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Abstract

The development of epifauna and the seasonal
and daily <changes of fish communities gathering
along the reefs were 1investigated and compared
between new and old artificial reefs which were
casted in August 19839 and September 1887 respect-
ively in Hou - Liau, Penghu.
1.0nly barnacles appeared on the new reefs in the

3rd month, then the bryozoan , Triphylloxoon
hirsutum and sponges appeared at the 4th month

, and other epifauna occurred lately in the 8th
month. The <covering rate was as high as 80%
and seasonal succession of epifauna was obvious
in old reefs.

2.The old reefs had more number of fish species
than the new reef had. The similarity of fish
communities between the old and new reefs was
high. Most of fishes were economic - valued
species. Parapristipoma trilineatum, and Lutja-

nus monostigma were dominant in .both reefs,

Lutjanus vitta appeared only in o0ld reefs and

Lutjanus 1lineolatus was more abundant in new

reefs than in old ones.
3.Large number of small, juvenile fishes of Par-
apristipoma trilineatum in 3 - 5cm and Chromis

sp. in 2 - 3 cm appeared in both reefs in June
1990, indicating both reefs functioning as a
nursering grounds.

4.The daily change of fishes along the reefs was
obvious. Fishes schooled along the margine of
reefs at day time, and moved to water colume
above the reefs before sun seit. Fishes swam
away from the reefs after sun st, thus the
reefs looked like an empty city. Fishes reappe-
ared gradually 1 hr after sun rise.
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Fig. 1 Locations of new (A) and old (B) artificial reefs area in the

coastal waters of Hou-Liaw.
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Fig. 2 Seasonal changes of ‘hydrographical data along the artificial reefs

area in the coastal waters of Hou Liau from Dec. 1989 to Jun. 1990.
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TRUE NORTH 9-10 MAY 1990
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Fig. 3 The directions and speeds of middle water current along the
artificial reefs area in the coastal waters of Hou-Liau from

9-10, May. 1990.
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Tabe 1 The comparison on the composition of fouling organisms on the old

and new artificial reefs of Hou - Liau.
4+ + 4 : Abundance or common ; T+ : occasion + ! rare.
Kinds of fouling organism 0ld reefs New reefs

PROTOZOA & ¥ ¥ 4 F‘j
Demospongiae FE ¥ A& ﬁfl 5]

Halichondria japonica +4++ ++
Halichondria sp. ++ +
Phekellia sp. ++ +
Baliclona sp. A+

Adocia sp. ++ +

cNIDARIA %) §/’J 4 13
Hydrozoa 7}§ 8 B 4

BHalocordyle disticha +++ ++

Lytocarpus philippinus +++ +

Clathrozoon wilsoni +4++ +
Anthozoa 3B ﬁﬁ ﬁ 48

Melithaea sp. +

Anthopleura sp. +

morLLusca 3k R ¥ 4 I3
Gastropoda B2 &

Eypsclodorls festlva r£§: .28 )?‘;f +
BIvaLvia .— # B 4 ‘

spondylus varius +4

Lopha cristagalli - +

Pinctada margaritifera ‘ +

ANNELIDA B 16 ¥ 40 [
Polychaeta § % A
Hydroides norvegicus ++ ++
ARTHEROPODA Fp L ¥ 47 [
Crustacea ‘f' '& ”‘ﬁi
Balanus sp. R v +++ ++
TENTACULATA T Y 4‘0 &

Bryozoa c, i "‘ﬁj

Triphyvllozoon hirsutum ++ +++
Reteporellina denticulata +4++ +++
Adeona sp. 44 +
Dendrobeania sp. +4 +
Gen. et sp. indet. + +

ECEINODERMATA ﬁ K ib % Fﬁ
Echinoidea ;5:% 47
Tripneustes gratilla 57 ﬁ_ ;:&5: BE +
CHORDATA 2} ’?‘ 5] #5) H
Ascidiacea & ¥ #

