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ABSTRACT

Taiping Dao(ltu-Aba island), belonging to Nansha Quntao(Spartly island),
situates among the Philippincs, Borneo and Vietnam, about 1,600 km away
from Kaochsiung harbour, Taiwan. It bears 0.46 square kilo meter in dimension.
The main vegetation of this island is coastal forest, which is mainly composed
of Hernandia sonora, Terminalia catappa, Ochrosia oppositifolia, Morinda
citrifolia, Scaevola sericea and Messerschmiedia argentea. The minor parts are
grassland and region of scattering trees. A total of 109 species of vascular plants
arc recorded from this island. Among them, 82 species are considered as native.
10 species, i.e. Ochrosia oppositifolia, Acalypha boehmerioides, Caesalpinia
major, Pisonia grandis, Triumfetta procumbens, Pipturus argenteus, Cayratia
trifolia, Digitaria setigera var. calliblepharata Pandanus tectorius and

Stenotaphrum micranthum, are not found in Taiwan proper and its adjacent

1slands.
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Tabe I. The composition and habits of vascular plants in Taipingtao
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#fl B COMPOSITION E 1 HABIT
o OB

TAXA £ = B | Bk | A | BB | BX
FAMILY | GENUS | SPECIES | TREE |SHRUB| VINE | HERB

e R R a 2 2 3 0 0 0 3

FTERIDOPHYTES b 2 2 3 0 0 0 3

TR a 36 68 82 13 20 12 37

DICOTYLEDONS b 25 45 57 10 10 11 26

B 7Y a 22 24 0 22

MONOCOTYLEDONS b 6 19 21 19

& =+ a 45 92 109 15 20 12 62

TOTAL b 33 66 81 12 10 it 48

a: oM Total species;

b: B 4®HE Native species
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Appendage 1: List of plants in Taipingtao

Fungi =¥

Polyporaceae | HFHH
Trametes orientalis (Yasuda) Imazuki %78

Pteridophytes FREAAEY)

Oleandraceaec BERFl

Nephrolepis auriculata (L.) Trimen &h& -
Nephrolepis biserrata (Sw.) Schott & IS5

Psilotaceae fAZERFE
Psilotum nudum (L.} Beauv, FAEERE

Dicotyledons YRR

Acanthaceae EIFEEl
Blechum pyramidatum (Lam.) Urban. #i[8E

Aizoaceae HEHEFEl
Sesuvium portulacastrum (L) L. 18E &5

Amaranthaceae E &}
Achyranthes aspera L. var. indica L. EI[E 40
Amaranthus viridis L. BEXR

Annonaceae H#FEE
Annona squamosa L. FHF K

Apocynaceae FTTHERE]
Nerium indicum Mill. EFTHk
Ochrosia oppositifolia (Lam.) K.Schum. 5B

Araliaceae FhIF}
Polyscias guilfoylei (Bull.) L. H. Bailey &kt

Boraginaceae 50E1F
Ehretia resinosa Hance {H#HE B &S
Heliotropium indicum L. R &
Heliotropium ovalifolium Forssk. var. depressum (Cham.) Merr, (RERXFR
Messerschmidia argentea (L.) Johnston 57Kk AK

Caricaceae #FHAJLE}
Carica papayva L. Z]J

Casuarinaceae AFRHE
Casuarina equisetifolia L. AR5
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Combretaceae {#iFE TR
Terminalis catappa L. F&{—

Compositae &l
Bidens pilosa L. =R}
Eclipta prostrata L. #8[
Synedrella nodiflora (L.) Gaert. £FEF
Tridax procumbens L. E%
Vernonia cinerea (L.) Less. —f5 &
Wedelia biflora (L.} DC. E£7EiEatsy

Convolvulaceae [EE
Ipomoea aquatica Forsk. 72,,Z8
Ipomoea gracilis R. Br. #E4-
Ipomoea obscura (L.) Ker-Gawl. Bk
Ipomoea pes-caprae (L.) Sweet subsp. brasiliensis (L.) Oostst. E¥kgE
Ipomoea triloba L. ([ {E¥7=3E
Ipomoea tuba (Schlecht.) G. Don [FEXKF;5H

Cucurbitaceae JIF}
Luffa cylindrica (1..) M. Roem. &/

Euphorbiaceae -KEF
Acalypha boehmerioides Miq. ZERFIEHE
Acalypha indica L. [IEEE
Chamaesyce atoto (Forst. f.) Croizat &A%
Chamaesyce hirta (L.) Millsp.  Aiefe
Chamaesyce prostrata (Ait.)) Small &K
Chamaesyce thymifolia (L.) Millsp. s \JeiLar
Fluegga virosa (Roxb. ex Willd.) Voigt i
Phyllanthus urinaria L. E TR
Ricinus communis L. B

Goodeniaceae FidHARL
Scaevola sericea Vahl. Bl

Guttiferae ik
Calophyllum inophyllum L. BERE

Hernandiaceae ¥ 2E4fEl
Hernandia sonora L. #HTEH

Labiatae EEIEHE
Ocimum basilicum L. HG&

Lauraceae FEF}
Cassytha filiformis L. fEfg=

Lecythidaceae EEFE|
Barringtonia asiatica (L.) Kurz {43 K

Leguminosae 7§l
Alysicarpus vaginalis (L) DC. oy
Caesalpinia bonduc (1..) Roxb. HEE.[,



Caesalpinia major (Medik.) Dandy & Exell FHE#K
Canavalia cathartica Thou. /JNHET]H

Desmodium scorpiurus (Sw.) Desv. BE [ [iEma
Erythrina variegata L. HE|RE]H

Leucaena leucocephala (Lam.) de Wit $RSE

Mimosa pudica L. &3EE

Senna tora (L.) Roxb. {tBEH

Sophora tomentosa L. B

Vigna adenantha (G.F.Meyer) Marechal et al. JRZEG]
Vigna marina (Burm.) Merr, Ei[ G

Malvaceae gpER
Malvastrum coromandelianum (L.) Garcke T
Sida rhombifolia L. SRR {E
Sida veronicaefolia Lam. %34 THiE

Meliaceae FFl
Aglaia formosana (Hayata) Hayata L4

Moraceae Z&F}
Ficus microcarpa L. £. ¥4

Myrtaceae b4 iR}
Psidium guajava L. {5
Syzygium samarangense (Blume) Merr. & Perry E5E

Nyctaginaceae 5ZEFF
Boerhavia diffusa L. B,
Pisonia grandis R. Br. QAEFE

Portulacaceae EpgEE
Portulaca oleracea L. EEEH

Rhamnaceae 2%
Colubring asiatica (L.) Brongn., THiNAEZE

Rubiaceae §HEH}
Dentella repens {L.) Forest. /JHFHE

Guettarda speciosa L. EIEFEAK
Hedyotis corymbosa (L) Lam. H{FEREBE
Morinda citrifolia L. 5

Rutaceae Z=ZFEFF!
Citrus grandis Osbeck ff

Citrus limon Burm. f&E#E

Solanaceac F§fl
Capsicum annum L. B
Physalis angulata L. {S5EEH

e

Solanum nigrum L. BEZE

Tiliaceae k%l
Corchorus aestuans L. $iE R
Triumfetta procumbens Forst. . &G EMEE

Ok 227
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Urticaceae LR}
Pipturus argenteus (Forst. f.) Wedd. HEFE RN

Verbenaceae & HFEIR}
Phyla nodiftora (L.) Greene Tk
Premna obtusifolia R. Br. BHip¥
Stachytarpheta urticaefolia (Salisb.) Sims. ER =N

Vitaceae BHIFE
Cayratia trifolia (L) Domin =#Epg

Monocotyledons B FiEf4)

Araceae KFEFR
Typhonium divaricatum (L.} Decne. Na==3-]

Cyperaceae J5EF
Cyperus compressus L. PR &
Cyperus rotundus L. FHftF
Fimbristylis cymosa R. Br. & &5
Mariscus javanicus (Houtt.) Merr. & Metcalfe AREETF S

Gramineae FAF!
Brachiaria subquadripara (Trin.) Hitchc. MY S
Cenchrus echinatus L. FEZE
Chloris barbata Sw. Fi~H
Cynodon dactylon (L.) Pers. 5
Dactyloctenium aegyptium (L.) Beauv. BEMF
Digitaria setigera R, & S. HHEEF
Digitaria setigera R. & 8. var. calliblepharata (Henr.) Veldk. EiGHEERF
Eleusine indica (L.) Gaertn. 445
Lragrostis amabilis (L.) Wight & Arn. ex Nees Gl B
Panicum repens L. &ithE
Pennisetum setosum (Sw.) L. C. Rich. &gHisuE 2L
Sorghum nitidum (Vahl.) Pers. gER
Sporobolus diander (Retz.) Beauv. HEERE
Stenotaphrum micranthum (Desv.) C.E.Hubb. z2ieyr
Thuarea involuta (Forst.) R. Br. ex Roem. & Schult. FE

Hydrocharitaceae sK#%Hl
Thalassia hemprichii (Ehrenb.) Aschers. i

Musaceae EER
Musa sapientum L. FHE

Palmae FRHEH
Cocos nucifera L. HT-

Pandanaceae §590R5}
Pandanus tectorius Sol. FE o0y
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ABSTRACT

In our 34.5 hours of study on Taiping Dao(Itu-Aba island),we have
recruded 763 birds belonging to 17 family and 51 different species. Adding to
these numbers the number of birds recorded on the ocean voyage, we come up

with a combined total of 918 birds in 19 family and 59 different species.

Total of 37 hours of our study on Pratas island, we founded 153 birds be-

longing to 5 family and 13 different species

The avifauna of Taiping and Pratas island consist of primarily migratory
bird. Being such an important stop over point along migratory birds east Asian
route,and it is extremely important and facinating place to study birds due to its

strategic place in the migration flyway of east Asia.

This report is the first study published about Taiping Dao ornithological
resources and second time record of Tungsha Dao(Partas island) birds. Having
arrived at the end of migratory season and stayed for only a short period, the
results of our study are not sufficient. to gain a complete avifauna of these

islands, a schedule must be set up for maney years of prolonged studies.
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156~19,23~28H

—/KH#EEFL Procellariidae

1.7%Es Bulweria bulwerii

2. B8/ Es Pterodroma leucoptera

3. BEAME/NE Pterodroma rostrata

4 JREKHES Puffinus qriseus

5. A7k#EE Calonectris leucomelas
—IEERL Phaethontiddae

6. F1IFREVEE Phaethon lepturus
ZHMREEL Sulidae

7.HIHEE Sula leucoaaster
MRl Ardeidae

8.540E%¥ Bubulcus ibis

9.78% Audeola bacchus

10./NE%¥ Egretta qarzetta

11.th53¥Eqretta intermedia

12 5% Egretta sacra

13 7% Nycticorax nycticorax
AEEEF] Fregatadae

14, ABFEREE Fregata ariel

15 KEEE Fregata minor
NEEEccipitridae

16.%2/% Accipiter virgatus

17,7708 Accipiter soloensis
EHREERY Rallidae

18 HEfk%E Amaurornis phoenicurus
Ni#EE Charadriidae

19. i Af/% Charadrius alexandrinus

20 . %:E1{i& Charadrius dominicus

21 ./NBEYE{E Charadrius dubius

22 Hetifik Charadrius mongoius

23 JKEF(R Pluvialis squatarola
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15
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2
3
26

36

30
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i %

il {7 3% §

NA
198

20H

21

22H

238

15~19,23~28H

NAEFL Scolopacidae

24 $5¥% Charadrius leschenaultii

25.%WA#8 Arenaria interpres

26 .78 Calidris alpina

27 G¥# Calidris ferraginea

28 B8 Calidris ruficollis

29 .4E@8 Calidris tenuirostris

30. =ZHtAB Crocethia alba

31 . E=2AS Tringa brevipes

32./M9%5 Numenius minutus

33.BiFE Numenius madagascariensis

34 . #f59% Numenius phaeopus

35 .85 Tringa qlaveola

36. F24& Tringa nebularia

37 HE¥ES Tringa ochropus

38.7REA Tringa totanus

39 545 Tringa hypoleucos
HARMEEL Glareolidae

40 . 3%f® Glareola pratincola
HEEE} Laridae

4] . BEHEHREES Gelochelidon nilotica

42 . 5/8%#%B8 Sterna anaethetus

43 . JRHH#ES Sterna bergail

44 E#:BE Sterna sumatrana
TIEERL Alcidae

45 ¥94 Synthliboramphus antiquus
LHHEERE Cuculidae

46. %8 Cuculus sataratas

47 ®:HE Eudynamys scolopacea
HIFZEEL Alcedinidae

48.25%2 Alcedo atthis
FHFEL Apodidae

49 /\E#FE Apus affinis

37

L Lo

9%

11

63

60

56

15
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_ X B 5 17 3%
FiH A US|
198} 20| 21 8| 22| 23H| 15~19,23~28H
Shatekl Hirundinidae
50. BB Apus pacificus 2
51.%#& Hirundo rustica 29 |35 |26 |18 30
52.7~iE# Hirundo daurica 1
EHEE Motacillidae
53.#HZEE Anthus cervinus 3] 2 11
64 %125 Anthus hodgsoni 7
55. #ETE Motacilla flava 2 | 7 |2 12 {26
56, IKABRE Motacilla cinera 1
KBl Turdidae
57 EER&FE Monticola solitaria 1 1 1
KR Sylviidae
58 Ji#HEE Cettia diphone 1 1
59 . BidtAiE Phylloscopus borealis 1
Tl b4 25t 221 20 281 18 14
=1 gt
&= g 167 | 159 | 139 {148 [ 150 155
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"R -ROBRBRRERE

_ 7 JZ]
i =
208 | 21H| 2281 23| /&t
— Rl Ardeidae
1.3 /% TIxobrychus sinensis 1 1 1 3
2.%E/N%& lxobrychus cinnamomeus 1 1
J./NH¥ Lgretta garzetta 1 6 2 2 11
4. % UA¥ Bubulcus ibis 6 12 3 21
={®®Bl Charadriidae
5.4 BEFS Pluvialis fulva 1 ]
6.# T8 Charadrius leschenaultii 3 3
=B Scolopacidae
7.5/ 2% Tringa brevipes 1 1 1 3
8.%& Tringa hypoleucos 1 1
9. 8%® Calidris ruficollis 2 2
10. MG & Arenaria interpres 7 133 9 |36 85
M #EL Hriundinidae
11.%%# Hriundo rustica 1 1 |11 11
ABFl Laridae
12 . BEWE# By Sterna nilotica 3 2 7
13.7/h# 8 Sterna albifrons 1 9 4
i} B 7 6 3 9 13
=) gt
© i 18 56 28 51 153




M OB 241

By s gAY 1E

BB CE W7 EEE 2
YWNMEE e BEEE 02 M 0]
WYL NESl HHG
W08 A% BWE=S
KB 62 syl wIE
WEE 87 BlREol mEw
BN LZ WEEGl Mg
WIRIEE 92 WK Pl e
WRAB ST el w
BEE v WEEB Il we
- 3 Wl WOR

Bk

— N M o 0 b~

T

WX O
WEY S O HEXE O

HEEE vV ymEEEY

HWFHO  wauHL e

HEENG ————— RELERZ O

g & ¥



T T OREE BT

242

W E ok armoem
BHEFRIE -

B G
S SUBEEYECE E

Phyn=naie



MPYORKEE 243
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bR R MK TR

BxZ FEB REM s

B R

FRUSEAE IR - B - W - o SR T Y - P R I AR
E - MEBRETESEOEAE  BESKEEREEM  BEHE > BT
BN PR TN - RWRERE RS B IEL RS g
2 F TS IE B EA R TAE - LEEMEAREEY R THERE
Wiz (R HOSBEAKEENFIR BB HEAENERER - SHEH
A ZENABSDSER 0 AEPRERRELHE (AFE) s4mm
BEATEEE - RLUBEAIEEY  TEAANRE - NS MHETYER
L HiEE ST - RIEATBWYERLE  AEBHRRL S EERE
BUEPBIRER o MEE | (DEHEEITRIN A SRR E T » DS ERZN
EH G QWABREE TERAMES ] - RAEBORE T OBREE
A BB SR AR SR B A (MBI A 0 DUR
o P A R TR B RIS

ABSTRACT

With hundreds of small islands, the Nanhai(South China Ses)is an area of
extraordinary topograhhic deversity and potential mineralre sources. It is
composed of four major parts: Tungsha(Pratas) Hsisha(Paracels), Nansha
(Spratlys) and Chungsha(Macclesfield Bank).The Republic of China on Taiwan
(ROC) treats the Nanhai as its historic waters. However, the situation in the
Nanhai is complicated because many political and other issues have being risen.
Laying aside the sovereign issue, this study argues that preserving the
ecological resources and protecting the natural environment of the Nanhai will
bencfit to all countries in this region. On the basis of a preliminary study on the

ecological cnvironment on Taiping Dao(island) in April of 1994, the
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investigation team found that the natural environment of this island has been
protected well. Particularly, the coastal forest still remains in a very good shape.
Only some coral areas around island were found dead for the uncertain reason.
According to the study results from Taiping Tao, the conservaton strategies
recommended for the Nanhai are: (1) to conduct a continuing ecological
research on the Nanhai for more information; (2) to involve all efforts,
including the troops on the island, in conserving the Nanhai's ecological
resources and its natural environment; (3) to keep those island groups from the
damage by large-scale development and to maintain their original condition by

any possible way; and (4)to promote the international cooperative studies on

protecting the Nanhai's ecological resources and natural environment.
£—5 A
HE RS

Eil o TREFRZB RN (B, 1983) - g fla e © F
E -~ PTIDEEE - TRIDREE K RVORE S BB Y R ARV HE - M - NS
(2FE1-1) - Hrp > T REEE LEERNEE  BIERERE TS
1> AERDE WYWERENEUHRE - HITRYES ST BN EEE - tH

BEEEET R R RIR AT rH B -

MWEEEH T EEE#E L - R WRE LR - FRREER NS - B
FTHE B T RN IL T Ay - RIREAEREIFT S - Wl RAOE]
FE¥r > G ENERIE Bt RV A EE - T E AR - SRR AR
i - HAWESGHECEZEZIIEESE - LIRS HBRAFEHEES
AL - RE D BIRESCEEEE AN -

TIFE R B E IR ~ T4k - e - EZRPEEE « SEEREARRS ZE B
HEE N DB EE e JRER A E e E - B AOF R - AHTE
W2 8 > FRPHBETA  SERERIHZN  FEERESE L
HREH - WELSEAFRRERBER - MSERTE - EEREF ISR
FIFE > il m A EHIERE SRR ZF (BiEilk 1993 4.6) - BHER
MR S EH  SHERBEEE L TARE - TEEREERA
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S EHEBRIE  CRERBIBTREEER S B ER - e e B] EE
™ o BAERIEWE  ETEECERR BE  ERE E RTER B AR  r Y R RE Y R v o
HI (Bi&eg, 1993.4.9) -

FEEE A AR IR E R 0 BRI SRR S S RS - Bk
CER EE OISR AR - e A 8RR A5 R BRI A
oL EEE MR EIREEY - BERNE RIS B A TE - BRI
IS E - 1992 MR E IR G " H—#CTE R (XHEE  Agenda
21) v oy ER LA RERYERRE » TS BRI - I AR BEBR B AR
HORE o JFEITE T ORE ) MIBTIRT - T SRR E FE (wisely use) ) YEEEE IR -
ARG R R A - REEREMF MR AE " KM$BE (sustainable
development ) | Wk -

SR SR EENHEAR S HANERET LU T AR TR 4
VRN REME 1T - R AR RBIE 2 S RE T AR & B e S
R NI LEE T AR - SMMEREWHEE - DR EE - RrEmE
VIR RIS - BRIERE ST EEE M 5 R a5 - ITHb e 5
ELZEG (UTHERREY) HE SR EYEENE (LT SRR
i) REHENENERERHEMEHE  WHEESIE4RISHE28AR -
LTS ) R 2B ElMRAR  SREYERESATE #1718
ARHEMRLE (BRKL1-1) -

®l-1 Z2NEUHEEEREZHEA B2

L5 | B H (7
Mok 2| ZIEEHE FEREEAR
H R sRXBEHEAPRANN = o )

B E N cBREEDEREL

B R ERAEAPERARE "

i B | B ABEFEMREHNIR i % W R 4R
BB % | cRAREFAAMARGE »

B HE|(ARAEBFARAARGE n
HO# W | 6B REHYWEZR TR YRR
@ B GRREOE L RKE HEFH Y E
WE R oW | EEmAEHME R M E I MEBARR
SR | 6RARHVMELHADHIE
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B E BEREE¥EYWHAFWRBDIE | BEMA
BB W | B RMEBEFEEYHRAMRE a

R B | BEFECYHDESHERRXDE R A Y
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HE TR EER TERETE

ATEIE THBERCR, B LARANEEY 85  EWEKE
(RISHEE S TA S B BT R RS SRR R R
SEOLBATRIR o (AR - M MR EE— S 2SR o RIS
FEVS AR - TS L RETRE - SN R AW R - B
ST BB R B S 1ET0E - LU RIS TR SR - BRI
T 2 R LR

AVEEYTRET - SIERIBCRER - LSRR - 28
BUESHRARRS  MREEEs - AeRRRRERE - HARTFE
I ¢ ERSELAIRNE « SORERMICE - 4 R RAA AT B R BT - B
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DR S A - R LR SR SR RRALR S T
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ERBERESMEEERT - HREESEEEE R HRAZER -
EEERTAE -

2 WHTEISME S - #REER - PRI - tERF 3 EE A
HESEN8E - BHME - BNASHE S EEMAEER - JLERE
HERIET (AR, 1994, BikERD) - R & A ERENREF
7 EHEGIRE o FIER IR T KRS B R 8 1 R SO B A e
2% ERRLENTRE -

JAERAETER - HERRIHRLENE - UHESEEARBITERES
YR EELEEHNAERTT  DURESTHER - HEEABRE
R o AR SRS B S EHRRREE  FFEBRETRE
ARE - WETRMEE P ERA] TBRIERERE ) B T SUBRRRTE ) BEE S - B
HHE# - Mg HREH -

4. FHEEF BT I - IR Lt ZIEM R R - B RIEE - MR RRRIR
TRTT G - BIEE RS E BB R R B R T SR B L
2% -

£E BHRFZERER
B (RECER

HiEREY A4 BB AR R MW E - Y - B RN RRY - Hia Pu e
TS T R D AR BB RIS R - MR AT E AR F » EE
EE - IMEREE  MEVHIEFEICE) - WY KA EY AR
FEEOE - BRESEAY - 0B - LB - HERE BRiBamME—al LR £
AT - T AERLEAE A KRR EY - Y - EY o KREPRER
\|AYETN - WL TARE ) BWSRE YIRS R A YE A YR AR
RORL S (BEER, 1992) - @A A Sy - BB EREE AR AR
GndE L - ER RN AR TEER A - DUHER R RN - HRE A AEL
T (RO A B R o th DU EL A B R B AR - T i R e T R
HEIERED - FEHAE T AMAEET] - EREA EASHEA B AR B R
(SR - S R A RSB R IR E I T AR - HEGT 2R AE - 1B
B TR R TR SR -
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FHPEIT 18044 - Hif + BaFRIE(F " ABEH4A( Man and Nature) ; - |
19624E 558 - -RARHY T BAFAUB K ( Silent spring) | & » TIBRER sk
BA TR Rl - MY AEBEFERSRNELE - PSS EpEsEs
HEREER - WEERER > REEANERBRANZESE - B&%H %
M T AR BN AR (Marsh ,1864; Carson, 1962) - & -RRH#E4
FF AW T &8 = F F %2 8k ' & ( The Global 2000 Report to the
President ) , - HLIRIRMENRE - FMUTEFERNERYE > TR EEA -

ARy R (U.S. CEQ,1982) -

| it 2 BB T TR K - AT E R - WA TGRS
PR NS R E - BYRE - o TEREAREREREERY
(International Union for Conservation of Nature and Natural Resources - %
IUCN) ; » fE1980FERIHIR T "tH A B RES 1 ( Would Conserva-tion
Strategy ) | —& » HH T{RF (Conservation) , —3F » EHE : THA
BERAEYEEMLEEE  FHAERNRS ANELSALHENFIS - |
PRI HIERE - MR R I AP FEEES (" the management of human use
of the biosphere so that it may yield the greatest sustainable benefit to present
generation while maintaining its potential to meet the needs and aspirations of
future generations ") o, Kt - RECE T H A ABRBINGEE « ##E - F)
A~ HERSRE - 5 - RENERREEERRORERN R R -
ERWAEERACEEREPFEEAMHELATHRRE - " kESRE
( Sustainable Development) ;) A, Tl +F KB MRS EENEEZ— (
JUCN , 1980; #HEZF, 1990) -

REARERETAZEEE UGS BE L RENPABE - EH
HIbHR LR R E LI &5 - (HEENT - REEF oK@ F] HEES
TN FBRAA] - TR REHNER | SRR B pASE - PRIt - BREIRE S a0
7% TR AR - S ERRISE SRR  ME#LETE - 15
< IRERTIREREY - FEELUEE - S8 - R TR AER - EReEERD
FHZE BT - AERHE B KHIDHRY -

HH HRERKREZHY

NEFLIAEGFEREE =28 - — R NBEE - WKERE - WIwee ~ 2
¥ REDE - ETMAgRAENFI AL 3 EIEmAeER - Y - L
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BRI BRHFEREERN  ZBRVEEEFR > AUk - DEREYER
LA SERER (BER, 1992) -

