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Tom tit

HIEN TRANG VA BIEN PONG QUAN XA CA RAN SAN HO
O KHU BAO TON BIEN LY SON, TINH QUANG NGAI

Nguyén Vin Long

Vién Hai duong hoc, Vién Han lam Khoa hoc & Céng nghé Viét Nam

Panh gia hién trang va sy bién dong theo thdi gian clia quan x4 ¢4 ran san hd
& vling bién xung quanh Khu bao ton bién Ly Son duoc thuc hién trén co s¢
so sanh két qua cta dot khao sat tai 12 tram ran vao thang 9/2015 va cac dot
khao sat thuc hién trong giai doan 2006 - 2007 va 2011. Tong sb ¢ trén 232
loai thudc 104 gidng va 40 ho cé& ran da dugc ghi nhan véi mat do trung binh
nam 2015 dat 121,4 + 12,3 c4 thé/100m?, chu yéu 13 nhém cé canh cé kich
thude < 10 cm va gia tri kém chiém khoang 70% mat do tong sd Vi sy uu
thé cua ho cé thia va ca bang chai, nhdm 11 - 20 cm chiém 29,6%, con cac
nhoém > 20 cm c¢6 mat d6 khong dang ké (< 1%). Nhém ca thuc pham cd mat
d6 thap va chiém wu thé bai cac ho ca dn rong (ca mo, ca dia va ca dudi gai),
trong khi d6 cac ho c6 gia tri nhu ca m, ca hong, ca hé, ca kém, ca bo da, ca
khé c6 mat do khong dang ké da cho thdy ngudn loi ca ran d4 va dang bi khai
thac can kiét. Phan tich cu trac quan x& nam 2015 ghi nhan ¢6 sy hinh thanh
2 dang tap hop quan xa ca ran, trong d6 c¢6 1 quan x4 phan b pho bién & hau
hét cac tram khao sat va diéu ndy cho thdy c6 sy twong dong vé tinh chat
quan x4 ca giita cac khu vuc ran xung quanh quan dao ndy. Nhin chung, c6
su thay doi cdu triic quan x3 4 ran theo thoi gian, trong d6 sé lwong loai, do
phong pha va tinh wu thé ciia mot s6 nhom loai trong dot khao sat nam 2015
cao hon so v&i nam 2011, dang chu y 1a su gia ting manh mat do loai ca dia
cana (Siganus canaliculatus) cing véi mot sb lodi caa ho c4 thia.

STATUS AND TEMPORAL CHANGES IN REEF FISH COMMUNITIES
IN LY SON MARINE PROTECTED AREA, QUANG NGAI PROVINCE

Abstract

Nguyen Van Long

Institute of Oceanography, Vietnam Academy of Science & Technology

Assessment of status and temporal changes in communities of coral reef
fishes in Ly Son Marine Protected Area was carried out at 12 sites in
September 2015 in combination with the data from previous studies
collected in the period of 2006 - 2007 and 2011. A total of 232 species of
104 genera and 40 families of fishes were recorded. The mean density in
2015 was 121,4 + 12,3 individuals/100m?, mainly occupied with small fishes
(< 10 cm in size) belonging to ornamental fishes (70% of total density with
the dominant families of damselfishes and wrasses), 29,6% for the size of
11 - 20 cm and < 1% for the size of > 20 cm. Target fishes were found in
very low density and dominated by herbivorous feeders (parrotfishes
rabbitfishes and surgeonfishes) whereas commercial fishes (groupers,
snappers, emperors, sweetlips, letherjacts, track and travelly fishes) were
extremely rare at all study sites and this indicates that reef fish resources
have been over-harvested. Using multidimensional scales (MDS) based on
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data collected in 2015 show that there was two distinguished assemblages of
reef fishes, in which one common assemblage was mainly distributed at
most of the study sites. Comparison of data between 2011 and 2015 indicates
that there was a notable temporal change in structure of communities of
coral reef fishes, in which number of species, abundance and dominant of
fishes in 20015 were higher than that in 2011, giving a rapid increase in
density of Siganus canaliculatus and some species of damselfishes.

I. MO PAU

Huyén dao Ly Son nam trong pham vi

15°22°00° - 152300 Vi do bic va
109°0550 " -109°0820  kinh do dong vé
phia d6ng bac tinh Quang Ngéi, cach dat
lién (Cang Sa Ky) khoang 24 km va thanh
pho Quang Ngai 44 km, ¢6 Vi tri chién lugc
Ve€ quoc phong va an ninh quan trong.
Huyén dao gom 2 dao chinh la dao Lén va
dao Bé (Cu Lao Bo Béi) cach dao 16n 4 km
vé phia bic co dién tich khoang 0,5 km?.
Vi vi tri dia 1y va vai tro sinh thai quan
trong, quan dao Ly Son dugc Thu tudng
Chinh phti phé duyét 1a 1 trong 16 khu bao
ton bién (KBTB) quan trong tai quyét dinh
s6: 742/QP-TTg ngay 26/5/2010 va dugc
UBND tinh Quang Ngdi phé duyét thanh
lap KBTB theo quyét dinh sé 20/QD-
UBND ngay 12/01/2016 voi tong dién tich
7.925 ha, gém 7.113 ha dién tich mit nuéc
bién nham duy tri va bao vé tai nguyén
bién, bao vé da dang sinh hoc, bao vé noi
quan cu cua cac loai sinh vat, bio vé moi
truong, tao didu kién thuan loi dé phat trién
kinh té va du lich sinh thai, duy tri va cai
thién sinh ké, quan 1y va sir dung bén viing
nguon loi hai san.

Két qua nghién ciru trong nhitng nim
gan day cho thiy ving nudc xung quanh
cac dao co su phan bd ctia mot sb sinh cu
dic thl, quan trong nhit 1a ran san hd phan
bd hau hét ¢ ving nudc nong ven dao véi
dién tich udc tinh khoang 1.704 ha (Dé tai
cia Vién Nghién ctru Hai san: “Péanh gia
ngudn 1oi ca ran san ho & mdt sd ving du
kién thiét 1ap khu bao ton bién va mot so
loai hai san c6 gia tri kinh té cao & déc thém
lyc dia Viét Nam, dé xuat cac giai phap sir
dung bén viing ngudn loi” do P& Vin

Khwong va Chu Tién Vinh thyc hién nim
2008), 189 ha tham co bién (V& Xuan Mai
va cs., 2010), 289 ha (V6 Xuan Mai va cs.,
2010) dén 500 ha tham rong mo (Lé Nhu
Hau va cs., 2014). Ngudn loi ¢4 ran ciing d4
dugc quan tam nghién ctu trong nhitng
niam gan dy véi so loai duoc ghi nhan gia
tang theo thoi gian tir khoang 92 loai trong
giai doan 2006 - 2007 (B¢ tai BS Vin
Khuong va Chu Tién Vinh, 2008), 142 loai
vao nam 2011 (D¢ tai nghién ciu co ban
NAFOSTED: “Quan x4 C4 ran san hd va
san ho tao ran vling bién ven bd phia Nam
Viét Nam” do Nguyén Vin Long va cs.
thuc hlcn nam 2014) va 162 loai trong nam
2012 (V& Dién va cs., 2012). Mic du da co
mot so nghién ciru danh gia lién quan dén
ngudn loi ca ran dd duogc tién hanh, song
cac két qua nay con mang tinh riéng lé voi
quy mod nghlen ctru kha khac nhau tor mot
s6 dé tai va duy an, hodc cac cong trinh cong
bd ma chua c6 nhirng tong hop phan tich Va
thiéu ngh1en ctru danh gia lién quan dén cau
trdc quan x4 ca ran.

