. + + +

99 | Daolionium sp. + +
Polychacta ++
Gilyceridae + ++
Neptyidae ++ +H+
Nereidae + ++
Cac dang 4u triing gidp x4c + ++ + +
Trimg ca, ¢i con con ++ ++ ++
Cumacae + ++ ++

Cong 88 55 87

74
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STT Taxon CoTo
49 (2) (3} 4)
Class  POLYCHAETA
Subclass ERRANTIA
FFam. I“unicidace
1 Tunice gracillis Crossland +
2 | I, amtennata Savigny i 3 +
3 | £ siciliensis Grube - +
4 [ I&  australiensis Qualrefages +
5 | grubei Gravier +
6 | I alravar pauperaGrube +
7 | Funice sp. +
8 Arabella iricolor (Monlagu) +
9 | Lysidice coflaris Grube +
10 | Aglaurides sp. +
11 | Lumbriconercis simpfex Southemn +
12 | L. sphacrocephala Schmarda +
13 | 1. Jarredlli Aud. & M. Edw. +
14 | /1. notocirrata Fauvel +
15 | Marphvsa sp. +
16 | Onuphis holobranchiala Marenzeller +
17 1 O. ercmita Aud. & M.Edw, + +
[Fam. Neretdae
18 | Nereis heteromorpha Horst +
19 | N onvchophora Horst +
20 1N chingigatensis FFauvel +
2V | N (Ceratonereis) costae Grube +
22 | N.¢C) tripartita Horst +
23 | N(C) mirabilis Kinberg +
24 [ N.(C) erythiaensis Fauvel +
25 | N.¢C7)  hircinicola Fauvel +
26 | N.(C) sp. +
27 | Perinercis vancaurica (Bhlers) +
28 | P cultrifera var, oblusca Grube +
29 | P ¢ var. cfersi Grube +
30 | P2 barbata Monro +
31 | P puntia var. hrevicirris Grube +
32 | P n var. Iypica Grube +
33 | Leonnartes decipicns tauvel +
34 | Neanthes capensis Willey +
35 | Tvlorhynchus heterochaetus Quat. +
FFam. Aphroditidae
36 | Avhrodita sp. +
37 | Fsupanthalis tubitex (1ihlers) +
38 | Lepidonotus melanogramus Haswell +




(D (2) 3) G2
3¢ | L. tenuisetosus (Gravier) +
40 | L. jukesi Baird +
41 | L. jackoni Kinberg +
42 | Lepidonotus  sp. +
43 | Hololepidelia sp. +
44 | Iphone muric:ta Savigny +
45 | Leanira japonica Mcintosh +
46 | Harmothoe indica (Kinberg) +
47 | Harmothoe sp. +
Fam. Amphinomidae
48 | Paramphinome indica Fauvel +
49 | Chlocia parva Baird +
50 | Eupfrosyne myrtosa Savigny +
51 | Eurythoe complana (Pallas) +
52 | Pseudocurythoe paucibranchiata F. +
53 | Amphinomc rostata (Pallas) +
Fam. Chrysopclalidae
54 | Chrusopctaluum chicrsi Gravier +
55 | Bhawania cryptocephala Gravier +
I“am. Phyllodocidac
56 | Phyllodoce castanca Marenzeller +
57 | Ph. malmgreni Gravier +
Fam. Nephthydidac
58 | Nephirys incrmis lihlers +
59 |\ N malmgreni Theel +
60 | N polybranchia Southemn +
61 | N dibranchis Grube +
Fam. [lesionidac +
62 | Hesione panthorina Sisso +
63 | Leocrates Jdiplognathus Monro +
64 | L. claparedi (Costa) +
65 (/1. ehlersi (Horst) +
FFam. Syllidac
66 | Autolvtus sp. +
67 1 Syilis (Ehlersia) comuta Rathke +
68 |8 { Typosiilis) profifera Krohn +
69 1 S (T.) varicgata CGrube +
[Fam. Glyceridae
70 | Glyeera rouxii Grube +
71 | . manorac 'auvel +

Subclass SEIDENTRIA
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) 2) (3) “)
Fam. Sabellidae