HBalocynthia sp. )§; #- r}ér ¥ﬁi +4+ +

Rhopalaea sp. +

Gen. et sp. indet +++ +
vnid species A B ' ki s¥E

—182—



BENKEB ZERBRESSE (DWBH4) o K
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F(1969)) FEHMMFAAEEHER LR ELEY A
BREFILHNERTIYE o
M EERNONRATERZRSEER:
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EEEMIL64% Y BEBU L &R E
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MR A EERBENEBRBREEER - m
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HEHE RERXRZEFILTES > FEHEBEKRKI @
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% 2 &ﬁi@:ﬁ%‘r/\l@‘%@ii@\ﬁﬁ&ﬁ:%fi (AEMA Q1ossF 12 AZ 19905 ¢ AM]) o
Table 2 Fish species and their abundance record ed from new artificial reefs located
at How - Liau during Dec. 1989 and Jup. 1990.

+ 4+ <4 : abundance or common j + <4+ : occasion ; -+ : rare.
2. 3 A & 1989 1990
(Fish species) (Total length) Dec. Jan. Feb. Mar. Apr. May Jun.

SYNODONTIDAE & @& #F

Trachinocephalus myogsﬁ%?&ﬁzf’?& 18-22cm +
SERRANIDAE $8 71
cephalopholis boenakﬁ?iﬁ@ 5-10 + + +
Epinephelus malabaricusiBite GHE 80-100 + +
> 150 +
Epinepbelus meqachirfﬁfvg/éﬁf- 15-20 +
Epinephelus diacanthusﬁ%‘/@ﬁ 10-15 +
Epinephelus fasciatusT}ﬁz‘h/@f{f. 25-30 +
CARANGIDAE BZ #
caranx sexfaaciatus?‘\‘%,/ 30-35 + +
Decapterus maruadsi%gﬁ'ﬁg 16-22 ‘ ++
selariodes leptolepis*i}g‘,\_; ' 10-15 ++
Seriola dumerili.f‘-l‘a‘,%g 100-120 + ++
Selar crumeno%thalmus é?}ﬁﬁ 20-25 ++
LUTJANIDAE
Lutijanus monostigma—?—ﬁ%ﬁ 10-20 ++ +4 ++ + + ++
. 20-25 + ++ ++ 44+ ++ +
Lutjanus lineolatusxgﬁfgﬁ 10-15 + N s +
NEMIPTERIDAE & /&, };\ :
Caesio chrysozcma/i\%-:e;:)?t_,}iL 5-20 ++ +
HAEMULIDAE o %A #
parapristipoma trilineatun@%ﬁ.iﬁ\ < 5 +4++
" 10-20 dtd A AEE R bEE RER R
_ : 20-25 ++ ++ ++
Plectorhinchus pictus.‘gmﬁﬁ-gﬁﬁ 20-25 + + ++  ++ +
25-30 : +
sparipAE $8 #t
Acanthopagrus schleqeligf}% 106-20 ++
20-30 +
sciaENTDAE & B B #
Nibeajﬁponicaa/$§, 40-90 +
> 20 - + +

worripae 3§ # ’ .
sk
parupeneus chryso leuronil B8EE2 25-30 +
Upeneus tragula?¥§}5§@§,g‘ 5-25 + +

CHAETODONTIDAE X #. #t

chaetodontoplus sept'entrionalisgrﬁﬁk*%,@‘ 12-15 + + +
Heniochus acuminatusél“}]%%iﬁg@\ 10-15 + + +
POMACENTRIDAE f£ 2 ‘
abudefduf sexfasciatus)“?%ﬁ.ﬁ,ﬁ\ 5-12 . + + +
chromis natata notatafﬁﬁ%%ﬁg.ﬁx 5- 8 + ++
cHEILODACTYLIDAE /& 1 # #t
coniistius zonatusit 2 T1#8 15-25 ' + +
SPEYRAENIDAE A &
sphyraena pinquisACA B 20-25 + 4+
25-30 + ++ ++ + +
steantpaE £ - A B #
siganus fuscescens%:ﬁﬁ@\ 10-15 ++ it 4+
15-25 .+ o+
sarisTipaE AL ] #H #
¥Monocanthus chinensis‘%’@gl}i@’ﬁ 15-20 + + + +
TETRAODONTIDAE U9 &) #
Lagocephaus gloveri.g\ﬁﬁ?\;fﬁ 21-24 + .
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% 3 AEBRFA LR REI X AR L LE LM Gassef12 8 F1950F ¢ AN, o
Table 3 Fish species and their abundance record ed from old artificial reefs located
at Hou ~ Liau during Dec. 1988 and Jun.