Nhiam c6 dugc nguén tu liéu day du va
mang tlnh tong thé hon vé cac dic trung
clia quan x4 Va ngudn loi ca ran, bao cio
nay s€ cung cap nhirng dan liéu lién quan
dén quan x3 c4 ran cua dot khao sat tién
hanh vao nam 2015 trong khuon kho cta dé
tai “Ung dung tién bé ky thudt trong phuc
hoi ran san hé khu vuc bién ven bo huyén
ddo Ly Son, tinh Qudng Ng&i”, két hop véi
téng hop va phan tich tu lidu da co trude
day. Nguon tu liéu nay s€ gop phan danh
gia ddy du hon gia tri ngudn loi ca ran néi
riéng va tai nguyén da dang sinh hoc noi
chung phuc vu cho nhirng dinh hudéng quy
hoach, bao ton va s dung hop ly tai
nguyén & ving bién nay trong twong lai.
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Il. VAT LIEU VA PHUONG PHAP

1. Pia diém va pham vi nghién ciru

bénh gia hién trang nguén loi ca ran duoc
thuc hiéq tai 12 tram ran dai’ dién xung
quanh quan dao Ly Son gom Bac An Binh,
Nam An Binh, Ran GO An Hai, Ran GO An

Vinh, B4i Lang, Phuc hoi 1, Phuc hoi 2, Trd
Hon, Bic Ran GO Nui Ltra, Nam Ran GO
NUGi Lira, Bdi Xép va Lach Chua Hang. Vi
tri va toa do cac tram khao sat duoc trinh
bay trong Bang 1 va Hinh 1.

Bang 1. Toa do vi tri cac tram khao sat ran san ho & Ly Son, thang 9/2015
Table 1. Coordination of study sites of coral reefs in Ly Son islands, September 2015

TT Tén tram Kinh d¢ Vi do
1 Bic An Binh 109.07961 15.4343
2 Nam An Binh 109.08580 15.4267
3 Ran GO An Hai 109.08159 15.3868
4 Ran GO An Vinh 109.08693 15.3818
5 Bai Léang 109.09596 15.3728
6 Phuc hc:)i 1 109.12559 15.3691
7 Phl;lC hoi 2 109.12559 15.3691
8 T[é Hon 109.14192 15.3700
9 Bac Ran GO NUi Lura 109.14295 15.3661
10 Nam Ran GO NUi Lura 109.15023 15.3673
11 Bai Xép 109.14449 15.3882
12 Lach Chua Hang 109.12099 15.3945
|
! + Bidc AnBinh + + n T N I
'
Nam An Binh
;
Lach Chua hang
Py
B Y Ran gb.An Héi o Bai x&p + E
L] ﬁ
Ran go An Vinh
o e hue Trd hon
.| X Bén lrm‘g + ’.Eéi. 9+ Nam-ran go +
Phuc . ndi lira
hdi 1 Bicran go
TY LE1: 25.000 nii lifa

Hinh 1. So d6 vi tri cac tram khao
Fig. 1. Sampling sites of coral reef

sat ran san hd ¢ Ly Son, thang 9/2015
s in Ly Son islands, Semptember 2015
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2. Phwong phap thu thap sb liéu

Panh gia quan x4 ca ran san hd dugc thuc
hién trén 2 day mit cat (mdi day dai 100 m)
dit song song voi bo trén hai déi mat bang
(d6 sau: 2 - 3 m) va suon doc (5-9m) tay
thudc vao dia hinh ran. Trén mdi doan cua
day mat cat duoc chia thanh 4 doan, mdi
doan c6 chiéu dai 20 m va hai doan cach
nhau 5 m (Hinh 2). Viéc danh gia cdc dac
trung cu tric va mat do cua quan xd ca ran
duoc thuc hién dong thoi trén cac mat cit
nhu sau:

e Ddinh gid ciu tricc quan x&: Tai mdi
tram, tién hanh khao sat trén 2 mat cat, mdi
mat cat dai 50 m trén 2 d6i mat bing va
suon dbc ran nhu mé ta & trén, trir tram Bic
Ran GO Nui Lua chi thuc hién trén 1 mat
cat trén doi suon doc. Trén mdi d6i, nguoi
danh gia boi cham theo duodng zic zic doc
dé ghi nhan thanh phan loai va dém sb
luong ca thé cua ting lodi ca4 xuit hién
trong pham vi 250 m? (50 m dai va 5 m
rong).

Poan 1 Doan 2
(20m) » (20m) \
,/’: \ // \\
—— P——

® Ddnh gid mdt @é: Tai moi tram, ngudi
danh gia tién hanh boi cham doc theo day
mat cat dat trén mdi d6i ran dé dém sd
luong va kich thudc cac nhom ca xuat hién
trong tung doan mat cat theo phuong phép
Kiém tra ran (Reefcheck) (Hodgson va Cs.,
2003) va diéu tra nguén loi sinh vét trong
c4c hé sinh thai bién nhiét d6i (English va
cs., 1997), dong thoi bd sung thém cac
nhoém ho ca ran chi yéu phd hop véi diéu
Kién va tinh trang cac ran & Ly Son. Pham
vi diéu tra trén timg doan day mat cat 1a
100 m? (20 m dai va 5 m rong). Thoi gian
diéu tra trén mdi mat cat dao dong tir 50 -
60 phat tiy thudc vao didu kién cta ran va
dugc tién hanh trong khoang tir 9:00 -
14:00 gio. Nhu vay, doi v6i mdi tram ran
khao sat co 8 l1an s liéu dugc thu thap (4
trén mat bang va 4 trén suon doc ran) va
day duoc xem 1a mau 1ap lai khi phan tich
thong ké.

Viéc dinh loai ca ran dugc dua theo cac
tai liéu phan loai cua Carcasson (1977),
Randall va cs. (1990), Myers (1991), Kuiter
(1992), Allen va cs. (2003).

DPoan 3 Poan 4
(20m) / (20m)
/ \\ 4 \\_
e [—— i
70T 75 95T 100

Sm bo trong

Day mat cit dai 100m

Hinh 2. So d6 4 doan trén day mit cét nghién ciru dai 100 m (theo Hodgson va cs., 2003)
Fig. 2. Position of the 4 segments placed on the 100 m transect (Hodgson et al., 2003)

3. Phan tich va xir Iy s6 liéu

Mat do tong sd va theo timg nhom kich
thude (1 - 10 cm, 11 - 20 cm, 21 - 30 cm va
> 30 cm) C& ran tai timg diém khao sat la s6
trung binh + d¢ 1éch chuan (s.d.) caa 8 doan
trén 2 day mat cat trén mat bang va suon
ddc ran trong pham vi dién tich 100 m®.