72 | Sabellastaric indica Savigny +

73 | Sabella melanostigma Schmarda +

74 | S, porifera Grube +
IFam. Ophellidae

75 | Ammandia leprocirris Grube +

76 | Polyophthalmus pictus (Dujardin) +

77 | Polyophthalmus sp. +
FFam. Chloracemidae

18 | Stylaroides sp. +
I‘am. Tercheilidae

79 | Strebloscma cespitosa Wiltey +

80 | Lysilla sp. +

81 | Polymnia nchulosa (Montagu) +

82 | Terebcllides stroemi Sars +

83 | Terehcliides sp. +

84 | Loimia medusa (Savigny) +

85 | Polycirrus sp. +

85 | Pista fasciata (Gruhe) +
Fam. Owenidae

87 | Owenia tusitormis Delle-Chiaje +
Fam. Ampharetidae +

88 | Amage biloculata (Moore) +

89 | Amage sp. +

90 | Melinopsis sp. +

91 | Amphicters sp. +
Fam. Ariciidae

92 | Aricia exarmata Fauvel +

93 | Scoloplos marsupialis Southern +

94 8 kerguliensis Mcntosh +

95 | S serpitosa Willey +

96 S, AY 2 +
FFam. Spionidae

97 | Scolelepis sp. +

98 | laonice cirrata Sars +

99 | Laonice sp. +
Fam. Capitcllidac

100 | Capitelicthus sp. +
Fam. Maldanidae

M +

Axiothella sp.
' 77




M) (2) 3) @
102 | Maldane sp. +
I‘am. Serpunidae
103 | Hyvdroides minax (Grube) +
104 /1. albiceps (Ehr.) +
105 | Serpula vermicularis Y. +
106 | Spirobranchus giganteus (Pallas) +
Fam. Sternaspidae
107 | Sternaspis scutata Ranzani +
[“am. Chloromidae
108 { Stylaroides bengalensis Fauvel +
109 { Stylaroides sp. +
Class SIPUNCULOIDEA
Fam. Sipunculidac
110 | Sipuncufus sp. +
111 | Phascolosoma sp. +
Cong_ 110 2
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STT Taxon CB|HL |CT|Blv| CC|HM | HN
) ) OEEOREORRONNOENRGNES
Class : APHINEURA
Order : ACANTHOIDA
Fam. : Mopaliidae
1 Mopalia retifera Thiele +
Fam. Ischnochitonidae
2 | Ischnochiton hakpdadensis Pils. + +
Class : GASIROPODA
Order : ARCHEOGASTRAPODA
Fam. : Tecturidae
3 Notoacmea schrenckir (Lischke) + +
4 | Parcllonda sacharina (Reeve) +
5 | Acmmea pelta Eschsch +
Fam. : [Haliotidae
6 | Haliotis diversicolor Reeve + + + + +
7 | H ovina Gmelin + + + +
Fam. : Fissurellidae
8 Diodora mus (Reeve) + + +
Fam. : Trochidae
9 Tectus pyramis Bom + + + + + + +
10 | Trochuas niloticus 1. + + + -
11 | Trochus macuolatus 1.. + + + + + + +
12 | Thalotica clongata (Wood) +
13 | Clanculus denticalatus (Gray) +
14 | Monodonta labio(1..) + + + + + + +
15 | M. neritordes (Philippi) +
16 | M. peroronia 1. +
17 | Tegula xanthstoma Adams + + +
18 | 7. argyrostoma (Gmelin) +
19 | T rusticum (Gmelin) +
Fam. : Angariidac
20 Angar}'a laciniata (Lam.) + + + +
I'am. : Turbinidae
21 | Turbo christosoma 1., + +
22 1 T articuiatus Reeve + + + + +
23 | T coronatus (Gmelin) + + +
24 | Lunctla caronata granulata (Gm.) + + + + +
25 [ L. C. korcensis (Recluz) + +




() 2) JORRORTORNOREOUREU RN,
Fam. : Neritidae
26 | Ncerita stricta 1arrow + +
27 | N fineata Gmelin +
28 { N. gouldi Reclus +
29 | N albicilla V. + + + + + + +
30\ N.  inscuipta Reclus +
31 { N. costata Gmelin +
32 | Clithon oualaniensis (Lesson) + + +
Order MESOGASTROPODA
Fam. Viviparidac
33 | Viviparus chui Shen +
Fam. : Valvatidae
34 | Valvata cristata Martens +
Fam. : Liltorinidae
35 | Littorina brevicufa(Philippi) +
36 | L. malarapha 1. +
37 | Littorinopsis undulata (Gray) + +
38 (L. scahradl) + +
39 { Nodilittorina granafaris (Gray) +
Fam. Architectoniclae
40 | Heliacus varicgatus Gmelin +
Fam. Vermetidae *
41 | Serpulorbis imbricatus Dunker +
Fam. : Planaxidae -
42 | Planaxis sufcatus (o) + + + + + + +
43 | P cingulitus Adams + + +
Fam. : Potamididae
44 | Cerithidea microptera (Kiener) +
45 |1 O cingulata (Gimeliny +
46 | €. rhizophorarum Adams + +
47 | Batillaria »onalis (Bru.) + + + +
Fam.. : Cerithiidae _
48 | Cerithium siensrs (Gmelin) + + + + + +
49 | . articulatum (Adams) +
5G 3 C monoliterum Sow, +
5V ) G asperum (1. +
32 | . cedanulli Sow. +
531 colurmna Sow. +
54 1 C trailli (Sow.) + + + + 1 + +
85 | Clypemrus bifasciatus Sow. + + +
Sa | C bhomni {Sow.) +

