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On the Fish Gathering Effect of the Artificial Reefs
ascertained by the Diving Observation—I.

At the Off Sea of the Katsuren Peninsula in
Okinawa Prefecture

Nobio Hico*

Abstract

The outline of the observation carried out the three sorts of materials, by diving
about the artificial reefs for fishes made of concrete block, sunken boat and drum, laid
out at the sea bottom in the neighborhood of the Katsuren Peninsula in Okinawa Prefec-
ture, is as follows.

1) As the natural reefs are low, the concrete block reefs, which are general piled,
are set low and flatly crowded here. And as the result of the repeated observations the
effective area of the reefs are calculated to be 193.2~272.9 m?,

2) It was ascertained that the wider is the effective area the better is the fish school
gathering-effect, while the quantity of the attached marine life, such as sea-weeds, aystor,
urchn e, t.c., is not necessarily in tune with the gathering effeet.

3) The fish-school-gathering-effect in drum reef is superior to that in concrete reef.
In case of the sunken boat reef, the number of the gathered fish is artiticial larger than
in case of the other reefs, but the size of the fish is small,
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Fig. 1. Showing the condition location of Fig. 2. The outline of the position of the

the Kin Bay and the Nakagusuku artificial, laying reefs at the sea

Bay. bottom in the neightborhood of the

Katsuren Peninsula.
Table 1. Showing the state of the artificial reefs laying at the sea
bottom and the date of the diving observatiou to that reefs.
Position Depth(Year of Material Number

Reef St. N E Date of Observation
11y (—r—7y (m) |Setting of reef of reef e
1-1 26-14-50 127-56-05 12 1964 | Concrete block 200 14 Apr. 1974 15: 00
1-2 26-15-07 127-56-10 10 1964 | Drum 67 14 7 103 30
2 26-16-57 127-55-30 8 1966 | Concrete block 76 allz) - 7210200
4 26-23-09 127-58-33 9 1966 | Concrete block 74 6 May ~» 10: 00
5 26-22-38 127-59-00 8 1964 | Sunken boat i By i 43550
6 26-20-56 127-56-18 7 1967 | Concrete block 54 T 7 122530
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Fig. 3. Showing the condition and the scale of the reefs.



St. 2 N © St.4 N St.6 N
f ‘F 08 T
o,
° s . ?
iﬂo" % o
g o: o o =
a3
R > £8P
# % ;
o
28 F w,éﬁi b - y
ogn B rec % o0
© g
o "g,na O ]
U%‘é oo
< o o o Dtg
L oo °
%}‘un op o g'ﬂ
S & o B gﬂg ©
% oSS e 2
a o &
0 10m 0 10m 0 10m
scale scale scale

Fig. 4. Setting configuration of the concrete block reefs (St. 2,4,6).

Plate 1 The state of a piling of the Plate 2 Arrangement of the concrete
concrete block reef (St. 1-2). block reef (St. 4).

Plate 3-1 Showing the Oyster and the Plate 3-2 Showing the Coral attached
Comatulid attached the surface the concrete block reef (St. 2).
of the concrete block reef
(St. 6).
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L, WIAAEVWC LIS LB DOTHA Y. St 2 [EERT 13478 30 cm FEREIEE L CEEA LT
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DN BB HEERRD LR, »F T St 2 79%21)%&, St. 12 2 ien -t (Plate
3). Zofhy 3 > #¥H Comatulid H{F#E L Ckbh, Ft-# v #+¥ Dladema setosum (LESKE) 73
I D S RO FIc% < BigEL T\ o (Plate 4). Table 2 (ZfafEc & Licy > 28 e
AF ORI E [ ERNERLICEDTH 5.

]
a4
Plate 4 The School of the Diadema Plate 5 The concrete block reef and a
setosum in the concrete block Epinephelinae sp. in the concrete
reef (St. 4). block reef (St. 4).

D IEERYUL St. 12 1Cv~ b <A Sphyraena japonica (CUVIER et VALENCIENNES)
DOURL H OFF (fEaE 200 FBLLE) A5, St. 41/ T 2 Carangidae sp. OEFEDME 2 ~ 3 m Jia i
kL, WIFR @ o h LIEHITHEIL T 202D, it%ﬁm&kv% KIUD -~ 5 4,
BT AT, AERCEEEL, 7o St 4 O X5 ICHENICBATV 35E b b - 1o (Plate
5). /R IR {, AR A F A Chromis notatus (‘TEMMINCK e/ SCHLEGEL), & 5 7 5 5 7
7 4 Chaetodon collare (BLocw), ~4% %7 4 4 Heniochus acuminatus (LINNE), 7 745738
Hhife.