Dua vao tinh chat sit dung phd bién co
thé chia c4 ran thanh 2 nhém chinh, trong
d6 nhom ca co gia tri thyc pham 14 nhiing
ho ca co kich thudc 16n va thuong dugc
khai thac 1am thac an gom ca ml
(Serranidae), cad hong (Lutjanidae), ca heé
(Lethrinidae), ca kém (Haemulidae), ca khé
(Carangidae), ca bo da (Balistidae), ca bo
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gidy (Monacanthidae), ca phén (Mullidae),
ca dong (Nemipteridae), ca dia (Siganidae),
ca dubi gai (Acanthuridae), cd& mo
(Scaridae) va ca4 mién (Caesionidae); va
nhom ca canh 1a nhitng ho ca con lai ¢
kich thudc bé, gia tri thuc phém kém va
thuong duoc khai thac dé trung bay trong
c4c bé nudi canh.

So sanh cau tric quan x4 ¢4 ran theo thoi
gian dugc thyc hién trén 17 mat cat tai 9
tram (Bac An Binh, Nam An Binh, Ran G0
An Hai, Ran GO An Vinh, Bdi Lang, Bic
Ran GO NUi Ltra, Nam Ran GO NUi Lua,
B&i Xép va Lach Chua Hang) khao sat lip
lai cung phuong phap gitra 2 dot thang
7/2011 (Pé tai Nguyén Vian Long va cs.,
2014) va 9/2015 trong pham vi 250 m?.

Xac dinh cac tap hop quan x4 ca ran dic
trung duoc thuc hién bang phuong phap
phan tich da chiéu (multidimensionalscales
- MDS) tir ma tran vé thanh phan lodi va su
phong phu cia quan x4 ¢4 ran caa dot khao
sat nam 2015 va gitra dot 2011 va 2015 sau
khi dugc chuyén dang mirc do phong phu
bang cach ldy log (x + 1).

So sanh sy khac biét gitta cac tdp hop
quan xa ca ran duoc thuc hién bang phép
thir thong k& sy gibng nhau giita cac tap
hop (ANOSIM randomization test). Xac
dinh cidc nhom loai déac trung cho cac dang
tap hop duoc thuc hién bang phép tinh
SIMPER duya trén mic d6 wu thé va khac
biét gitta cac tap hop. Cac phép phan tich
ndy duoc thuyc hién trén phin mém
PRIMER 6.0.

I1l. KET QUA VA THAO LUAN
1. Hién trang quan x& 4 ran

Tap hop cac két qua tir truée dén nay da
thong ké dugc 232 loai thuoe 104 gidng va
40 ho c4 ran phan bd trén cac ran san ho
trong vung nudc xung quanh Ly Son (Phu
luc 1), trong d6 dot khao sat thang 9/2015
ghi nhan dugc 163 loai thudc 80 gidng va
34 ho so véi 92 loai ciia nam 2006 - 2007
(D¢ tai B6 Vian Khuong va Chu Tién Vinh,
2008), 142 loai vao nim 2011 (D¢ tai
Nguyén Vin Long va cs., 2014) va 162 loai

trong nam 2012 (VO Pién va cs., 2012).
Trong s6 d6, 10 ho c4 phd bién chiém gan
75% tong s loai d4 ghi nhan duoc trong
toan viing bién, gdm ca bang chai (Labridae):
50 lodi, ca thia (Pomacentridae): 43 loai, ca
mo (Scaridae) va ca dudi gai (Acanthuridae)
méi ho c6 16 lodi, c& budm (Chaetodontidae): 15
lodi, c& m0 (Serranidae): 9 loai, ca phen
(Mullidae): 7 loai, ca bo da (Balistidae): 6
loai, c& son (Apogonidae) va ca mao ga
(Blenniidae) mdi ho c6 5 loai, va cac ho con
lai chi c¢6 1 - 3 loai/ho (Bang 2).

Phén tich s6 liéu tai 12 tram ran khao sat
ciia nam 2011 va 2015 cho thiy s6 luong
lodi ghi nhan tai mdi tram trung binh
dat 81,3 + 23 lodi/tram (dao dong:
55 - 101 loai/tram), trong d6 cac tram &
phia tay - tdy nam (Ran GO An Vinh, Ran
GO An Hai, Bdi Ling), bic (Lach Chla
Hang) va déng - dong nam (Nam Ran GO
NUi Lira, Bai Xép) cua dao Lon c6 sb loai
cao hon (92 - 101 loai/tram) so v&i dao Bé
(Bic va Nam An Binh) va phia nam dao
Lén (Phyc hoi 1 & 2, Trd Hon, Bac Ran GO
NUi Lira) (Bang 2).

Mot sb nhom lodi phd bién xuat hién
tai hau hét cac tram ran khao sat
gom Acanthurus nigrofuscus, Ctenochaetus
striatus (ho c& dudi gai), Sufflamen
chrysoptera (ho ca bo da), Chaetodon
auriga, C. auripes, C. kleinii (ho ca buém),
Cirrhilabrus punctatus, Coris gaimard,
Cheilinus chlorourus, Gomphosus varius,
Halichoeres hortulanus, H. margaritaceus,
H. nebulosus, Labroides dimidiatus,
Macropharyngodon meleagris, Pseudo-
cheilinus hexataenia, Stethojulis banda-
nensis, S. strigiventer, Thalassoma hardwicke,
T. lunare, T. quinquevittatum (ho ca bang
chai), Parupeneus multifasciatus (ho ca
phén), Scolopsis bilineatus (ho ca dong
Nemipteridae), Abudefduf vaigiensis, Chrysiptera
sp., Pomacentrus coelestis, P. chrysurus
(ho ca thia), Labracinus cyclophthalmus (ho
ca dam bi Pseudochromidae), Chlorurus
sordidus, Scarus flavipectoralis (ho ca mo),
Epinephelus merra (ho ca ma), Canthigaster
valentini (ho ca4 noc Tetraodontidae) va
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Zanclus cornutus (ho ca thu lu Zanclidae)
(Phy luc 1).

So sanh voi mot sé khu vuc ran trong
viing bién ven by Viét Nam thi s6 luong
loai ca ran ghi nhan duge & ving bién xung
quanh dao Ly Son cao hon so v6i Con Co:
98 loai, Hai Van - Son Cha: 125 loai (Dé tai
Nguyén Vin Long va cs., 2014), Da Nang:
162 loai (Pé tai: “Piéu tra, nghién ctru ran
san hd va cac h¢ sinh thai lién quan vung
bién tir HOn Chao dén nam déo Hai Van va
ban dao Son Tra” do Nguyén Vin Long
thuc hién nam 2006), ven bd Binh Dinh:
195 loai (V6 Si Tuan & cs., 2005), Phu
Yén: 210 loai (Nguydn Vin Long, 2013),

Con Pao: 202 loai (V& Si Tuin & cs.,
2005), Phi Qudc: 152 loai (Nguyén Vin
Long & cs., 2008a) nhung lai thap hon so
v6i CU Lao Cham: 270 loai (B¢ tai: “Panh
gia da dang sinh hoc va chit luong moi
trudng ctia khu bao ton bién CU Lao Cham:
2004 - 2008” do Nguyén Vin Long va cs.
thyc hién nam 2008), vinh Van Phong: 267
loai, vinh Nha Trang: 528 loai, ven bo Ninh
Thuan: 244 loai va Hon Cau: 306 loai
(Nguyén Vin Long, 2009). Nhu vay co6 thé
nhan thay, khu hé c4 ran & quan dao Ly Son
khd da dang so voi nhiéu khu vuc khac
trong vung ven bo Viét Nam.