+ + -+ : abundance or common

2. #

(Fish species)

& Kk

(Total length)

scorpaENIDAE Bl # -
Pterois volitans/i/%‘%ﬁﬁi
SERRANIDAE $5 #F
Cephalopholis boenaka‘i.@(gﬁ
Epinephelus malabaricueihiiF. Gt

arocoNIDAE K X # #H
Apogon doederleinitt KK K 2 #§
CARANGIDAE .
Seriola 0:'quneril1«1"3‘3"g
Selarijiodes 1eptolep1:s?fl',"‘f'jﬁ££
LUTJANIDAE 5 # #F
Lutjanus monostigmaﬁﬁi’gfﬁ

Lgtjanus vittam%}wﬁa
Lutjanus lineolatusfﬁﬁ' Sﬁ,ﬁ

NEMIPTERIDAE & & & #

Caecsio chrysozonusé_\%ﬁy@,z\
GERREIDAE SR % @ #

Gerres oxena—’iz?ﬁﬁ"%ﬁ
HAEMULIDAE. &2 34 #}

Parapristipoma trillneatum_—ﬁﬁﬁ

Plectorhinchus pictusﬁmﬁzﬁis

sPARIDAE 88 ¥}

Acanthopagrus schlegeli ¥ 38

Sparus sarba",%;gﬁ
HMULLIDAE ;E E ﬁ
Parupeneus chrysopleuronf‘lﬁﬁfz
Upeneus tragulaﬁﬂ%ﬁﬁ#%
EPHIPPIDAE 3R
Platax teiraty &:ﬁ.ﬁ‘

CHAETODONTIDAE)% & #

10-15¢m

5-10
5-15
60-80
80-100
> 150

30-40
10-15

10-20
20-25
10-20
10-15

15-18

< 5
10-20
20-25
20-25
25-30

20-30
15-2¢0

25-30
5-25

Chaetodontoplus septentrionalis@'ﬁﬁ%,& 12-15

Heniochus acumlnatusé"ﬁﬁig—x_i}
POMACENTRIDAE ‘ff

Abudefdf sexfasciatus}“?%iﬁ,ﬁ

Chromis notata notataﬁiiﬁ)ﬁﬂ.ﬁ.

Chromis fumea#&%ﬁﬁ
SPHYRAENIDAE & ¥ # #
sphyraena pingusfC.&-4% #.

LABRIDAE & @T .§~ ﬂ
Choerodon azurio?{%
Labroides dlm1d1atus-‘¥jﬁ&§§§
’I‘halassomagulnquev1ttataﬁ$“}t}ﬂ
SIGANIDAE & A &
Siganus fuscescens$ (.
BALISTIDAE K 3] # £}
Monocanthun chlnensisé’ @1&%
DIODONTIDAE — & & %}
Diodon halacanthus*‘]}"fﬁ?\
TETRAODONTIDAE g ﬁ ﬁ