RO




I (2 SOERORIORRONRGE NG EKE
57 | C  morusLam. +
Fam. : Strombidae
58 | Strombus isabella 1.am, + + + + +
59 | & variabilis Swainson + + +
60 | S wrccusl.. +
ol | S witatus(L.) + +
62 | S rurturella(Rod.) +
63 | S, mardinatus Sow. +
Fam. : Natjcidae
64 | Natica maculosa L.am + L+
65 | N spadicca (Gmelin) +
66 | Natica sp. +
67 | Polinices mammatus Pod, + + +
68 | Sinum oblongum (Reeve) + +
69 | Neverita didyma (L) +
Fam. : Cypreidae
70 | Cypraca crrones 1. + + + + + + +
MV eglamiina 1. + + +
72 1 ¢ fefina il + + + +
73 | € caorica L. +
74 | C  ascllus L. +
75 | €. gangranosa Dillwyn +
76 | ¢ onyx . +
17 | ¢ teres (imelin + +
78 | C  arabica (L.) + + + + + +
79 | Erosaria crbumea (Burnes) +
Fam. : Cymatidac
R0 1 Charonia tritonis (1) +
81 | Cymatium caudatum Gm., +
FFam. : Bursidae
R2 | Bursa rana()..) + + + +
Order NEOGASIROPODA
I‘am. : Muricidae
83 | Thais hypocastatum (L.) +
84 | T trigona (Reeve) + + + + +
85 | I clavigera Kuster + +
86 | 7. Ifwteosterna (Holten) +
B7 | T mancinelia 1. +
88 170 ‘tubcrosa Rod. +
B | 70 alowina Rod, +
90 ) 7. cechinaa Blamvile + + + +
91 | U javanica Link +
92 | Murex trapa Rod, + +
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H (2) SEROREORROREOREGOEEC
93 | M triremis Perry +
94 | Drupa musiva (Kiener) +
95 | D granulata (Duclos) + +
95 1 12 ricinus ricinus 1. +
a7 | > fuascefla(Gmelin) +
OR | . undata 1am, +
99 | . margaricola (Broderip)
100 | Drupella cornus Rod. +
101 { 2. concatepata Lam. +
102 | . fuscomigra Dunker +
103 | Chicorcus Prunacus (1ink) + + + +
104 | €. asianus Kuroda +
105 | €0 torretactus (Sow.) + + + +
106 | ¢ microphyllus (Lam.) +
107 | Morula magninatra Blain, +
108 | AL fiscellaGm. + +
109 + Morula sp. +
110 | Rapana thomasina Grosse + + +
ffam. : Pyrenidae
i1t | Pyrenc testudinaria (Grif.) +
FFam. : Boccinidae
112 | Buccinum sp., +
113 | Cantharus ceciflfei (Philippt) + -+
114 | Lingina puldira (Reeve) +
V15 | Babylonia areolaia Lam, + +
Fam. : Nussidae
116 | Nassa arcufaria (1) +
117 | M. coronata Bra. +
118 | V. succincta Adams + + +
Fam. : Nassariidac
119 | Nassarius graniteros (Kiener) +
120\ M. gemmulatus (1) +
121 N cularal.. +
122 [ M. gaudiosus Hinds +
Fam. : Obividae
123 | Oliva mustering |am. + +
124 { Ancdfa rubiginosa Sow. +
125 | A albocarosa(Lis.) +
126 | Agaronia ncbulosa .. +
IFam. : Fasciolaniidae
127 | Peristenia massatuia am., +
Fam. Marginellidac