Bang 2. S lugng loai ciia mot s6 ho ca phé bién tai cac tram khao sat & Ly Son.
Table 2. Number of species of some common families of coral reef fishes in Ly Son

TT Ho Téong 1 2 3 4 5 6 7 8 9 10 11 12
1  Labridae 50 22 29 31 28 31 25 24 17 25 31 29 25
2  Pomacentridae 43 12 13 16 17 18 10 8 13 9 16 16 18
3  Scaridae 16 7 4 6 T 7 5 4 4 3 6 10 8
4 Acanthuridae 16 3 3 2 2 5 2 2 4 5 8 7 4
5 Chaetodontidae 15 3 3 6 7 7 3 4 6 2 5 6 11
6  Serranidae 9 1 2 2 3 3 0 0 2 2 2 3 1
7 Mullidae 7 1 1 4 5 4 2 2 2 2 4 4 5
8 Balistidae 6 2 1 2 1 1 1 1 1 1 3 1 2
9  Apogonidae 5 0 1 0 4 1 2 0 1 0 1 1 2
10 Blenniidae 5 1 3 4 3 4 1 1 2 1 3 2 3
11  Cac ho khac 60 14 10 19 22 20 10 9 16 19 18 20 20

Téng cong 232 66 70 92 99 101 61 55 68 69 97 99 99

Ghi cha: 1: Bdc An Binh, 2: Nam An Binh, 3: Ran GO An Hdi, 4: Ran GO An Vinh, 5: Bai Lang, 6:
Phuc hoi 1, 7: Phuc hoi 2, 8: Tro HOn, 9: Bac Ran GO NUi Lita, 10: Nam Ran GO NUi Lua,

11: Bai Xép va 12: Lach Chiia Hang

1.1. Mdt d¢ ca ran

S4 liéu khao sat tai 12 tram ran dai dién
trong nam 2015 ghi nhdn mat d§ trung
binh tong sé ca ran toan khu vuc dat
121,4 + 118,3 ca thé/100m® cao nhit &
Lach Chua Hang (314,4 c4 thé/100m?), tiép
dén 1d Nam Ran GO NUi Lira (176,4 ca
thé/100m?) va thip nhét tai Tré Hon (54,9
c& thé/100m?) (Bang 3). Phan 16n cac nhom

ca con lai trén ran cha yéu 12 nhém c6 kich
thuéc < 10 cm va cO gia tri kém (trung
binh: 84,5 ca thé/100m? chiém khoang
69,6% mat do tong sb), nhom 11 - 20 cm
(trung binh: 36,4 c4 thé/100m? chiém
29,6%), con cac nhom kich thudc > 20 cm
c6 mat do6 khong dang ké (chiém < 1%)
(Bang 3). Nhin chung su phan bé mat do
khéng c6 su tap trung nhu phan bd thanh
phan lodi, tuy nhién cac tram c6 mat do cao
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cling dugc ghi nhan chi yéu ¢ khu vuc phia
bic dén ddng nam dao Lon (Lach Chla
Hang, B&i Xép, Bic va Nam Ran GO Nui
Lua).

So Véi cac khu vyc ran trong diém khac
trong vung ven bo Viét Nam thi mat do ca
ran tai ving bién Ly Son cao hon khoang
gap 2 1an so v6i Con Co: 51,8 c& thé/100m”
va Hai Van - Son Cha: 559 (Pé tai
Nguyén Vin Long va cs., 2014), ven bo
Binh Pinh: 63,3 (V6 Si Tuin & cs., 2005);
1,3 lan so véi CU Lao Cham: 92,4 ca
thé/100m? (bé tai Nguyén Vin Long & cs.,
2008) va Phu Yén: 93,8 (Nguyén Vin
Long, 2013); kha tuong dong véi Da Nang:
140,5 c4 thé/100m? (P& tai Nguyén Vin
Long, 2006), vinh Van Phong: 121,7, vinh
Nha Trang: 136,4, ven bo Ninh Hai: 110,1
va Hon Cau: 106,8 (Nguyén Vin Long,
2009); nhung lai thap hon 1,3 lan so véi
Con Pao: 154,9 c4 thé/100m? (V6 Si Tudn
& cs., 2005) va 3,4 lan so v6i Phit Quéc:
418,3 c4 thé/100m® (Nguyén Vin Long &
cs., 2008a).

Trong thanh phan ca ran, mat do nhom
c6 gia tri thuc phiam trung binh dat
34,0 + 59,3 c4 thé&/100m? (chiém khoang
28% tong s6 mat do ca thé tai mdi tram) véi
su wu thé cia mot s ho nhu ca mé (trung
binh: 13,1 c4 thé/100m?), ca dia (8,3 ca
thé/100m?) va ca dudi gai (7,7 ca
thé/100m?), trong khi d6 cac ho cé ¢ gid tri
thuc phdm cao nhu cid md, ca& hong
(Lutjanidae), ca he va ca kém (Haemulidae)
déu c6 mat do khong dang ké (< 0,5 ca
thé/100m?) (Bang 4). Mot s loai chiém wu
thé voi mat d6 cao la ca4 dia (S.
canaliculatus), ca& mé (C. sordidus va S.
flavipectoralis) va c& dubi gai (A.
nigrofuscus va C. striatus). Tuong tu cac
tram c6 mat d6 cao ciia nhom ca thuc phﬁm
tap trung & phia tdy, bic dén déng nam
dao Lon.

Nhom ca canh 1a thanh phan chiém uwu
thé voi mat do trung binh toan khu vuc dat
87,8 + 88,6 ca thé/100m? (chiém khoang
72% mat do tong s6), cao gip hon 2,6 lan
S0 V&i mat dd nhém ca thyc pham (Bang 5).

Trong s6 d6, ho ca thia (chu yéu 1a
Abudefduf sexfasciatus, A. vaigiensis,
Chrysiptera sp., Dischistodus proso-
potaenia, Pomacentrus chrysurus va P.
coelestis) va ca bang chai (Cirrhilabrus
punctatus, Halichoeres margaritaceus, H.
nebulosus, Stethojulis bandanensis va T.
quinquevittatus) chiém wu thé (trung binh
tuong Ung: 38,2 va 32,7 ca thé/100m?). Mac
du khéng c6 sy tap trung nhung nhin chung
cac tram & khu vuc phia bac va déng nam
(Lach Chua Hang, Bic va Nam Ran GO Nui
Lira) vé& co ban co su phan bd voi mat do
cao hon cua cac ho thuoc nhom ca thuc
pham so véi cac khu vy khéc.