Tetraodon :tallatus*ﬁ#i?‘;fﬁ

15-25

15-20

25-30

25-30

1%9%0.
y ++ 1 occasion 3 +

+
+ ++
+

+++
+
+ ++
++
+
++
+4+ 4
4+
+
+
+
+ +
+
++
+
+
+
+ +
++
+ +
+ + +

+++

++

+

+++

++

+4+
+4+

++

+++

++

++

+++

++
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EREFRAENIHEMENERE XA+ DEBE oW
HEYRAEHNA=ZGHA BHEESHME A
kA4 & (Plectorhinchus pictus ) B &
¥ (Sphyraena pinguis)' ~ R & (Sigan-
us fuscescens)~ {4 & (Parupeneus chr-

ysopleuron) ~ o B B % & (Monocanthus chi-
nensis) ....% (MEBHE 5~10) o MRS H
(Lutjanus vitta) EEEBENEER S »  TEE
#8 (Lutjanus lineolatus ) KEHENRFEE
H-EEBREMNER o KB LTEANER
B, e BMUEZERIIXRT LENHARE
ERNEEY ABEE=ZFHEE - HEKREH(
Apogon doederleini) ~ BEEELEE & ( Chromis
notata notata ) ~ BEXRZ , HEB AT AR
MIFEAECARSEREUFN#ER  EEEN
TETCHEEEERRNIIEE (8F19839) ) o
BEMBERZECHEB L
BHMEBEE B KRKAET T/F—MRUB RET
B REEKEALZIRAERES BRILESH
yBARNARBZETEAMNBERRE XEEFEATE
BH CERERRHMAEMERSEY  BE&NT
BRBOERX K EHFOBREMNAN - EHHEF
miEm ? RN EBRRAENNARE » JHIRT9ES
A9 BE108 » 5Bl 4T 20/ 0 B B 8K % KB
EoEMWOT :$5—R 5HAS HTTHFS BETH
7 ETRS A9 B L I0BEE 128 B =
x5 AI0HERGE HES B » KRS AL08 L
11EFE P A 126 o B E R b B
NERBE  EERDTF :+
LEEH  ABEEEFELEFREBE LI KEZH
P HEBESFEZRUFLERE AN [ - I

—186—



BRETAERL EREEX BEHEH
SEBERABR O MBLE BRMEYS
ERBELHEBEMS o
PEEES AR ARBERKMNKEETHEER
S BE N2 ESHEBEANEEENBER L
DEBSE R NARSErEREER o ®
Mg 1 2 B BE—HHRB HAREEMR
ME EERBEZH o
3.EBE BEBHREIEE Sn K5 REMHESF
HEAR BEOHBEBEEANRE LB
mETREAAMAEERADEARBRE -
LLhEE AEBEAEBREEY  AESKHEA
BEEBRA DENSH @eEH . 25
BOMBRE SB& HEXEAR - EHE
Rl HEREASHERE o Bre b
Bk GHEARAEBUAFETEY o
 gotn REBAEBTAEOSLER FEL
EHABASALAEENEE  BHAE  THREDD
AREEAEKNER WMELBERTRES o

KR ERFREABLTAYDR  DEMEBEMES
Bl e ZRBAREBA EMEEREE BRHENE - WE
WHBAHA BREHRECABEEZN  LEBHMERN ER
EREHBESE  BURBIRARITFOALERS °

# W

AHRBEZELTAEE ICREBRATRABCHE
T W E B ARZERKREAK Y A E

—187—



ME - 4REFEAEER HERRBEREMEMK —
AT ZHEYSEE  ARHMRBCEESERRESH
BEMERERSFRACEERRERN ROBRWAT
MYBRINPAEBABM2ERLCEFH THF LR
DB MEZRALHBFTE - REEZSEBHER I - X
BEE MTBRSRAFRERRPRLARRIYARATRER
@i%%&%ﬁ&Kﬁ%%uﬁﬂ%&’ﬁﬂﬂﬁﬁﬁo

% # X &

1. MR E(1973) ATRBECEI>EYENAERE
» Ocean Age, 5(3)‘:21—30.

2. FIREUE(1989) AL AR -HEETH - WEBEREE
B B AKE » 438 : 14-32,

3. EEK(1976) ALAER TRAREKEDYUHARFTE
% —3% » 68pp '

4. BEE(1977) ATLAE () SRHAAEHYH
RERFETIE % » 49pp

5. BRE M (1979) AT A (F=%) FRUAREKD
MR FEE T - 7T4pp |

6. ZHM(1981) AT HABEIRAZLE  c@EAKELER
Ffi » 34pp

7. BERSETH(1989) AEWOEBATABELER
BEATHIRIE SELYREREEREENIR
» 241pp

B. BN ZNEFER -BFHBE - -MEE KEL (1990)
HEENHEALABZCOMER » PEKE » 447
: g-22

9. BLHH S ZIFER B2 TS BmE (1990)
EEALSEEEATABEZOHER » FEBRKE
445: 17-26

—188—



10.

