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On the Fish Gathering Effect of the Artificial Reefs
ascertained by the Diving Observations— IX

At the Sea-Fronts off the North of Kagoshima City

Nobio Hico*, Hiroshi Hasur**, Shizuo TABATA*,
Yusuke Nisuipa*, Heiji NAKANO¥,
Kenichiro Kucummr* and Kenji TAmMura*

Abstract

In March in 1981, diving observations were carried out on the eight Artificial reefs set at the
Northern sea-front off Kagoshima City; with the following results obtained.

(1) Both in the Concrete reef and in the Bus reef, it was noted that the longer is the lapse of
time since they were set in, the larger is the number of the gathering fishes.

Especially, in the case of the big sized fishes and in that of the crewfish, the gathering effect was
excellent.

(2) Inthe case of the Concrete reefs, the rates in which the reefs are made to be submerged in
to the sea bottom were ascertained to be 3.5~5.7 cm/year; which was noted to be } of the rates
observable in case of the reefs set in the off sea.

(3) In the case of the Buses reef, it was noted that its structure kept the original construction
even thirteen years after its setting in, the appearance of which seeming quite solid and firm.

The erosion rate of the iron plate was noted to be 0.06 mm/year.

(4) In the case of the lavas which are quite abundant in these districts, the specific gravities
were noted to be 2.2~2.7; their submerging ratcs in to the sea-bottom being 60~80 cm/year, and
their gathering effects were noted to be quite negligible; accordingly, it was assumed that the
lava was not proper as the material of the reef.
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2. REOBELBRAE

LRI ANS0 T O L MANDIRIET 2 4 DO EBOREIT H 7z 5 7 DY BRI T4
UbBREFTREWD, RUMSEBROBRELARKI, ZLOBEOALAR (U THIEEWE
3) BRBICEAINTIS (Tablel, Fig. 1). ChoDAMDHRBIREE A5 &, BBIEH
RBREEMELOIEAMEGELEBRAT, BARER22, EH9, MH5812 (MEEKR ),
RBER3 A A~1T4, KIE 24~46m TH 3 (Table 2). 2D S5 bAMOHEDOE E Ui
L, Tablel ORERBIC* NEMLI8AMT, ZORRII2 27V -+ T vy M
M (UTF7 ey 7l ET3) 3MAT, BAK2MAK, MM IEHTHE. ChoDfaED
BHEPORBERDHE NS DEDITEE, 70y 7HHETHS Ki-14 AEDI64E, K,-2 £
MEDISE, ~2AMTH 3 K-17TRBEDI4ENDH .

BEOFHERBKICEK - TAEORE, ik, HEEY, AHOWEEREL, FERAES
(MFrfm g, JRC 8 NJA-171Z B R CBERR AR + 4 ¥+ —, NEC 8¢, NE-70B ®)) iz X b fafe
OMER P FEBRE R FHX. ChoDOREIHEMS64E3 A5 HELD 9 BITh I TEIE
L7z, %3 A5 BIEFDOKIEIZ, £ 14.5°C, KIE 46 m J§ 14.90°C TH - 7=.

Table 1. The state of artificial reefs at the coast of Kagoshima City.

Reef No. Type of reef and size Amount Setting date Depth (m)
Kp-1* Bus 8 1980, 18th Dec. 45
(10.3%x2.5%x2.9 m)
” Car 20 1979, 14th Dec. 45
(4.2% 1.5 1.4 m)
K, 2% Concrete block 194 1966, 5th Dec. 36
(standard type 1 m®)
K,-3 Bus 2 1972, 6th Nov. 40
” Volcanic rock 195 1980, 5th Dec. 40
(dia. 1~1.2 m)
K4 Bus 3 1968, 26th Mar. 45
(9.2x2.45x2.92 m)
K,-5% Concrete block 129 1979, 14th Mar. 46
(standard type 1.5 m?)
” Volcanic rock 445 1978, 30th May 46
(dia. 1.2 m)
K,-6 Concrete block 87 1965, 6th Dec. 40
(standard type 1 m?)
K,-7 Ship 1973, 19th Feb. 42
K,-8 Ship 1 1972, 15th Nov. 42
(39 tons)
K,-9 Volcanic rock 135 1975, 15th Mar. 36
(dia. 1.2 m)
K,-10 Ship 1 1973, 19th Feb. 38
(50 tons)
K,-11 3 1974, 29th Jan. 34

Bus
(9.2 2.45%2.92 m)
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Table 1. Continued.