So v&i mot s6 khu vuc khac trong viing
bién ven bo Viét Nam thi tinh chit wu thé
Clia quan x& Ca ran ¢ Ly Son twong tu nhu
khu vuc ven bo Pa Nang, Binh Dinh, Phu
Yén, vinh Van Phong, vinh Nha Trang, ven
bo Ninh Hai, Hon Cau va Con Dao 1a co
wu thé v& mat do cla cac ho cé an rong (ca
ma, ca dia va ca dudi gai) va ca an sinh vat
phu du (ca thia, c&d bang chai) nhung lai
nghéo nan nhom cé an thit (c4 mu, c& hong,
ca kém, ca khé, ca bo da). Piéu ndy phan
anh tinh trang chung la c&c ran ¢ Ly Son
khéng con duy tri trong diéu kién tbt voi do
phu trung binh san hd séng chi dat 6,1 *
4,7% (Theo bé&o cao “Hién trang chi tiét, xu
thé bién d6i va mirc d6 ton thuong ran san
hé ving bién ven by Ly Son” thudc bao céo
chuyén dé cua dé tai “Ung dung tién bo ky
thuat trong phuc hoéi ran san hd khu vuc
bién ven bd huyén dao Ly Son, tinh Quang
Ngai” do Phan Kim Hoang thuc hién nam
2016), ngudn loi ca ran d4 va dang bi khai
thac can kiét, va diéu ndy xay ra tuong tu &
nhiéu noi khac trong viing ven bd Viét Nam
(V6 Si Tudn va cs., 2005; Nguyén Vin
Long, 2009).

Pbi voi mot s6 nhéom ca cd ¥ nghia
thuong mai va sinh thai trén cac ran theo
phuong phap Reefcheck (gdm ca mu > 30
cm, c& md gu, ca mo gu, ca bang chai gu va
ca kém) hau nhu ving mat hodc rat hiém
gap tai tat ca cac tram khao sat.
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Béng 3. Mat do ca ran (c4 thé/100m?) theo cac nhom kich thudc tai cac tram khéo sat
Table 3. Density of reef fishes (individuals/200m?) in the different size classes at study sites

TT Tram khio sat 1-10cm  11-20cm  21-30cm  >30cm Tong
1 Bac AnBinh 46,8 39,8 1,6 0,0 88,1
2 Nam An Binh 115,4 21,6 0,0 0,0 137,0
3 Ran GO An Hai 52,9 39,6 0,8 0,0 93,3
4 Ran GO An Vinh 56,0 14,8 0,1 0,1 71,0
5 BaiLing 69,8 63,4 0,1 0,0 133,3
6 Phuc hdi 1 47,0 32,1 0,3 0,1 79,5
7 Phuc hdi 2 69,1 40,1 0,5 0,0 109,8
8 Trd Hon 31,6 22,1 1,1 0,0 54,9
9 Béc Ran GO NUi Lua 72,0 27,0 0,3 0,0 99,3
10 Nam Ran GO Nui Lira 106,4 65,4 3,5 1,1 176,4
11 Bé&i Xép 72,5 27,6 0,0 0,0 100,1
12 Lach Chua Hang 2749 38,1 1,1 0,3 314,4
Trung binh £ s.d. 845+112,2 36,4+27,4 08+24 01+09 121,4+118.3
% 69,6 29,6 0,6 0,1 100

Béng 4. Mat do c4 ran (ca thé/100m?) cua cac ho phd bién
thudc nhom ca thuc phdm tai cac tram khéo sat
Table 4. Density of reef fishes (individual/100m?) of some dominant families
of target fishes at study sites

TT Tram Kkhéo sat Céthwe phdm CAmG Cahé Cadudigai Cadia Camo
1  Bic An Binh 29,3 0,4 0,0 10,6 1,3 15,4
2 Nam An Binh 17,5 0,0 0,0 59 0,0 9,0
3 Ran GO An Hai 434 0,4 0,0 8,6 10,4 18,4
4 Ran GO An Vinh 15,1 0,1 0,0 1,0 2,4 8,6
5  BAiLing 33,8 0,3 0,0 13,1 12,8 5,0
6 Phuchdil 18,9 0,0 0,3 3,3 1,3 9,0
7 Phuc hdi2 23,5 0,0 0,0 4,5 1,8 7.3
8 TréHon 15,1 0,9 0,3 5,9 1,1 3,6
9  Béc Ran GO NUi Lua 20,5 0,5 0,5 6,3 1,0 8,3
10 Nam Ran GO Ni Lira 31,4 0,8 0,0 15,1 0,3 9,8
11  Ba&i Xép 40,9 0,8 0,1 9,5 2,1 27,6
12 Lach Chua Hang 118,6 1,0 1,4 9,0 65,5 33,4

Trung binh + s.d. 340+593 04+0902+10 78+78 83+524 13,1+16,2

Béng 5. Mat do cé ran (& thé/100m?) cua cc ho phd bién
thudc nhom cd canh tai cic tram khao sat
Table 5. Density of reef fishes (individual/100m?) of some dominant families
of ornamental fishes at study sites

TT Tram Khio sat Cécanh Cabwém Céathia Cébangchai Céthién than
1  Bic An Binh 58,9 0,8 27,9 18,6 0,0

2 Nam An Binh 1195 0,3 61,0 58,1 0,0

3 Ran G0 An Hai 49,9 1,3 24,0 19,8 0,0

4 Ran GO An Vinh 55,9 2,3 12,5 16,0 0,0

5  BaiLing 99,5 2,0 29,8 27,5 0,0

6  Phuchoi 1 86,3 1,9 16,8 54,5 0,0

7 Phuchdi2 60,6 0,5 16,8 31,5 0,0

8 TréHon 39,8 4,1 18,1 10,3 0,0

9  Béic Ran GO NUi Lira 78,8 1,0 45,3 20,5 0,5
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10
11
12

Nam Ran G0 NUi Lura
Bai Xép
Lach Chua Hang

145,0
59,3
195,8

8,0
1,0
7,3

26,8
17,1
166,3

86,8
29,5
12,8

Trung binh £ s.d.

87,8+886 26+68 382+79,8 32,7+284

1,6

0,0

0,0
02+14

1.2. Cdu triic quéin x4 cé ran

Ké qua phan tich da chiéu (Multi-
dimensional Scales - MDS) tir 23 mit cat
cua 12 tram ran khdo sat trong nam 2015
cho thdy cé sy hinh thanh 2 tap hop quan x&
riéng biét (ANOSIM test; R = 0,665;
p < 0,01) phan b xung quanh khu vuc ran
& quan dao Ly Son nhu sau (Hinh 3):

Quin x4 A: Pay la dang quan x3 dic
trung va phd bién nhat duoc ghi nhdn tai
hau hét cac tram khao sat, trir khu vuc Trd
Hon. Sb luogng loai hién dién trong quan x4
nay chiém trén 76% (124/163 loai) tong so
loai ghi nhan dugc trong naim 2015 véi cac
nhom loai dic trung va chiém uu thé
Pomacentrus amboinensis, P. chrysurus,
P. coelestis, Dischistodus prosopotaenia,
Abudefduf sexfasciatus, Chromis marga-
ritifer,  Amphiprion  clarkii, Hemigly-
phidodon plagiometopon (ho ca thia),
Thalassoma quinquevittatum, Stethojulis

bandanensis, Halichoeres nebulosus, H.

margaritaceus, Cirrhilabrus punctatus,
Thalassoma amblycephalum, Cheilinus
chlorourus, C. trilobatus, Oxycheilinus

unifasciatus, Macropharyngodon meleagris
va Gomphosus varius (ho ca bang chai),
Chlorurus  sordidus va  Scarusflavi-
pectoralis (ho «c¢a md), Acanthurus
nigrofuscus (ho ca dubi gai), Siganus
canaliculatus (ho ca dia), Pempheris
oualensis (ho ca banh lai) va Parupeneus
barberinoides (ho ca phén).