EHEHTFEF > B ABEEFHRENERAHEE - EREEH
B~ MiEREIRREE - BT - WL - AWMLY - BEBREYEEER - L
RO ERE - HOHBEL - I AMEFERE > ERBEERRE Al
7 EIRY - AFHTEEH R A - Mk {RiR £ BN BRI SRIEA - Mgty
S GRS o SRR - KK - REHE - SREEFTIEEEHE
P ALUFHE RS/ - LB RSB R FeERE A E—

" AHBHEEGYEHE . (WCED, 1987; £ 26 - &R, 1992) -

Eh EARTEE - PSR T kM FE R (Sustainable Development) | (58 & 4
e (FERFRTEOHBEFRLFEE RNVHE - KMESERE " Baiiks
BREMABHEARAEFERFN BRSNS E LN BB E A RNEEE | Miller,
1992) - TEIRMIFEEBRK ) —F - B kESRENES TS5 ENRE
o HAHENMeE T - REKkFS0MEENREE, (EHR5, 19924
WCED, 1987)

NEMERESENEZHER - LDARFIERNEBRRANEBERE NS
HEER - FIRAE A SR T RITER  RLERRET - TR E
SRS T DUEKENH . B -

A 38 RO B SR B A S T AV S ETERAL » RIS IR R I R M4 22
Ko WREREEEESEENHEEE - Bk ESEE S TRUEES
A Tl = FEEREES 1 - (FRREEHAEMER v 2857 WA

(Faby, 1984; WCED,1987, 3525, 1992) :

1 HHIRE AN - ABBREAES - BREEHNEREE RENEHEY
IR oo AR B —HIR R BTG SEAR B PR A I > M e H AR
TIRSE ~ ATEE - DIRAEYBR S NEHZEWEED - 8.2 » KES
RAGERERR T&EHER, - FERABRE - R EEFR A
Fﬁ o

2 NTFERYER] -- KEBREERLITE AREART R - BB AERX
IFA RIS - Bl TwmEE - BENSETHR > EEaIge
FIf HAFERN S HEEEER - Ik ERZHERHENBEE
e B8 Je iz s E R TR B R ERI DR EE AR HHR R -
NFHERE]  BE bW EE SRR RS - BEEYMEEM
B AV SA H A (Niche ) » A2 TEMBEAEZSER - HNEERE
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FHIRI SR 25 S5 A ek B R R B AT IR TR+ T 7 L
A T -

3. TR HE A A0 TLA - 5525 A FRIB B AV - (R AT ARE - RS
AR AN TS IRR > S 50 TR TR T R R 1A SR A MR B — B 7 -
LR ERFESEBAB - H— B RIS AR S A
FAMALAEH) (Institutions) T fEACE M SAIELEHT » JREGE E A RS
i1 TAJEEER (Public trust) | R REACE e T AT
A - Bt AR R AAE R R A TS« RS A
S > TR LA PR AR S -

it Muysiey  REF—MYWEAL  CoErFefty Fnas

REW (DIEVEIEEY)) A EEESEE RS S - EiEsH
HYE 1 - LA B ABRHEIRE - HEESHIKEEY SMEHEE - thes A
AL AT TIANE RS - SRS - ARBEREBTWHERES
THI=IE (FEE, 1992) -

LOMERE A AR R HEAF - ANAEE L IRAG I A SRS » KB4 EE A
NRSHEREH - DURKE SRR - 2 B ABEFEER R
BRI - 5.7 0 BREHERAERE (Natural processes) -

2. RFEENT SN - BEREXUHREE - CRDEN AR
7 - BENEZE > MEEESS  £RANEERY  BoEss
JERTERME - NEBUETSEREY  FEHEMAE DT RN
£ HEBEREYERN RS -

3. (REFVREBLAE TR R KRN -- A3 - HAESHY - [T SRR
VEBAE - FERE AR - EiEERECEE -

HoB At (1T EIRES ) (Agenda 21)

199256 H RTEE P2 IRy " IS BRSNS e #(UNCED) |, - WiRg
NFRAT S LA E R B 58 RS I T e R [ B 8 > S PR A SR R Yy
RIDREAT (PR H RELHE ] - EREHE FEHEEE R FER K
REFERE ~ MERHEAL ~ W E B R E BB FIB & ch R i S RA(RS AL AR
HEREOE © (DB B # 5 = (The Rio Declaration on Environmental
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and Development) ; (2)##& [ B (The Forest Principles) ; €)) =gCrE=N - pig
# &2 23 %7 (The United Nations Framework Convention on Climate Change) ; (4)
S 2 25#5 (The Convention on Biological Diversity) : J(5) ~+—1tti0a
#8(Agenda 21)(Johnson, 1993)% » & B A MEE M =+ - AP L (E g,
1992; Kupchelland Hyland, 1993) -

AR E A\ TR RYWTEA T SER - eSS —T
“HAHESIT - A ERE S ASHERIWITENFE TSR
EA TR AER RS AR TEEE  MAERE -3k
RIS » AR AT IS MEY B B9 ) S-S BB AT EE 2
TR~ #isE ( E#, 1992, Sitarz, 1993) -

A HACIRESER TR SRR SR B Y ki T
J& - AR EREIERY] (UNCED, 1992; Sitarz, 1993 ) « A F E R FT

S

LBEME (STBEEE) ZiF S WREARERE - 15 B H
W 4 B SR — M S P RO B SR YR R LU A A 8
[ ¢ I SRR SR A - SR ROEE - (R
et -

2 IR (R - IR AN - SELEREITEER - R0
45 - DTN - B RISHIS BB BRI — B - W
S R RIS S SR EIN BRI M AR i G LS
BB « % E TSRS AT - P R RS e
B+ S A T (ETTRR P BRRO TAL, - B RV R e
FSIHRE - PR R -

3. RHFE A YEEL K R R - S B A - BSOS
PEAETIRIEIOT] - MR REEREY TR R
RSB AETRIT ALY - (RIPHE SR R A » ISR R B IR A 4 -
TR -

4 SR R B R R R V2 BT - BEVERIT - R AR
BREEE  IETRRA RN - AR LR
ERETH -

S. RIS O IF ~ R0 30 - # BIEHE SRR 5 D) - 2 HES
EHE R TR R EBTR R - BRIT A 2 B S i A
F > LA S 5B 8 - LTS I -
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6. B KR FEIR -- B RHGET BB SRR HE » eE AR
ARECE > R SR IR « R AR RS  E AW s
A AR SEATRET RN BRI RS R R -

AEHERIFFA  WEERSE (marine environment) LA YGRE « B i Hy
& SRR SRR RIS © R A R B S L - B
W RV YT AL L R T R T -

BINET B4 SRS A
— ~ BIEAYTERE

PYICI982ERE S BRIEPEL A (UNCLOS T ) 85— — (&85 —IgAAsT -
" SBLE TR - WTE SRR L H AR A, - i
RBSL ) RITTERET B IRAY AN SSIBB e ORI T AR i L R 2R b B
HOWAE - ILHRTE IR 0R - — R ARG B 13 T #PEE (Oceanic islands ) |
B KRS (Continental islands ) | » B3 2 48 B 7E Y AR H0IBAR 3 A 70
(LA AR Sk SIBEE 2 - S E AR K LR - A0S R o
B BB RIRAER Y REER G B — BB R AR » 04
EARR (e, 1983) -

bR 1Rl - R ESRARRRE FIRH AT TS SR (habitat islands ) | o
IR~ AR HBEMAGRIE SRR - G/ NAR A YA S B 0 By BE
SRR BT E BRI ~ BLOOREH S ~ AEE Y L TER S o
RS - Jit > TEARER G » ST BRI EY RS R A E e
IS - FLTHA SRS SRS A DAY - WREBWITIS - B2
) EHCARUMEEIERE (B 5EPE, 1985) -

=~ BEBEA YA FE

LVIHDIR R HAEA U MR IR BRI AETRNRE - BT W RAT R R R

AR GR - Rl F R R B BN AT s IR RE st R RO B LA A+ BN AETER

FUFFL AT S 09RMR - DS BRI » INFR{E(IE - mofE AR Ee AR
BB B BRI A B AR AR - R EEEEE
siEm (EYE7E,1985)
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LA - £EEAIEE - A EREA - KLl DU BN YiEE
MM EEKS -

2. #hI I BT REYE ¢ RO TR AR Y S o M R R I P HE (A A e
EMRERS - IUAEYEED S EHANEE S - 58 ENE
MEEARTA R ER - £YESERES it T mE/I W
AFIRFE - 1A BREEYITS > SEMAEE S - s EE AR
HIRERES -

3. ERREAPESRY T ¢ BREERIBERED  WEH - REYmS
O AR E R BB AR 0 AR AESEE  Hib4&HtEE
@ .

4 T HE @ VAR IR - fER— B B EURAR B - R H 4 iR
& NS B A YRR ARG R - R I -

5. VAR ER - RERENEY  WRERE eI EENEE D -
ANE] o BN WK BRI ERBERGE R E - REIMELEIY RS - R
DIE @R a e H BTk fO ARSI EERS -

6. S AHHEL Y AR AR BT E Y REEE IR - — BB RENEY
B - AR REA A BRI A - RN R A R
WIg - K2 RITNEYEE SR > WEREHEESINA - TTEAE
TR AR E SR iR -

=~ BBV

TR BRI RV E A S ER RN T - R ARy ®@ R
AFRRYHEE L o BUFAE IS A RS R AR IR ZE - HEERAAERBRE®
BEA T YR IERR(E S, 1985)

1 BRE9EH A (fauna) R EAFEHIEYIHE - LIRS0V REEK
B B LR FREET R EIE AR R RS EEEE D
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ABSTRACT

This paper reports our study results on the coral reef fishes in the reef area around

Tungsha Dao, also known as "Pratas Island”, located at 20° 35'-20° 47' N and 116°
42'-116° 55'E, by using SCUBA diving technique during June 20th to 24th 1994. A
total number of 55 families and 311 species of fishes were obtained from 7 survey
sites. Together with the survey result of one previous investigation in 4 years ago
(Chen et al., 1991), total of 62 families and 396 species were recorded in this area,

Among those species we found, 30 were absence in the waters around Taiwan.
They include 3 probably undescribed new species, 10 unidentified species, and 17
identified species in which only S species were underwater censused, the specimens
of rest 12 species were all collected. Apparently the species number were more in the
reef area (station 2,3,6) than in shallow seagrass beds (station 1 & 5). Station 4
covered with both environment has approximately equal number of species as at coral
reef stations.

Fish species composition in this islet shown that the family of Labridae was the
most speciose, Pomacentridae was the next, then, Gobiidae and Chaetodontidae. The
top four ranks of families at Tungsha are identical with Nansha(Spartly islands),
Green Island, and Orchid Island but quite different from the other regions of Taiwan.
For example, the 4th rank of Chaetodontidae at Tungsha fallen to the 8th in northern
or southern Taiwan. Other peculiar families at Tungsha Dao are the rank of
Holocentridae, move up to the 8th but not enter the list of top ten in all other regions,
and Serranidae drop down to the 9th. The results of zoogeographical analysis of all
listed fishes reveal that almost all species (94.7%) are wide distributional species.
Only very few species belong to narrow distributional species.

While comparing the species composition with the most completed fauna of
southern Taiwan, 324 species were in common, then with the Orchid Island, Hsiao-
liu-chiv and Nansha, 234 ~255 species were the same. Only 192~ 194 species were

shared with that in northern Taiwan and Penghu. Eastern Taiwan has the least
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common species, 122. The Czekanowski similarity coefficients of species
composition comparing among different regions shown that the most similar fish
fauna with Tungsha Tao was Nansha (58.64%), then Green Island (54.71%) and
Orchid Island (53.29%). Hsiao-liu-chiu was the fourth (48.8%), then southern Taiwan
(44.14%) though it shared with the most numerous species with Tungsha Tao. Penghu
and northern Taiwan were the followings (36.78% & 36.19%). The lowest similarity
was western Taiwan (23.02%).

In addition to include the checklist of fishes and the fauna comparison with
different regions in Taiwan and Nansha in the paper, some specimen photos and the

underwater scene of cach survey sites are also provided.
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diviang record

0t

hand

Family Species Literatures (1) (2) (3) {(4) (5) (&) (7) line N8 % P H 8 N L G Guild Geography

Acanthuridae Acanthurus bariene 4 * ¥ ¥ 4.5 [wP
Acanthurus dussumieri 4 0 0 ¥k ox ¥ x  * ¥ 4.5 [wP
Acanthurus japonica 4 R 0 R * * ¥ 2 WP
Acanthurus lineatus 4 R * * %k  x  x % 413 IP
Acanthurus maculiceps 4 * ¥ ¥ 4.5 IwP
Acanthurus nigrofuscus 4 0 0 C * * x  x ¥ ¥ 45 1P
Acanthurus olivaceus 4 R * * ¥ ¥ 4.5 WP
Acanthurus thompsoni R R * ¥ oox o* ¥ 1.5 IP
Acanthurus triostegus 4 R * ¥k * % 413 C
Acanthurus xanthopterus 4 0 C C 0 C * ¥ oox ¥ ¥ ¥ 56 IP
Ctenochaetus binotatus R * * = % ¥ ¥ K g IP
Ctenochaetus striatus 4 C c C c * * * % k¥ k¥ 5§ P
Naso lituratus 4 0 * ¥ k% o ¥ ¥ 15 IP
Naso unicornis 2,4 R ¥ % ¥ ¥ ¥k w ¥ 15 1P
Zebragoma scopas 4 R 0 R * ¥ ¥ ¥ 0% 4.6 IP
Zebrasoma veliferum 4 R 0 R R * L A L W - IP

Antennariidae  Antennarius pictus R 6,10 IP

Apogonidae Apogon bandanensis 1.4 * ¥ ¥ 7 IwP
Apogon coccineus 4 0 4 ¥ ok k& * %10 IP
Apogon cookii R C ¥ ok ox & ¥ % 6,13 IP
Apogon cyanosoma 4 * LI ¥ ¥ 5 IP
Apogon exostigma 0 * * ¥ * % § IP
Apogon fuscus R * * * b IP
Apogon guamensis 4 C C ¥ 10 IP
Apogon melas C * 10 WeP
Apogon notatus 4 ¥oox k¥ 2 WP
Apogon novenfasciatus 1 C 7 WeP
Apogon sp. 4 A A A C LA L L 5 WP
Apogon taeniophorus 4 ¥ 5 [P
Cheilodipterus macrodon 4 R R ¥k %k XX 5,11 IwP
Cheilodipterus quinguelineatus 4 R 0 C 0 R ook ok 5,11 1P
Fowleria variegata 1 C 0 * 5 [P
Gymnapogon sp. R 5 ?
Pseudanmia gelatinosa 4 o x 6,11 IwP
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diving record

hand
Family Species Literatures (1) (2) (3) (4) (5} (8) (7) line NS ¥ P H § N L G Guild Geography
Pseudamiops gracilicauda R * * ¥ o+ 5,11 WcP
Sphaeramia nematoptera R * 7 e
Aulostomidae Aulostomus chinensis 4 R R R 0 0 il 0 * ok &k k¥« 46 IpP
Balistidae Balistapus undulatus 2,3 R R * ¥ % % k¥ 0§ IP
Balistoides conspicillum R R * * ok & ¥ x4 e
Balistoides viridescens 4 ¥k L IP
Melichthys vidua 4 * ¥k * % 3.4 IP
Odonus niger 3 C * ¥ ¥ * % 3 p
Rhinecanthus aculeatus 4 0 0 R * ¥ 0k * k¥ § IP
Rhinecanthus rectangulus 3,4 R * ¥ oox xRk X ¥ g IP
Sufflamen bursa 0 ¢ 0 R R * ¥ ok % x ¥ g IP
Sufflamen chrysopterus 4 R R L L < Ip
Sufflamen freanatus 2,3 R ¥ * ¥ * 6 IP
Thamnaconus modestus 3 * 4,6 IwP
Belonidae Tylosurus crocodilus 4 R * ¥ o¥ ¥k k% K] C
Blenniidae Atrosalarias fuscus holomelas 4 0 0 R 6 e
Ecseniug bicolor R * 10 IP
Fesenius lineatus i3 * * 10 IwP
Ecgenius namiyei 4 * ¥ 10 WP
Exallias brevis R * * 10 IP
Meiacanthus grammistes 4 R * ¥ o+ % k¥ ¥ 3 ¥P
Petroscrites sitratus R R 10 P
Plagiotremus tapeinosoma R R ¥ oox o & k¥ ¥ X 10,13 IP
Salarias fasciatus 0 * ¥ ¥ 10 [P
Salarias guttatus R R Lid
Bathidae Bothus pantherinus 1 ¥k % xR X f Ip
Caesionidae Caesio tere 0 * * ¥ * ¥ 1.4 Liy
Pterocaesio diagramma 4 L A S S R O IwP
Pterocaesio tile 4 ok R P
Caracanthidae Caracanthus maculatus i ¥ x 7 WeP
Carangidae Carangoides fulvoguttatus R 4.5 IwP
Caranpoides hedlandensis * * ¥ 1,4,5 IwP
Carangoides orthogrammus R * 4.5 IP
Caranx ignobilis R * ko LA 4.5 (P
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diving reecord

hand

Family Species Literatures {1) (2) (3) (4) (5) ({6) (7} line NS W P H § N L G Guild Geography
Caranx melampygus * ¥  F 4.5 IpP
Caranx sexfasciatus R ¥ %k * ¥ 4.5 IpP
Kaiwarinus equula * 4,5 IwP
Trachinotus baillonii * * 1,4,5 IwP

Carcharhinidae Carcharhinus limbatus 4 1 C
Carcharhinus longimanus 4 ¥ 1 C
Negaprion acutidens 4 1 IP

Chaetodontidae Chaetodon auriga 4 0 0 0 C 0 0 * * ok ok k% 4 Ip
Chaetodon auripes 4 R R LI A JsC
Chaetodon haronessa 4 * * * ook 4 WP
Chaetodon citrinellus 4 R 0] 0 0 * ¥ oox  oxx ¥ % 4 P
Chaetodon ephippium 4 R R L oo 4 WcP
Chaetodon kleinii 4 R R 0 0 0 0 L L L S A 1P
Chaetodon lineglatus 4 i ok ¥ o F k4 ip
Chaetodon lunula 4 R ok % ¥ ok ok x ¥4 1P
Chaetodon melannotus 4 C R * ¥ ok &k x ¥ 4.9 IP
Chastodon ornatissimus R * ok x ox ok k4] IP
Chaetodon plebeius 4 R R R ¥ oox ¥ XX x 49 Ip
Chaetedon punctatofasciatus 4 0 0 R R * ¥ ¥ ok & x k4 WeP
Chaetodon rafflesi R R R R * * 4,7 IR
Chaetodon gpeculum 4 R R R R R ¥ ok & ok ko k4 ¥p
Chaetodon trifascialis 4 0 C C 0 0 LA . IP
Chaetodon trifasciatus 4 R c C 0 * L T Y IP
Chaetodon ulietensis 4 L - WP
Chaetodon unimaculatus 4 0 0 ¥ ¥ ¥ x k& 47 IP
Chaetodon vagabundus 4 R 0 ¥ ok kxR k¥ ¥4 [P
Chaetodon wiebeli 4 * * ¥ 4 ¥P
Chaetodon xanthurus 4 ¢ 0 * * * * 4 WP
Heniochus acuminatus 4 R ¥ % ¥ ¥ % ok x 4011 IP
Heniochus chrysostomus R * * ¥ % x % 4011 WP
Heniochus monoceros 4 * * ¥ ok k¥4 e
Heniochus monoceros 4 * * ook kx4 [P
Heniochus singularius 4 R ¥ oox ox ok k4 WeP
Heniochus varius 4 R R * * o ok x o x x 411 WeP
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diving record
hand
Family Species Literatures (1) (2) (3) {4) (5) (6) (7) line NS P B 8 N L G Guild Geography
Chanidae Chanos chanos 4 * koW ¥ 1 Ip
Cirrhitidae Cirrhitichthys oxycephalus R R * ¥k K * 6 fpP
Cirrhitus pinnulatus R * ook o * *  §,13 1P
Paracirrhitus arcatus 4 * * Kk *o* 8.7 Ip
Paracirrhitus forsteri 4 R * ok K ¥ x5 IP
Congridae Conger cinereus 1 * ¥ K * 513 IP
Ganthophis nystroni 4 R 5 JsC
Coryphaenidae Coryphaena hippurua 4 L A ¢ c
Creediidae Limnichthys sp. R R * 5 JT
Dasyatidae Taeniura mglanospila 4 R B * * 5 Ip
Diodontidae Diodon hystrix 4 R R * oo 6,10 c
Diedon lituresus 4 E * ¥ ¥k 5,10 IP
Echeneidae Echeneis naucrates 4 R ¥ ¥ 1,4 C
Exacoetidae Cypselurus pinnatrbarbatus japonicus 2 1 IpP
Figtulariidae Fistularia petimba 3.4 R 0 R - L 4,5 [wP
Gerreidae Gerres oyena 4 R * ¥ Kk 5 IwP
Gobiidae Amblygobius phalaene 4 0 A A * * ¥k 5 [P
Asterropteryx semipunctatus C C ¥ x oK 10 [P
Callogobinus sclateri R L * 5 [P
Ctenogobiceps feroculus 0 A * 5 [#P
Eviota afelei 4 10 WeP
Eviota latifasciatus C A 10 WP
Eviota prasites 4 A * 10 Lig
Eviota queenslandica R 10 IwP
Eviota sebreei R R R 7 IP
Eviaota sigillata 1A 10 IwP
Eviota sp. 1 C 10 ?
Eviota sp. 2 0 0 C 10 ?
Evicta sp. 3 c C 0 10 ?
Eviota sp. 4 R R 10 ?
Fusigobius duospilus C C C R R * X * 5 WP
Fugsigobius neophytus R * X ¥* 5 IwP
Gnatholepis scapulostigma C 0 C 0 * * % % ¥ & 510,13 WP
Gobiodon ¢itrinus 4 A A * * Kk ¥* 7 IP
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diving record

hand
Family Species Literatures (1} (2} (3) (4) {5) (8) {(7) line NS W P H 8 N L G Guild Geography

Gobiodon multilineatus 4 7 JsC
Gobioden oculeolineatus R * 7 Wwr
Gobiodon okinawae 4 0 0 * 7 wp
Istigobius ornatus * ¥ % % § IP
Istigobing rigillius C C 0 * a8 1P
Leucopsarion petersi R 10 4C
Paragobiodon modestus R * 7 IP
Pleurosicya bilebata 4 10 JC
Priolepis cincta R * ok ko kX § IwP
Priolepis inbaca R b 1P
Priolepis sp. R 5 ?
Trimma mac¢rophthalma R R ¥ 10 [wP
Trimma sp. 1 0 C 10 ?
Trimma sp. 2 R 10 7

Grammistidae Grammistes sexlineatus 4 0 R * &k ox ok k¥ 5 1] IP

Haemulidae Plectorhynchus chaetodonoides 2,4 R * ¥ X * 5,11 WP
Plectorhynchus cinctus R ¥ ¥ ¥ 5,11 JsC
Plectorhynchus diagrammus 4 R R ¥ o k% ok x ] IwP
Plectorhynchus goldmanni 4 R * * 11 WP
Plectorhynchus lineatus 4 R * * ¥ o* 11 WP
Plectorhynchus pictus 1 R R ¥ ook ok k¥ & x /1] IwP

Holocentridae Myripristis adustus 1,4 C * * * % 11,13 [P
Myripristis berndti R C C * * oox oxox ¥ 1] IpP
Myripristis kuntee 4 R ¥ ok %% * ¥ 11 1P
Myripristis melanostictus 0 L 11 IP
Myripristis murdjan 3 ¥ % & xox & X 1] 13 Ip
Myripristis violaceus 4 R * K ¥ 11 1P
Necniphon sammara 4 R * ook K * 11,13 Ip
Sargocentron caudomatulatus 4 R 0 A * Hoo* * * 10,11 IP
Sargocentron diadema 4 0 ¥ ooF ok x ko ¥ % 11,13 IP
Sargacentron ittodai 2,4 *x * ¥ 10,11 IwP
Sargocentron melanospilos 4 R R * * 11 IP
Sargocentron rubrum 4 R C * ok * 10,11 IP
Sargocentron spiniferum 2,3, 4 R R * ok * ¥ % % x40 11 iP
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Sargocentron spinosissimum 4 * * o« oxx 70,11 JT

Kyphosidae Kyphosus bigibbus 4 ¥ ok ¥ x4 IP
Eyphosus cinerescens 4 R R R 0 ¥ ok ok k¥ k¥ ¥ 4 1P
Eyphosus lembus 2 * ¥ ok x4 IP