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(1) (2) B 1 ®|G)|® | DB | O
128 | Margincilia sp. +
Fam. : Mitrnidac
129 | Mitra scitulata (Gmelin) + + +
130 | A mitra L. + + +
131 | Mitra sp. +
132 | M. chinensis (Gm.) +
Fam. : Conidae
133 | Conus textilic L. + + + + + + +
134 2. striatus .. +
135 | € vininans Hlwass +
136 | ¢ coronatus Gmelin +
137 | ¢ mamnoriusam. +
138 | . turriculatus Sow. +
139 | ¢ pennacns Born +
140 | ¢ cancellrus Hwass +
141 | €0 swlatus Twass +
142 V¢ tdipa 1. + +
143 | ¢ Iividus Hwass +
Order ANASIEDEA
fram. Aplysiidae
144 | Aplysia oculiiera Mdams & Reeve +
Order NUDIBRANCTIA
Fam. : Arminidae
145 | Armnina pulciiiuens Baba T+ +
Class - BIVAI VIA
Order FILIBRANCHIA
I'am. : Arcidace
146 | Arca navicularis Bru, + +
147 | Anadira antiynata L. + +
148 | A granosa 1. + +
149 V' A verdrioensa Lam. + +
150 | HBarbatia fusca Brug, + + + + + +
151 | B virescens Reeve + + +
152 | I% decussatt Sow., + +
153 | Scapharca subcrenata s, + + + +
154 | Trisidos sermitorta (1 am.) + + +
‘am. : Mytilidae
155 | Mytilus smaragdinus Chemnitz + +
156 | Septiter virgains (Weil) + + + + +
157 1 8 hiloculaees (1) + + +
158 1 & excisus (\Weil) +
159 | Brachiodonios cmarginatus 13, + +
160 | 2. corvatus (1 unker) + +
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161 | Lithophaga cinamonina {Che.) + +
162 | 1. teres (Philippi) + +
163 { I.. malaccana Reeve +
164 | 1. [lima |amy +
165 | L. curta Lischke + +
166 ) [..  xitteliana Dunker + +
167 { L. obesa Philippi +
Fam. : Isoghomonidae
168 | fsognomaon isognomum (L) + + + +
169 | 1. Jegumen Gmelin + + +
170V 1. padibulum (Reeve) + +
171 | I scrratus (Reeve) +
172 | I sp(ban o) +
Fam. : Pteridac
173 | Pinctada martensii (Dunker) + + + +
174 \ 2 margaritifera (1..) + + + + + + +
175 | P2, chemnizi (Philippi) + + '
176 | Preria pengain (Roding) + + + +
177 { PP fomnosa (Reeve) + +
fram. : Pinnndac
178 | Pinna attenuata Reeve + + +
179 ) . atropuryuirea Sow. +
180 | I~ hularta Gimelin +
181 | 17 stranger Reeve + + + + +
182 | /2 vexilum Born + + +
1831 pectinaia L. +
184 { > muricara L. +
Fam. Amusiidae
185 | Arnusium plevroncctes (L) + +
I‘am. : Pectinidae
186 | Chlamys cuncatus Reeve + +
FFam. : Spondviidac
V87 | Sponcdvius nicobaricus Ch. + + + + +
188 | S, fragum Reeve + + +
189 {8 imperialis Chem. +
Fam. : limidae
190 | Lima sowerhyi Des., +.] +
IFam. : Placunidac
191 | Placunna scll Gmelin +