Table 2. Showing the species of the attached marin life to the artificial reefs

|

Coral Oyster

Specise }tlk?eegarriiuorft Specise 1‘ tllzggarre:ogr{xt
Acropara sp. 1 (Max)|| Lopha cristagalli (LINNE) 1
Millepera lenera 2 . Saxosirea echinata
Favia sp. 3 (Quoy et AIMARU) 2
Poriles sp. 4 Pleria penguin (RODING) 3
Millepora sp. 5
Pachyseris rugosa 6 |
Fungia taria (LAMARCK) 7 ‘
Stylophora pistilata (ESPER) 8
Goniopra planulata (EHRENBERG) 9 (Min)i

@2 FZLEaHE
CoffEY Fig. 3 RT X S ICARBORES, A 12m b, St. 1-2 O 7 oy 7 ko
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Plate 7-1 An air photograph of the Plate 7-2 An air photograph of the
concrete block reef (St, 4) sunken boat reef (St. 5)

plane view

Plate 8 A school of fish on the sunken
boat reef (St. 5).

side view
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Table 3-1.

Results of the diving observation on the artificial reefs

Item

Reef st.

Shape of
laying

Length of
reef
(Max, m)

Height of
reef
(Max. m)

Depth of
burry in
ground

Effective
area of reef

(m?)

Effective
capacity of
reef

(Max. m) (m?)

1-1
1-2

(o2& B G}

Pentagon
Mass

L (inverse)

S

U

20
37
36
52
17

70

0.87 0
2.4
2.4 0.35
2.0 0.20
2.5 0
2.0 0.15

238.7
193.2
272.9
119.0
166. 4

446.5
386.5
545.8
416.5
332.9

Table 3-2.

Continued (@©: above 500 of number

O: 200~500 of number

Item

Degree of the amount
of the marine Life

Reef St.

Coral I Oystor ‘ Urchin

degree
of fish

Gathering

Species of fish

1-1

(Min)

1
(Min) | (Max)

©Sphyraena japonica (CUVIER et VALENCIENNES),
©Caesio chrysozonns (C. et V.), QPrionurus mi-
crolepidotus (LACEPEDE), Upeneus villatus (Fors-
KAL), Zanclus cornutus (LINNE), Chromis isharai
(SCHMIDT)

©Sphyraena japonica (C. et V.), Abudefduf vaigie-
nsis (Quoy et GAIMARD), Platax pinnatus (LINNE),
Heniochus acuminatus (LINNE), Eleotriodes longip-
innis (LAY et BENNET), Epinephelinae sp.

1
(Max) | (Max)

(Max)

OChromis isharai (ScCHMIDT), Heniochus acumin-
atus (LINNE), Tetyadrachmun trimaculatum (Ru6-
PPELL), Plectorhynchus pictus (THUMBERG), Pter-
ois radiata (C. et V.), Inimicus japonicus (C. et V.)

©Carangidae sp., OChromis notatus (TEMMINCK
et SCHLEGEL), Chaetodon collare (BLoch), Girella
mezina (JORDAN et STARKS), Amphiprion bicinctus
(RupPPELL), Apogonichthys carinatusd (C. et V.),
Prionurus microlepidotus (LACEPEDE), Heniochus
acuminatus (LINNE), Pterois radiata (C. et V.)
Aeoliscus strigatus (GUNTHER), Epinephelinae sp.

6
(Min)

©Chaetodon collare (BLocH), ©Tetyadrachmun
trimaculatum (RoppeELL), OCentropyge tibieen (C.
et V.), C. heraldi (Woops et ScCHULTz), Acanth-
nrus sp., Apogonichthys carinatusd (C. et V.),
Chilomycterus affinis (GUNTHER), Heniochus ac-
uminatus (LINNE), Eleotriodes longipinnis (LAY et
BENNET), Inimicus japonicus (C. et V.), Epinephe-
linae sp.

(Min)

Heniochus acuminatus (LINNE), Acanthnrus sp.,
Chilomycterus affinis (GUNTHER), Eleotriodes long-
ipinnis (LAY et BENNET), [Inimicus japonicus (C.
et V.)
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