Labridae Anampses caeruleopunctatus 4 R * ¥ ok k¥ k¥ 45,6 Ip
Anampses geographicus 4 R * ¥ ¥ % ¥ x4 5.0 IwP
Anampses melanurus 4 R * ¥ %k kx4 5§ IP
Anampses meleagrides 4 0 * ¥ % ¥ k¥ ¥ 456 p
Anampses twiisti R * * kK * %k 45,6 1P
Bodianus bilunulatus 4 ¥ ¥k ¥ ¥ % g IP
Bodianug mesothorax 4 R * S * ¥ 411 WP
Cheilinus bimaculatus R 0 R R * ¥ %k x % ¥ 4.5 Ir
Cheilinus celebicus 4 * * 6 WcP
Cheilinus chlorurus 4 R 0 b * ¥ ok ¥ L 1P
Cheilinus diagrammus 4 E * ¥ ox ¥ ¥ g Ip
Cheilinus fasciatus 2,4 R R * ¥k ok * ¥ g 1P
Cheilinus oxycephalus 0 ¥ ¥ oox % * * 8 IP
Cheilinus trilebatus R R * L A L L A IP
Cheilinus undulatus 4 R * ¥ ok ¥ % g IP
Cheilinus unifasciatus 4 R ¥ LA N WeP
Cheilic inermis 1,4 R R R * ook &k x ox x4 Ip
Choerodon anchorago 4 R R * % ¥ 5 Ip
Cirrilabrus cvanopleurus 4 R * oox o * ¥ g WP
Coris gaimard 4 R ¥ oox ok X X * * 5.8 IP
Cymolutes torquatus 4 * 5 Ip
Epibulus insidiator 4 0 C 0 R R Ok * oo * 6,11 IP
Gomphosus varius 4 R 0 0 R R ¥ k¥ ¥ ¥ kX ¥ 0§ IwP
Halichoeres bhiocellatus 4 L ¥ ¥  bh 6 WP
Halichoeres hortulanus 4 R L 2 L R Ip
Halichoeres margaritaceus * ¥ o« x x ¥ % 5§ WeP
Halichoeres marginatus 4 * * & * x ¥  Hg IP
Halichoeres ornatissimus 4 % * * ¥ 5 wp
Halichoeres scapularis C 0 * ¥ x % ¥ ¥ 58 IwP
Halichoeres trimaculatus 1,4 A C 0 * ¥k ¥ % 5 IwP
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Hemigymnus fasciatus 4 R * # ok ¥ ¥ x § Ip
Hemigymnus melapterus 4 R R R R R * L ¥ ¥ 5h6 P
Hologymnosus doliatus 0 ¥ ¥ ¥ * # h IP
Labrichthys unilineatus 4 R 0 R R * ¥ ¥ % b [wP
Labroides bicolor 4 R R * ¥oox X * x 0§ I3
Labroides dimidiatus 4 0 0 0 R ¥ oW o x X * * g IP
Macropharyngodon meleagris 4 * LA * ¥ 5,6 WP
Novaculichthys taeniurus * ¥ ¥ ¥ * ¥ 5 e
Pseudocheilinus evanidus 4 R * oK * * 6 IP
Pseudocheilinus hexataenia R R * * k¥ ¥ k¥ {7 ip
Pteragogus flagellifera 4 ¥k % X % ¥ ¥ X g [wP
Stethojulis bandanensis 4 A A A A A 0 ¥k k& ¥ ¥ ¥ 5§ ip
Stethojulis interrupta 4 ¥ % x ok k¥ *k  j§ IwP
Stethojulis strigiventer 1,4 0 R A £ % ¥ % k& ¥ 5§ Ip
Stethojulis trilineata 4 k% ¥k ok k¥ ¥k h§ IwP
Thalassoma amblycephalum 4 0 * L T Y - IP
Thalassoma hardwickii 4 R R R ¥ % % ¥ ox ok ok x § 173 IP
Thalassoma janseni 2,3, 4 R * k¥ ¥ * 4.6 1P
Thalassoma lunare 4 0 R R x ox & = & ¥ x ¥ 4513 [P
Thalassoma lutescens 4 R L L A L Y N ipP
Thalassoma purpureum 4 L * x % % * 4513 [P
Thalassoma quiquivitiatum R R R LA ¥ % 4613 [P
Lyrichtys dea 2,3 LA B [wP
Xyrichtys pave 4 * * * b IpP

Lethrinidae Gnathodentex aurclineatus 3 * * ¥ % § IP
Lethrinus erythracanthus 3 * 5 Ir
Lethrinus harak 3,4 C 0 ¢ ¢ R K ¥ ¥ * 5 IwP
Lethrinus ornatus 0 0 0 * 5 IwP
Lethrinus reticulatus 2,3 * * 5 IwP
Lethrinus variegatus 4 R C * 5 IP
Monotaxis grandoculis R * * oo ¥ ¥ 5 IP

Lut janidae Apharens rutilang * * * * ¥ 5 IP
Aprion viresceus R * * ¥ ¥ 5 [P
Lut janus fulviflamma 3,4 ¥ * LA A IwP
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Lut janus fulvus 4 R A ¥k ¥ %k x ¥ 1P
Lut janus gibbus R A * 4 k¥ ¥k k4 4 Ip
Lut janus johnii 3 * 5 I#P
Lut janus kasmira 3,4 R A A * kK * % ¥ x5 IP
Lut janus monostigma 4 L A T R 0 [P
Lut janus rivulatus R * X ¥ % ¥ ¥ h IP
Lut janus russelli 4 # x ¥ k& x ¥ ¥ 513 [P
Lut janus vitta 4 L * 4.5 [#P
Macolor niger 4 R * * * ¥ 8 IwP
Malacanthidae Malacanthus brevirestris A * % x ¥ 4§ IpP
Malacanthus latovittatus 4 R * L * 5 IwP
Microdesmidae Nemateleotris magnificus 4 R R * ¥ % % k% § IP
Mullidae Mulloides flavolineatus 4 0 0 R G c * * ¥ * ¥ 5 Ir
Mulloides vanicolensis 4 R * ¥ ¥ % 5 iP
Parupeneus barberinoides 4 R B * ¥ ¥ h WeP
Parupeneus barberinus 4 0 0 0 0 * * ¥ ¥ 5 1P
Parupencus bifaciatus 4 * * % 5§ [p
Parugeneus chrysopleuron 4 * 5 ip
Parupeneus c¢iliatus 4 C C 0 0 0 * ¥ ok ok k¥ § Ip
Parupeneus cyclostomus 4 R * ¥ 0% * ¥ § Ip
Parupeneus indicus 1,4 R 0 * %k ox x ¥ K § IwP
Parupeneus multifasciatus 2,3, 4 R C C R 0 ¥ LA R A WeP
Parupeneus pleurostigma 4 0 0 0 R 0 0 * ¥ xRk f §3
Muraenidae Echidna nebulosa 1 ¥ ox ox k%% 1013 IP
Echidna polyzona 1 R * ¥ o« ox x ¥ x 10,13 1P
Gymnothorax berndti R * 10 YeP
Gymnothorax fimbriatus R * ¥ % x kX 1) P
Gymnothorax flavimarginatus 1,4 ¥ ok kX ] IP
Gymnotherax javonica R * * 10 [P
Gymnothorax meleagris R * & % x  * 19 13 IP
Gymnothorax undulctus 1 R ¥ ok ¥ F 10 IP
Myliobatididae Aetobatus narinari 4 ¥ 4,5 C
Nemipteridae Pentapodus caninus 4 ¥ ook 5 WeP
Scolepsis bilineatus ¢ R C ¥ ok ¥k ok k% x 0§ WP
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Scolepsis lineatus 4 ¢ 0 0 0 C * * ok * * b 1P
Scolopsis monogramma R * 5 WP
Scolopsis trilineatus 4 C C A 0 0 5 Lig
Ophidiidae Brotula multibarbata R * *  ox X 10 WeP
Orectolobidae  Nebrius concolor 4 1,4 [P
Ostraciidae Ostracion cubicus 4 R R R * ¥oo¥ %k ¥ § IP
Pempheridae Pempheris oualensis 4 ¥ % % ¥ k1] IP
Pinguipedidae Parapercis cylindrica 1 * * K * % § iP
Parapercis hexophthalma 4 R R R * ¥ % x ¥ Kk j 19
Parapercis millepunctata 4 R * L ¥ % 5 IP
Parapercis soyderi R R * 5 JsC
Plesicpidae Plesiops coeruleolineatus i 1] * * % ¥ ¥ 510,13 I[P
Plesiops oxycephalus R 5,10 WP
Plotosidae Plotosus lineatus 4 * ¥k ¥ 5,11 IwP
Pomacanthidae Centropyge bispinosus 4 R R * ¥ o¥ * ¥ 4,10 IP
Centropyge flavicauda 4 * 4,10 IP
Centropyge tibicens 4 R * ok * o 410 WP
Centropyge vroliki 4 0 R ¥ ook # v 410 Ip
Pomacanthus imperator 4 R ¥ 0% % ¥ ¥ ¥ 210,11 P
Pomacanthus semicirculatus 4 R R ¥ & ox & & x x 210,11 IwP
Pomacanthus sexstriatus 1,4 2,10 WP
Pygoplites diacanthus R R * ¥ % k& ¥ 910,11 [P
Pomacentridae  Abudefduf coelestinus(sexfaseciatus) 1,4 C A A A 0 * ¥ 0k % % % 313 IP
Abudefduf notatus 4 ¥ ¥ k% k¥ g [P
Abudefduf sordidus 4 R C * % k¥ % ¥ ¥ ¥ g i3 [P
Abudefduf vaigiensis 4 C * ¥ % % % % 313 ip
Amblyglyphidodon curaco 4 A ¥ * 7 iwpP
Amblyglyphidoden ternatensis 0 7 WP
Amphiprion clarkii 4 0 0 * ¥k %k ¥ 9 IwP
Amphiprion frenatus 4 * ¥k * 8 WP
Amphiprion perideraion 4 * * * 9 WeP
Cheiloprion labiatus C * 7 IwP
Chromis atripectoralis C * ¥ 7 Ip
Chromis atripes 4 # ¥ oox  ox % ¥ g WeP
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Chromis chrysura R R * * * ¥ 4 WP
Chromis margaritifer 4 C C * *ow ok ox X 6 WeP
Chromis ternatensis 4 * * 7 iP
Chromis viridis 4 A A A A ¥ ¥ * 7 Ip
Chrygiptera unimaculata C 0 * * ¥ 5 WP
Chrysiptera sp. 4 0 0 0 * 6 ?
Dascyllas aruanus 4 C A A A 0 0 * * * 7 IP
Dascyllas reticulatus 4 * * * 7 P
Dascyllas trimaculatus 4 o C 0 * * * 7 1P
Dischistodus prosopotaenia 4 0 0 0 # 6 P
Hemighyphidodon plagiometopon 4 C C 0 ® 6 iwP
Neoglyphidodon nigroris 4 * *oo® ¥ 2,6 WP
Plectroglypidodon dickii C R * L ¥ ¥ 7 IP
Plectroglypidodon lacrymatus 4 0 0 * ¥k ¥ ¥ g IP
Plectroglypidodon leucozonus R S * *+  §,13 IP
Pomacentrus amboiensis 4 R C 0 0 ¥ ¥ 7 WeP
Pomacentrus bankanensis 4 C C ¢ * ¥ ok ok k¥ ¥ g L'
Pomacentrus coelestis 4 R R c ¥ oo¥ ok o® kR ¥ g YeP
Pomacentrus lepidogenys 4 A C * L ¥ * 4§ IwP
Pomacentrus moluccensis 4 C C C ¥ L * 7 ¥P
Pomacentrus philippinus 4 E * ¥ * x93 IwP
Stegastes lividus C C 7 IwP
Stegastes nigricans 4 C C C 0 * *oo* * 8,7 IP
Priacanthidae Priacanthus hamrur 4 * * 6,10 P
Pseudochromidae Pseudochromis fuscus 4 C R R R * 5 IwP
Pseudoplesiops sp. 1 R 5 ?
Pseudoplesiops sp. 2 R & ?
Pseudogranmidae Pseudogramma polyacantha R R * ¥k * 5,13 IwP
Scaridae Calotompus japonicus 1 * 4 IwP
Cetosearus bicolor 4 R R *oox ¥k ¥ k4 [P
Leptoscarus vaigiensis 4 # ok F  ox ¥ 4 [P
Scarus bowersi 4 * ¥ ¥ k4 WP
Secarus dimidiatus 4 A - A E 0 * * x4 WcP
Scarus forsteni R * ¥ &% ¥ X k¥ 4 ¥eP
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Scarus frenatus 0 R R * ¥ ¥ x4 IP
Scarus ghobban 2,3, 4 C C ¥ oo * ¥ o4 IpP
Scarus gibbus 4 A A A 0 0 * * ¥ o0 ¥ o+ 4 1P
Scarus globiceps 0 * ¥ Ox ¥ x4 Ip
Scarus javanicus 4 4 Ip
Scarus longiceps 4 C C C * ¥ 4 WeP
Scarus niger 4 0 * ¥ K * 4 1P
Scarus oviceps R * * ¥ 4 WeP
Scarus psittacus R * * * 4 Ip
Scarus rivulatus R 0 * * 4 WP
Scarus rubroviolaceus 4 0 0 R * * 0% L IpP
Scarus schlegelii 4 C c G 0 C * * * * 4 WeP
Scarus sordidus 4 C C C C C C * * * 4 IP
Scarus spinus R R 4 WeP
Scomberidae Sarda orientalis 2 1 IP
Scomberomorus commerson * * k0¥ 1 IP
Scorpaenidae Parascorpaena mcdamsi R * * * 160 IP
Parageorpaena mossambica R R ¥ ¥ox ¥ 10 IP
Pterois antennata 4 * * 5,6 IP
Pterois valitans 4 R * ¥ k¥ ¥ 56,3 WeP
Scorpaena neglecta 1 * 5,10 4C
Scorpaenodes kelloggi R * * 5,6 IP
Scorpasnopsis cirrhosa 4 0 ¥ % ¥ ¥ ¥ 5 I
Scorpaenopsis diaholus R R S S . A IP
Sebastapistes cyanostigma R ook ok X * 7 [wP
Synaceia verrucasa 4 R ook ok % ¥ 5 Ip
Serranidae Aethaloperca rogga 4 R * ¥k ¥ * 10,11 [P
Cephalopholis sonnerati * * * * 106,11 Ip
Cephalopholis spiloparaea 3 * 10,11 [P
Cephalopholis urodeta 2,3 R 0 ¥ ok ¥ * ¥ 10,11 IP
Cromileptes altivelis 4 * * 10,11 I#P
Epinephelus caerulecpunctatus R * * * x10,11,13 IwP
Epinephelus cyanopodus R 10,11 WP
Epinephelus hexagonatus 2,3 * ¥ oo ¥« & 1011 I
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Epinephelus maculatus 4 R * ok * 10,11 IP
Epinephelus malabrica 4 *oo# 10 IP
Epinephelus merra R * L * 10,11,13 IP
Epinephelus quoyanus 4 R ¥k % * ¥ * 10,11 IP
Siganidae Siganus argenteus R 0 * * * 4,6 IP
Siganus fuscescens 0 C C 0 0 * ¥ oox ¥ oo¥ * 4.6 [wP
Siganus puellus 4 ¢ 0 0 R 4.5 IP
Siganus punctatissimus R * 4,5 WP
Siganus virgatus 0 R ¥ ok % 4,5 IwP
Sphyraenidae Sphyraena barracuda R * 1 C
Synagathidae Corythoichthys flavofasciatus R C R * 5 1P
Synodontidae Saurida gracilis 4 R R L S A 5 IpP
Synodus variegatus 4 0 R ¥ oox ok K K ¥ 5 iP
Tetraodotidae Arothron hispidus 4 kX * ok 6 IpP
Arothron manilensis 4 * * 5 IwP
Arothron nigropunctatus 4 R ¥ F ¥ oox ¥ * 6 [P
Canthigaster janhinopterus 4 * * ¥ * 8 IP
Canthigaster valentini 4 R ¥k * % ¥ * B P
Theraponidae Terapon jarbua 4 * * L 5 [wP
Tripterygiidae Helicogramma striata 4 * ¥k 10 WP
Xenisthmidae ¥enisthmus polyzonatus R * 5 IP
Xenisthmus sp. 0 R 5 ?
Zanclidae Zanclus cornutus 4 R 0 R 0 0 A A A ¥ 8 [pP
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Antennariidae Antennarius pictus (Shaw & Nodder, 1794) F

Apogonidae Gymnapogon sp.

Blenniidae Atrosalarias fuscus holomelas (Gunther, 1866)
Salarias guttatus { Cuvier & Valenciennes, 1836)

m v oo
|

Creediidae Limnichthys sp.
Gobiidae Eviota afelei Jordan & Seale, 1906 F
Eviota latifasciarus Jewett & Lachner, 1983
Eviota prasites Jordan & Seale, 1906
Eviota queensiandica Whitley, 1932
Eviota sp. 1
Eviora sp. 2
Eviota sp. 3
Eviota sp. 4
Istigobius rigillins ( Herre, 1953)
Pleurosicya bilobata ( Koumans, 1941)
Priolepis sp.
Trimma sp. 1
Trimma sp. 2
Nemipteridae Scolopsis trilineatus ( Kner, 1868)
Plesiopidae Plesiops oxycephalus ( Bleeker, 7)
Pomacentridae Chrysiptera sp.
Hemiglyphidodon plagiometopon  Bleeker, 1852)
Stegastes lividus ( Bloch & Schneider, 1801)
Pseudochromidae  Pseudoplesiops sp.
Pseudochromis sp.
Scaridae Scarus javanicus ( Bleeker, 1854)
Scarus spinus ( Kner, 1868)
Siganidae Siganus puellus ( Schlegel, 1852)
Xenisthmidae Xenisthmus polyzonatus ( Klunzinger, 1871)

oo e o I I 7 T 7 B < I » B 7 B - R > S o s il o B o M o B - B B < B o M s Mo B3 R > B

Xenisthimus sp.
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Labridae [HHESEE 54 (1) 73C1) 931> 85(1) 691> 49(1) 98(1) 44C1) 80CL)
Pomacentridae T} 35 (2) 51(2) 60C2) 51(23 28(5) 2904) 6103) * 55(2)
Gaobiidae BRIEF 34 (3) 3203 31(3) 31(3) ar(2) 35(2) 80(2) 23(4) 42(3)
Chaetodontidae ¥REH 26 (4)  21(4) 2904) 29(4) 2904 23(8) 3008 * 26C7)
Scaridae ¥BEAHH 20 {5 15(7) 23062 2008) * * 28C10) * *
Apogonidae RZHE 19 (6) 15C7) 18C103 19¢9 29(4) 27(6) 55(4) 22(5) 3204
Acanthuridae 585 16 (7) 18(5) 2904) 29(4) * ¥ 28(107 ¥ 26(5H)
Holocentridae 8@ AL 14 (8) 10 (%) 14 (x) 14 (x> 8 (%) 14 (x) 24 (x> 7T (%) 18 (%)
Serranidae #g%} 12 (9) 16(6) 23(6) 21(7) 3603) 24(7) 53(5) 35{2> *
Lutjanidae E6IF 12 (9) * 20(9) £ 2008) 19C¢9) 36C7) 18(8) *
Blenniidae HF ¥ 14095 23063 28(6) 16(9) 29(4) 37(6) * 24(8)
Balistidae ®ff&AF X 13010 * X X * * * X
Muraenidae 8% ¥ ¥ 3 18C10) X * * * 22(8)
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IP 214 156 69 116 157 194 117 162 172
IwP 62 24 27 30 35 47 31 31 37
wP 47 25 7 21 22 37 15 26 28
WeP 29 17 6 10 14 25 14 20 18
IpP 13 8 7 9 1 1 9 11 11
C 9 1 3 3 4 5 A 3 5
JsC 5 - 2 3 1 4 2 | 1
JC 3 - 1 - - - 1 - -
JT 2 2 - - 1 1 1 ] 1
? 12 1 - - - 1 - - -
&5 396 234 122 192 245 323 194 255 273

FEEE 58.65% 23.02% 36.78% 48.80% 44.14% 36.19% 33.29% 54.71%
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ABSTRACT

The present study mainly deals with spawnings of damselfishes and forms a
part of the survey of coral reef fishes around the Tungsha Dao(Prata's Island) in
the South China Sea. Observations of fish reproduction were made by both
skim and scuba divings on the shallow reef flat surrounding this islet between
June 20 and 24, 1994. A total of 20 damselfish species was observed. Nest
building was observed on Abudefduf sexfasciatus. Spawnings of six other
damselfishes occurred. These include Amblyglyphidodon curacao, Amblygly-
phidodon leucogaster, Chromis viridis, Chrysiptera unimaculata, Chrysiptera
biocellata and Plectroglyphidodon leucozona. With the occurrence of heavy

spawnings in this season, and the accompanied recruitments, the maintenance of

the diversity of the local damselfish fauna seems to be ensured.
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FERRHY B (L B S IR TR B R » A P 50 58 T LA IS IE 0 Jok 4 HE TR B35 11y 42
o (KL < SRS SRR -

— - HERE

fEARGET  BREATHEZLURY SREIEAE - DURHHTH s E
BE GHHREENFESEREYHENpZE) - AENHESEAT=
FART-FHEI T UE - AL BRBEERE - EEEA ST S e
HIK - TS EEAE B RA R SR B MRS — iR - DUEFE
K ETRE RN AT - S BB ES - U DU R T GETT - HE
RFER IAET IR A MR EEAR A DY IREE -
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= BR

fEARR R TR R R 20 A HIR A - E RN A REEI IR
# (F—) -+ DUFMSIAUINLAREA - '

Wb 8 Abudefduf vaigiensis

R e i — A B AR SRR DT - S B R E KRR R EIR - R
BA RS EWIBRT PRSI IMRR T U RERTS 4 - 251
A R/ BETMAN TS » FEME EIREREE -

hgsetid] Abudefduf sexfasciatus
AR R B T - AE SRR S R N R A | T T R R B A
(B—) - SR MMRECERE  NabTa-RIEE -

e e & Amblyglyphidodon curacao

R T4 S ek A AR R IR BRI R - 77 - R RS Lol 5 WU RUR (T HE
KRGS o R ARETEERR AR - BiE S E s 2 i AR - R
Wi - BE MR U I FREAENERR - SEEEEEAR (B2) &
F - HEBR - HEIFTRIMBIERE -

A Gt Amblyglyphidodon leucogaster

BB SIE SV L A L - R BB ERS - EAKRAED - B
WAt ICAEATE - ERITHEA GRS MEF L HAEER - 7 BEEE
gi - B AR B R R R SRR AR 0L - A EEE L

L S B e @m Chromis margaritefer
e (1 Y AR AL WERE EAE AR 5 0 ERE AT RBIRE R A0
L BERBIHAEMERS -

BE Hk 3 fE4k 6 Chromis viridis

B LRI I BRI T B H IR B S AT — - TBRAHE R AR TR
BIHETE » ek th » S8 P TE S A 560y - AR EMM RS IO
=T AR SE OIS R R FRTE (181 2D - B TEEONZAN - e R
A LA R B e R HE SR ST SR8 L ks -

WKt Chrysiptera unimaculata
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B YA i SRR T D B KRR A - TEE M AT R BRI R % -
TER R LAE TR > TS ERE i BB = (E 4 5 -

EETT 4 Chrysiptera biocellata

Pt it SRR AR - R RETE B E AR A A5
IR« fEARRA I ERET T - #AFERNEEE - (BRI R Y -
HRR 2 e S ER R HE VT REN—gUTIEIER - NREMNEE
WHRER T —SHr e Mgt (FRYEEE 2 ) - LWL R B EE
THEYEET AR - R REI = AT S A e/ NE R -

T iEE ey Chrysiptera leucopoma
MR ERSRLTEHERREE - ARESHMARERS  KEBEHHS -

— R4 Dascyllus aruanus

SRR B O R T BT EEGK R N ERE AT - E1TTR
EERIR AR ERTE AR/ MR ER Y - TEEOKE H E R G - B
FAEF  WABE R A MEEE) - BERES/NEINESYE -

= RSB @Y Dascyllus trimaculatus
=B EE s R & - IREE R ANENGT - R EE AR a0 A R E
Hli#t » RS Rk B 2 E T A "R A -

ARt 49 Dischistodus prosopotaenia

WEEEEOBASERER  HARWEAEERY - BOBEaHE - F&2
EETEE BN T o RO T - FEAGRE Y AR RE A 5E3R
% HEAKET SR R EREHEL (BlY) -

22k id Plectroglyphidodon lacrymatus

Lok s FHEEME o LB BRSSO HEE - Bl Radan
R L ET I BAERIISEETTE - TEWEHERERESNEE LT
% o oA RE|HATERS > HR e Bk R —EEA -

sy Plectroglyphidodon leucozona
e % B A KSR SRR - TEAGAE P REET SRR AL
FARFE - SheTR EE - HUER] BITE -

EFERE M Pomacentrus amboinesis
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LIRS k8 - THER MRS EE - R R
R DAY - FEARFHE R AT REIM L H SRR S - Tt RE AR
(HE R bR EEERRIE) -

K g4t Pomacentrus bankanensis
fE AR — AR EHAHE - FURBBEWATEHER » ARG
BRI TSR - ARDEKRAA S ERASER - EFRRE R
SHB LR - BT BUFRTESE - U AT N A TE E R e YRIRE
Rl BT s 2R M B B A R S A R ATE - (e th R BB HE
fo - SELbHEAE L HYAENIEL B -

L WA Pomacentrus coelestis

BELHRLESTIVEN — S - €58 EHEREILE R iEEE
SEfl - HPENRIWSaEEEETS - I AEBEHIR - REZEIHE
g - (B RE— A -

FERE N4t Pomacentrus moluccensis

BERE N Hlis et - R—HEAREEEN AT - R EEHETER sk

WIS 2R A - FARHRES - WREILTEHS - BREENAN
R -

e | Stegastes nigricans

i%%ﬁﬂ%%fﬁfﬂ%ﬁiﬂﬁﬁ%ﬂﬁﬂﬂEi#%f&ﬁ%lﬁﬁﬂﬂfﬁﬁﬂﬁfﬁ@% Z!K??-E’éﬁﬁﬁ@%
15 F B MR aLR » ERMIINERITE - LREEREEMFHRY—

- REC) ke Rl e A gy Ll BV A LT T%fﬁ%&ﬁ‘ﬂﬂéﬁ@ﬁ—%ﬁﬁ?ﬂm
TA A - fEARPE D - REIIBEEEN EEE - BREBIHHER -

Wi (EBerEE) '
%%fﬁﬁigfﬁiﬁﬁbmﬁﬁ m~ﬁ7§<ﬁ¥*itﬂm%ﬁ’] ’é@ﬁﬁ’ﬂ%ﬁ Tj‘:?ﬁﬂjizﬁ%

ﬁ?ﬂH’J#PFﬁ @Um!ﬂﬂﬂﬁﬁ&#ﬁ .’?P?ﬁéﬁﬁ TLH&JEU%%VQEDT?&%Z{IHW
- IR ERER A

TER B A g Aok P £ AEEY TR B B S EL (U A M BER A B B — AR - HDRATE
o FFHIRE 0 AT REIRAE RE R F RN o & QRERERES NGB RIS - (HR2HY
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BINBAMIEL » DURBRNEBAESHRMEE - 57 BB E S EAH
7 BEREAGENEY—EE—KE - §tEES S -

AREREFREEMA MR AT EHERNIER - 2/ - HNEREE
TIEREERT LRZER - MRS AESTHBAZERA - FIRIRT 5 5 i
b FEHERSPEN LN - Pl - I - ol - el &
EHE SRR AR - I BT EE - FrLGRA R EE L
SEEREESEESEGRIEY - ki LR ESNRERATEAR - BEHEFN
AT - I LA R A IREE - FrCLE BRI FEEIV AR L
HY o MEUNLL - FEESIIRA W ERRIE— 0 TEET EAARIBIRIRE - I BT
X LFEHEET —BIHEY > SRl s s BB ALY - HRREER
o F AT S LR AIWABELBEZEZREE  EARHEEFRHVHE
LEGAS 1 -

TERW - FEMFFEIREEEL R - FEH > AETmEERR - ZES
FOIRRIHERER 4 e+ o0 L8 - FRRAERT SRYBEROCETEE - = ROuiiEs
EHM - AR EMEREEENER > EXREVARTFSHAERRE
Fy - AAFEETMEE o AT EEEROCEEEY - FEla n 4 JaZEe
R HEIE e AR S ~ RO - EEDNTRENILERAGE - SRR -

SR UMY R TR AN R B BIAISE AT K BRI EE
BB T AN MEAEREEIE BN ETERE - REEIAEEY AT
DIEED SRS ENGER  BARR—EVREME AN AR
WAE Y - TR SiEME B R A » R AR R - B
AT ATEE  EREHSREN - ENYWREMEEREERE FVE
% MEREFENER DA ERWRE  EILAS SRR E RS
B 2T FE 4 B0 B B MDA AT L B - BIHE R AR T B R A
TAMRRIESE - HeeHE S IHEE -

h-2EEH

ML L SHPTSL - AN BT - IRERE (1975) R BRSHERS -

Thresher, R. E. (1984) Reproduction in reef fishes. TFH Publications. 399pp.