Reef No. Type of reef and size Amount Setting date Depth (m)
K -12* Concrete block 64 1976, 12th Jan. 37
(standard type 0.8 X 0.7x 0.7 m)
K,-13* Concrete block 134 1976, 12th Jan. 37
(stone 0.8 x 0.7 x 0.7 m)
K,-14%* Concrete block 170 1963, 15th Feb. 24
(Standard type 1 m?)
K,-15 Concrete block 3085 1964, 31st May 38
(stone 0.3 0.5%0.7 m)
K,-16 Pine tree 100 1977, 3rd Dec. 28
(dia. 15 cm X 5 m)
K,-17* Bus 5 1967, 16th Nov. 28
(7.50 % 2.40 x 2.40 m)
K,-18%* Pine tree 200 1978, 11th Nowv. 32
(dia. 15 cm X 5 cm)
” Car 20 1978, 15th Mar. ”
” Volcanic rock 195 1980, 5th Dec. ”
(dia. 1~1.2 m)
K,-19 ) Bus 5 1972, 1st Jul. 27
(7.50 % 2.40 x 2.40 m)
K,—-20 Pine tree 100 1977, 13th Dec. 30
(dia. 15 cm X 5 m)
” Car 20 1980, 15th Mar. ”
” Volcanic rock 195 1980, 5th Dec. ”
(dia. 1~1.2 m)
K,-21 Pine tree 200 1980, 11th Nov. —

(dia. 15 cmXx 5 m)

K,-22 893 1977, 22nd Jul. 32

Pipe
(dia. 20 cm x 80 cm)

* The reef observed by diving and the Echo Sounder.

Minam harbor

Sin River

Kamoike harbor

Hakamagoshi
Sakurajima
Fig. 1. An outline position of reefs.

@ : Observed by scuba diving. ©: Detected by the bottom sonar.
-@-: Observed by scuba diving and the bottom sonar.
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Table 2. Reefs setting condition.

Type of reef -
— Amount Setting year Depth of water
// Size
Concreteablock 451 1962, 1966 24, 40
I m
Concrete block 129 1979 46
1.5m?
Bus 26 1966, 1970 27, 45

10.3%2.5%2.9m
9.2%2.45%2.92 m

7.5%x24%x24m
Car 60 1979, 1980 30, 45
Volcanic rock 1165 1972, 1980 30, 46
dia. I~12m
Ship 3 1972, 1973 38, 42
39, 50 tons
Dust box 3085 1963 38

(concrete block 0.3 x 0.5x 0.7 m)

Pipe 893 1977 32
dia. 20 cm x 80 cm

Pine tree 600 1977, 1978 30, 32
dia. 15cm x5 m

3. RBOBREER

K,-1 fae (Fig.2, Plate I)

TEAMEE R 200 m, /KR 28~45m OMRHORPHEICEBEINL TS AT, B
FIS44E1I2 IR A, BHIE8 A, RERERT 1I0m »5 17m OMBEEBWTH—HRICHEI
D, 1EHHEE, 1A8ERORBENL TS, BABRKIIALLEBALTHEWD
B, BRORVFEIBARLIIEAELEESK . BERO FHAKBERROMENEHS5. AR
Be{BEEIhEh T,

K.-2 fafe (Fig. 3, Fig. 4, Table 3, Plate I)