11.

12.

13.

14,

15,
16.

17.

18.

19.

20.
21.

22.

BEERENESKBMEFE B AW (1989)
FHMATARABEIMERALE KA EFEHESE 9
:123-150

BEEE @EeK BEME(1988) EHBREATAR
E@@E%hﬁﬁﬁﬁﬁﬁﬁEOQKJé%ﬁﬁ%
, 8:117-132.

Chang,K. H., C. P. Chen, H. L. Hsieh and K. T
.Shao 1877. An experiment of artificial reefs
with invertebrate community. Bull.Inst. Zool.
yAcademia Sinica 16(1):37-48.

PREZ SR %% (1987) MRERAF AT A®Z 4T % 5%
P BHE=ZS B EEEE KT p.55-91.

#=H O — M AP HEWE MM EHE (1986)
BEHY REKRNRBHWE » 255pp,
TOFf = BF (1987) BWE#HY » REI. 207pp.
RE I (1986) WIEETHIY  ARBEEZERT
HERLNEEHEE » 55pp.

BT > EEHL1989) FEEXEBRTHDIYE N
WG MY 68pp.

OB R (1987) i B OB B R Wﬁ%a%%iT@
KAEEEE » 100pp.

A ATEE  EORSE S BHRB(1980) HEHNEETE
VB RR AL - 247pp. |

BREZ %) (1981) KEXH » A ABEALAT » p.62-73.
BEBFMER (1990) FHEREBETCHAEHW R
.197-210.

Ahr,W. M.(1974) Geological considerations for
artificial reef site location. In Proc. Int
.Conf. Arti. Reefs. Edited by L. Colunga and
R. Stone, 31-33.

—189—



23.

24.

25.

26.

PUEEHE (1988) HBEHZREALABIHAE AR -
P RMREHYAAA B E 125 - 121pp.
Randall, J.E.(1863) ‘An analysis of the fish
populations of artificial and natural reefs
in the virgin Island. Carib. Jour. Sci. 3:31-
47. ,

Turner, C. H.,E.E. Ebert and R.R. Giren. (1969

) Man-made reef ecology. Calif. Dep; Fish and

.Game, Fish. Bull» 146:1-221.

APBEBE (1989) w@EBHREAT KRB ZIARBIR
FRAKRBYRFTAETIFE L35 . 117pp.

—190—



BR 2. TEHELHEBAFELEET 0 1990.04.30

—101—

~



BAH 3. fi%%iﬁ&iam‘i%i&i%wwo.oszs

BB 4. BERBEAEEMEREN ©1990.04.30

ér ﬁ (Triphyllozoon hirsutum)

1.5
2. § %ﬁ (Bydroides norvegicus)

—192—



.m)")l 5. gé&ﬁ%}af{?\é@i?fizﬁ@‘(Paraprist’ipoma trilineatum)g °
1990.06.26

B R s. a"i,@%’éﬁﬁlﬁgﬁgéﬁﬁ%%%(Lutjanus mouostigma) ©
1990.06.26

—193—



BR 7. BLAEEE PTG (Lutianus vitta) ©1990.06.26

3\}3' 8. gﬁéﬁﬁg_ﬁﬁiéﬁiwﬁ,@(Parapristipoma trllineatum)g °

1980.06.26

—194—



>

WA s, MEALAKEKFE (selariodes leptolepio) RK ©

1990.06.26

B Rio. #ﬁ%%mé@ﬁﬁlﬁﬁi(Parupeneus chrysopleuron) ©

1990.04.30

—195—