l'am. : Ostreidae
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192 | Ostrea cucullata Bormn + +
193 1 . glomerata Gould + +
194 | (2. morday Gould + + + + + +
195 | ©O.  hysts L. + + +
196 | O.  densclamcetlosa Lis. + +
197 | 0. echinata Quoy et Gai. + + +
198 | . crisiaeali 1. + + + + + +
199 1 . fofium]. + + +
200 | O nigromagninata Sow. + +
201 1 O sinensis G, +
202 | Q. imbricata Lam. +
Order EUTAMELLIBRANCHIA
lFam. : Carditidac
203 | Cardita varicgata Brug, + + + + +
Fam. : Trapesiidac
204 | Libitina japonica (Pilsbry.) +
205 [ Laralliophaga coralliophaga Lam. + +
Fam. : Lucinidac
206 | Lugina philippiana (Reeve} +
207 | Kodakia pueictadia(1..) + +
Fam. :lricinidae
200 | Solecardia forbest Vs, +
l‘am. : Chamidae
200 | Chama lazarus 1. + + + + +
210 ¢ dunkeril s, + + + + +
211 ) FFam. : Cardidae
212 1 Trachycardinm favam (L) + + + + +
213 { Cardiunm laim Born + + + +
Isam. : Venceridae
214 | Dosinia japonica Reeve +
215 | Ratytapes varicgata (Sow.) + + +
216 | Venus pucrpcra 1. +
217 | Chione isabcllina Phi. +
218 | ¢h tiara (Dillwyn) + +
219 } Merctrix mcrctrix (1) + +
220 | Gomphina ' eoeritormis (Lam.) +
221 | Pitar manillac (Handley) +
222 | Anomalodiscus squamosa L. + + +
223 | Anomalocardi [lexvosa b + +
224 | Tapes turgrda (]l am,) + +
225 | o literaradl ) +
226 | Calista chincosis (Sow,) +
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227 | Katelysia cugibba Zhuang +
228 | Periglypta crispata Des. + +
229 | P laccrata Hanley +
230 | Galrarivm pectinatum (1.) + +
231 | (. tumidum (am.) +
232\ (& dispar Ihllwyn +
233 | G divaricatun (Gmelin) + +
234 | Saxidomus purpuratis SOw. +
235 | Paphia armabilis (Philippi) +
FFam. : Donacidae
236 | Donax cuncatus 1. + + + +
237 | 1. 1aba Gmelin + + +
[Fam. : Psammuobiidae
238 § Psarmmohia maculosa Lam. +
239 | 2 radiata Phi. +
240 | Asaphis dichotoma (Anton) + + +
241 | Sanguinolaria violacea (1.am.) +
242 1 S planulata (Reeve) +
243 | 8 virescens (Des.) +
244 1 8. diphos 1. +
I‘am. : Scorbiculariidae
245 | Semcle crenilata (Sow.) + Y
I'am. : Tellinidae
246 | Arcopagia remies (1..) + + +
247 | Tellina rugasa Born +
248 | Moerella jedoensis (Lis.) +
249 | Merisca diaphanta Des. +
250 | Strigitla yomiini Smith +
251 | Gouldia nucronodulosa Zhuang +
l‘am. : Gastrochaenidae
252 § Gastrochacna cuncitorrmis Spencer | + +
253 { (7. ovala Sow. + +
[‘am. : Mactridae
254 | Macira grandis Lam. + +
255 | Latralia phitipinarum Reeve + +
256 | .. maxima lonas +
I‘am. : Aloididae
257 | Aloidis erythrodon (i .am.) +
258 | I'am. : Pholadidae
259 | Bameca difaiana (Souleyet) +
260 | Martesia striqia L. +
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261 | M. yoshimurai (K et 'T.) +
262 | M. tubigena Valen. +
263 | Parapholas quadrizonata Sp-ler +
196 | 100 | 101 | 62 | 38 | 12 | 52
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[ STT| Phylum ARTHROPODA Cit | CoTo | Bach
Ba LV
() @) 3) “) )
Class CRUSTACEA
Order DECAPODA
Suborder MAURURA
I'am. Penaeidae
1 Penacus merguiensis de Han +
2 | P orientalis Kishinouyi +
3 | 2 Jjaponicus Bate +
4 Metapenacus ensis (de Haan) +
5 M. affinis Bate +
[‘am. Palaemonidae
6 | Palacmon sp. +
7 | Lurhyrhynthus sp. +
8 Zalacmonctes sp. +
I‘am. Alpheidac
9 | Apheus sp. +
10 [ Athanus sp. +
11 [ A dimorphis Barer +
+
Fam. [lyppolytidae
12 | Hippolysmata vittata Stimpson +
Suborder PALINURA
FFam. Scyllaridae
13 | Scyllarides sp. +
14 [ Panulirus sp. + +
Suborder BRACHYURA
Fam. Callappidac
15 Callapa philargicus 1. + +
16 | Matuta lunaris orskal + +
17 | Orithyia sinica(l..) +
I'am. ].cucosidac
18 | Phylyra sp. +
19 | Lecausia sp. +
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I‘am. Portunidae