B ER2AREAI NI Im A7 0 o 7 AHET, EHIZ194E, FEOEEIIBEFEHE,
KE36m THD. HBEEEICEL, BFRABEBIZBAILL >TNS. FEEYIRA
ERBBIAE L TN HEETHE. ABMO 7Yy RMBRELEL, relky I vy, v 1t
+AMNBONGE. YFHIBEIN G-, AROXHEICIBRRODENESHBELT
Wio, %13 20~80cm TH A Y, AMOEDIZEIN Im OKREBHRBLASH, Al
SRBEELIEINBWRENL TS, HEAREESHEL, RBATRE, 2avavyg,
AVEAL, =84, Ky eE g, FRHATRAYF, v=Y 5, MNIARZR VTV
1&EBLBohl, 1z edB. ERABBOLEMBHRIE, 1+, vV i FR2EH
HOEE, 41 & A N2EBARAOTE, < £ 1370y 7ORTHBTHS. 27V
A RBEScm BEOSDT/MNEERE LTS,
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Fig. 2. Schematic setting condition of K -1 reef.
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Fig. 3. Schematic setting condition of K,-2 Fig. 4. Schematic gathering condition of fishes
reef. around K,-2 reef.
O: Concrete block. H: Chrysophrys major. n: Panulius japonicus.

$&: Apogon semilineatus.  [1: Concrete block.
& . Stephanolepis cirrhifer. & Plectorhynchus
cintus. Hb: Oplegnathus fasciatus. [ H
Parapristipoma trilineatum.

K.-5 fa#t (Fig.5, Fig. 6, Table 3, Plate II)

T DAERE 544 3 BHRAD 15m 7 v v 7 1298 S BFIS34E 5 B A DK E445M &
DIE-TWAE., [EQHEERKFETKER 465m TH5. EFRY, BEEICIIRRR
OYWEMBITLHEBLTNS, AEOEEIIR 12m R 20m OMBEEBW-3HED 7 a v
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Table 3. The gathering fishes on the each artificial reef at the off shore of Kagoshima City.

Reef The gathering species Fork length (cm) No. of fishes
K,-1 —
Apogon semilineatus 5 small school
Navodon modestus 20 small school
Parapristipoma trilineatum 25~30 50
K,-2 Plectorhynchus cinctus 50~60 3
Oplegnathus fasciatus 30 15
Pargus major 40 2
Epinephelus chlorostigma 45 2
Panulirus japonicus 35
Trachurus japonicus 20~25 large school
Apogon semilineatus 7~8 small school
K,-5 Navodon modestus 20 small school
Plectorhynchus cinctus 40~50 3
Oplegnathus fasciatus 40~50 1
Choerodon azurio 50 1
Trachurus japonicus 20~25 large school
Apogon semilineatus 7~8 small school
Navodon modestus 20 small school
K,-14 Plectorhychus cinctus 60~70 small school
Mpylio macrocephalus 30 10
Oplegnathus fasciatus 30 2
Panulirus japonicus — 5
K,-17 Trachurus japonicus 20~25 large school
Apogon semilineatus 7~8 large school
Navodon modestus 20 small school
Parapristipoma trilineatum 30~35 50
K,-18 Plectorhychus cinctus 40~50 10
Pseudupeneus chrysopleuron 5
Microcanthus strigatus 5
Oplegnathus fasciatus 20 1
Epinephelus chlorostigma 50 1

IBIADPNTNS. EHO7 v v 7 HII40~50ERE, 2~3BHATH 5. BERZDOK
HAWEHICER LTINS, Z0MEB7T ey 7 BORTIEL BELTWS. ko7
vy 7BHTIEIARK, W3 P rORMBEETS. ABEEHRI T e v 2 IWNEO 7 Dy R
FAicHONBBE. BRR7 ey 7 TREFLEAEHORTVD, BERIFLALERLE
bOMBL, TOEBOFEIZRLTVS, WHEAORBRAE, BRELOBET, £0%
EOBNERIIIBREASDOT 0 o 7 BMFELNE TS, KBARIYav &4, 4 v54,
e /NHARTY, 9=V I7AE, AT VFANEDERSDTHS. ThoDHED Y
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PG T V27w v 7 BHOW TRHOM L, v~ 5 A "FRRE»SHE 1.5m 2D %R,

TV EA DHENP O LN 1mEDEMTH 5. ZTOMLMIT A EH 50ecm D 4 5
1 REZRDIBB AR ELETH - .

