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This study was investigated seasonal variation and species composition of fish species at artificial reefs
(octangle three-stage compartment type and dice type)and natural rock in the Shinyang-Ri coastal waters off
Jeju Island with visual census method in January 2009, April 2009, July 2009, September 2009, December
2009, March 2010, June 2010, and September 2010. A total of 44 fish species was occurred, and the
dominant fish species were Apogon semilineatus, Chromis notata, Trachurus japonicus, Sebastes thompsoni
and Apogon doederleini. The number of individuals of fishes was higher at April 2009 and March 2010,
however, lower at June 2010 and September 2010. The number of fish speices was higher at artificial reefs
than those of at natural rock. Apogon semilineatus was dominant at octangle three-stage compartment type
and the dice type artificial reefs, whereas Chromis notata was for natural rock. These results indicated that
artificial reefs were good habitats for a variety of fish species in the Shinyang-Ri coastal waters off Jeju
Island.
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Fig. 1. Location of survey area in the coastal waters off
Jeju Island, Korea.
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Fig. 2. Diagram of Octangle three-stage compartment (e, f in Fig. 3), and Dice type artificial reef (c, d in Fig. 3).

Fig. 3. The scenes of underwater photographing and the status of the artificial reefs in the study area (a, b: Natural rock;
¢, d: Dice type artificial reef; e, f: Octangle three-stage compartment type artificial reef).
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Fig. 4. Temporal variations of water temperature and
salinity in the study area.
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Fig. 5. Temporal variations of pH and DO in the study
area.
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Table 1. Temporal variations of fish frequency were at each station in the study area
(++++: Uper 1,000; +++: 100-1000 ; ++: 10-100 ; + : below 10 individuals)

Octangle three-stage compartment type

Dice type Natural rock
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Choerodon azurio
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Chromis notata
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Epinephelus akaara o
Epinephelus septemfasciatus
Girella punctata

Goniistius quadricornis
Goniistius zonatus
Halichoeres poecilopterus
Hexagrammos agrammus
Istigobius hoshinonis
Labracoglossa argentiventris
Microcanthus strigatus
Monocentris japonica
Oplegnathus fasciatus
Oplegnathus punctatus
Ostracion immaculatus
Paralicthys olivaceus
Parapristipoma trilineatum
Prionurus scalprum
Pseudoblennius cottoides
Pseudolabrus eoethinu
Pseudolabrus sieboldi *
Pterocaesio trilineata
Pterois lunulata
Rhyncopelates oxyrhynchus
Sagamia geneionema
Sebastes longispinis
Sebastes schlegeli

Sebastes thompsoni
Sebastiscus marmoratus
Seriola dumerili
Stephanolepis cirrhifer
Takifugu niphobles
Thamnaconus modestus
Trachurus japonicus i
Tridentiger trigonocephalus

Trimma grammistes

Zeus faber +

++

++

++

T

b sH e bt

++

—+

+

++

+

HoOo4

++

+

T

=+ T T
e e e oo+
+
+ o+ + +
+ + T

HOOH O H M M R+

++

++ +oo4 -+

Number of species 25 7

0 14 15 7 8 & 4 5 11 14 11 4 8 7

sieboldi), A+ (Parapristipoma trilineatum), “1

31 H == (Chaetodontoplus septentrionalis)<

o2 sk

71 @] SR (Rhyncopelates oxyrhynchus), 3
| & 2 (Sebastes schlegeli), ¥l ol = (Girella

punctata), 295 (Choerodon azurio), %:4j 0]
(Sebastiscus marmoratus), 53 ©| (Epinephelus
septemfasciatus), V| SS5 (Istigobius hoshinonis),
ot Y5 (Trimma grammistes), A FA8] &

(Chromis fumea), 7} A& (Diodon holocanthus), g

-122 -



A% A19Fe] AGk AIgolx FHB o)A HASHE ol Fo] T2 L ALAE

X (Paralichthys olivaceus), £ (Takifugu
niphobles), ‘&3 % (Thamnaconus modestus), 2 1L
7| (Zeus faber), o}&-57}2 (Goniistius zonatus),
o Y% 71 2] (Goniistius quadricornis), 7155
FAgEH

(Pseudolabrus eoethinu), B} S22 (Sagamia

(Ostracion  immaculatus),
geneionema), & (Canthigaster rivulata), =} 1|
(Hexagrammos agrammus), A1} g©] (Monocentris
Jjaponica), 73S = (Oplegnathus punctatus), 5%
(Prionurus scalprum), 320y (Labracoglossa
argentiventris), < (Microcanthus strigatus), 7} A|
W% (Pseudoblennius cottoides), N =7t =%
(Pterocaesio trilineata), 4|3 % (Pterois
lunulata), 8 11 2)E-2} (Sebastes longispinis), A=
o] (Seriola dumerili), += Y5 (Tridentiger