20 | Portunus pelagicus (Linne) + +

21 | £ sanguinolentus (Herb.) +

22 | PP (I hastatoides Fabricius +

23 1 P tritnherculiatus (miers) +

24 | Charybdis hetleri (AM.-Edw.) + +

25 | ¢h  cruciala (Herbst) +

26 | Ch. anisodon de Haan +

27 | Ch.  varicgata (‘abricus) +

28 | Thalamita danac Stimpson +

20 | . stimpsoni AM.-Edw. + +

30} Th. sima A M. - Edw. +

31 Th.  crenata (1atreille) +

32 | Th admete (Herbst) +

33 | 7. starobogatovi Tien +

34 | Seylla serraral-orskal +

I‘am. Xanthidac

35 | Carpilodes venosus 1. +

36 ) Ipixanthus trontalis (1. M.- Edw.) + + +
37 | Arergatis infegerrimus (Stimpson) +

38 | A reficulatus de Haan +

39 | Lydia annolipes (H. M.- Edw) + +

40 | Leptodius exaratus (H. M.- Edw.) + +
41 | 1. distinguendus (de Haan) +

42 ) Xantho revnaudii . M.-Edw. +

43 | X distinguendus (de Haan) +

44 | Prlumnuns minutus de Haan +

45 |\ P2 barbatus 1. M.-Edw. +

46 | P spinudus Shen +
47 | Medacus granulosus (Hasw.) +

48 | Heteropanope glabra Stimpson +

49 (I australiensis Stimpson +

50 VI muakiona (Rathbun) +

51 | Chiorodicila nigra (Forskal) +

52 | Heteropifumnus ciliatus (Stimpson) +

53 | . subinicger (Lanchester) +

54 | Enpfua licvimana |.atreille + + +
55 | £ lacvimana smithi Macloay + +

56 | Chiorodiclla nigra (Forskal) +

57 | 1 subinteger (1 anchester) +

58 | Actumnus dorcipes (Stimpson) +

59 | Sphacrozius nitidus Stimpson +

60 | Mionncnippe hardwiskii - Stimpson +

61 | Cymo quadritobaius Miers +
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62 | Ozius rugalosus Stimpson +
63 | Etisus lacvimanus Randall * +
64 | Parapanopc curagora de Man +
65 | Scopimera tuberculata Stimpson +
66 {8 hitumpana Shen + +

IFam. Ocypodidae .
67 | Macrophthalmus erato de Man +
68 | M iclescopicus Owen +
6Y | Uka marionis Desmarest +
70 | Lka dussumicri 11 M.- Edw, +
71 | Ocypoda ceratophthalma Ortman +
72 | .  cordimana esmarest + +
73 | Scopimera hitumpana Shen +
74 | Dotitla wichtmani de Man +

|/

l-am. CGrapsidae
75 | IHelice tridens sheni Sakai +
76 [ . tro waana Rathbun +
77 | Hemigrapsus sinensis Rathbun. +
78 | Hemugrapsus sp. +
79 | Gaetice depressus (de Haan) +
8O | Metopograpsus gracilipes  Rathbun, +
81 M. thukular (Owen) +
82 M. faifrons (while) +
83 | M. quadridentatus Stimpson +
84 | Varuna litterata (Fabricius) +
8BS | Sesarma (1) plicata (] atreille) + +
86 | & pictade [laan) +
87 |8 intermedia (de Haan) +
88 | & (€N} bidens (de Taan) +
89 1.8 hacmatochesr (de Haan) +
o 18 dJoaan (L M-Edw.) +
9yt Nanoscsarma minuta{de {Jaan) +
92 | Grapsus strigosus (Herbst) +

FFam. Napalocarcinidae
93 | Hapalocarcinus sp. +
94 | Cryvptochyrus sp. +

t‘am. Pinnotheridae
95 | Tritodynamia intenmedia Shen +

Suborder ANOMIUIRA
[am. Paguridae
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96 | Pagurus sp. + +
97 | Dardanus sp. +
98 | Diogencs sp. +
99 1§ (Tihanarius sp. +
100 | Fupagurus sp. +
I‘am. Cullianassidae
101 | ¢allianassa sp. +
[‘'am. Upogebiidae
102§ Upogebia sp. +
['am. Porcellanidae
103 | Petrolithes sp. +
Order STOMATOPODA
Fam. Squillidae
104 | Squilla sp. +
Subclass CIRRIPEDIA
['am. Balanidae
105 | FHalanus sp. +
I‘am. Chthamalidae
106 | Chihanalus sp. +
I‘am. | epadidac
107 | Lepas sp +
108 | Jollicipes sp. +
Cong 103 16 7
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3)

“4)

3)

(6)
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12

13

14

15
16

17

Phylum ECHINODERMATA
Class CRINOIDEA -
Order ARTICULATA
Fam. Antedonidae
Eumetra aphrodite A. H. Clark.
IFam. lemerometridae
Amphimetra malleri (Clark) *

Class HOLOTIHROIDEA
Order ASPIDOCHIROTA
FFam. lolothuriidae
Holothuria martensii Semper
I1. scabra Jager
H. pervicax Sclenka
1. squanifera Semper
Brandtothuria impatiens (Forskal)
Actiropyga radiata 1 eske *
Bohadscii argus - lacgar  *
I'am. Stichopodidae
Stichopus variegatus Semper
8. Japonicus Sclenka

Order MOILPADONIA
FFam. Molpadiidae
Moipadia sp.