HHT - EREERE - BN - ZEEEES(1990) M BB F BRI LS - 7T
jjﬁ Eﬂ?‘f?ﬁ%’ﬁa%ﬂ ST BT RS R - Sl 628 -
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*—  EWBREEKSAESEAE GEERRIA) HEFERDN
(AZE#R : ABZHAE A - — BREAER)

G A JE R
&Iy 2 8 Abudefduf vaigiensis FE&
AR Abudefduf sexfasciatus E08: <
REF & R Amblyglyphidodon curacao = O
e ] Amblyglyphidodon leucogaster = I
LB B8 Chromis margaritefer e
AT 8 Chromis viridis e BR
B4 i Chrysiptera unimaculata 5
EERT 2067 Chrysiptera biocellata FETP
WA EE Chrysiptera leucopoma —
= puse et Dascyllus aruanus e
= BESNCEBLEHS Dascyllus trimaculatus Flidgeel
HERLAC Gf Dischistodus prosopotaenia MR
B ERE R Plectroglyphidodon lacrymatus HEfa,
B #E ety Plectroglyphidodon leucozona BB
LR ERLC S Pomacentrus amboinesis HE 18
L 154 %8 Pomacentrus bankanensis HE &
4 Pomacentrus coelestis HEf@

[ RS h4E @7 Pomacentrus moluccensis —
W oGl Stegastes nigricans —
Wl (Species unidentified) Hem
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S K R AR

- HWER REE

W R

H 19944 6 H20~2411, LUKITEKFIIRER 5 X, S W B ENE
HSAE - JLECER T AWM 13013458 1010 - /UROMES 68} 8B 33FEF 7k es F1 24
LR U 378 - LEH20R43 8 137REM] - 398 s BT s 10 2 T S AT L
RO R E o L E LU FL A B (Acropora spp.) FORFLAER (Porites spp.)
EH R B AR B DU IS SRR B AT 5 R 4h A R
SR - TLEYE o R SIS BRI E AT RS - 1
BRSO SAEM - SRR R B S AR RMS WU HEY BN S
RO ARSI O RERR S, A ISR S - B
HOBRERN B tES AR - BG R I0u LI R FLms e =
WS - RITTRER/K SRS ENEE  MEETH  HEARR
it e SRR R TR - BT S Y BIEE R M R R R B
& EHRAEMTEEN - BRESEEREYE - BRABERNEES
B BARRKSEHSEEB IS - RIS SR EIFE Y - #5
WREERREMEENE  SRELFFEEETE B AR -

ABSTRACT

Coral fauna of Tungsha Dao(Pratas island) was surveyed by snorkling and
scuba diving on June 20-24, 1994. A total of 137 species of corals in 20
families and 43 genera were recorded. Among them, there were 101 species of
scleractinians in 13 families and 34 genera, 28 species of alcyonaceans in 2
families and 4 genera, 3 species of gorgonaceans and 3 species of hydrocorals.
Coral communities of Tungsha Tao are dominated by scleractinians in which
dcropora spp. and Porites spp. are the most widely distributed speciles.

Alcyonaceans are distributed on the outer edge of the reef flat on the west and
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northwest sides of the island. Biogeographically, the coral fauna of Tungsha
Dao is a part of the Indo-West Pacific province and has a close affinity with
those of southern Taiwan and Taiping Dao. Coral communities on the reef flat
and slope on the west and northwest sides of the island are highly developed
where high species diversity and living cover of both scleractinians and
alcyonaceans were found. Well-developed coral communities were also found
in the lagoon on the north side of the island where many large Acropora and
Porites colonies were found. Coral communities on the reef flat around the
island are poorly developed possibly due to the influence of shallow water, high
UV irradiation and drifting sand. However, the coecxistence of corals and
seagrasses in these areas constitute a peculiar biological community. In general,
coral communities of Tungsha Dao are highly diverse and constitute a variety of
attractive underwater sceneries. The underwater ecosystems of Tungsha Tao are
valuable resources for the development of marine recreation activities. In the
future, through adequate planning and management, the marine resouces of

Tungsha Dao should be able to provide sustainable use to the public.

il

HbELE (Tungsha Tao =f Pratas Island) fi7 2658207 35'~20° 47, &
116° 42'~44' sh@Rpep B2 AL - MRTE - 68 - BHENEREZ
- HYREE—FEEORT A ERNRE, KRR ER, MU
BREEINE, 0 32K R R B EE (lagoon), IR ZE AR
PAE - s SRS IR EE R /K ER /NS, RERMERYTER, miEi 1787
B B I 2R 1T HH B B S AL R D HERE I K -

A B9, RE M E S R B R Ma, 1937)GRERYIREMH
AR A ER - BEEE1975) KA NTEAI0) EEHREER BT
IR T ) A HE A, B AR EE (19T [ 1TEASTEM R, J7 WITHE990)
7 1SR 288 630E M AR ;I8 45 B AN R W B WS AT i I LA gt L R B R
(dcropora spp.) HITEM & %, (AFLMEEB (Porites spp. )R « #R1M, WIPRIE
RS SRR, Sr S B R T TER & RILER A WHRER DR R -
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AR B AR B AR S B M U A B AR - DURG A% FL I B R A AT 340
BB i B EERHEE - FRAKERARERRENFRZNH
HYFEGE SR - SREEE R - (DI RS - QMHEERE S
i Q)R ERHTEARR 34T -

= - BAEMEREAE
1 - AEHE

FR835F 6 H20~23H [ - HFIRET /B - 73BN R B 5 B s i
(1) - RAFH(20° 42'N - 116" 43IE)TREWBRBENE T - HiPEFHNE
R ITERT B E R RE - BKEENEH 2R B N R21~30°C 2

(8% > 1975) - WHAEETE  RERESHRILA - FEE/NEFH0.2~0.5
# > 2ERFILZERANZE  MASRAILN; BEAZ AR Z MY B E,
BRI 7K D BR AR PRI GR 1 AR, SRR 2 ARSI -

2 - WEHE

KES RSB RBIRES - SRR KR G BN
B EEIERYIZ RS ~ RS - BRI R M(EE IR R S SR A A
HIMAHS EE R - MRS BERERIFIE - R RIEBK TR B R R B
FIETRAE: (D & Brigaasotks » OMEE: BFEBEI0~SUr/M#E » (3)
DR RS I0EE - B4 [ HKEAMRIER 2B s E A RB AR E
B - MEREELBSE SRR RN T WIS T B E e rEE - AR
EREN G Wl E - KEBSUERAEAR - RigUREEHEY
H HE FE 4EH 00 8 ¥ (% 4% 3% Veron and Pichon (1980, 1982), Veron and Wallace
(1984), Veron et al. (1977), Veron (1986, 1992), Dai (1989), Hoeksema and
Dai (1991), Dai and Lin (1992) & #(1989)% <7 i «

= - WEREEIER

I - 5 E&ATHEAE
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AVERIA R B AR MGE - /KEEH0~2m » EE R « BEOFI
R R B - HIEZRRE1~3% » EET ] 5 hEh LI 8E (Acropora
humilis)RISEHG AL IR (Porites lutea)Z8 B 4341 - JE HEIEERAVER KSR
10cm > 3 B 3R oR S E AL E - - MeEEgE HL 0
B/ - WERE - BURIIBEETE SN A & - KEMyIRF R T re
= FUAb T S IR R F TR RS ARGE R I - thE YRR (&
] 5 4 A TE R Y B AKEEE (Sarcophyton trocheliophorum) 2 K 7ERHYE
A L B/ 1 5em -

BUh{IRE W EMB T » AKEEE 2 ~ 3 m  [KERE X EHS R IR
PEERREL - BRI ERE, 1B 2B MT B MRER » BORRE R B
IR IR E e 7 B IR FE O B R - R E LY AR EEAR
HRAIR 2 S e HE M FERg b e - A SRR 5% - TBIEMR UL A
Hi #i (Pocillopora verrucosa) ~ E 7 8 7/ B 8 (P. eydouxi) ~ 3= BE &l 71, Hif #H
(Acropora formosa) ] % & 85 FLIM 5 (4. aspera) B E S » I A B EK
Ko EEE[FE0emp) | o @RI D » #5280 N BRI 57 7E
A ARE A -

CuhM AW B HIL T » Wy IRHEREHA » BERYW B 700~1000m
BE o KRE2 ~ 3m - LEEEREEEDOA - MEEREE - fRiEER
FEA0~ 5096 » FF L ARFIRIFLI A (Porites spp.) FIgH 1, B ) (4cropora spp.)
WIBERSSATER » HEEEEEE 2 mbl [ - 8E R EEE - S8
FLL 3 B (Acrbpora nobilis) ~ EEEIFLATE - FERIAFLHBEA (Porites lobata) M
LS > MOoR BRI - 57 S R AUMEART S LR AR SR BN LT
SESE A A 5 - HETREE A B FIZK RSBy 22 2 - IR 1 L e Al B3R AD
HHAER SRR -

D U B AL RS AHE » K3 ~4m + EETAKRS FIAAEE - 2
R IRET RS AR o MBS MBS K - HRIHEREE - BEEREE
80~959; » Hrb » HEIEFIEEIEASE—S - MMBERNEEEES - A
MMM EREY - &S AW HEEESR © B0 M M
(Pocillopora eydouxi) ~ f I5 FE 8 B 58 (P. woodjonesi) ~ & th 40 FL Ht H
(Acropora cytherea) ~ EFLEHFLIRIN (A. hyacinthus) &%, Hoth, SRR FLAF]
EAHTURS SR8 g 188 - i A EEE 3 ~ b may KMERR - (FIRER
WMEERNT  AEE REORSEN S RS - BRG] (Lobophytum
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spp.) NIiE RIS (Sinularia spp)%, Hrh iR EMHE (S. lochmodes) - 4
BT (S. scabra) F1JEE R BRI H (Sarcophyton crassocaule), 35 &
RERVRFRR BN, T BSR4 BEHE R i B (Sinularia exilis) ~ /NEEFEH K
Bt 58 (S. nanolobata) ~ B BRI BR(L. sarcophytoides)F] 3 BB P98 S 50
(S. elegans) HyEF BRI R AL, ERAE | m DAk, Sk i 2% 42 4 R fr —
& BEEANEM  ER—FERIEENEE -  IHESES - 585
KEAFABMBRSHES BRI ei SR ERNR G L BRAPSES -

ESSIMRRWERILST  KEO~3m - EERESHDES » AHE
W HEREEN 3 ~4m - MMEERG S ~10% S ERATME » 855 B
BHE B - R PRI - BRI EET
RAOBATNER MY - KNS SRy rEs s HamEs 1§
%‘Bﬁa{%ﬁj\ﬁ‘ﬁb’\ﬁﬁmfﬁ[ﬂﬁ@ AW ARG - HL & AR IB IS IR
WK TR % ROK R B SRR RS T HEINAER -

FR R BVEALS - ISR RIS - KB O ~4m - 15
ENEHROZEWDRINEERERER  H LE4AEE » KBS~ 1 mbd
& DGR 3 RO 8§56 18 2 FL 8 8 (Montipora digitata) ~ § 57 B £ 5 5
(Pocillopora damicornis)fll— e 5l Ff 8] (Acropora spp ) IR {EEE 2 ot » 55
%HFH%E’Jﬁﬁ“@/J\ P BEEE/NR30cm - 1 B KBS HBRRLE T EREEY

° IKERKILS~2mPUT » BEFEAL - MBI EETSERE - MEE
3‘5‘%50'“60%  WHE RAEEAIEERARY - SEFLRY - BN
BER PR o FLANES: - 8 S R i 55 ERURIRARS AT
BABCE EE KR - RTINS OB B IR 2R/ N A - ABAR
TR -

GUL R W & kG 7ME - ZKERI~10m - WEMZE BB A - &
TS AN EFaﬁ%Mﬁ%@JH‘J@‘?% - S AR ER0% L b - Hrh e AR IR
BB T8 E - AT B960 & 40 - ST - DIERIERR
fLi ] (Montipora spp. )%D@Jﬁ%ﬁxﬁ"]ﬁ?lﬁﬁﬂfﬁﬁ(%mes spp.) ERS - JEEMW
PR R E R AN 1 mav#Res - (SIRAAE KEEHE - SRR TIRHEEREZ
~ 5 m Y [E & & M (Diploastrea heliopora) s - [H\& AR A 8L D 4540
T ez aies] - A E OIS 23l s T S R AR BT
N B (Sinularia exilis) ~ /NIETR 2 IR EA (S, nanolobata) ~ 1798 LE WS i 3
(Lobophytum sarcophytoides) ~ ¥ 3£ B i B & Hi 3 (Sarcophyton elegans) &t i3,
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EEAZE 1 mbl L BEHE  HERE A R 35S 2 %W
HE

HIAAIHER YD B PER TR S oM - 7RIS~ 17m > iIB47FIH » BB T E
SRR - BT E I - RS LI RS R 15~20% » Hhp|
AR E > MERELEE 20 RO ai FURI R AR M2 - e
REMF IR E/D - ERFE20emPl T KL BE ST - R ARE
R R E A S A & - AT B S RALAE » I ARrEs N B
MFERZEIE - TR ZEERGAR TR ARSE - A RERRE
REVHURIEN - M EREER -

2 - HEEAAOE AT

APE OB T A MR 13RL34/8 10158 - SUROMHE 68} 8E33FEA A
WbEE R4 VR 3E - JLET20RM43/8 13TRRIH o 552 AL SR 5 10 B Y 0 T
MIAH RV MR X -+ iff BRI BB e 1E78 5 RAEIL AN
MBI © R BRI EAEMEL - KT8 - FEDBREEITOL (G 55,
1983; Dai, 1991) » fEMEAAG ALY BE F » BEWNEE — B AT EE R (Wells,
1969; Pichon, 1977) - WSO A RIMEHIAL ST, BN APEVENIRE, 1R 45 M3
WA PR AR, PR TR MR AR R SR BRI B AR, 0 BB AR A T 300
FELL L, AR R R R BT B S E R N IR, (2508 T 101 A IR,
HER LRSI ST ERE I T 30M R, (H 200N RS I M S WD BB RS T AT, RS
REAE T A RE TR R I3, JEAEE R B SIS Sa 0308k -

RS SR ERAEE RN S, BN R &4 5 R VvEIL SR
IhixEYD R GUb A - MAERTEPTEMFEI C R FIER - A LM A - B
FIEH R E bl - MR  BERRE  EREDBEN G EESE ST
HRE RIS » ATREEARL BRI /KR A HAELAT ~ KEBESR T EH - B
PG REEE S IH AE REREL - (MBI RS0 e, RILTEE =
B AT H AT EE (Porites spp.) FNERFLIN#(Acropora spp.) 78 HETE Ik A Y
WITERS + S ERIDKES - SZRDERSRIMRN RS S - B2 /ORE
i H % BRI - R NEOH4E R - RmtRE TR 2R - 1
E RECE - H D TR S T Y A A B At A U O R B AT (B (Wells, 1954,
Done and Navin, 1990 ; Selin et al. 1992) -
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i) B A B R RNO M EREEW RS & REVEE M
KESREDH ENRHERARILTRE &E, MED TR
MEEE N E ISR RS R - MSOESENBEST U RS - B
AR RN > A o R H R R R 8006 LA L, 1 BET
% MIREAEER I R 3 ~ D mByRAVEH: - 8 S S EUR B IR A
HESBAY MR - TIRER IR - W TR B -

BUSIT IR BB A R LR, SRvD B P T e S S ik a0 M S B R B S
I 3 . UH B 2 B W AT RO M AR L - 2 IR AD 10 S A RS i, HLRR IR AL REAN
TEE A R RS L (Dai, 1988) 5 TSR ¥ 5 46 75 3 #1909 350 1 5 I S 7 il EF
EACHEEAL GREES - 1993) « 104 - R BE B BB R A1)
RERR A BV IR B IR s R R - BB S - MY B U A A AE &
H¥rts o FHRNZEHEER > BROSRONBHEEYN - RIS EY)
A ZEABITRR KT TR - i e Rt EME LIS E R
PR EREERHE -

UL T s

1 - RSyt O R X - CH LA FLEG (A cropora spp.)
FOGRFLIE] (Porites spp.) Sz H R, T BT g > SORHSTIE
BHRS » TEOMAENT REILTE S -

2 - B EERMMEHESERET - AT - W ESIM > A
b EBAE—RFEER AR MER AR IR -

3 - OB AHERSE RE - MARER - BIESEES > O8I
FHNLSE  BASERSREERHIhE ) - RIEEMAZEHRE
BT - REEESEERMAEATIMNE  EREIEREELR
M TR RAR TR -

7 - BEE

i
L4

BT - EREENE - B/ND - FREAR > 1990 RWIBEL BEBIRMA LR
5 HJAT - BEEEE - SHTTEUTEEEEE - S 611 -
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sk ERIE - BB - Bk - HBE - 835 - BT - 1993, BN
HEMEERE - LEMEN DRSS EBEEEHE - 2355 -

TR ~ TLRAR ~ Bk ®) » 1975 - B EESTERYE - SEKSEEHE
P TiIzs 8 8% - 33E -

SMOAR ~ BRACHR » 1983 » FEEENE o MEBHEL DM OIS H5E - il
FERIZAET] 4 89-96 - RIELHIRT -

HER > 1989 SEEHA - REBNTENEEXVIL - S84 RS E
1945 -
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SUBCLASS ZOANTHARIA

ORDER SCLERACTINIA

Family THAMNASTERIIDAE

Psammocora profundacellar

P. contigua

Famliy POCILLOPORIDAE
Pocillopora damicornis

P. eydouxi

P. meandrina
P, verrucosa
P. woodjonesi

Stylophora pistillata

Family ACROPORIDAE
Acropora palifera
brueggemanni
humilis
gemmifera
monticulcsa
digitifera
robusta
nobilis
grandis
formosa
microphthalma
aspera
millepecra
tenuis
cytherea
hyacinthus
danai
nasuta
cardnus
florida
subglabra
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. Sp.

Mcontipora monasteriata

turgescens
verrucesa
foveolata
venosa
digitata
informis
foliosa
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Sp.

Family AGARICIIDAE
Pavona clavus
P. decussata
P. explanulata
P, varians
P. vernosa

Leptoseris explanata

Coelogseris mayeri
Pachyseris rugosa
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T 2\ A B C¢C D B F @ H
Family FUNGIIDAE

Fungia (Cycloseris} cyclolites +

F. (C.) costulata +

F. {(Verrillofungia) repanda ++

F. (Danafungia) horrida +

F. (Wellgofungia) granulosa +

Sandalolitha robusta + +

Family PORITIDAE

Gonicpora minor +

G. columna + + +
Porites (Porites) sclida + +

P. (P.) lobhata + 4+ +4 + + + +
P. (P.) lutea + R S o A SR S + +
P. {P.) cylindrica +

Family FAVIIDAE
Cyphastrea chalcidicum ++ + + +
C. microphthalma + + + +
C. gerailia +
Caulastrea furcata +
Diploastrea heliopora +
Echinopora gemmacea + +
Favia favus +
F. pallida ++ +
F. rotumana +
F. speciocsa + ++ ++
F. stelligera + + + +
F., laxa + + ++ +
Favites abdita + ++ ++ ++ +
F., chinensis ¥ T
F. flexuosa + +
F. russelli +
F. pentagona +
Montastrea curta +
M. magnistellata ++ + ++ + +
Goniastrea australiensis +
G. pectinata +
G. retiformis +
Leptoria phrygia +
Platygyra lamellina
P. daedalea +
P. sinensis +

+
-+

+ 4+ + +
+

+ 4+ o+ +
+

Family OCULINIDAE
Galaxea fascicularis + + + + +
G. astreata + +

Family MERULINTDAE
Hydnophora exesa +
H. microconos + +

Family PECTINIIDAE
Oxypora lacera +
Mycedium elephantotus +

Family MUSSIDAE
Scolymia cf. vitiensis
Acanthastrea echinata +
Lobophyllia hemprichii
Symphyllia recta
5. radians + +

o+t

Family CARYCPHYLLIIDAE
Euphyllia (E.} glabrescens +
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Family DENDROPHYLLIIDAE
Turbinaria mesenterina
T. renifermis

SUBCLASS OCTOCORALLIA
ORDER STOLONIFERZA
Family TUBIPORIDAE
Tubipora musica

ORDER COENOTHECALIA
Family HELTOFCRIDAE
Heliopora coerulea

ORDER ALCYONARIA
Family Alcyoniidae
Sarcophyton cinereum
5. trocheliophorum
5. glaucum
S.crassocaule
S. elegans
Lobophytum altum
L. batarum
L.sarcophytoides
L. pauciflorum
L. planum
Sinularia crassa
cruciata
erecta
exilis
granosa
flexibilis
halversoni
inelegans
inexplicita
leptocladoes
lochmodes
minima
nanolobata
notunda
parva
pedunculata
scabra

MpmanLnEhhhhnhn ks

Family Nephtheidae
Nephthea erecta

ORDER GORGONACERL
Family Melithaeidae
Melithaea ochracea

Family Subergorgidae
Subergorgia sp. 1
5. sp. 2

CLASS HYDROZOA
ORDER MILLEPORINA
Family MILLEPORIDAE
Millepora platyphylla
M. tenera
M. exaesa

Total No. of species

++

+++

+++
++
++
++
++

+++

+++

+++

+++
++
++
++

+++
+44
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WEAfE EERR REE FEE REQD
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ARIEHAGIFCH 1994561 205 E24 B IR - £ R W B39 %18 E 3
AR A e - AR KR SR SRR RIS I R AR - LAk
F48FH41E - KRRt 13 R ES - HABEIE125E - FER10
T BEIRRHOE - fIREITE. . F - —RBEAERHEENEAEKR - B
ARIGE S - H PR ER - K FERFEREERE BRI E R E A
o BIRRIAEERERA SR EDEE - A 5HHE - HYEAREN
Ao RRGRAEMR ARCEREE - A s X ER R RS © 5
RIS A RO IR I R AE M E L ¢ RIS A R EN T B RIES
L HEMREE > BRERELN X H R AR OrEE -

ABSTRACT

This study was conducted between June 20th to 24th 1994 at ten
sampling sites in Tungsha Dao region through SCUBA gear observation and
collection, 141 species were collected representing 48 families of marine
mollusk in this study, of which 13 species belong to Muricidae, 10 to Conidae,

10 to Strombidae and 7 to Terebridae...etc. In general, Strombidae has large

body and beautiful shell, of which Lambia chiragra, Lambis lambis and

Strombus mutabilis are most common seen ones in the area. Besides, a large

quantity of Olividae and Terebridae could also exist in this area but they are
not easily found due to their inhabitation habit under the bottom of the sand.
Only four species of Tridacnidae were found this time, not included the largest

Tridacna gigas, of which Tridacna maxima and Tridacna squamosa were found

living on coral reef, and Hippopus hippous was found over the sand bottom of
the sea-weed area with abundant quantity representing the largest size and the

most unique specie in the area.