Quan x4 B: Dang quan x4 nay phan b
trén d6i can va sau ¢ khu vuc Trd Hon, trén
d6i sau ¢ khu vuc Bai Xép va Lach Chia
Hang voi ciac nhém loai dic trung gom
Chaetodon melannotus (ho ca budm),
Parupeneus indicus va P. barberinus (ho ca
phén), Siganus spinus (ho ca dia) va
Lethrinus harak (ho ca hé).

C_ ]
p— -~

P e ~
L ]
NNLs™
4 NNLd .
/ PHZd  m N
| |
\ GAVs NA@QBS \
BNLd Piizs BB ] >
|
\ . PH1d " \
\ . GAHs
PH1s . BXEs \
S " gy BAB
SUA . pLaADe /
L ]

Ghi chl: BAB: Bdc An Binh, NAB: Nam An Binh,

GAH: Ran GO An Hai, GAV: Ran GO An Vinh,

BLA: Béi Ldang, PHOI: Phuc hoi 1, PHO2: Phuc hoi 2, THO: Tré Hon, BNL: Bdc Ran Go Nui
Lita, NNL: Nam Ran GO NuUi Lira, BXE: Bai Xép, LCH: Lach Chua Hang, s: doéi can,

d: doi sau

Hinh 3. Céc dang quan xa ca ran theo phan tich da chiéu (MDS)
Fig. 3. Analysis of multidimensional scales of reef fish communities
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2. Bién dong quin x& ca ran theo
thoi gian

Két qua phan tich da chiéu (MDS) quan x4
Ca ran trén 34 mat cit tai 9 tram ran khao
sat lap lai gitta nam 2011 va 2015 ghi nhan
€O su hinh thanh 2 tap hop riéng biét gitra
cac dot khao sat noi trén (ANOSIM test; R
=0,134; p < 0,01), trir khu vuec Ran GO An
Vinh, Bic Ran GO NUi Lira, Bai Xép va
Lach Chua Hang khéng c6 sy thay dbi rd
rang do c6 sy phan bd xen k& cua mot s6
Mt cit & cac tram noéi trén giira 2 dot khao
sat (Hinh 4). Su khac biét thé hién & chd sb
lugng loai va mat do trung binh toan khu
vuc trong dot khao sat nam 2015 (163 loai
va 367 cé4 thé/250m%) cao hon so v6i nim
2011 (tirc cao hon 33 loai va 1,7 lan), trong
d6 mat do tang dang ké nhat tai Nam Ran
GO Nui Lira (6,5 1an), Lach Chia Hang (4,1
lan) va B&i Lang (3,8 lan) (Hinh 5).

Phan tich chi tiét vé tinh chat quan xa
ghi nhan c6 su khac biét dang ké vé su uu
thé cua cac nhom loai dic trung giita 2 dot
khao sat néi trén. Trong ndm 2011, quan x&
cd dugc dic trung va chiém wu thé
boi cac loai Cirrhilabrus punctatus,

Macropharyngodon meleagris, Cheilinus
chlorourus, Stethojulis strigiventer (ho
ca bang chai), Chromis weberi, C.
margaritifer, Dascyllus trimaculatus (ho ca
thia), Parupeneus multifasciatus (ho ca
phén) va Chlorurus sordidus (ho ca md),
trong khi d6 niam 2015 lai uu thé boi
Abudefduf sexfasciatus, A. vaigiensis,
Dischistodus prosopotaenia, Pomacentrus
coelestis (ho ca thia), Oxycheilinus
unifasciatus, Thalassoma quinquevittatum
(ho ca bang chai), Acanthurus nigrofuscus
(ho ca dudi gai), Apogon sp. (ho ca son),
Pempheris oualensis (ho ca banh lai),
Labracinus cyclophthalmus (ho ca dam bi)
va dac biét 1a su gia tang dot bién mat do
cua loai ca dia cana Siganus canaliculatus
(Bang 6).

Su khac biét trong ciu tric quin x3 cé&
ran gitra 2 dot noi trén rat c6 thé 1a do thoi
gian tién hanh gitra 2 dot khao sat khac
nhau thang 7/2011 va thang 9/2015 hoac c6
thé do mot s6 nguyén nhan tac dong tir tu
nhi€én va con ngudi trong g1a1 doan gitra
nam 2011 va 2015 da gop phan 1am thay
dbi cau triic quan x4 c4 ran.

Nam
m 2011
® 2015

— -

Hinh 4. Phan tich da chiu cAu triic quin x4 ¢4 ran gitra ndm 2011 va 2015
Fig. 4. Analysis of multidimensional scales of reef fish communities between 2011 and 2015

120



1.500

02011 m2015

1.200

|

900

600

Bd phong phu (ca théf250m2)

Béc Nam
An Binh

Ran Go
An Hai

Ran Go

An Binh An Vinh

atnanadal

Lang  GoNui Lira GoNGi Lra  Xép

Bic Ran Nam Ran Bai Lach Trung

Chua Hang binh

Tram giam sat

Hinh 5. So sanh mat do trung binh cua quin x4 ¢4 ran gitra ndm 2011 va 2015
Fig. 5. Comparision of density of reef fish communities between 2011 and 2015

Bing 6. D6 phong phu cac nhom lodi ¢ ran wu thé giita cac dot khao sat
Table 6. Adundance of some dominant species of reef fishes between study years

Ho Thanh phan loai 2011 2015
Scaridae Chlorurus sordidus 35,5 21,9
Pomacentridae Pomacentrus coelestis 7,8 22,3
Abudefduf sexfasciatus 19 49,2
A. vaigiensis 1,2 7,1
Chromis weberi 51 1,3
Dascyllus trimaculatus 2,1 0,8
Dischistodus prosopotaenia 1,4 6,3
Labridae Cirrhilabrus punctatus 10,8 6,8
Cheilinus chlorourus 3,6 1,3
Macropharyngodon meleagris 4,6 2,0
Oxycheilinus unifasciatus 0,1 3,8
Stethojulis strigiventer 2,7 0,7
Thalassoma quinquevittatum 8,5 22,7
Apogonidae Apogon sp. 2,1 11,8
Siganidae Siganus canaliculatus 2,5 34,9
Mullidae Parupeneus multifasciatus 6,9 2,3
Pempheridae Pempheris oualensis 0,5 14,2
Pseudochromidae Labracinus cyclophthalmus 0,5 4,1
Acanthuridae Acanthurus nigrofuscus 8,5 19,6

IV. NHAN XET

Véi trén 232 loai thuoc 104 gidng va 40 ho
dugc ghi nhan da cho thiy muc d6 da dang
Clia quan x4 C4 ran ving bién Ly Son tuong
dbi da dang so voi nhiéu viing bién ven bd
tr Quang Tri (Con C6) dén Phu Yén (trur
Cu Lao Cham), Cén Pao va Phi Qubc,
nhung lai kém da dang hon so v6i1 cac khu
vuc tir Khanh Hoa dén Binh Thugn,

Mat d6 ca ran chi duy tri 6 mic trung
binh, trong d6 nhém ca ¢ kich thude bé va
it c6 gia tri thuoc nhom ca canh chiém wu
thé (> 70%), cac nhom ca co kich thudc 16n
va c6 gia tri thudc nhom cé thuc pham cod
mat do thip voi chu yéu 1a cac ho cé an
rong (c4 mo, ca dia va ca dudi gai). Didu
nay cho thay ngudn loi c4 ran da va dang bi
khai thac can kiét.
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Phan tich ciu trac quan xa nim 2015 cho
thiy c6 sy hinh thanh 2 dang tip hop quan
X4 C4 ran co ban, trong d6 1 quan xa phan
bd phd bién ¢ hau hét cac tram khao sat.
Diéu nay cho thiy c6 su tuong dong Vé tinh
chat quan x4 c& giita cac khu vic ran xung
quanh quan dao nay.