Order AODA '
Fam. Synaptidac

Synapta maculata (Ch, & Eys)) *
Fam. Chiridotidae

Polycheira rufescens {Brandt)  *

Class ASTEROIDEA
Order I'NANEROZ.ONIA
Fam. Astropectinidae
Astropecten polyacanthus Muller  *
A scorparins Muller
[Fam. Orcasteridae
Culcita novie-guineare Muller & Troschel
Fam. Asteropidac
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18 | Asterope carinitera (Lamarck) +
Fam. lincktidae
18 | Linckia faevigata(l..) *
Order SPINULOSA
Fam. Asterinidae +
20 | Asterina burtoni Gray *
21 | A batheri Goto +
Class OPHIUROIDEA
Order OPHIURAE
Fam.: Ophiacanthidae
22 | Ophiocamax rugosa Koehkr., +
Fam. Amphiuridae
23 | Amphioplus depressus (Ljungman) *
24 | Ophiocnida echinata(lL.) *
Fam. Ophiomyxidae
25 | Ophiomyxa australis Luken +
26 | Ophiodera neglecta Koehler +
Fam. Ophiotrichidae
27 | Placophiotrix striolata (Grube) +
28 | Ophiomaza cacaotica lyman +
29 | Ophiothela danae Verrill
Class LECTIINOIDEA
Order AULODONTA
FFam, Diadematidae
30 | Diademna setosum (1Leske) + + +
31 | Echinothrix diadema L. + +
Order CAMARODONTA
I‘am.  Temnopleuridae
32 | Temnopleurus toreumaticus (Leske) + + +
Order CLYPEASTEROIDA
I‘am. l.aganidae
33 | Pronclla lesueurs (Valenciennes) +
34 | Laganum depressum Lesson +
F'am. Scutellidae
35 | Echinodiscus auritus Leske +
Order SPATANGOTDA
'am. 1.aoveniidae +
36 | Lovenia clongata (Gray) +
* Theo tai liéu cil. Cong 13 8 11 2
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1) ) 3] B 1BHI1G)
APOGONIDAE
| Apogon fuscus (Q. & G.) +
2 A novemtasciatus (Forskal) +
3 A sp. + +
4 Acharmia leai Waite +
5 Cheilodipterus quinguelineatus (Cuv.) +
BALISTIDAE
6 Rhinecanthus rectangulus (Bl. & Sch.) +
MONACANTHIDAE
7 Nonacanthus chinensis Osbeck + + +
8 Chaetoderma penecillgeka (Cuvier) +
CALESIONIDAR
9 Caesio cuning (Bloch) + +
10 (. cacrulgurea(l ac.) +
11 Cacsio sp. +
CAR ANGIDAL
12 Selaroides leptolepis (Cuv et Val.) +
13 Caranx kallaCuv, et Vai, +
14 Alectis indicus (Ruppel) +
CHAETODONTIDAE
15 Chelmon rostratus (1 innaeus) +
16 Ch. muclieri Klunz. ) +
17 Chactodon octofascratus (Bloch.) + + +
18 Ch. funula (Lac) + + | +
19 Ch.  semion Bleeker +
20 Ch.  melalotus Bloch & Sch. +
21 Ch.  vagabundus 1. +
22 Ch.  fienolatas Cuv. & Val. +
23 % Ch  talculaBloch +
24 Ch.  gutlatissimus Bennet +
25 Ch.  uninaculatus Bloch +
26 Ch.  speculum Cuv. & Val, +
27 Ch.  kieini Bloch +
28 Ch. citnneflus Cuv. & Val. +
29 Ch.  miliaris Quoy & Gair, +
30 Ch.  auriga Forskal +
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31 Ch. trifasciatus Mungo Park +
32 Ch. irembli Bennett +
33 Ch. meyeri Bloch & Sch. +
34 Ch.  fleucopleura Pleyf. +
35 Ch. penewensis Kner +
36 ‘Chaetodon sp +
37 Pomacanthodes imperator (Bioch +
38 P chrysurus (Cuv. & Val.) +
39 Pomacanthops semisirculatus (Cuv. & Val.) +
40 P maculosus (Forskal) +
4] IHHeniochus acumninatus (1..) +
42 Hemitaurichthys zoster (Bennett) +
43 Gonochaetodon lavratus Ehr. +
44 ;. ocellatus Ehr. +
45 G, triangulum (Cuv. & Val.) +
46 Forcipiger longiorostris (Forskal) +
47 Parachaetodon ocellatus (Cuv. & Val.) +
47 Certopyge tibicen (Cuv, & Val.) +
49 . loriculus (Glinther) +
50 Chetontoplus melanosoma Bleeker +
51 Giemcanthus lamarcki (Lacepede) +
+
GOBHDALE
52 Amblyefeotris sp. +
53 Amblygobius phalaena (Val.) +
54 Amblygobius sp +
55 Hathygobius fuscus (Rup.) +
56 Valenciennca sp. +
57 Crytocenltrus sp +
58 Istigobius sp. +
MUGILOIDIDAE
59 Parapercis sp + +
HAEMULIDAE
60 Pleciothinchus diagramnaus (1) +
61 PL chaetodontoides Bloch. +
62 Plectorhinchus sp +
63 . P. picus (Cuv.) +
HOPLOCENTRIDAE
64 Sargocentrum rebrum (Forskal) +
65 Sargocenirum sp. +
LABRIDANK
66 Halichoeres spl + +
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67 IHalichoeres sp2 +