344 FuOwEmEY

o)l

— - Hil

ROHBURMPEE IR B LR HERES®RESFARS
Bk (Atoll) » MAEH - 58 ERERFHECH - HUHERS
WS ERTE AT IR » WHEEVETAHE R E » ARrhR BRIFRE » X
B REEFRYE  USENRSERE THEESE Y BRER
WA EZMY - BRI THELSEYE  RTOBREREAS
HRFER - BEESAC BRI REEZ I Y AR -

BEFTHROHEREWYESAERARTRMEE Y » BIIBAR
RRIERYBHAEEEEYER > ROARERARE S BB EBRIHEE
FRIENKERER  RINTENRIZZERETHE » HEPDET
AEREERE IR  ERFHERBEIRE (RIEL) - HEFSE
(1975) GHRETHHERTH20E R BB - FREME (1979) HER 2
BHEERE (1979) ARRERDEEREAFELR2ERE - B2
12 (1982) HEKTMEREDHERFRABEAH » 511981408 - &
ARETENRETHREIL A NTE (1990) iR AREHE
YA > RV 26 B WS G - £ LRBERSE B HRYI e
MR Y TR -

RUOHEBUENE -BARTFENVERBEN—D > EEETH
B > 21708 « iR Tsifl Ma (1980) $EFHAF TR EOE R
BRI > T84l 5030 - HEERFEEREE » MEREE
YWEBMHESEEAATED L ARERERETREATERS#
AR MESET 2 WME (Stringsteen and Leobrera » 1986) » 1£ /B
RREMSEENNEYES  HIERESE(1975)E 5 T 438 26281
WD ETEEE (Prosobranchia)Z 5 MHLT (1975) HIEEH14
B 42818 [ 7 4 M ( Opisthobranchia) FE¥E 5> I BRARAR 5 344
AEREER (1978) thERBEATE 6 TERRRIS MM R G IR « ERE
RGO R BESEYNOEATE (FREEMZRE - 1993) - 7
PRGBS — K T HEIEE » b BR 8 b Y e v TR SR
(1987 ) GHWIEFLEH - HHR B2 B -

SEVEREENYE S ERES T BTSSR
HEH AR EfRHAREOENEYRFES — ) LHIENSER
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WIS B+ B R o i 0 IR E R R 0 B8 5 W M
ERZRFUNREEAG  AREWERY AR BRI EESE WG E
B MR HVERESMERAARRNHER Y BN HREE -

= - MHEERTGE

AEBEE LEREREECHGERBNEEYE » R REE
EIRMEER TN - A AR E 108 (B 1) 5 Hki
B Y B 0B B B PO B0 o A 40 I 52 UK i 7 7K (SCUBA
) REFEAFARETRE BHRANRE > BERY B NEERAF
ERENTE LSRR DR SR - XS R
HR o BRUEREKERETAENH > ARSI EEN HEsEst;
HEWEE 1SENEE IESERE" LB ; 554108 L
BERT BWWUR” EFOMAM LN ES” SEEa" .

Hsh AL Nikonos F801S/KHhiE# iR L REN K - Risipaass
— MR REERBEOER HEERESAEETE AT
BERERBEAN  BRBEER DRSS MRS o EIOR 5
WRR S WA RE S E S > W RIS 5 A
E St B R BB R R R R R e — S BB -

= - RtEELR

WY E (Tung-Sha Tao) XFEE R E ( Pratas Island) BHE W
HEEBENN—B/NE BN LT7ZEHFAR » 2EESHIIR
BRIERZHEY  ERAL TR - B LAGSERSEELEER &2
RHRALFREE  KEKERE  KBEAEEETEI0C » LB[{E2CE
A e ZERMNI000AR » HHSSOAR » BEIZ ¥ M ( Lagoon)
ER06FSF LM (B2 ) R/ E AR » B R EF S ST
ERRFEOKE (B3 ) » BEASES > thieBigE w8 AR
Lo EIEE WA R AR K EEE RN EEEEANE
R HEMAKET R AR RREEEEEENES (H4) - &
AL 2 ARDIESKE > ML REYEER (B 5 )  HEEEEN 4
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DHEZBRITREEE o

ERRNERBZRSMNERRENRN FLEREEEY LR
AT 2 A 08 0 R PO S (G o B PRV 5 T I YR B M B M R
Habe ( 1975 » 1989) » Okutani ( 1975 1989) « Walls ( 1979 » 1980) »
Nesis (1982) - Abbott and Dance(1983) » Springsteen and Leobrera
(1986) » Copland and Lucas{1988) - Gosliner ( 1987) » Kohn ( 1992)&s
YR B T & RS A o BT AH AR ST 48R 1418 » HbEl
HREEEA DS R76HE (R 1 PIIEEERREE) -

ERERHEWE PSS REEMEETY > BREEERNS
REEEFZEINREIWOER « RIRFESE BT » DUSHk T
FINTEERS » HRE7 ~ 9 WA ; 03 = 8 810G e 5 i 7 &y
> EVREEE > LEHEMHEREY AT  HEOEEEKBEHY
BENBERREE  JIIREEEREMBR E+5EIR WA KRR
B REE KIS ( Codakia tigerina) i SIEMBER ANET YN EER
» BHPEERYS (Tridacna squamosa) (B 6 ) FREREMBMEL » R
5. BREEE RIS (Pinctada margritifera) (B 7 ) I DA $% EE AE T
HEAERA > FEERNEAEEHEK -

BRI ER Y > ER Y RE KR (Lambis lambis) (
8 ) FIZEHHIRYS ( Hippopus hippopus) (1 9 ) F A REMENEHE
# HE+S2H - W 305 AEEBEEAEM - B RYEE D
LA ks FL Electroma ovatum MEERSHERYE R » CMHUSERET
MR > FIARMEECTNERE L RoE i 16 5 60 {8 8 &/
P HXZBISFIEY Anadara scapha > HAEIBHH » AREEERE
REBEHIR S DG EERWRE > HEELRTD + B8 15 (
arca ventricosa) (E10) M EH 248 (Pedum spondyloideum) 58
DL SRR LA (Porites spp.) MURAEFT -

56 MI0HSE T SR R W > S 100 A E R b » Y
FEALRRSBEERER  HORBHWRL R » @i b e R
BARYS (Tellina paluta ) EEWHEE S - HARREIBES K
MHESRIESE » £ ELAEHEY - SRS HIE ( Tectus pyramis) 1
L1548 (Turbo chrysostomus ) Z =R A IS HEME ; ERAENE L]
PAMIACE SR ( Trocus hanleyanus) - BIEAI S NS BHEBEY R - 58
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HIvE RIS W ENA B rESNEYE » RRITD/KEE (Lambis
chiragra){ & R B itk » HMLEEBYEREZ - 5 1 AIGRILER
EWERBOBENNIRREE MR EAR THFEHEYR (Cypraca
moneta ) - ZIREIR (C. annulus) FMEFREFM AR -

Ao RIS R RO EBRERBEEYRELSTEMER - UF

ERTERSENAE - KENEESBIEROT

s 1~ BRE > BER - BRRUTEKRE 2R ¥ - BERERE
BEE X EAE > BREHEFERS -

Wk 2 ~ BEBE > KE L~ 3R BEELZHBERE » HAXED MMM
PR - B RFENIEMA BRSO -

s 3 ~ Bib - RN 1 2BW » 8 RAT B SR 0 FLIE A0 53 HOIR i
LA SIS A > M EEERRBYE - MBEAES
VIERRBEREEE -

WHE 4 ~ Bt R4 OHE S KE2 ~ 4 AR GBI SMBER
Rif » BEXRWETILE » EPRBE -

ks ~ B KE 1 ~ 3R FEREEEY » 4R &0 aUh
EWHEL -

%L 6 ~ BT  BENIGLEERERKE 0SARCHBEE
& WEREERTOIRE ) WS R > MMERT-5 BT

Wwk 7 ~ BYEIL o REES > KT ~ 100K MWWEHRMHEDEL &
B AR B £ R R 0 IBERBEE -

HvL8 ~ BE ARENI~ 4R MEHEERN4LH  BEEFHE
BEE » KRGS -

Bk 9 ~ B MEBESMARRIE » KBS~ BAR ) MMEREESTEB
2R TEERER - BT - EERWIRE  BRo sk
M R - (W RIS A ERREE L AN AR
BLAE o

W50~ BNRBZEE  B¥REKEN 05AR BELREVRE
Bl ERHER-

- AR
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19944 6 B200 % 6 B 240 HRER > 4} BIAE Y B /M SR
SR E TS S > B2UBKEER  BESTRNRRRE
BB B2 4t 0 Bt — OF 50 Rk M B4 4 B I A B A Y B AR
AR LHRESHEEREREEN EANEEREEENNEE
ERRRTE AN - AHEHEE W2 & F R4 Okutani and

TR AR AL TROEME RS » 55N EFREERE
BRI o AUBRIERL TR  AESFILRY  RUBLIREL - IR - ARAK
R - SEAERL  AEIERL  FER - GBI IEILE RIS 1R » SRR
)BT B E AT R R -

1. fEEF} Haliotidae
BE R S SR BN ZE AV IR R SR RO » OB B #RR ( Haliotis
asinina ) R 4 RSB ZBETD » B EIIESRBRER
FE > HWETSHRE - BIUEIE (H. varia) B S BEES &S
WK YRGB L - TEAKBER IR T A SRS -

2. FIEFl Trochidae
165 Fags Rl DI A S f0 O 8% 4% ( Crysostoma paradoxum)
R EERYE ) AMBEHERE (Tectus maxima ) FEARKFHEIH K
#HRHR RARFVPWE FEFER  BrldABERHRY EIEHEERE
MEAERE  BRfWHEEBREHNEY  HERM2EE > AR
WAFREWI AR

3. MSFUREL Cerithiidae
BYEHEWELBERERNER  TEXREHATESTRHE (
11) PRAEMM R ELEE » LSBT ( Cerithium citrium )
* iR SFIR (C. echinatum ) FI/TE % <F 48 ( Rhinoclavis vertagus)
F_HECEERLHAER -

4 . BLEWFl Strombidag
REAFMBEEEREREZRE RFIMNAR EE > —HE0#%5 105
» H o DUERIE - /KR - TEIRAUEEE ( Strombus mutabilis I 75 B
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BUR (8. luhuanus) EES > TRERBRAS YUY REEESE
T R B 435 - PR EAE R B B BRI S 3% BE R »
HHERENEENAKBEERIEZEETE  #UTEEEEERE
FTE i [ERE—H AR -

5. BIRl Cypraeidae
EFERI2ES > DEHE  SBEEE - MOEE G288
BHEREEE (BHR) BR¥E SR EEERTED » LDATHER
FHERBE - BEfIE 1 ~ 4~ 6 SERBKIR G MRES EF ST
R IREERS -

6. MALAP} Nassariidae
TR T » DL Nassarius papillosus N. oneratus FHFE(
E13) EEEMFRETDBERBHER » MEERIBEESBAEN
SN W EATERE -

7 . JEMRE} Fasciolarridae
FERMEE - MELERS L RMERERMBES » AITHER
BISE-H3F 45 » Hh Latirus polygonus ~ L. samargdula - Perister-
nia nassatula f1 Pleuroploca trapezium /% ( F14) EE28 B L&
E4iokEt I

8. HEERFL Olividae
BEFEEEEEEEDE  EAREHERCMEDH EeFrw
EH » ST LB R EREF] - Oliva annulata #] O. caerulea FAE(
E15) sUELERINE 7 MBS D R R T -

9. FIEEl Conidag
TR A ERE BB S » 1082 D L E IS 12 (Conus
leopardus) » FHEFIE (C. litteratus ) FI AT H MR ( C. marmoreus)
SFZHEEAMFR (E16) - BREHEHIONS » T HS 2w L
BHE o
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10, EjHER} Terebridae
ERER—HBRE 7 BEE HREREMYRGEDLE » £
HERCMED I LRITORBSE » RESRIEM - 253 7708 9
PUE T SR E) Terebra argus - T. felina ~ T. guttata #] T.
478 (B17) -

11, FHEIEEE Rl Tridacnidae

ARG E I FBRT)AEEREY » H P ERPRIE ( Tridacna gigas)
ELHEEREREN > BREAKEE D > WhBERE BEERS ZH
PRSI MRS S WA RIS EEE Y EE B
LR 72 5 ¥ B ) 40 T PO B 1 SR B S H S O R 0 B B P RS 2
REEREMER - AHEMERESRENSEDRE » HRSED
HAIONGL > RTHEFAERRETS LA T R ARMERY
HROERE  OTREHFEHEEEHESRMMBED T/ » ki

ERBELIHERET > MECRIYVEERE DR QP EMENEELE
&R -

R 1 TR B R AR REY SRR YR
FREYE - HARZE BRI B &0 E e B80S i R I B 1 o
HAETDRWHAANSERE » 20y iR w0 - msig o
B HIREES ) AN ER TS B RS RS At
FHe BRBERR  BREMTRMTNESHOBES AT B2
HEEBEARRAETTEESE  ALEITFEETEREARTE
VIR 6 E MBI -

%

5 - BEYR

o

§

TEF R EEETEA (1987) BREY - hREBES HERE
¥ih o BHRUWARL » A5 0 245H -

TITIAT ~ FIREE - BkAS (1990) WHER R BASHEBDIER (D » Sy vgla st
BH AT - BT - S ERE - w R e
Wi om0 39-58E -

REE (1982) HWHEHRERL - Hk2-4.
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RE - BEE - KSE - TR (1975) BY BRSBTS 4 %
o YSRERMBE T » 10:105-140 - |
REEHR (1978) BYWHBNMEENEEEY - BERSET » 12: 133-

140 -

MR WES - FWHA - TEN - RERE (1975) W EEAHEER
Foo— - W AREREEERE - TS BARBRWEWRN > 1-15
H e

T » RIG (1993) MHEBERERERHEEETM - DHEAE
490:37-48 -

RRIERR ~ RRBOHE » BFEAD (1979) P BEWREEEHEE - SWAKE
BT d » 31:119-136 «

SERAENMER (1917) BEALO 'S5 % 2 ;3 EMTEREICEE
MERE (T) - GEKEHS  23:15-27-

Abbott, R. T. and S. P. Dance ( 1983) Compendium of seashells. E.
P. Dutton Inc., New York. 410pp.
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BRI RYHLEARMOHIRLG BEAGR  BRAL > AAFT R
(P REFR P BRATR v SR

3 £ & L I S 4 # + ExLMk ' X TEA
¥ B (ma) B %
Phylum MOLLUSCA 8% Y
Class GASTROPOIA HER
Subclass PROSOBRANCHIA g5
Order ARCHAEOGASTROPODA RHERA
Family Haliotidae 2535 44
Haliotrs as/nja2 Linnaeus AR o o 1 35 60818 ++
Haliotis ovina Goelin LI 4
Faliotis varia Linnaeus E-TR 4 1 45 60821
Family Fissure!llidae FHILEA
Scutus sinensis (Blainville) ok ¥ +
Family Trochidae 4§37 H
Adngaria delpiaus (Linnaeus) Y E B 1 46 60780 +
(rysostoma paradoxua (Born) o 3 9-12 60812 t
Tectus macu/atus Linnaeus T 1 4§ 3%, 1 36 60769 +
Tectus pyramss (Born) e 1 60 60768 +
Trocus kanleyanus Reeve 0 B A 3K 5 9-42 60770 +++
Family Turbinidae 3 H
Astraea haematraga (Menke) G 2% 1 47 60849
lurbo argyrostomus Linnaeus £ Reg 3.4
Turbe chrysostomys Linnaeus 2 U 5 19-58 60765 +
Turbo petho/atus Linnaeus $2 AR S 3% +
Family Neritidae %4
Nerita albici/la Linnaeus EHER
Septarsa /ineats (Lamarck) L& 3
Order MESOGASTROPODA THER
Family Littorinidae ES-¥- £
Lrittorarra undulata (Gray) HaEEN +
Family Jantkinidae A
Janthina janthinzg (Linnaeus) v - *

Family Turritellidae SEH
Turrite//la terebra (linnaeus) $h 8 *

Family Vermetidae st 8 #
Dendropoma maxioum (Sowerby) KERR A
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1~ (%)
5 § 4 & ¥ X A& #* & ikt $: 83 s J 8 2ER
¥ 8 (mm) B ®

Family Hipponicide AEXH
Sabiaz consca {Schumacher) REX +
Prlosabra trigons (Gmelin) £ X 1 7 60793 +

Family Cerithiidae B EH
Cerrthivm citrinum Sowerby *BTH 2 32,35 60776 +
Cerithive echinatum (Lamarck) B AR 1 35 60797 +
Fhinoclavss artriculate Gmelin A o X 1 27 60773 +
Kiinoc/lavris sinensis Gmelin TEMTH 1 39 60801 +
Rhinoclavis yertzgus (Linnaeus) % B AT | 40 60777 +

Family Strombidae 8% A4
Lambis chiragra (Linnaeus) KR +
Lambis Jambis (Linnaeus) Mo ik 3% 3 134,184 60852 ++
Lambrs scorpivs (Linnaeus) 0 AL 3%
Strombus epidromis Linnaeus W] 44 B, 8, %,
Strombus gibberv/s gribbosus (Roding) %% EE3X
Strombus [fvbvanas (Linnaeus) $x. 55 2K 1 52 60853 ++
Strombus fentiginosus Linnaeus 175 KB +
Strombus mutabi/is Swainson 76 74, 78 4%, 5 19-30 60764 ++
Stromous wicrovrcevs (kira) Y- 53-8 8 4 1 19 60775
Stromdus wvrcews Linnaeus 275 BB

Family Cypraeidae ¥ 4
Cypraea annvlus (Rochebrune) LEXT 2 18,20 60806 ++
Cypraea arabica Schilder GRS ECE &4 1 60 60762
Cypraea carneo/s (Linnacus) o ¥R
Lypraea caputserpentss Gmelin EL¥R ++
Crpraea ergsq Linnaeus J: %% & 4 1 26 60807 +
Cyrpraca errones (Linnaeus) e & A& i
Cypraea he/vo/a (Linnaeus) et ¥ % +
Cypraea ssabel/a Schilder S
Cypraeas lynr Linnaeus L g F 3% +
Cypraea moneta Schilder ¥ ¥ K 4 16-19 60813 ++
Cypraea tigris (Linnaeus) X EZ¥R +
Crpraea vitel/us Linnaeus ERE §- 2 43,44 60844

Family Ovulidae o
Ovulz ovum (Linnaeus) PR3 X 4 *

Family Naticidae A
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£1~ (#8)
o g4 & ¥ £ #£ & ki £ £:9 # X ¥yYER
#* B (mm) 2 R
Polinices tumidus (Swainson) G & 3% 2 23,33 60786 +
Family Tonnidae %A
Tonna cepa (Roding) K X slide +
Family Cymatiidae ik A
Distorsio aous (Linnaeus) 31§ 1 41 60819 +
Family Cassidae FEARH
Cassrs cornuts (Linnaeus) JE AR +
Family Bursidae M A
Bursa granu/aris (Roding) EX-3- ¥ 1 1 47 60848 +
Bursa bubo (Linnaeus) F-R: 3
Tutufa bufo (Roding) [i3=F % {
Order NEOGASTROPQDA HE
Family Muricidae BEH
Lronia margariticols (Broderip) My 5 16-26 60779 +++
Drupa grossularia Roding il F- *
DJrupa morvo (Roding) Togy +
Drupa ricinus (Linnaeus) ¥ & E X
Drypa rubrsidses (Roding) Ed: 8 X 4 +
Drupella cornvs (Roding) e 3% 3% 2 33,41 60851 +
Hourla grasu/ata (Duclos) B3 +
Howr/z sprnosa (Adams & Adams) - %3 4 +
Nissa serta (Brugiere) 4 3 29-37 60774 +
FPurpura panama (Roding) By +
Thars echrnata (Blainville) s 3 25-27 60816 ++
Thars mancine//s (Linnaeus) S ok 1 41 60810 +
Thars tvberesa Roding AER +
Family Coralliophilidae mupsxs
Corallrophsr] neritordze (Lamarck) 5 o 35 0 1 33 60850 ++
Family Columbellidae -3
Fyrene punctata (Bruguiere) i g 2 16,18 60832 +
Family Buccinidae o 5T A
Lngrina mendicarrsa (Linnaeus) Bt i 5K 1 12 60808 +

Family Nassariidae

R
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F1~ (#)
5 & & T X £ 7 & £ *¥A
# 8 (mnm) & R

Nassarivs dorsatus (Roding) B B &R +
Nassarins margariéiferys Dunker B i e
HNassarivs oneratus (Deshayes) RESaN 1 11 60822 +
HNassarivs papiilosus (Linnaeus) B N A 3 40-41 60772 +t
HNassarivs sufflatus (Gould) * oy H AR +

Family Fasciolariidae % 9% £
Latirus polygosus (Gmelin) ¥ #eak X 1 65 60767 +
Latirus samaragdv/s (Linnaeus) I 3% 3% 2 34,42 60847 +
Latriolagens smaragdv/a (Linnaeus) 454835 %
feristernia nassatfw/z (Lamarck) Foiky 1 30 60771
Pleuroploca trapezium (Linnaeus) i3 83X 4 3 56-105 60811

Family Vasidae F A4
Vasum ceramicum (Linnaeus) FE M
Fasum turbinel//vs (Linnaeus) 4 % 3% 1 39,54 60814 +

Family Olividae 32X A
O/7iva annulata (Cmelin) ¥ hiEs 1 25 60789
O/iva caerulea (Roding) F R ¥ 4 2 20,28 60736
O/iva mustel ing Lamarck & W 4 X

Family Mitridae 3 £03
#itra ferrugines Lamarck sz F 3% 1 35 60800
#itra racompta (Lighfoot) HHESR 1 %0 60815
Pterygia cremufata (Cmelin) il o

Family Conidae ¥
Conpus captianeus Linnaeus BER¥E +
Conus coronatues Guelin LA F X +
Conus eboroeus (Hyass) 2Y ¥ 2 26,48 60854 +
Conus flavidus Lamarck - *
Conus feopaidus (Roding) EEY 1 122 60856 +
Conus [rtferatus Linnaeus FEFR 1 116 60855 +
Conus [rvigdus Bwass wE¥ 2 39,44 60846 ++
Conus aarmoreys Linnaeus P o 1 115 60845 +
Conus wr/es Linnaeus EE - 4 +
Conus mrsicps Hwass LS 1 18 60799

Family Terebridae SEH
lerebra argus (Linnaeus) CLAGE 1 41 60820

Terebra baby/onia Lamarck B vk 4 83 4% *
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1~ ()
2 & & ¥ A& z: S ik 4 83 # % *EAR
® H (mm) # =N
Terebra dimidiata Linnaeus PR E 4
Teredra fe/rnaDillwyn J &k 1 29 60763 *
JTerebra guttata (Roding) 155 A f 4 1 94 60817 +
JTerebra macu/ata (Linnaeus) P-4 +
JTerebra subuiata (Linnaeus) h 45 %F: 4 1 117 60804 +
Subclass OPISTHOBRANCEIA Ry
Order CEPHALASPIDEA #AERA
Family Bullidae AdH
Bulla vernicosa Gould | X 4 1 16 60860 +
Order NUDIBRANCHIA iz g
Family Phyllidiidae B4
Phyllidia nobriis Bergh H#xEBES 1 35 60859 +
Phyllidia pustifosa Cuvier EREEF 2 35,39 60858 ++
Fhryllidia varicosa Lamarck v - 2 34,44 60857 +
Subclass PULMONATA BB
Order BASOMMATOPHORA AR A
Family Siphonariidae EAts £ 1
Siphonaria atra (Quoy & Gaimard) D +
Class BIVALVIA TEm
Order TAXODONTA $&8
Family Arcidae % aeA
Arca ventricosa Lamarck 02 J Sk 20 1 94 60788 ++
Anidara scapha Linnaeus T A 5 42-86 60785 ++
Barbatiz bicolorats (Dillwyn) 33 8.8 1 52 60803
Barbatia /ims (Reeve) WL 1 50 60790
Order ANISOMYARIA XA
Family Mytilidae HEH
Hormoayva mutabrl/is (Gould) G 1 49 60787 +
Hodiolus wetcafers (Hanley) PR AR TR 1 15 60829 +
Family Isognomenidae BE R
lsognomon rsognomum (Linnaeus) Rt 1 86 60781 +
Family Malleidae T3& 4
Halleus daemonsacus (Linnaeus) 5 H T3% 2 85,103 60782 +
Family Pteriidae x4
Flectroms ovatum (Quoy et Gaimard) 4438 & 4% 11 29-48 60791 +Ht
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1~ (#)
2 & & ¥ §4 . B 3 1B . S S *ER
# 8 (mm) £ B