C6 su thay d6i ciu trac quan x4 ca ran
theo thoi gian, trong d6 sb luong loai, do
phong phu va tinh vu thé ctia quan x4 trong
dot khao sat nam 2015 cao hon, S0 v&i nam
2011, dic biét 1a su gia tang manh mat do
cua loai cé dia cana (Siganus canaliculatus)
va mot s loai cé thia.
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Phu luc 1. Danh sach thanh phéan 10ai ¢4 ran san hé & KBTB Ly Son
Annex 1. List of species of coral reef fishes in Ly Son marine protection area

TT Thanh phan loai
BO ANGUILLIFORMES 31 Lutjanus lemniscatus (Valenciennes, 1828)
HO MURAENIDAE 32 L. lutjanus Bloch, 1790
1  Gymnomuraena zebra (Shaw, 1797) 33 L. sebae (Cuvier, 1816)
2 Gymnothorax sp HO CAESIONIDAE
BO MYCTOPHIFORMES 34 Caesio caerulaurea Lacepéde, 1801
HO SYNODONTIDAE HO NEMIPTERIDAE
3 Synodus binotatus Schultz, 1953 35 Pentapodus sp
4  S.variegatus (Lacepéede, 1803) 36 Scolopsis bilineata (Bloch, 1793)
BO BERYCIFORMES 37 S.ciliata (Lacepéde, 1802)
HO HOLOCENTRIDAE 38 S. margaritifera (Cuvier, 1830)
5  Muyripristis violacea Bleeker, 1851 HO HAEMULIDAE
6  Sargocentron caudimaculatum (Rippell, 1838) 39 Plectorhinchus chaetodonoides Lacepede, 1801
7 S. spiniferum (Forsskal, 1775) 40 P. lineatus (Linnaeus, 1758)
BOQ SYNGNATHIFORMES 41 P. lessonii (Cuvier, 1830)
HO AULOSTOMIDAE HO LETHRINIDAE
8  Aulostomus chinensis (Linnaeus, 1766) 42  Lethrinus harak (Forsskal, 1775)
HO FISTULARIIDAE 43 L. nebulosus (Forsskal, 1775)
9  Fistularia commersonii Rippell, 1838 44  Monotaxis grandoculis (Forsskal, 1775)
HO CENTRISCIDAE HO MULLIDAE
10 Aeoliscus strigata (Ginther, 1861) 45 Parupeneus barberinoides (Bleeker, 1852)
BOQ SCORPAENIFORMES 46 P. barberinus (Lacepéde, 1801)
HO SCORPAENIDAE 47 P. cyclostomus (Lacepéde, 1801)
11  Dendrochirus zebra (Cuvier, 1829) 48 P.indicus (Shaw, 1803)
BO MUGILIFORMES 49 P. multifasciatus (Quoy & Gaimard, 1825)
HO SPHYRAENIDAE 50 P. pleurostigma (Bennett, 1831)
12 Sphyraena sp 51 P. trifasciatus (Lacepéde, 1801)
BOQ PERCIFORMES HO PEMPHERIDAE
HO SERRANIDAE 52 Pempheris oualensis Cuvier, 1831
13  Aethaloperca rogaa (Forsskal, 1775) HO KYPHOSIDAE
14  Cephalopholis boenak (Bloch, 1790) 53 Kyphosus cinerascens (Forsskal, 1775)
15 C. urodeta (Forster, 1801) HO CHAETODONTIDAE
16  Epinephelus fasciatus (Forsskal, 1775) 54 Chaetodon auriga Forsskal, 1775
17 E. hexagonatus (Forster, 1801) 55 C. auripes Jordan & Snyder, 1901
18 E. maculatus (Bloch, 1790) 56 C. citrinellus Cuvier, 1831
19 E. merra Bloch, 1793 57 C. ephippium Cuvier, 1831
20 E.tauvina (Forsskal, 1775) 58 C. kleinii Bloch, 1790
21 Grammistes sexlineatus (Thunberg, 1792) 59 C. lunula (Lacepede, 1802)
HO PSEUDOCHROMIDAE 60 C. melannotus Bloch & Schneider,1801
Labracinus cyclophthalmus (Muller & Troschel,
22 1849) 61 C. ornatissimus Cuvier, 1831
HO PRIACANTHIDAE 62 C. rafflesii Anonymous [Bennett], 1830
23 Priacanthus hamrur (Forsskal, 1775) 63 C. trifascialis Quoy & Gaimard, 1825
HO APOGONIDAE 64 C. trifasciatus Park, 1797
24 Apogon sp 65 C.vagabundus Linnaeus, 1758
25  Archamia fucata (Cantor, 1849) 66 C. xanthurus Bleeker, 1857
26  Cheilodipterus macrodon (Lacepede, 1802) 67 Heniochus chrysostomus Cuvier, 1831
27 C. quinquelineatus Cuvier, 1828 68 H. varius (Cuvier, 1829)
28  Ostorhinchus cyanosoma (Bleeker, 1853) HO POMACANTHIDAE
HO CARANGIDAE 69 Centropyge vrolikii (Bleeker, 1853)
29 Caranx sexfasciatus Quoy & Gaimard, 1825 70 Pomacanthus imperator (Bloch, 1787)
HO LUTJANIDAE HO POMACENTRIDAE
30 Aprion virescens Valenciennes, 1830 71 Abudefduf sexfasciatus (Lacepede, 1801)
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72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113

114
115
116
117
118
119
120
121
122
123
124
125
126
127

A. vaigiensis (Quoy & Gaimard, 1825)
Acanthochromis polyacanthus (Bleeker, 1855)
A.sp

Amblyglyphidodon curacao (Bloch, 1787)
A.sp

Amphiprion clarkii (Bennett, 1830)

A. melanopus Bleeker, 1852

A. perideraion Bleeker, 1855

A. sandaracinos Allen, 1972

Chromis margaritifer Fowler, 1946
C.sp

C. ternatensis (Bleeker, 1856)

C. viridis (Cuvier, 1830)

C. weberi Fowler & Bean, 1928
Chrysiptera brownriggii (Bennett, 1828)
C.sp

C. taupou (Jordan & Seale, 1906)

C. unimaculata (Cuvier, 1830)
Dascyllus reticulatus (Richardson, 1846)
D. trimaculatus (Ruppell, 1829)
Dischistodus fasciatus (Cuvier, 1830)

D. prosopotaenia (Bleeker, 1852)

Hemiglyphidodon plagiometopon (Bleeker, 1852)

Neoglyphidodon melas (Cuvier, 1830)