68 HHalichoeres margaritaceus (Val.) + +

69 HHalichoeres trimaculatus (Q. & G.) + +

70 lLahloides dimidiatus (Val.) +

71 Labloides sp. +

72 Stethogulis strigiventer (Beneit) +

72 Thalassoma lunare (L)) +

74 h.  sp. +
LETHRINIDAE

75 Pemapus setosus Cuv, et Val. +

76 Pemiapus sp. +
LUTIANIDAE

77 Lutianus nusselli (Bleeker) +

78 I tulvitlamma (Forskal) +

79 [..  chrenbergi (Peters) +

R0 /. monostigmus (Cuvier) +

81 . vita(Quoy & Gaimard) +

82 Lutianus sp +
MU LIDA

83 Upceneus tragufa Richardson + + +

84 Darupenus indicus (Shaw) +
MIURAENIDALL

85 lichidna nebulosa (Ahl,) +

86 Cymmnothorax undulatus (Lac.) +

87 Crymnothorax sp. + +
NEMIPTERIDAE ’

88 Scolopsis trilincatas (Kne.) +
PEMPHERIIDAE

89 Pemphelis oualensis Cuvier +

90 Pemphieris sp. +
POMACENTRIDAE

91 Neopomacentrus hankieri Rich. + + +

92 N, cvanomos (Bl +

03 Dascyilus melanurus Blecker +

94 1. retoculatus (Richardson) +

95 12 armanus{l.) +

95 ). trimaculatus (Riippell) +

u7 Abudeldu! septemfasciatus (Cuvier) + + + +

YR A hengalensis (BlL) +
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99 A xanthozona (Bleeker) +

100 | A coelestinus (Bleeker) +

101 A sparoides (Cuv. & Val.) +

102 A diski(l.) +

103 A sordidus (Forskal) +

104 A melanopus (Forskal) +

105 A zonatus (Cuv. & Val.) +

106 - A feucogaster (Bleeker) +

107 A sexfasciatus (Lac.) + +

108 Hemiglyphidodon plagiometropon (Bl.) + +

109 Chromis fumera 1., +

110 | ¢h.  caeruleas (Cuv. & Val.) +

111 Ch.  opercularis (Glinther) +

112 Ch.  ovalis (Stein.) +

SCARIDAR:

13 Scarus dimdiatus Bleeker +

114 S microrhinos Bileeker + +

115 S ospl. +

116 Sosp2 +
CIRRITIDAIL

117 Paracirrhites torsteri (Bloch & Sch.) +

118 Cirrhitichthys oxycephalus (Bleeker) +

119 ' pinnofaris (Bloch & Sch.) +
SCORPALENIDAE

120 | Scorpaenodes sp. +

121 Microcanthus strigatus (Cuv. & Val.) +

122 Scorpaenopsis gibbosa (Bloch & Sch.) +

123 Tacnianotus triacanthus Lacepede +

SYNANCEHDALL

124 | Synancerchthys verrucosa (Bloch & Sch.) +
SERRANIDAL

125 | Anyperodon leacorgammicus (Val.) +

126 | Plectroponus sp +

127 | . macufatus (Bloch) +

128 | Diploprion hitasciatum Cuvier + + +

129 | Ipincphefus merra Bloch +

130 | /.. quvanus (Val.) +

131 2. macropilos (Bleeker) +

132 2. merra (Bloch) + +

133 |} .. Havocacruleus (1acepede) +

134 | [:. cacrulcopunctatus (Bloch) +
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135 | /= areolatus (Forskal) +
136 | £ fuscoguttatys (Forskal) +
137 | /. fario(Thun,) +
138 | I'pinephelus sex{asciatus (Val.) +
139 | Cromileptes altivellis (Forskal) +
140 | Promicrops lanceolatus (Bloch.) +
141 Cephalopholis forrmosa (Shaw) +
142 (. boenak (Bloch) +
143 C.  microprion (Bl.) +
SIGANIDAE
144 Siganus fuscescens (Houtt,) + +
145 Srganus oramin (Bloch et Schneider) + + +
146 | Canthigaster sp. +
SPARIDAR
147 | Sparus latus Houttuyn +
148 Sparus berda Forskal +
TETRAODONTIDAE
149 Arothron reticularis (Bloch & Sch.) +
150 | A stellatus (Bloch & Sch.) +
151 Arotion sp. +
Cong 34 35 |44 69
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