FPteria brevia/ata (Dunker) E¥EX 23 68 60805

FPluctads fucata martensi7 (Dunker) B ¥

Pinctads margaritifers ( Linnaeus) L &% XS 153 60795 ++
Family Pinnidae Lk A

Atring exi//um (Born) Rz ok +

Pinna muricats Linnaeus K ATt +
Family Pectinidae B 3

Pedum spondylordegm (Guelin) BN RR AR
Family Spondylidae B

Spondylus barbatus Reeve BEsdn 72 60784 +

Sposdylus candidus Lamarck CRR -3 F +
Family Ostreidae 45 3% 44

Saxostres mordax (Gould) X +t

Order EULAMELLIBRANCHIATA A¥mA

Family Carditidae X8

laldita varregata Bruguiere Esiin +
Family Tellinidae b3 ¥

Tel/ling palutam Iredule R AR 2 38,60 60783 +
Family Lucinidae WA XM

Codakia tigerins (Linnaeus) RBE ¥ 5 21-89 60778 ++
Family Chamidae 16

Chama fostoms Conrad FHhBox +

Chama réflexs Reeve 2 Ro +
Family Tridacnidae L 3T

dippopus hippous (Linnaeus) E-F3: 1N ++

Tridacna crocez Lamarck 24 TLEE A 3 +

Iridacna maxims (Roding) T g +

Tridacna squasoss Lamarck E 2223 3 1 194 60794 ++
Family Veneridae Y. $. %02

Perigiypta puerpera (Linnaeus) R +

Feriglypta reficu/ata (Linnaeus) i B 1 78 60792 +

Fitar prora (Conrad) PR S 1 53 60798 +
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FTBHR AR ELE» —
feH REEEEEEES
WREE L #ETEE
350057 ©

v [E11- FBFERMEANR | 1
% ( Ccntbzum citrinum ) {
32mm ) | 2 M E ST iE
(Rhmoc]a vis. vertagus ) {
40mm ] ; 3, ﬁﬂﬁﬁz@?ﬁ(c
echmatum) (35mm ) ;4
IE ETE(R smensrs) [

39mm ) ©

A HN0 - (EESAGH A G (BT > i weE E R
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AEZ - WIERHEAR | 1 Y Cypraca monets) [ 19mm ) ;2.
ERE

3 SR C, annolusy [ 20mm ) ;3 JEBTE(C erosa) [
26mm ) 4 OBER C vitellus) [ 44mm ) ; 5.50RSEE
8% ( C arabia) {60mm ) ©

y 2 B2 Latirus smaragdula) (
3. ZHHEEFIE(L.polygonus) [ 65mm | ;4.
$%(Pleuroploca trapezium) [ 105Smm ) ©

“onus eburneus)
«(C. lividus) [ 44mm ) ;3.
Y [ 18mm | 4R
} 5 FEFHC
litteratus) [ 116mm ) ;6. 5588 C Jeopar-
dus) [122mm ) o

A3 - BEIRRUEANE | 1| &R Nassarius

eneratus) [ 1lmm | ;2. 3@ EEEE(N, papillo
sus) [41,40mm ] ©

A5 - BRIERHEAN | 1. R Oliva annulata) (

%Smm] 1255 CTHES O, caerulea) { 28,20mm

ERHEARE | EBTE Y Terebra felina)
(29mm ] ;2. FHERER(T. argus) [41mm )}
B3.EBEER( T gottata) (94mm ) 4 BHET
(¢ 7 subulata) [ 117mm ] ©
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RENATZFAHA S 1 H B 2 B RIE R ES D3 T #FE K
IR IS ETT AR - SLRUER T — S REREISENY (RS - —fE
REAENY) » /NP IEERRREIY) - SREENENY - VIR B -

ABSTRACTA

general survey was conducted in shallow waters around Pratas island
between June 25-29, 1994, Snorkeling and scuba were employed to investigate
reef invertebrates. One sponge, 2 coclenterates(other than corals), 2 annelids,

62 mollusks,3 crustaceans 4 echinoderms, were recorded in this part of the

study.

il

__.ﬁ"‘j

R & (Pratas island)f1 7E 4 B F (Jb#4920° 40> HiEH116°
S0 BHEHAERI24008E - MR — K TTE] o E R MRS R HUKE K —(8
NS RS ERAG200E - B AT R BT > B30 - B
HARILE - BEA—EH > SN AR -

HHRAHE 12 AL BRI DU - BRAE R RGBSR B » BRI R
INEAELUSEE R A RN Y - RY BB S 8 B R RS AR
MHERSRE TR -

HROMHHE LML BANEEERS (1935) - G5z
(1975) ~ Li®iess (1981) -~ BRMEEAZE 5 (1981) - BRAMENE HiH
C1982) ~ HHATE (1990) HOBFAR SR HEER i R B I A ey
PR SE AT R TA E S B e -
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REOHBEETFENET  HRRETBENIRG) » S Qs e AT
FHESAEAE Y - ENRE EEAEPBERE - SR - AARAELUA - 8
TEEBETRARERHE -

—-BR

ROBERMERILL  WREBWIE » SO ERSESRFAES R
B¥E Thallasia sp. » Syrimgodium sp. > K Halophilia 2 » /LB IR B 4% 3538 F
EEKIBHRIFETE L -

RO B HEBRKIWENS  ARAR W4 ERF S
2 BRIAK BEHESHYAS - MR E R EMHE SRS WAk
POEARAE » BRI o SO WA R O IR - e
RBELLZKE - PhERAREBIREAE KR - LAk - BIRKE S M Hr S MsmAs
VICETSHURERT - SAALREE (Porites spp. ) TERLTERSF S Ml AR EICARE
B

R ETEM] > BREEFAL ST (KBEI0ARA) © FEHEIME  KERE > K
PHIARERREEATOm « FERTAH A ALMBA S £ 5 MRIHE L9 Wbl e b 8

( Spirobranchus giganteus) - K% & ( Protula magnifica) mEE R B
B E Y H DL OB 8 ( Coralliophila violacea) - 18 B ( Pedum
spondyloideum ) ; 1iij Zoanthus sp. » Palythoa sp. & 5 LL 4425 B89 e g 24
Y -

HWE AL (FnEE)  HREE EWERFES - Bk KEH0.6
DR EFEEVQ RS WS K T E# R ORE2000 R KB B A TERIY
BE i R R EE R RS R E 2R ( Pyrene
testudinaria » Euplica scripta) B% » HRRIHES H B R M & 0E@E T 1 AR
KRR 0 I B RE DB E L 54 M DSBS - RS
EAERE -
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i)~ RIS AR - KRR A ¢ ARAE AN 1SEHOSTE (BEE - &
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AR B ARBFREY

AR\RED LI RE-RE
Phytlum Porifera M5 84 P
Halichoidria japonica (Kadota) O
Phylum Cnidaria JE 8% $h 4 P
Stichodactyla gigantea Q10
Heteractis aurora OO
Phylnm Annelida HH $y4h g
Sabellastarte aff. sanctijosephi OO
Spirobranchus giganteus O10
Phylum Mollusca w54k 1Y
Trochidae &35 44
Astralium rhodostoma (Lamarck) o 548 8% O
Tectus pyramis (Born) SR PL4E R Q
Trochus lineatus (Lamarck) bm &3 4% 3% O
Chrysostoma paradoxum (Born) £ 0 4§3% O
Stomatellidae FE o 334
Stomatella varia A. Adams ANy Jul: O
Turbinidae #3E A
Turbo chrysostomus 20 ¥ I3% O
Turbo petholatus (Linnaeus) S AR 24 3% O
Cerithiidae A2 <F 384
Clypeomorus bifasciatus (Sowerby) GE X g O
Cerithium nodulosum (Bruguiere) @)
Hipponicidae TA R A
Sabia conica (Schumacher) TR £ 3% O O
Vermetidae e IR
Serpulorbis sp. O @,
Dendropoma maxima (Sowerby) HE kg O
Strombidae BUE R A
Happago chiragra chiragra (Linnaeus) 7R F ¥R ONNGe.
Tricornis sinuatus (Lightfoot) B Ak BB % O
Strombus luhuanus Linnaeus #x4& Bl £ O
Strombus mutabilis Swainson FEHE BLE 3E O
Ovulidae Hr R, 3% 4T
Calpurnus verrucosus (Linnaeus) T %, 3% O
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Cypraeidae K ¥BH

Cypraea annulus Linnaeus IR F IR O O

Cypraea mauritiana Linnaeus 58 F % 3% O

Cypraea tigris Linnacus ZEFE O

Cypraea helvola (Linnaeus) it K 8% O

Derstolida stolida (Linnaeus) O
Muricidae 8R4

Drupa rubusidaeus Roeding i -k 4 O

Drupa cornus (Roeding) CEF O

Chicoreus torrefactus (Sowerby) FF3F O
Coralliophilidae It 340 3% 4}

Coralliophila violacea (Kiener) %O I 3 3% O

Quoyola monodonta (Blainville) O
Pyrenidae 3R AY

Pyrene testudinaria (Link) 237 O

Euplica scripta (Larmark) 36, R 3E O
Nassaridae B ER A O

Nassarius sp. F # 4t O

Fasciolariidae e 35 A%

Pleurploca trapezium paeteli (Linnaeus) & 7% #2 O

Latirus filamentosa (Rording) 7 5% 3% O

Latirus polygonus (Gmelin) % kR 4% O
Turbinellidae E S 18

Vasum ceramicum(Linnaeus) & # 3% O
Comdae

Conus marmoreus form vidul Reev A IR O

Conus marmoreus Linnaeus KIPG A 3E O

Conus marmoreus bandnus Hwass O

Conus letteratus Linnaeus FRGY O

Conus frigidus Lamarck YA O

Conus ebraeus Linnaeus L 3% O
Arcidae R e

Barbatia virescens (Reeve) @ O

Anadara antiquata (Linnaeus) O O
Mytiloida 25 Bl #f

Lithophaga curta(Lischke) O

369
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(=)
LAR\BREL £ | & 3k
Pinnidae LI BLA
Atrina vexillum Born O
Pinna muricata Linnaeus O
Pteroidae e Ft
Ptreria avicula (Holten) KA 2 O
Pinctada margaritifera (Linnaeus) Ek g Ol O
Electroma ovatum (Quoy et Gaimard) Ol 0O
Malleidae
Malleus daemoniacus Reeve O O
Pectinidae Py =R LY o
Pedum spondyloideum (Gmelin) O
Spondylidae P o
Spondylus nicobaricus Schreibers 10
Osertidae 1t 58 4
Saccostrea mordax (Gould) O
Lucinidae wh A ¥ A
Codakia tigerina Linnaeus O
Chamidae A 1 b F
Chama dunkeri Lischke O
Tridacnidae £8 E 4
Tridacna maxima Roeding R EHEEE O
Hippopus hippopus Linnaeus KRR Ol 0
Tellinidae
Scutarcopagia scobinata (Linnaeus) O
Trapezitdae
Trapezium bicarinatum (Schumacher) O
Teretinidae $E AL A H
Teredo navalis (Linnaeus) O
Phyllidiidae
Fryeria gruppelli O
Phylum Arthropoda
Trapezia cymodoce(Herbst) HH A2 O
Stenopus hispidus (Olivier) FRAE O
Neopetrolisthes maculatusr O
Phylum Echinodermata R 45 P
Linchia laevigata (Linne) Eigsx O
Culcita novaeguineae Muller & Troscher fF38/8 X O
Diadema setosum (Leske) B2 BN O
O

Echinothrix calamaris
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ST k5 1 I R

BRER BRiE RIEE HHT

W =

BR19944E6 -+ 15 BTvb b 1R MGk P (R R v 3l S /N TR0 B 5468 4 W AR
HEMHRETFRUE (Crustacean) K% FE4H (Polychaeta) 3£27S{EREA - Hoh %S
BHAL8T96 » RSN (Amphipoda) - /B4R (Ostracoda) J 45 F

(Shrimp) - GBI RN BEBRED  WEREES > HBEEES70EET
TIA R AHER T B (Mysidacea) 4 - #B24h# (larvac) « ZFHME A
FEI10M36E  MERMEMAE139%  (HE SIS A > HAYWER (biomass) HfY
R0 LL L BTEMEERMNGE - EIS ML "W ERILmfE
EVMHHELLRE MRS S - DHRRE - rHRERRORE SR E R
1 o

ABSTRACT
Benthic fauna around Tungsha Dao(Pratas island)

A five days survey on the benthic fauna around Tungsha Dao was
conducted in June 1994. There were 275 specimen belonged to crustacean and
polychaeta were collected. Eighty seven percent of the specimen were
crustacean. Most of them were shrimp larva. The average density of them could
reach 4370 individuals per square meter. There were only a few amphipoda and
ostracoda. The number of specimen of polychaeta was 36 individuals which
consisted of 10 species. HHowever, the biomass of polychaeta represented more

than 90 % of the total specimen collected during this trip. Ben-thicfauna of the

north and south side of Tungsha Dao was significantly more abundant than that

of the east and west side.
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EEETHRIY > ZRSBEKEDGY > LHEAEN R » Ly
BELEAE T S B H B S AR BRI A2 R ) o TR AR R 5038 R8 > W ey D 2 o
BTSRRI R R E » R HUS B B b Ao $48 (> 1988 )
c GERENNER > REBRDEEME » GHREEEY S HEEHE » 4
SR (B 19930 %5 1985) o HYEBEEBMME S B ALE K2
¥ > BZ L3 RN s RS » SEMIIRE » LEKEEY
o MEBABHEZHE » BIEE TR o DUEEHRDIEROREARE
EAESURE MDD (48 0 1975) » HBE W RBEEHAE Y » 15
(1990) ZFRED > MEHVIH 8 - BEEEBABRSE » e
» BLAE R ~ BRI B BIIRIAT S A > BT Y AR e 4
Yo AL R A ML R B HE B YIAR > B Z AR S o &
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B RS B K IREE o FEVD VR HIRRANY » — M RS » M 100
73 RAGAOLSY » RIREEY - R BIREESEERITHEAL -4
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B ELEA 0Smmiy RN E » FEAEESRARY » G 8 iR
DEEEY—RIBAKERS  REB A 40 1Y 2-phenoxyethanol phenyl
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EAEE - ESEEEGREREAE D WEAREBET o

h-BEXH

FTIAT ~ RS ~ BRIKFS (1990) » HUBH R AT HES) Wyaf iy o HIvb oy b 4
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S RFATHIEBEA - BRABROHEA - 8 19944 6HR#T 4K 9
ME B EF SR BTG IR R - NMRELFR R REER TR — S seE
e VARG FefEY), 23 5ITIB 18H 3TRIH - 18 « AIBFAIEt - — 248
RRERERAT SIS RAIEA - SN MIERHEIL64E 1S - WERE 2E
HELSMETAAE o ATRCSROY 114 f8rh 4 3T T A NE R AR50 - RER A
TITHS RAKME I C IR 2R EZENER - LRRESSHTHIR (707 10)
BB GE SUEMEE BEEMTIR, S IEER 2 JIRIESS - JRER 2 - 3f04
OTEE Al — T (2210), $REERL 4 - S 8 T EE - 4E OREARESE - HRIRMK
RRAR(40/10), BT HREEE 1~ 6 ~ T 924}, f24E (8] 35 RN BB - 08
MR PR -t AR RS, T BRAEIRE LR W B AR B SR -

ABSTRACT

The Tungsha Archipelago, South China Sea, is one of many arcas of the marine
tropical western Pacific region for which no published seaweed distribution
information is internationally available. The flora of this wide region appears to
be very diverse, is poorly understood, and is threatened by the high rates of
development in the region. This paper reports up-to-date information on the
species of early summer seaweed flora, ecological communities and their
distributions around Tungsha Dao(pratas island). Results arc based on
collections at nine sites over a four-day field study in late June, 1994. A total of

114 species were recorded from field collection sheets and later examination of
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specimens. These were distributed in 18 orders and 37 families of green, brown
and red seaweeds, and scagrasses. Three hundred eighteen macroscopic
specimens were processed from the collections. Species recorded per site ranged
from 64 to 15. Seagrass beds were present in all sites except 8 and 9. Forty-
three of the 114 species were useful in distinguishing ecological communities.
Community ecology analysis results varied noticably with statistical limits set.
A surprisingly large number of species, 31 species, characterize the most
conservative analysis (limits 70/10) and distinguish between two site groups.
Sites 2, 3, and 4 are distinguished by 22 species and a scparate group of 9
species formed a group present at sites 4, S, and 8. When limits were relaxed
(40/10), 35 species defined a common group at all sites but 1, 6, 7 and 9.
Conservative limits distinguished between 2 groups of sites and relaxed limits

defined a general Tungsha community group of species, and the sites in which

they occurred.

il

R AP PRI TR AR 3 B AT 1 - kB S IS, B MR LAk w20
REWE LY B R (Wallace, 1890; Ekman, 1953) » — 2R, 1 2ERE4Y
FRIE) YR & Bk Z B e B AN e 4 (YR SRR - R, Y MR T Bk B
FRHBLE e E - HIBRBEND A" E0EL" (hot spots) PRI BA 75 Bhfdi 54 5
WM BRI, BEHE - BRBEBMZFSHE - Wilson(1992:263)
AR RIS E YR DB T RS - ERPERIEE
MRYALED « BT B T B ST BRI & DU ER e R 2R 4, BT A TS B T3 55
WY E B P A S AR BT R — (D B, T R A I e My A
SRERRIRT 2 K B8 B IR v 38 B L B AR RE A BB R, LIS AT
PR AR MR ESA AN LR N EENR S, O R
ot -

{E 1994 FIF, AEH A E % (R 1R vh B B o 1T R A
HIH R - I T ROFE IR R RS (B R R B ENEEY) &
EH B LA ) I R R PR A o IR e R L BE SR
B KF BBEFIBHEYN I RERE R - [, (658 D ImE T RmT
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THHBROENESE RS - ARE =TGR B (9 b B L ES,
HIDTEE) Pt fThYy 4 RIF R A wm s - & IMEMEE - KR B
HREEREICT T - PP 3eks R M A TR 38 i M B SR 2 4 (GIS) FIEf
PREE RBIIART L R 5o 5 1 B BT G A 8 M B Mg M L . - g, -
TEE TR — (RS DM S SRS Bn £ - S LA R B E M
P& (Lewis, 1990, 1994) ()5 EHF /1 BEER AR BE S B A 1

— - MEREE

ERY SH-IT AROEE, —HIRE T VEHE(Fig.1) - &— 2
73 —{E 4R /Mg (Table 1) - B 7R B8EHILUETE /5 147, % 2 DK TS 7k
HE BHEEAT ISAR, MANRIR SRR LRI A « AR
TR ARG RN R (Fig 2) o REBISEAT AEELE 10%
HRIREL IS AT I T WL, 3 LAY T BT B o R A S T — e £ A R0 -
AEERS B BHEE 1%, RN B A RELSRE, LinFaan
EL COENOS (ZREE8RES) 1T BESRAE 18 - A5 BH3E Lo R B R A B JA S AT AL B /F
- PRSI YRS ST SR -

= WE

SR SEAC S5 R AR (R At — A BIRR A, A KO3 34028 1 4TS EAE
4], B 1808 H (order) 378} (family) (5T - 1838 - STHERISLL, I3 %
ffife OfHIRMERE (Table 2) - AR EREEGHIA R UK EIRE S0 B9 319() 28y
PR SR B, 43 B 21 RIS (4% 5198 - 185 3298 - A1 10078
FHE 285%), HURIEAER S ml - 10ml « F1 SOml ZEEAEA/NIET 3£
TOBHTR I MR K ORI, & BIBAGE 230 - 188 TILURATIET8)E -

HESS KO 1| G REEY, (HAE AT 28 11T, S22 Asparagop-
sis taxiformis [FREEEEAT AR T-RFDARIRAN 10 T RARI AL 12, T4 3 5 31
SLLT P47, B "Falkenbergia” B » 124736 2 4 71 W) SR PIHT 2038
M5 1 B L B (TR 50, L5 g 2 S 4 -

ARKEHTHA ISALERE B, 353 FIRAITE OMHIRIETS, (HTERUR Z AT TS T
B 0 5 IF 50 R BG4 (6478) + 3 (STRE) - 8 (47F8) - 2 (4478) ~ 5 (39
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)~ 1 (3458) ~ 6 (337E) ~ 7 (18FE) jr 9 (157F) - i v IREEES 8F1 9. 4%, W EEPR
ERZ B R HES -

HREBH SRRSO M ERESRERTHIORA S TRE
(Table 3) - COENOS ZH{5R £ A LS, v B B HERTHI & 2R B ryFE AL,
IR B AR A B A o BT S SR E R 48 v i R R B R HE i DA ) O R 3 -
REGTETHR, D MAER I SEREE VIMEREI DB —EFR - ¥ REEHER
£ R TR 5 8 - 9K W FE 38, @ $F 1358 (Dictyosphaeria cavernosa,
Rhipidosiphon javensis, Neomeris vanbossea, Dictyopteris repens, Dictyota
divaricata, D. friabilis, Lobophora variegata, Padina minor, a filamentous
Galaxaura species, Gelidium sp., Peyssonnelia rubra, Hypnea cervicornis,
and the seagrass Cymodocea sp.), TiF-E M E B HIE 18 20y fEsE, 02 59
B+t~ BEFE Table 2 #98ILIRBE (*) 57, HAR HELS S/ 1A o BT 2% BER
JETES TR e R B P T By -

DARRRE RIS IR A AT R ARG, 5 RF L3 158V EF SR (Table 4) - HR4E
BF e IRZT0%, MSMTERFER IR 10% (70/10), 7Rk 2 BB 7 AERs, ILEF N RYTESE
BHEARVAAS L+, MELEERER, LS A HIRERE S
| TERRERPRZ T, FARRGEEEL 2 - 3 42 [F{FAA —H 2209 EEK - IR
R, SREEEL 4 ~ SH0 8L S5 —#H ORRYTETE - mEIL1GAN, IRER 4n]DUEA(F
- EERE, HEIR—HSERRK R NEZ2 THNEER, AT
< ETE SR, U R RS R HES -

MR IR ACE (40/10) 2 TS E—M 35S Bz o i BEER, bR T IREEHS 1~
6 ~ THO 92 4%, STFAELLRE, Mhe S — P B aitet s RIR TR HE R &
KA —EE -

AR, AR RS RR (60/40) 227, 151 28 33 Ay 55 —4%

MEVEBRERE 1~ 740 9 BRI 8 -

FRBLE AT, IREEE 1 - TRI SR B TRIRERIR T AR R LR, TIRERE
6 I — RIS b o IR — B 00 RE - B FORE B RO fE YR R &
ZERE AR ERIEY, A OB IRET S st BRI FRAE AR D - ERREEE 4R 2 5
HEZMBER L —Eans E i BAHE TR EBE -

e E
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BHIRERRY BRI (Chiang, 1975) E# £ —E RIS L -
PEOYSR &R 19754, 3 BRFTEITH) 3R, REEMAO MRS B R4 i
WER, HPsRERERWEE 2BIBE, | 1EGE, TREEM 0%, 3
SOTEAC#R, A 1R LIRS, T HPRE VIR T AR R, (H{EE
AER TG - B E A 3E 788 N 8 1% R [ (Hydroclathrus clathratus,
Colpmenia sinuosa F[1 Sargassum berberifolium), Hg 2T AR R IRE R EHIH
(Anadyomene wrightii f Hypnea boergesenii) - {5 [S W8 0] LIE M, RS
B EIRAYIRIUE R E BRI AR MR, 1 HiE S RO9RE SIS
TR

E ) Hlj:igﬁ

A3 Gl 19945 6 A RBHIR D & 4AREHEMEY, HACsE 1098153
(RRE - MOERATALER) DR ST S, IR VEIRERL, S5TH 3544igst - WY
BIRREBERAT RO R AR A E L, SRAIRERL 1502 9, #5157
SO H RAE, HHAEIRERL 7~ 850 9, HET 13/ Hern IR N L Ry
FEAR, R ISR B i AR IR 507l « $REERE 2 - 3FI 4@ & —(E 227
HYEESRE  MTEREERS 4 ~ SHO 84EAE 5 1l SHERVEE - IREEEE 4EMERERES W
HFRHA A EECE - G EERERHY BVSREEEYHEE TS EE,
A FRE A EE i S -
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AREFA LRSS (FE N EAG, WA B R =R R -
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MEBRE ERESEEHEEIG IR ERE L LB EYEEY R
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Table 1. RYEHWREBSTWTNREME (19946 HH) - BIERTRE
SBE LT c REBAMEURDRENHE - BAHCERESRIETRER A
Frigacst - B—RBECHRTNEE CUPCREMIE), CSREREER)IM S(m

) e
By B B B e i WAt
1 E 6-20  15:30- Snorkel. Sandy site with reef, Intertidal sand. Algal crust 5CS
17:00  abundant, scagrasses present.
2 WSW 6-20 16:00- Snorkel. Good collecting conditions. Sandy site with coral §,CS
17:30 rubble. Intertidal sand, gradual slope. Seagrass beds.
3 NE 621 9:00-  Snorkel. Cloudy day with considerable current. Site with sand, S, CS, CUP
10:00  coral rubble and reef. Semi-exposed with gradual slope.
Animals, crusts, coralline algae, and filamentous algae
abundant. Seagrass beds present.
4 N 6-21 16:45- Snorkel. Good collecting conditions. Sandy with coral rubble S, CS, CUpP
18:00  and reef. Exposed, steep slope. Intertidal sand. At this site
animals, coralline algae, epiphytes and filaments abundant,
5 NE 6-22  9:00-  Snorkel. Sunny with some waves, Site sandy with coral rubble, §, CS, CUP
10:30  exposed. Intertidal sand and seagrass beds present.
6 Inlet, 6-22 3:00-  Snorkel and intertidal inside and out of lagoon. Sandy with reef S, CS, CUP
W 4:30 and coral rubble. Semi-exposed, gradual slope, intertidal sand.
Dense seagrass beds present,
7 S 6-23  B:50-  Snorkel to 2 m. Calm sea. sand site with few coral heads, S, C§, Cup
9:40 Collection area with intertidal sand and seagrass bed. Partially
exposed.
8 N 6-23  9:00-  SCUBA collection to 15m. Reef with sand and coral rubble, S, CS, CUP
10:30  Calm sea. Exposed with steep slope. Animals and coralline
algae abundant. QML as only collector.
9 W 6-23  17:00- SCUBA. colietion to 18m. Reef with rock, sand and coral S, CS, Cup
18:00  rubble. Semi-exposed with gradual slope. Animals abundant at

this site.