trigonocephalus)<= 2. 2 233} T}

EEERTIN
ZAPIZ Bk BT Yol 2ol M F
29%9] ol 77t 2. 7 SHT B

= (A. semilineatus), &+ (O. fasciatus), 18] 1L &
= 7] (P. sieboldi)+= 63] & 3}o] 7 9] ZAA|
Zlutth 2@kl on, I 3o A (S
cirrhifer)7} 53] &35} t} (Table 1). YHo] %o
A= F 309 o 77t Edstelt) o] & AHelE
(C. notata)&- " ¥l Z@st o, Qlgolx ol
A RelE Aol A MASHAT 1o B
2l 7] (P. sieboldi)7} 83, &5 (O. fasciatus)©] 73],
18]3l Z=3}E (A semilineatus)©] 6350 2
rERsioh g A AR A= & 2350 29
a9 o™, A-2] & (C. notata)> Wi ¥l &35}t
1t o2 HA| (S cirrhifer) W s 7] (P
sieboldi)7} 73], &2 &2 7| (H. poecilopterus), =
= 3}= (4. semilineatus), 131 &= (C.
septentrionalis)©] Zy7Z} 53| % =& 35} th.
RAAZ|E U

=
7 AR ZET oo 2AKE BAY

Ae Amnw, BAYGA Yoz Ak
12010 9ol 714

et 2=, o] Al7Toll= -
=

T HAl Faste A o' e (Fig. 6). ©]
71ol= AE (C. rivulata), == (C. septen-
trionalis), B7}5 ol (M. japonica), 3z ] (L.
argentiventris), 55 (0. immaculatus) 52| 4~
T olFol sttt ghE A AR =3
gk o] 7 9] T AUuk o] 28} H| 23k

[e]
EAZE A2 20099 1Eol= 2dE7t4F

Z715te] 2009 9Yo| = 14F 07 Z7151g 0
nl, o F ThA] AT of A7 ol 44t of

Z 59l W H A (T. modestus), 2 (T. niphobles),

of
il

Zof| A= 20099 94 2 2010 3L of] A e
wor, 4% FX3E (4. semilineatus) ]
Al 71AsF Ach(Fig. 6). UM oz A=

Z 35 (4. semilineatus)©] o] &3 sIAH
2010 6€ ol 7H w@akem, 2009 of 1o 7}
B ot $HFUE ZEBHE (A semilin-
eatus)2 20093 12 2 2010 6o, 2} >-H=
o)A A&l & (C. notata)2 20093 4 L 2010
| 3] @ol] &5t g A ko] A
=20094 12¢, 2010 64, 1232 2009 4¥
o] 2o g EA Yeben, 20099 190l 743
w7 vebte. Beabel Wk SRSl A
25 (C. notata)®] =3 =F HAsto] upeha] ¥H53S
ol flen], 20099 1299 2 EAFS
W2 (P. trilineatum), A+2]= (C. notata), “12]
3 2535 (4. semilineatus)©] o] £33 A

Theb 3 webEc

¢

-123 -



CR L

16
% 12
&
s 3
2
E 4
Z

0
@ 4,000
E| E Octangle three-stage compartment type
S 3,000 O Dice type
._.E M Natural rock
£ 2,000
s
g 1,000
E
= 0
~ 25
£ 20
5
o 1.5
g
z |
5 05
2
A 0
Jan. Apr. Jul. Sep. Dec. Mar. Jun. Sep.
2009 2010

Sampling periods (2009-2010)

Fig. 6. Temporal variations in number of fish species,
number of individuals and diversity index (H') at each
station in the study area.

I-E
g

B FopdEA o] MES AWR, B2
P%é@%ﬂéﬂﬁ%awflwﬁ%,%%
ZoA=023-1.86 Y, 1811 AFA

= 0.11-145 ¥ & YeFY A} (Fig 6).
A7 E 2= DZHAM A A g o] 2o A 2009 1
9,49, 790] QAHOR B S22 ey
Qon, dutolz 9 2 Aol A = 20094 4
29 1290] A e

o

N

54wwwﬂaﬁqﬂmgﬁ@w%%m%
o2 AN e FEE X 4F Fote]
g S A ) 2565t 4 4
%A ek (Fig. 7).

IF 1 2AA 7] ek A4 2d el 1Fe
2, 2 35(4. semilineatus), X2 E (C. notata),
FAA (S. cirrhifer) W B 7] (P. sieboldi) 5-°]
£33t o] FEL HE A o] Tty WA XA
Aol A -3t

F 2 35 13 v 2 A3 5ot

F2 oY 15 2R &% (0. fasciatus), =

ol
oX
o
E
&
o

Similarity
0 0.5 1

Apogon
Chromis notata

|

Stephanolepis cirrhifer

Pseudolabrus sieboldi

Group

Oplegnathus fasciatus

Sebastes thompsoni

Halichoeres poecilopterus

Il

Chaetodontoplus septentrionalis Group 2

Takifugu niphobles

Apogon doedereini
Diodon holocanthus

Epinephelus septemfasciatu Group 3
Paralichthys olivaceus

Parapristipoma trilineatum

b

Sebastiscus marmoratus

Sebastes schlegeli Group 4

Goniistius zonatus

Microcanthus strigatus

|

Istigobius hoshinonis

Group 5

Fig. 7. Dendrogram illustrating the species associations of
fishes in the study area.
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