N. nigrogris (Cuvier & Valenciennes, 1830)
Neopomacentrus bankieri (Richardson, 1846)
N. violascens (Bleeker, 1848)
Plectroglyphidodon dickii (Liénard, 1839)
P. lacrymatus (Quoy & Gaimard, 1825)

P. leucozonus (Bleeker, 1859)
Pomacentrus amboinensis Bleeker, 1868

. bankanensis Bleeker, 1854

. brachialis Cuvier, 1830

. burroughi Fowler, 1918

. chrysurus Cuvier, 1830

. coelestis Jordan & Starks, 1901

. lepidogenys Fowler & Bean, 1928

. moluccensis Bleeker, 1853

. philippinus Evermann & Seale, 1907

spl

. Sp2

. tripunctatus Cuvier, 1830

HO LABRIDAE

Anampses meleagrides Valenciennes, 1840
Bodianus axillaris (Bennett, 1832)
Cheilinus chlorourus (Bloch, 1791)

C. oxycephalus Bleeker, 1853

C.sp

C. trilobatus Lacepede, 1801

Cheilio inermis (Forsskal, 1775)
Cirrhilabrus punctatus Randall & Kuiter, 1989
Coris batuensis (Bleeker, 1856)

C. gaimard (Quoy & Gaimard, 1824)
Gomphosus varius Lacepede, 1801
Halichoeres argus (Bloch & Schneider, 1801)
H. biocellatus Schultz, 1960

H. chloropterus (Bloch, 1791)
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130
131
132
133
134
135
136
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
168
169
170
171
172
173
174
175
176
177
178
179

180
181
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. hortulanus (Lacepede, 1801)

. leucurus (Walbaum, 1792)

. margaritaceus (Valenciennes, 1839)

. marginatus Rippell, 1835

. melanochir Fowler & Bean, 1928

. melanurus (Bleeker, 1851)

. nebulosus (Valenciennes, 1839)

. prosopeion (Bleeker, 1853)

. scapularis (Bennett, 1832)

. Sp

. trimaculatus (Quoy & Gaimard, 1834)
Hemigymnus fasciatus (Bloch, 1792)

H. melapterus (Bloch, 1791)
Hologymnosus annulatus (Lacepéede, 1801)
H. doliatus (Lacepede, 1801)

Labrichthys unilineatus (Guichenot, 1847)
Labroides bicolor Fowler & Bean, 1928
L. dimidiatus (Valenciennes, 1839)
Macropharyngodon negrosensis Herre, 1932
M. meleagris (Valenciennes, 1839)

M. ornatus Randall, 1978

Novaculichthys taeniourus (Lacepéede, 1801)
Oxycheilinus bimaculatus (Valenciennes, 1840)
O. unifasciatus (Streets, 1877)

P. hexataenia (Bleeker, 1857)

P. octotaenia Jenkins, 1901

Stethojulis bandanensis (Bleeker, 1851)

S. strigiventer (Bennett, 1833)

S. trilineata (Bloch & Schneider, 1801)
Thalassoma amblycephalum (Bleeker, 1856)
T. hardwicke (Bennett, 1830)

T. jansenii (Bleeker, 1856)

T. lunare (Linnaeus, 1758)

T. lutescens (Lay & Bennett, 1839)

T. purpureum (Forsskal, 1775)

T. quinquevittatum (Lay & Bennett, 1839)
HO SCARIDAE

Cetoscarus bicolor (Ruppell, 1829)
Chlorurus microrhinos (Bleeker, 1854)

C. sordidus (Forsskal, 1775)

C.sp

Scarus altipinnis (Steindachner, 1879)

. dimidiatus Bleeker, 1859

. flavipectoralis Schultz, 1958

. forsteni (Bleeker, 1861)

. ghobban Forsskal, 1775

. niger Forsskal, 1775

. oviceps Valenciennes, 1840

. rivulatus Valenciennes, 1840

. rubroviolaceus Bleeker, 1847

. schlegeli (Bleeker, 1861)

sp

S. spinus (Kner, 1868)

HO CIRRHITIDAE

Cirrhitichthys falco Randall, 1963
Paracirrhites arcatus (Cuvier, 1829)
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184
185
186
187
188

189
190
191

192
193

194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209

HO PINGUIPEDIDAE

Parapercis clathrata Ogilby, 1910

P. millipunctata (Ginther, 1860)

HO BLENNIIDAE

Cirripectes sp

Exallias brevis (Kner, 1868)

Meiacanthus grammistes (Valenciennes, 1836)
Plagiotremus rhinorhynchos (Bleeker, 1852)
Salarias fasciatus (Bloch, 1786)

HO GOBIIDAE

Amblyeleotris wheeleri (Polunin & Lubbock, 1977)
Gobiodon sp

Valenciennea strigata (Broussonet, 1782)
HO MICRODESMIDAE

Nemateleotris magnifica Fowler, 1938
Ptereleotris evides (Jordan & Hubbs, 1925)
HO ACANTHURIDAE

Acanthurus albipectoralis Allen & Ayling, 1987
. auranticavus Randall, 1956

. lineatus Linnaeus, 1758

. nigricans Linnaeus, 1758

. nigrofuscus (Forsskal, 1775)

. nigroris Valenciennes, 1835

sp

. triostegus (Linnaeus, 1758)

Ctenochaetus binotatus Randall, 1955

C. cyanocheilus Randall & Clements, 2001
C. striatus (Quoy & Gaimard, 1825)

C. strigosus (Bennett, 1828)

Naso annularis Valenciennes, 1835

N. lituratus (Forster, 1801)

Zebrasoma scopas (Cuvier, 1829)

Z. velifer (Bloch, 1795)
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211
212
213
214

215

216
217
218
219
220
221

222
223

HO ZANCLIDAE

Zanclus cornutus (Linnaeus, 1758)

HO SIGANIDAE

Siganus canaliculatus (Park, 1797)

S. fuscescens (Houttuyn, 1782)

S. guttatus (Bloch, 1787)

S. spinus (Linnaeus, 1758)

BOQ PLEURONECTIFORMES

HO PARALICHTHYIDAE
Pseudorhombus arsius (Hamilton, 1822)
BO TETRAODONTIFORMES

HO BALISTIDAE

Balistapus undulatus (Park, 1797)
Melichthys sp

Pseudobalistes sp

Rhinecanthus aculeatus (Linnaeus, 1758)
R. rectangulus (Bloch & Schneider, 1801)
Sufflamen chrysopterum (Bloch & Schneider, 1801)
HO MONACANTHIDAE

Aluterus scriptus (Osbeck, 1765)
Amanses scopas (Cuvier, 1829)

224 Oxymonacanthus longirostris (Bloch & Schneider, 1801)

225

226
227

228

229
230
231
232

Pervagor janthinosoma (Bleeker, 1854)
HO OSTRACIIDAE

Ostracion cubicus Linnaeus, 1758

O. meleagris Shaw, 1796

HO DIODONTIDAE

Diodon holocanthus Linnaeus, 1758

HO TETRAODONTIDAE

Arothron hispidus (Linnaeus, 1758)

A. nigropunctatus (Bloch & Schneider, 1801)
Canthigaster solandri (Richardson, 1845)
C. valentini (Bleeker, 1853)
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