384 FHOWFHEEE MY

Table 2. R B (B R BILiE ) N RBMBEE WY (BR8P, KM,
REMEEFEE-THEE—BR - -0 HETRNBFRORE L& RER 4
%, UERRAFX—SHEAHBAHABEARRKE, EEHRHEREBIT - EHRE
B TR RRE-BEATE -

SITES s |[DPPDDDDDD SITES s {[ppDDDDDDD
U |55558585888 u|sEE8585886
TAXA m|123456789 TAXA m|i123456789
Class CHLOROPHYCEAE Class PHAEOPHYCEAE
Order ULVALES Order ECTOCARPALES
Family ULVACEAE Family ECTOCARPACEAE
Enteromorpha tubulosa 3 |xX X Hincksia breviarticulata 3 |XXX
Ulva pertusa 3 |x xx Hincksia irregularis 22X X
Order CLADOPHORALES Family RALFSIACEAE
Family ANADYOMENACEAE Ralfsia sp. 4 | XxXxx
Microdictyon sp. 1* X Order SPHACELARIAIES
Family CLADOPHORACEAE Family SPHACELARIACEAE
Chaetomorpha crassa 2*y X X Sphacelaria rigidula 3 XXX
Chaetomorpha sp. 1 X Sphacelaria sp. 1 X
Cladophora rugulosa 2 X X Sphacelaria tribuloides axx X
Cladophora sp. 2 X X Order DICTYQOTALES
Order SIPHONOCLADALES Family DICTYOTACEAE
Family SIPHONOCLADACEAE Dictyopieris repens B} XXXXXXXX
Boergesenia forbesii 2% XX Dictyota divaricaia I*PXX XXXXX
Bocdlea composita 4 |XXXX Dictyota friabiliz THXXXXXX X
Struvea sp. 3 X XX Lobophora variegata BHIXXXAXXXX
Family VALONIACEAE Fadina minor THXXXXXXX
Dictyesphaeria cavernosa BAHXXAXXXXXX Zonaria sp. 2 X X
Dictyosphaeria versluysii 4 X X XX Order FUCALES
Valonia aegagropila 3 XX X Family SARGASSACEAE
Valoniopsis pachynema 3 XXX Turbinaria omata 1jx x X X
o s OB AL Class RHODOPHYCEAE
O Bryopsis plumosa - x  x Subcl. FLORIDEOPHYCIDAE
Bryopsis sp. 1+| % Order BONNEMAISONIALES
Derbesia sp. 1* X Family BONNEMAISONIACEAE
Family CAULERPACEAE Asparagopsis taxiformis 1 X
Caulerpa cupressoides 6 |xxx XXX "Falkenbergia" stage 4 fx xxx
Cau[eppa parvg'oﬁa 2* XX Famlly GALAXAURACEAE
Caulerpa racemosa var. 6 XXXXX X Actinotrichia fragilis 6 | XX%XXX X
clavifera £ macrophysa Galaxaura filamentous sp2. 7] XXXXXXX
Caulerpa racemosa var. peltata 6 |X X XXX X Order GELIDIALES
Caulerpa serrulata var. 1+ X Family GELIDIACEAE
serrulata f. lata Gelidiella acerosa 5 |X XXXX
Caulerpa sertularioides £ 3 |X XX Gelidium sp. g*r] XXAXXAXXXXX
longipes Order CRYPTONEMIALES
Caulerpella ambigua 1* X Family PEYSSONNELIACEAE
Family HALIMEDACEAE Peyssonnelia distenta I*f X
Halimeda macroloba 5 | X XXXX Peyssonnelia rubra 7*{Xx XXXX XX
Halimeda opuntia 2+ XX Family KALLYMENIACEAE
Family UDOTEACEAE Kallymenia sp. 1 1* X
Rhipidosiphon javensis *|X XXXX XX Kallymenia sp. 2 1* X
Order DASYCLADALES Order CORALLINALES
Family DASYCLADACEAE Family CORALLINACEAE
Bornetella sphaerica 1*] x Amphiroa cyathifera 2 X X
Neomeris vanbossea B XAXAXXXX XX Amphiroa sp. i* X
Family POLYPHYSACEAE

Acetabularia parvula 5 XX X XX
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SITES s 1pDDDDDDDD SITES s jpDDDDDDDD
u§JsSS5S55558568686 UujlssSs5sSss85s8Ss
TAXA mil123456789 TAXA mil123456789
Coralling sp. 1* X Griffithsia coacta 4 XXX X
Jania adhaerens 3 xX X Haloplegma duperreyi 1+ X
Lithophyllunt sp. 4 XXX X Spyridia filamentosa 5 |xxxx X
Lithothamniom sp. 4 XXX X Wrangelia argus 2+ X x
Mesophyllum mesomorphum 3 XX X Family DELESSERIACEAE
OrdPTl‘ GIGARTINALES Hypoglossum sp. 2> XX
Family GRACILARIACEAE Martensia fragilis 1+ X
Ceratodictyon spongiosum 5 XX XX X Martensia sp. 2% XX
Gelidiapsis intricata 51X XXXX Nitophyllum sp. 2% X b4
Gelidiopsis sp. 4 XX XX Vanvoorstia coccinea 1 X
Gracilaria arcuata 1=} X Family DASYACEAE
Gracilaria coronopifolia 3 XX X Dasya sp. 3 X X X
G.mcx'n’an'a eucheumoides 1+ X Helerosiphonia crispelia 5 XXXX X
Family PLOCAMIACEAE Family RHODOMELACEAE
Plocamium sp. 1= X Acanthophora spicifera 3 |xxx
Hvpnea cervicorniz BHIXXAXXXXX Digenia simplex 1*] X
Hypnea panniosa 3 XXX Herposiphonia secunda f.tenella  2* XX
Family GIGARTINACEAE Herposiphonia sp. 3 Xx X
Chondracanthus intermedius 1+ X. Lavrencia succisa 2 X X
FAMILY ACROTYLACEAE Lavrencia undulata 2 X X
unknown genus Acrotylaceae 1* X Laurencia sp. 2* X X
FAMILY CALLYMENIACEAE Leveillea jungermannioides 4] xxx x
Cryptonemia sp. 1* X Lophocladia trichoclados 3 XX X
Order RHODYMENIALES Murrayella periclados 1 X
Family RHODYMENIJACEAE Polysiphonia quadrata ix X
Coelothrix irregularis 1+ X Polysiphonia sp. 3 X Xx xx
Lomentaria corallicola 1w x Seagrasses
Family CHAMPIACEAE Order NAJADALES
Champia parvula 2 XX Family CYMODOCEACEAE
Champia vieilardii 1*| X Cymodocea sp. TH{XXXXXXX
Order CERAMIALES Syringodium isoetifolium 6 |XXXXX X
Family CERAMACEAE Halodule sp. 6 | XXX XXX
domchiumsp. o . Order BUTOMALES
Com Cepaila fuysmansit Family HYDROCHARITACEAE
entroceras clavulatum 251X X Thalassiodend i 1+ x
Centroceras minutum 1+ X arassiode ron ctliatum
Ceramium aduncum 1* X Halophila ovatis * xx o x x
Ceramium cliftonianum 1% x
Ceramium flaccidum 3 XX X
Crouania sp. 1* X
Griffithsia metcalfti 1* X
i, _“—-T—_—_—
Dong Sha site summary 1] 2f 3] o] s &1 7 8| 9] total
Total Ch]orophyta 11 12 13 17 10 14 4 12 5 30
Total Phacophyta 10 8 10 7 6 [ 5 4 2 13
Total Rhodophyta 11 19 31 3s 20 11 5 31 8 66
Total Seagrasses 3 i 2 4 2y 4 0 0 3
Total species per site 35| 44| 58| 64| 40| 33| 18| 47| 15 114
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Table 3. R E (B P B LMHERELN COENOS ZREH -
BRE--HT 24 AAF BB (PRI NER, *8
M—ERR-EFHET (G-, B-RE, R-AHE, S-HH) &
BoR - B—REMDD -FHRESSEY, DR RMERE - man
WRERH, EXNHE—BEEXTEHHRT -

DS1 SPHA RIGL CLDA SP

B G ENTE TBLA G SPYR FIMN R
ACNT SPCF R SPYR FIMN R CLDA RUGU G GALA FLMZ R SYRD SOEM S
ACTN FRGL R SYRD SOEM § CLRP RApl G GLDA ACER R SPHC SP B
AMPH CYTF R THSS CILI § CLRP RApl G GLDM SP R $
BOOD COMP G VLNO PACA G CLRP RcMa G GLDS ITCA R D38
ERYF SP G $ CNTR CLVU R HAET MACR G CLRAAMBA G
CLRP CUPR G Ds3 CRMM CLET R HERP SP R ACET PARV G
CLRF RApPl G ACET PARV G CRMM FLAC R HLDE 5P s Aeae SP R-
CLRF SEln G ACNT SPCF R CYMD SP S HLPA OVLS 8§ ACTIN FRGL R
CNTR CLVU R ACTN FRGL R DSYA SP R HTRO CSPL R AMAN GLOM R
CYMD 5P 5 AMAN GLOM R DTCA DIVA B HYPN CERV R AMPH 5P R
DTOA DIVA B AsFl sSP R DTOA FRIB B HYPN PANN R ASER TXFM R
DTOR FRIB B BOQD COMP G DTOF REPE B LAUR UNDU R BRYP PLMS G
DTOS CAVE G CHMP PARV R DTOS CAVE G LOBO VRIE B CLDA RUGU G
ENTE TBLA G CLRP CUPR G DTOS VRSL G LPHA TRCH R CLRP PRVF G
GLDA ACER R CLRP RApl G GALA FIM? R LTPH 5P R CLRF RApPl G
GLDS ITCA R CLRP RcMa G GLDA ACER R LTTH Sp R CLRP RApl G
HALI MACR G CNTR MINU R GLDM 5P R NECM VANB G CLRP RcMa G
HLDE 5P s COEL IREG R GLDS ITCA R PADI MINR B CORL SP R
HNKA BREV B CRMM ADUN R GREF COAC R PEYS RBRA R CPTN sP R
HNKA IREG B CROU 5P R GRFF MTCF R PLYS SP R CRMM FLAC R
HYPN CERV R CRPH HYSM R HALI OPUN G RHPD JVNS G CRTD SPON R
LAUR sp R CRTD SPON R HERP sCtn R SYRD SOEM § DTOA DIVR B
LOBO VRIE B CYMD SPp s HERP SP R TURB ORTA B DTOFP REPE B
NECOM VANB G DERB SP G HTRO CSPL R E DTOS CAVE G
PADI MINR B DTOA FRIB B HYPG SF R DS6 GALA SP R
PEYS RBRA R DTOP REPE B HYPN CERV R ACET PARV G CNRA INTR R
RHPD JVNS G DBTQS CAVE & HYPN EANN R AMAN GLOM R GLDM SP R
RLFA SP B GALA FLMZ R JANI SP R BRGA FORB G GLDS 5P R
SPHA RIGL B GLDA ACER R LAUR SCCS R CHAE sp G GRFF COAC R
SPHA TRIB B GLDM SP R LEVE JUNG R CLDA 5P G HALI MACR G
SPYR FILMN R GLDS SP R LOBO VRIE B CLRP CUPR G HALO DUPE R
8YRD ISOM 5 GRAC CORD R LOMR CRLL R CLRP RApl G HERP 5P R
TURB ORTA B GRAC ECOM R LFHA TRCH R CLRP RApl G HTRO CSPL R
ULVA PERT G GRFF COARC R LT?H SP R CLRF RcMa G HYPN CERV R
5 HALI QPUN G LTTH sp R CLRF SEln G JANI ADHA R
D2 HERF 5Ctn R MART FRGL R CRTD SPON R KAIM sp2. R
ACET PARV G HTRQ CSPL R MCRD 5p G CYMD sp S LAUR SCCS R
ACNT SPCF R HLDE 5P s MSCP MSMH R DTCA DIVA B LAUR UNDU R
ACTH FRGL R HLPA QVLS 8 NECM VANB G DTOA FRIB B LEVE JUNG R
BCGOD COMP G HENKA BREV B NTPH SP R DTOF REPE B LOBO VRIE B
BCRN SPHR G HNKA IREG B PADT MINR B DTOS CAVE G LPHA TRCH R
CHAE CRSA G HTRO CSPL R PEYS RERA R DTQS VRSL G LTPH SP R
CHME VIEL R HYPG SP R PLYS QDRT R GALA SP R LTTH 5P R
CLRP CUPR G HYPN CERV R PLYS SP R GLDA SP R MART SP R
CLRP RcMa G HYPN PANN R RHPD JVNS G GLDM SP R MSOP MSMH R
CLRP SRst G JANI sp R RLFA SP B GLDS ITCA R NEOM VANB G
CRTD SPON R LAUR 5P R SPYR FIMN R GRAC CORO R NTFH 5P R
CYMD 5P 5 LEVE JUNG R STRU 52 G HALI MACR G PEYS RERA R
DIGE SPLX R LEVE JUNG R SYRD SOEM S HLDE Sp 5 ?LYS sP R
DSYA 5P R LOBO VRIE B TLPA GLUL R HYPN CERV R RHPD JVNS G
DTCA DIVA B MSOF MSMH R ULVA LCTA G LOBO VRIE B STRU 5P G
DTOA FRIB B MURR PERI R ULVA EBERT G LTPH SP R TURE ORTA B
DTOP REPE B NEOM VANB G VANV CCCA R LTTH 5P R 3
DTOS CAVE G PADI MINR B VLNA AEGA G NECM VANB G D59
DTOS VRSL G PEYS RBRA R VLNO PACA G PADI MINR B ACET PARV G
ENTE TELA G RHED JVNS G WRAN ARGS R PEYS RBRA R DSYA Sp R
GALA 5P R RLEFA SP B ZONA SP B RHPD JVNS G DTCA FRIB B
GLDM &SP R SPHA RIGL B $ VLNA AEGA G DTOP REPE B
GLDS SP R SPHA TRIB B Ds3 ZONA 5P B GLDM SP R
GRAC ARCYU R SPYR FLMN R ACTN FRGL R 3 GLDS SPp R
GRAC CORC R SYRD SOEM S AMFH CYTF R Ds7? KALM sP R
GREF COAC R TLEA GLUA R AMAN GLOM R CLRP CUPR G MART 5P R
HLDE SP s TURB ORTA B BRGA FORB G CYMD SP s NEOM VANB &
HLPA OVLS B ULVA PERT G CLRE CUPR G DTOA DIVA B PEYS RBRA R
HNKA BREV B VLNA AEGA G CLRF RApl G DTOP REFE B PLYS SP R
HTRO CSPL R VLNO PACA G CLRP RApl G DTQS CAVE G RHFD JVNS G
HYPN CERV R 5 CLRP RcMa G DTOS5 VRSL G HEHPD JVNS G
LEVE JUNG R DsS4 CLRP SEln G GALA FIMZ R STRU SE G
LEVE JUNG R ACTN FRGL R CLRP TXIL G GLDM 5P R WRAN 5P R
LOBO VRIE B AMAN GLCM R CEMM FLAC R GLDS ITCA R CLRP PRVF G
NEOM VANB G ANOT sP R CRTD SPON R HALT MACR G 3
PADI MINR R AstFl sPp R CYMD 5P s IiLDE SP 5
PEYS DIST R BOOD COMP G DTOA DIVA B HLPA OVLS §
PLOC &P R BRYP PLM3 G DTOA FRIB B HYPN CERV R
PLYS SP R CHAE CRSA G DTOP REPE B LOBO VRIE B
RLFA 5P B CHMP PARV R DTOS CAVE G PADI MINR B
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Table 4. IT W MMk =4 COENOS £ - H—HEE R

AW THHEMEEQCSHEIR SN RN, WHAELBRERQ, 3, 4, 5,
M1 8) WA I B 3R AE [ R o ] B9 B¥ IR %1 (grouping limit) 7 "N » 8 T4 45 R
Pl 70/102 T frts 28, BEAEKRESR - B=HLL60/402
R&TZT, /B 288, SLA330, HBEERAREHGRT 1, TR 9) - &
MLUS2FHEFDEY] (BEMRE - 8% - ALAEEE) - TREHTY
G, B, RfIl S, RTEMAFAAES NERBRMENEE -

3 4 5 8

G

[ 5]

40/10
Acetabularia parvila
Boodlea composita
Dictyosphaeria versluysii
Enteromorpha tubulosa
Struvea sp.
Ulva pertusa
Valoniopsis pachynema
Hinchsia breviarticulata
Ralfsia sp.
Sphacelaria rigidula
Turbinaria ornata
Acanthophora spicifera
Amansia glomerata
Ceramium flaccidum R R R
Ceratodictyon spongiosum R
Dasya sp. R R
Galaxaura filamentous sp.2
Galaxaura sp. R R
Gelidiella acerosa
Gelidiopsis sp. R
Gracilaria coronopifolia R
Griffithsia coacta R
Herposiphonia sp.
Heterosiphonia crispella R
Hypnea pannosa
Leveillea jungermannioides R
Lithophyllum sp.
Lithothamnium sp.
Lophocladia trichoclados
Mesophyllum mesomorphum
Polysiphonia sp. R
Spyridia filamentosa R
Valonia aegagropila
Syringodium isoetifolium 8
Halophila ovalis 5
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70/10 -
Boodlea composita
Dictyosphaeria versluysii
Ulva pertusa
Valonia aegagropila
Valoniopsis pachynema
Hincksia breviarticulata
Ralfsia sp.

Sphacelaria rigidula
Acanthophora spicifera
Dasya sp.

Galaxaura filamentous sp.2
Gelidiella acerosa
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Gelidiopsis sp.

Gracilaria corenopifolia
Griffithsia coacta
Heterosiphonia crispella
Hypnea pannosa

Leveillea jungermannioides
Mesaophyilum mesomorphum
Spyridia filamentosa
Halophila ovalis
Syringodium isoetifolium
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70/10
Struvea sp.
Turbinaria emata
Amansia glomerata
Ceramium flaccid
Herposiphonia sp.
Lithothamnium sp.
Lithophyllum sp.
Lophaciadia trichoclados
Polysiphonia sp.
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60/40
Boodlea composita
Dictyosphaeria versluysii
Ulva pertusa
Valonia aegagropila
Valoniopsis pachynema
Hincksia breviarticulata
Ralfsia sp.
Sphacelaria rigidula
Aeanthophora spicifera
Dasya sp.
Galaxaura filamentous sp.2
Gelidiella acerosa
Gelidiopsis sp.
Gracilaria coronopifolia
Griffithsia coacta
Heterosiphonia erispella
Hypnea pannosa
Leveillea jungermunnioides
Mesophyllum mesomorphum
Spyridia filamentosa
Halophila ovalis
Syringodium isoetifolium
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60/40
Canlerpa sertularioides € longipes
Halimeda macroloba
Turbinaria ornata
Amansia glomerata
Ceramium flaccidum
Ceratodictyon spongiosum
Galaxaura sp.
Herposiphonia sp.
Lithophyllum sp.
Lithothamnium sp.
Lophocladia trichoclados
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116 43 Map Legend

collection site number

collection area

sandy area

coral reef

dense seagrass

sparse seagrass

Note: Latitude - Longitude positions from
best available information
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Collection Report for

1-o

s s b m}}j Date q/xé >/

piace: JERE LN i
Collecion # fOr the day;
Time: gL~ Groo
Coflectdrs: M
Waten’waath@cgk Jﬂoé‘x
NICE!
General Site Impres:s:on —
muddy rocky (sandy) ral rubbl beach rock i
boulders smooth rocks  fagged rocks’ L rest freshwater
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gradual sivoe isep stope reds sbund.
Photos
} ciose-up lal,— close—wo in san ) underweier St close-up video | habiat phota !
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Taxa
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W K WHR i f R

HRM O=4%

g =

199446 H23H » MEfTRW R AEWESY £ EHE - FHEHEE THDE
REEENE - AREREET AN SREEFASREE Mk e se
MIRBAAR 2V - NS SRNFRARML - HBE 35 38 > AR
Istiblennius sp. ( 99.0%) ~  Urocampus sp. ( 0.6% ) F Hypoatherina
Isurugae(0.4%)%% « Wb & FEE, 0 & IS0 REIRMMEE - g
BoAs SRR R B HEREEE -

ABSTRACT

A survey cruise of the South China Sea (SCS) marine environment was
conducted June 23, 1994. Ichthyoplankton samples from the coastal waters
around the Tungsha Dao(Pratas island) were presented in this report. The
results indicate that fish egg is more abundant in the west side of the island than
in the east. Nonetheless, a reversed tendency is exhibited that the eastern side
has greater ichthyoplankton densities. In total, 483 fish are identified into 3
species and 3 families. These species are Istiblennius sp. (99.0%),
Hypoatherina tsurugae (0.4%) and Urocampus sp. (0.6%). The diversity of
ichthyoplankton fauna in the waters around the Tungsha Dao Pratas island is

quite low.

Key words: Density, Species composition, Diversity, Pratas
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HWHBANEHEEZ IS » Bk il - HESm(Atol)REM
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M EE A EE SR HEEMERE R nEye
9 E A8 F5 43 (Liu and Su, 1972 ; Lai and Liu, 1974 ; Lin and Hsu, 1974 ;
Su and Liu, 1975 ; Hsu and Liu, 1977 ; Pauly and Martosubroto, 1980) » H %
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Z - MHERTTA
()~ SRR

HP BB RWERMEE—) - BABE(SE2) ~ F(Stl) ~ PE(St3) AL (St4) I Hlh
BEAFR  KEBIOAR - HEHSMETIhE— -

(Z)~ Hik
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Lat. Long. Date Time Depth

Station (N) (E) mm/dd/yy hhmm (M)

20°42'  116°43" 6/23/94 1450 10
20°42'  116°44'  6/23/94 1500 10
20°42'  116°41'  6/23/94 1530 10
20°44"  116°43'  6/23/94 1640 10
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Density in Number

Density in Weight

Station  per 1000m3 per 1000m3
Eggs Larvae Eggs Larvae Inv.
1 0 0 0 0 19.14
2 525 698.76 <0.01 0.17 51.87
3 1700.47 131.79 0.20 0.02 10.18
4 370.43  29.87 0.04 < 0.01 3.78
= B AR
Family and species Station Sum %
1 2 3 4

Atherinidae

Hypoatherina tsurugae 2 2 0.4
Blenniidae

Istiblennius sp. 396 70 12 478 98.8
Syngnathidae

Urocampus sp. 1 1 2 0.4
MISCELLANEQUS 1 1 2 0.4
Grand total 399 71 13 483 100
3% VY. 75l o G TR P R 3 ) B R
Station Index Evenness No. of Species
1 0 0 0
2 0.015 0.03 3
3 0.028 0.09 2
4 0.150 0.511 2
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Family and species

SCS Spratly

Pratas

Acanthuridae

Naso unicornis 3
Apogonidae

Apogon sp. |

Apogon spp. 12

Cheilodipterus macrodon 12

Gen. spp. 3
Argentinidae

Argentina silus i
Astronesthidae

Gen. spp. 3
Atherinidae

Atherion elymus 3

Hypoatherina tsurugae
Blenniidae

Istiblennius sp.
Omobranchus sp. 14

Bothidae
Arnoglossus yamanakai
Engyprosopon grandisquama
Gen. sp.
Psettina tosana

" " I+ I

Bramidae
Brama sp. 2 3
Carangidae
Caranx sexfasciatus |
Decapterus sp. 1
Decapterus spp. 1 2
Seriola dumerili I
Ceratiidae
Ceratias holboelli 2

478
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Family and species

South sea Spratly Pratas

Congridae
Ariosoma spp.
Congrinae sp.
Congrinae spp.

Dactylopteridae

Dactyloptena orientalis

Gempylidae

Nealotus tripes
Giganturidae

Rosaura indica
Gobiidae

Gen. spp.
Gonostomatidae

Cyclothone sp.

Gen. spp.

Gonostoma atlanticum

Gonostoma gracile

Maurolicus sp.

Vinciguerria nimbaria
Haemulidae

Hapalogenys mucronatus

Hemiramphidae
Hyporhamphus sp.
Himantolophidac

Himantolophus groenlandicus

Holocentridae
Gen. sp.
Lethrinidae

Lethrinus nematacanthus

Lutjanidae
Lutjanus vitta

Moringuidae
Moringua sp.

13
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Family and species

South sea Spratly Pratas

Mullidae
Upeneus bensasi - 13
Myctophidae
Benthosema sp. 1
Benthosema suborbitale 16
Centrobranchus sp. 12
Ceratoscopelus warmingi 51
Diaphus pacificus 4 1
Diaphus sp. 17
Diaphus theta 31
Diogenichthys atlanticus 3
Diogenichthys laternatus 56
Diogenichthys sp. 1 1
Gen. spp. 45 2
Lampadena sp. 9
Myctophum aurolaternatum 3
Myctophum nitidulum 8
Myctophum obtusirostre 1
Symbolophorus evermanni I
Neoscopelidae
Neoscopelus sp. 9 69
Paralepididac
Lestidium atlanticum 1
Sudis atrox ]
Uncisudis advena 1
Scaridae
Scarus sp. 10 4
Scombridace
Scomber australasicus 8
Scomberomorus guttatus 5
Thunnus albacares 12

Thunnus spp. 2
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Family and species

South sea

Spratly

Pratas

Scopelarchidae
Benthalbella sp.
Scopelarchus guentheri
Scopelarchus michaelsarsi
Scopelarchus sp.

Serranidae
Sacura margaritacea

Serrivomeridae
Gen. sp.

Syngnathidae

Urocampus sp.

Sphyraenidae
Sphyraena pinguis
Sphyraena sp.

[US I 5 I ]
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MEVLFERR BT — O RE ke H 547  ®y B ET RIS %
VDR R A B R RSB % - TR R S I — 8 5
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ABSTRACT

An ecological survey of marine environment around the Tongsha Dao(Pratas
1sland) was conducted in June 23, 1994, Zooplankton sampled from the four
stations of costal waters. The results indicate that we found 6 groups 12 species
of zooplankton in this area. The main groups were Copepoda and Crab, but
Protozoa and Mulluseca also made up a larger proportion. Crab is the dominer
species in this atoll and the diversity of zooplankton fauna in the waters around
the Tongsha Island is quite low. The average of total abundance of zooplankton
are as follows: 39,013 ind./M3 in the surface layer and 540 ind/M3 in the upper

layer water around the Tongsha Dao.
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Tabie 1, Basie data for zooplankton sampling from the Tongsha
Island during SCS survey.

Latitude Longitude Date Time Depth
Station {N) ' (E) (nn/dd/yy) (hhaon) (H)
1 20742" 116°43" 06/23/94 1450 10
2 207 42" 116° 44" 06/23/94 1500 10
3 20742 116741 06/23/94 1530 10
4 207 44" 116°43° 06/23/94 1640 10
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Table 2. The occurence and distribution of the species of zooplankton in the
Taipin Istand and Tongsha Island.

STATIOKS
TN TE TS T ts te bw tn

PROTOZOA

v
1R A0S qera LEenopa

veyrtidiym cienkows
utintinnusg sp.
Fave

[ a ula
lobigering EE loides

Eering sp.

gliodiscys phacodiscus
tleuraspis coslata

§§§§§§§§:um grgfzextu
ME

lopsis tetragona
guraz hemjstoma h
o

[ I )

= o
w
w

nwn

nops1s Sp.
iﬁig_Ei missonis h
Lensia subtiloides h h h h
iriope tetra ia
onophora sp
sp,
ANKRELIDA
FOLYCHARETA
o sh h sh h
CHAETOGNATHA
Lita sp.} h h h h h
sp.2 h
CRYS .
BRANCHIOPODA
“Eyidac ferse h N
A tina
0STRACGDA5E%
goia sp.
CTER asdnlnata
Balanus s
COPEPGDA ) \ , X . ) .
Acactl? negl i
r nu gigger
sSp.
:a]gcala a h
Fandacia ﬁra%y] . .
e yiremis
Lopi ﬂTﬁgﬁl is h h h
Lorvcaeys speciosus h h h
Eucalanus pseudattenuatus h h
Euc ta concinna h h h h
Labjdocera detrunca b
Luclcutbia
Hicrosetella rorvezica
Paracglanus aculeatus E E E h
aracalanus parvus
ontellina piumata h
lJithona sp. h h h
1ngﬂ§§iﬁ£i;usta R h
Rhin us cornutus
sapphirina nigromaculata
Jewora ata h h
copepod s s
nauplii s sh sh s s s 5
MALACOSTRACA
AMPHIPODA
b i sp.
.ugiéer typus h
Hysidacea h h k h h h
oFHERERIRTR2En Larvac "ot
Crab h h h h sh sh sh

5P, h h

=
=
|
Er
-
=
¥l
7]
-
s

Doliolup denticulatum

Eritijlarja sp. h

Eif&lguué dieiga sh h sh s

&A-térlel ;'sp: h

S SP. h h

halig sp

Fiash cgx h h sh h h h I h
Fish larvae h h h h

{s: surface layer: h: horizontal {upper) layer)
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Table 3. The surface and horizontal

Tongsha Islard in June 1994,

sampling

of zooplankton

in 4 stations of

surface horizontal
TS TE T¥ TN TS TE ™ TN
PROTOZOA
Globigerina bulioides 63800 0 0 4] 0 0 0 0
Globigerina sp. 0 4750 0 0 0 0 0 0
CHAETOGNATHA
Sagitta sp.1 0 0 0 0 0 0 0 1
ARTHROPODA
CRUSTACEA
COPEPODA
Acartia negligens 0 0 0 0 69 11 59 63
copepodid 0 4750 0 0 0 0 0 0
nauplii 54400 23750 15750 3500 0 0 0 0
OTHER CRUSTACEA
Crab 13600 4750 3150 0 353 1326 176 18
Panulirus sp. 0 0 0 0 0 0 0 1
Squilla sp. 0 0 0 0 0 20 12 b
SHRIMP
Hysis 0 0 0 0 4 11 7 0
MULLUSECA
Limacina inflata 0 0 9450 3500 0 0 0 0
Limacina trochiformis 0 4750 3150 0 0 o 0 0
Fish eczg 0 0 0 0 2 3 9 2
Fish larvae 0 0 0 0 3 0 4 0
ABUNDANCE (ind./m3) 74800 42750 31500 7000 431 1371 267 90
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Fig. 1. The sampling stations around coast of the Tongsha

Island in June, 1994,
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Fig. 2. Zooplankton composition from sampling stations around
the coast water of the Tonsha Island in June, 1994.
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ABSTRACT

A preliminary cetacean survey was conducted during 21-23 June , 1994 at
Tongsha island. The survey methods were land survey (walked along tidal zone),
boat survey (boarded on the army boat for 2.5 hours), and soldiers interview.
We did not found any carcass or sightings of cetacean, However; a soldier said

he has seen one group of about 20 dolphins in May 1994,
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ABSTRACT

The water around the sea shore of Tungsha Dao(pratas island) was
surveyed on June 21 through 23, 1994. The results demonstrated that they
belong to the same session of the sea. The temperature during low tide period
was 2-3 “Chigher than that during high tide period, while the salinity was about
the same at 32 ppt. The ammonia-N was between 20-30 ppb; NO2-N, 5-10 ppb;
NO3-N, 5-45 ppb; PO4-P, 13-20 ppb; Silicate, 60-115 ppb; COD, about 20 ppm.
The water quality at the edge of reef-shelf was similar to that of sea shore,
while the water quality of lagoon on the island was effected by the continent.

The water of fresh-water pond on the island is not suitable to drink because

its salinity and COD were very high at the concentrations of 6-7 ppt and 25 ppm,

respectively.
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- Ammonia-N : IndopHenol ethyi-alcohol 1% (Solorzano, 1969) -
NO2Z-N : N-(1-napHthyl)-ethylenediamine 3:(APHA, 1985) -
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ABSTRACT

The ecology of central lagoon in Tungsha Dao(Pratas iSland) was
investigated. Eel grass was aboundant on the muddy button lagoon,Sixteen fish
species of 12 families were recorded. Few crustacean except crab were found
hare. Predations at night in the lagoon seems very high because during one

night, samll sharks were recorded using gill net as sampling method.
— - UEHEE
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RZHRR o REERE  SHRAEEL -
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WHVHSEAE BR Sl 7R AR DL E MRS BO R - (R MK AR DL R IS B B 2 (IR e T
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= - EYHR

KEREYIE (AR B R YRR R E LS
o ST B I RANET B - RIBILOT)NRENRS - HDBMER
B R i 7K 4 FF TR 9 B Halophila ovalis Hook J Thalassia hemprichii(Ehrenb.)

Ascherson «
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Ostcichthyes TEE R

Lethrinidae BE5H
Lethrinus harak BERGRRS 1

Lutjanidae #5855
Lutjanus fulviflomma KBSV i 1
L. monostigma FBRLHTNA 1
Mugilidae §F} 2 2
Scaridae BSEfRF
Scarus ghobban EERSBARIA 1

Theraponidae &SR
Therapon jarbuo TESHE 1 2

Chondricnthyes ST HH

Carcharhinidae BARER ] 1 3
Carcharhinus sp.

Arthropoda HiIREMH

Calappidae

Calappa hapatica 4 1 1
Portunidae
Scylla serrata BHHE 1
Thalamita crenata 11 1 3
Thalamita sp. 2 1

Total 3 24 6 10
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®2 RPBBHINEKEEN R SN

Mugulidae B}

Sphyraenidae %A H
Sphyraena sp. &R
Carangidael£}

Caranx sp. ?

Lutjanidae #5855}

Lutjanus russelli IS
Theraponidae [EETEEBE
. Thrapon jarbua TES3EME
Nemipyeridae &:#pfait
Scolopsis lineatus (8RR
Labridae FESAIRE

Cheilio inermis £
Stethejulis sp. [EHHMA
Searidae YEETEH!

Secarus ghobban EILPASIH
Gobilibae SRFE&RT
Amblygobius albimaculatus FIBFMRHELR
Tetraodontidae 9% &l F}
Arothron hispodus MEEYEELM6
A. manillensis LRI

Ct:::trﬁg:

i

4 A
2y E@HK] 1.7 PHFRL
WE@HK | 9.69 PHFRL |

B 1 s RS E

U AR
1 ZREEER T
2 B FE SR
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ABSTRACT

Tungsha Dao(Pratas island), situating among Taiwan, Hainan and Luzon,
about 430 km from Kaohsiung Harbor, Taiwan, bearsl.74 square meter in
dimension. The vegetation of this island for convenience of description can be
classified into three parts, which are original vegetaion, secondary vegetation
and artificial vegetation. The most important vegetation is coastal thicket
composed mainly of Scaevola sericea mixed with some others of
Messerschmidia argentea,Suriana maritima, Morus australis, Guettarda
speciosa, Morinda citrifolia and Pisonia grandis. The grassland occuping less
important part in the island is mainly composed of Sesuvium portulacastrum,
Thuarea involuta, Wedelia biflora and Ipomoea pescaprae ssp. brasiliensis. A
total of 110 species, including 25 cultivated species, are recorded from this
island. Among them, Cordia subcordata, Pisonia grandis, Suriana maritima,
Triumfetta procumbens and Syringodium isoetifolium are not recorded in

Taiwan proper and its adjacent islands.
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Appendix 1: List of plants of Tungshatao, Tungshachuntao

Fungi  HiEHEY

Polyporaceae ZF| &R}
Trametes orientalis L. 257 B

Dicotyledons 7 I 44

Aizoaceae FHE
Sesuvium portulacastrum (L) L. 15E S
Trianthema portulacastrum L. %5 E &5

Amaranthaceae BELF|

Achyranthes aspera L. var. indica L. )B4
Celosia argentea L. 533

Apocynaceae FE/THEFRL
Adenium obesum (Forsk.) Balf. ex Roem. & Schult. yEIBY
Nerium indicum Mill. ST

Bombacaceae ARixF}
Pachira macrocarpa (Cham. & Schl.) Schl. EhyEsE

Boraginaceae 457§
Cordia subcordata Lam. BIEEA T

Heliotropium ovalifolium Forssk. var. depressum (Cham.) Merr {RFFEFR
Messerschmidia argentea (L.) Johnston k7

Capparidaceae || [FH&}
Cleome gynandra L. PFI7E5%

Caricaceae FFATR
Carica papaya L. JIL

Casuarinaceae ARFEFF]
Casuarina equisetifolia .. K=

Combretaceae {#3# 17-F}
Terminalis catappa L.Fg{~

Compositae sE
Bidens pilosa L. =% 5
Bidens pilosa .. var. minor (Blume) Scherff gt
Erigeron bonariensis L. BFHEE
Tridax procumbens L. N%
Vernonia cinerea (L.) Less. —F&3&
Wedelia biflora (L.) DC. #{ldadd 2y
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Convolvulaceae FEFEFEL
Ipomoea nil (L.) Roth. ZE4AJ
Ipomoea obscura (L.) Ker-Gawl. §§3ZE4

Ipomoea pes-caprae (L.) Sweet subsp. brasiliensis (L.) Oostst. E¥gk
Ipomoea tuba (Schlecht.) G. Don. EHEL

Cucurbitaceae [}
Cucumis melo L. &

Euphorbiaceae ABREL
Acalypha indica L. BB
Chamaesyce atoto (Forst. ) Croizat A&k
Chamaesyce hirta (L.) Millsp. X ezt
Chamaesyce fashiroi (Hayata) Hara FH{CK KR
Pedilanthus tithymaloides (L.} Poit. g
Phyllanthus urinaria L. 3T
Ricinus communis L. B

Goodeniaceae HiEHE}
Scaevola sericea Vahl. E G

Guttiferae &40kl
Calophyllum inophyllum L. 9B %

Labiatae B EE
Qcimum basilicum L. fLJ§%

Lauraceae f&Fi

Cassytha filiformis L. #iE&

Leguminosae 5§}
Alysicarpus vaginalis (L) DC. JH#FE T
Bauhinia purpurea L. P55
Caesalpinia bonduc (L.) Roxb.ZEE. (>
Canavalia rosea (Sw.) DC. BTG
Erythrina variegata L. H{F
Leucaena leucocephala (L.am.} de Wit R
Mimasa pudica L. &&EH
Senna occidentalis (L.} Link. BT R
Senna tora (L.) Roxb.gtHY
Sesbania canabina (retz.) Poir. HIH
Sophora tomentosa L. 52
Vigna marina (Burm.) Merr. Ul

Malvaceae R
Abutilon indicum (L.) Sweet RZTEF
Hibiscus rosa-sinensis L. 448
Malvastrum coromandelionum (L.) Garcke &
Sida acuta Burm. f. HI4 W% 1E

Moraceae FEFfI
Ficus microcarpa L. f. ¥5#i
Ficus septica Burm, f. ERiE
Morus qustralis Poir. /I3
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Myrsinaceae S2g4Fl
Ardisia squamulosa Presl FHFE

Myrtaceae BrEiEF
Psidium guajava L. T
Syzygium samarangense (Blume) Merr. & Perry H35E

Nyctaginaceae 4E3E#R}
Boerhavia diffusa L.
Pisonia grandis R. Br. BB

Passifloraceae pH& R}
Passiflora foetida L. var. hispida (DC. ex Triana & Planch.) Killip E£FE#HE

Portulacaceae EpFERH
Portulaca oleracea L. 5=

Portulaca quadrifida .. PUTEEE

Rhamnaceae FHZER
Colubrina asiatica (L.) Brongn. TpiEEE

Rubiaceae #HEF]
Guettarda speciosa LS EEAK

Hedyotis corymbosa (L.) Lam. FU{EEEM-TR

Hedyotis paniculata (L.) Lam. KZEBR{FE
Morinda citrifolia L 345

Simaroubaceae
Suriana maritima L. g A5

Sapindaceae fEBTFE}
Allophylus timorensis (DC.) Blume b=

Solanaceae Ikl
Datura metel 1., S[CiE
Physalis angulata L. JEEEEL
Solanum nigrum L. Jg3&

Tiliaceae FAFRE
Corchorus aestuans L 591
Triumfetta procumbens Forst. . #H B ERE

Verbenaceae E#FEIF]
Clerodendrum inerme (L.) Gaertn. FEPR8
Lantana camara L. E{EF}
Stachytarpheta urticaefolia (Salisb.) Sims. BHEAR

Zygophyllaceae gE&EEY
Tribulus cistoids L. F{ETE%E

Monocotyledons B -FE R4
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Agavaceae BETEHE}
Agave americana L. FEEH

Amaryllidaceae
Crinum asiaticum L. 2 EEE
Hymenocallis speciosa (L. f. ex Salisb.) Salish. #rfg7

Araceae X [ 2 £
Epipremnum pinnatum (L.) Engl. {5t

Cyperaceae JLELR|
Cyperus rotundus L. FffT-

Cymbodoeaceae zkA%iFl
Syringodium isoetifolium (Aschers.) Dandy 7kZETE/KE4TE

Gramineae K A&F
Brachiaria subquadripara (Trin.) Hitche. U4 B2
Cenchrus echinatus 1. 5858
Chloris barbata Sw. F{-3%E
Cynodon dactylon (L.) Pers. 15F4R
Dactyloctenium aegyptium (L.) Beauv, #2113
Digitaria henryi Rendle FFI|E
Lleusine indica (L.) Gaertn. “=g52L
Eragrostis amabilis (L) Wight & Arn. ex Nees #f12
Imperata cylindrica (1..) Beauv. var. major (Nees) Hubb. ex Hubb. & Vaughan 9%
Lepturus repens (G. Forst.) R, Br. HHfHEE
Panicum repens L. $§HihE
Paspalum vaginatum Sw. g
Pennisetum setosum (Sw.) L. C. Rich. # iR E
Sporobolus virginicus (L.) Kunth Bk BEE
Thuarea involuta (Forst.) R. Br. ex Roem. & Schult. g
Zoysia tenuifolia Willd. ex Trin. ZEZ

Hydrocharitaceae ZHEER}
Halophila ovalis (R. Br.) Hook. f. JIZEZE&E
Thalassia hemprichii (Ehrenb.) Aschers, ZEaa

Palmae f3HH%}
Chrysalidocarpus lutescens Wendl. ZEH+
Phoenix hanceana Naudin var. formosana Beccari ZE¥Eygas
Washingtonia filifera (Lindl. ex Andre) Wendl. F&%E#EF

Pandanaceae gousRl .
Pandanus odoratissimus L. f. var. sinensis (Warb.) Kanehira #k§Z

Zannichelliaceae R
Halodule uninervis (Forsk.) Aschers. EJR T EERE
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Species HHHE &8
Subclass Prosobranchia
Order Mesogastropoda
Family Truncatellidae
Truncatella takaoensis Kuroda B 5iE b3 N
Subclass Gymnomorpha
Order Soleolifera
Family Veronicellidae
Vaginula alte (Ferussac) §f i #5108 K% N
Subclass Pomonata
Order Stylommatophora
Family Vertiginidae

Gastrocopta ooi Kuroda 55544~ £ 3 N
Family Succineidae

Succinea cf rubella Heude & HEEIE X N
Family Achatinidae

Achatina fulica Bowdich JE A &5 Xk N
Family Subulinidae

Allopeas javanicum (Reeve) JTUEEHENE 4 X N
Allopeas gracile (Hutton) A HEf54- %k N
Allopeas pyrgula (Schmacker & Boettger) #H#Eli- % ‘ N
Family Helicarionidae

Liardetina yaeyamaensis (Pilsbry) /NG ZIHG 4 * N
Family Bradybaenidae

Bradybaena similaris (Ferussac) %4 Kk N

TR %0 D xS kb RS
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(et L BRT S e AR AR DU M R BIR MR A - HERmIRRIEI RS2
S5 o
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MHER 1938 S BB ARIBEEEE  9(4):99-
108.

Bk 1958 HARAESEREEEEG@)  Venus 20(1):132-158,

WA 1993 HIRIRMT RS SE  AWEE 36(2):65-70.
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Azuma,M. 1982 Colored illustrations of the land snails of Japan. Hoikusha,
Japan. 333pp.

Faustino L. A. 1930 Summary of Philippine land shells. The Philippine Journal
of Science 42(1):85-198.

Kuroda,T. 1941 A catalogue of molluscan shells from Taiwan(Formosa),with
description of new species. Memoirs of the Faculty of Science and
Agriculture, Taihoku Imperial University 22(4):65-216.

Pilsbry, H. A. & Y. Hirase 1905 Catalogue of the land and fresh-water mollusca

of Taiwan(Formosa), with descriptions of new species. Proceedings of the

Academy of Natural Sciences of Philadelphia 57:720-752.



ROORERAMEDIRE 449

S B R KRB Yo b B

MR REF

i

RAERGESIRALE PR WRDE > BILEA « 257 - HERBIEH
vt IERIR TS TR E KR IE « TR A MA@ 4 0T - BIRREEE
FHHUMER © L - A0 R YRR PR RO B Y TR - SRS IR B
SR S R -

—RRERKPHEEEHSHMEY  MESMAEYHERR2HTRITERE
W RIS R 8 H ORI R IH0E  SBECR AR RS BER RS » B
HIBAE Y KIREEE - SEAITEL 2 R ABIRA AR - B AREE N EiEN
A VI KR WA B BERIR IS BTN E S SR ANk
B W ETEEEEA R RSRIEC - BATekE s R T Erh A MAERE
A o R BRI RS EERINE RSB ERRE -

RRBF AN+ —F T T ERARETR RG], FoA+HIERA L TEUHK
EIGOIGACTE TN, PRRE - KPR ERE T A EEB
1004 - A EERI BT -

R BAEARNR B WHREZ/NG - B FERARH T Rokam
o > RILEA K > HTERE AR AHELZ PRI HE F/ACRHERE - Hoop i R /K4S
PR AR R AR D BE TR E I RAERK - AFH#EIHE EHE
WA HAERERB R AR ER B RS, DIHS/KE (E— 7, HREH
R - DURBE S LB AR Rl -

= MHE s AR E

(=) - MTEEEE



0 FWAORAEMAMENHE

HASEE h RAFIE /o ZEDN T BRI Y AR — A BB A
B BB : Frafmf SR 2ml 242 cpendoff 4557
HERFTE SRR 3 1 o -

(=) - KBfFEgeuE
REB RN R EEM RS A2 M P NEEIE -

(Z2) - ERERHDES
{HEEEGEZNAR - P EBE BT B 0 OB A EREUKEE -
EEBI R KT E R B R T RIS -
RAKERERFE [ ] © RUKEES - bR ok B /K BEBE 5

7K o
G EREAFE [ 2] ¢ PR ESL > i bR A E Rk 5 — kR
BRIK =
BB — KM - KB AL » MK A S — 7k it 2 KB Y
f% -
BERBETLHEE  REREHBERLDBERTEKEBELE > KExRE
BFfE s FiK -

BRR (5] R E AR BRI -

= - FEERERETR

(=) - s REaT
= [~ ] R REREAAERPHREY SR

KRB\ B S MERM (FEH] | ABEEHE [F—aEH#)
{ZHERE R 16500 0
EHB B RE AT 12300 4
RIKEFE KA (—] 210 4
BOKBEE KR [ =) 170 0
TR7KES P 88—kt 200 3
TR R LBE 58000 9
WK [ G5E) 70 0




FOREHAMEDRE 451

() - MAEEHE

L AR B - BEBEAKT 2O TeTESE - WTEEBE -

2. POKBEE KR EABBEKIE () ~ (2) ZHEEHIREA
TR HB R AR - A IE = B R T /KR 2 B KR Ik 18 i
15 - BEm RN S S B H A 5 Ih 2R B A 1 B A SRR A
4 - BRI ER MBS B IR > o H I R B i 1)
REFF = 7K HE B K ) HEFE -

3. ATHE R RRAAR R 2 B B R < R B A R S (5B E] 16500
fmlf 12300/ml) > RpBIERHT R « 3B SR RO B Rk R DK
FERERMER > THRMMFEEERERREET  EoEMEssng -
ERREHmAREXLE - #EEIT RS S BE S HE TS (1)ES
s [ EGELR B T2 B S B/ R R B S 4 5 (Q)FE /KR A 8 0 R G s 7%
T+ SRR AR BT B - — R ERTIT 2 B 2R 7k 2 L&k s it 7k
I R - HAEEE A LSRR S T MR BT R R BE R
BB R N REY RIS RIS R E SR YR ST R 1
RALY)  REAKFE A BENSUEIRE - KB 2 AR /KAEEAE ALk FI
FINIRE - Rl S Y e BTN > s e B & I
R R B A Y - RS R - ERRE N ER T
NS BRI - DN LB 4 VIR B AF 5 -

4. IR T KB B E B - 3 58,000/ml > EIEHER %
TERVEEE R EFUAREFS R RAEFK -

(=) - KISHEEBUIE

L& EE IRER AR SRR AR I KR BT & P e e -

2. B AL T AR R IBARTETE © SR EER B AT - A B Rk
A~ RYRBEEH— AR - =H 2 RIBREBI A K S HERZE
G TEENSREY S - ELE - ARRKEES— KR BRI E
WS E MR T R T B AR S TS Yok IR T R R 2R B B A ok e
B HinHEERE A S FEE 1 R L



452 HVPOR A FAMA MM

S WMRIRBE P LAEMLEEHES b A KBRS 9| 0 KERE  FET
BRI YITS Y > ERRIILINGE -

-

L3 PR B P B A T R A B R 0 A0+ L IR P E T e 78
PEEI > DIMRFF RSB K S HERE -

2. i B5 R /K BOSER A2 R KBS I B B DUBE RS RS ek e B

3. WERIRE LB EMOKSEE RS WIAESEE IRKAE A BTG
USGEE



FHORBTR 453

BEESRIE — Wy

HxZ BEBE REM EHE

i &

D b RSB v BB BB » R (TR BEAR 116146434 » L4205z 4]
5 BRI ABORRIEA - BN ESRAR RN - WS R - i
T BAIG LB ARSREOBRT  BOMETEREN  LETHED
SRHTIEANT ¢ (DT AER KL B TR 58 Y JRREE (RS AIEFT 4 Tt
CHE  QVHERE S ERBRY | (DETRRT S AT R ;
RSB A IS REM A » W HATA S -

ABSTRACT

Tungsha Dao(Pratas island)is the largest island of the Tungsha Islands Group
(Spratas). The island is located at 116 degrees 43 minutes E and 20 degrees 41
minutes N, it is about 480 kilometers away from Kaohsiung City of Taiwan. Due
to typhoons strike frequently in summer vegitations on Tungsha Dao could not
grow high. According ot the recent investigntion, the natural environment on this
island is still protected well today. In order to conserve the ecological resources
and the natural environment of Tungsha Dao, strategies proposed are as fallows ;
(I)to mantain the island environment as natural as possible;(2)to conduct a
continuing ecological research on the island for more information;(3)to properly
manage wastes produced by the island;(4)to carefully assess environmental impact

before any large-scale development on the island; and(5)to promulgate the

related laws of the sea as carly as possible and to envalute their implications.
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