K,-14 A (Fig. 7, Fig. 8, Table 3, Plate III)
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Fig. 5. Schematic setting condition of K,—5

Fig. 6. Schematic gathering condition of fishes
reef.

around K,-5 reef.

1: Concrete block. (> Ship. (> Ship. [1: Concrete block.
&D : Volcanic rock. »

: Volcanic rock. f: Choerodon azurio.

: Trachurus japonicus.

1 Apogon semilineatus.
i 1 Stephanolepis cirrhifer.
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Fig. 7. Schematic setting condition of K —14 Fig. 8. Schematic gathering condition of fishes
reef.

around K,—14 reef.
[1: Concrete block.

M: Mpylio macrocephalus. n: Penulius japonicus.

o: Oplegnathus fasciatus. 33 : Apogon semilineatus.

: Concrete block. & . Trachurus japonicus.

Stephanolepis cirrhifer.  R:

: Plectorhyncus cintus.
: Parapristipona trilineatum.
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MODOEHITMEL TS, BEUMO—HRE» > TEWWEO BEOLTH Y, 134
MITHSI T oM bDTH S, MEEOFREIN TS MNEDMFEIZ T4, K 25 m, EH T
WHETWEBA SN B, T OMHEITESSHPEZE Lok il 0alET, TORBERIZI7E
IR S5, fafiE M R MAEAT B 4D 7T 0 v 7 HELEDIE S TE, KBS D 2 BYRY
BTHB. 3L REREPIEDRB LT OB IR, Plate-1II itA 5 X5,
BHEGEMDEIBHEMERZL TS, ¥F, 79K, v t¥h, vizy, 79V
REFRMTHA. HEET 20~60cm T, 7o v 7 FBICEIH 30em OPEIENA SN S . T
DB DIRIED 5 Z DI ZHER T 5 &, 60cm/17 4E=35cem/4E L1 5. WHAEMIIHRE -
BEEBEETHICARMNE . TV, vV INFE, 2T VEA, avavi 4, 4
P FFM BSOS RO E UTHEENFL, MAEOFRY BRAINWTHEEITHS. &
HENhZ3DWEA T, REOLDA7T vy 7 HITHEYOREHD Shi.

K.-17 e, K,-18 famt (Fig. 9, Fig. 10, Table 3, Plate II)

4 FEHOMMENR 1ZLEAE 1THTICETLEAINTNWE DT, TONEEHTWIFICH T
B &, WF4AED N 2 51, MEFISSAED MAK2004, HFIS54ED /N 205 & A 2119518 T &
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30m
/ ;
//70 m
Fig. 9. Schematic setting condition of K,—17 Fig. 10. Schematic gathering condition of fishes
and K,—18 reefs. around K,—17 and K,—18 reefs.

&: Volcanic rock. £: Pine tree. D: Epinephelus chlorostigma.  d: Seriola purpurascens.
[+ Bus: e: Plectoryncus cinctus. m: Microcanthus strigatus.
n: Panulius japonicus. o: Oplegnathus fasciatus.

p: Pseudupeneus chysopleuron. Xs: Apogon semilineatus.
@& Trachurus japonicus. 1 Stephanolepis cirrhifer.

&D: Volcanic rock. ¢: Pine tree. [T__]: Bus.
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5. fHEDME RKE 28~30m D W % Pp i fifE b0 T, EHEBWETHS. 4
MO@ETIE Fig. 9 WCRTMMEBEEHA Lz, #MENICZOREREEZIIWTE L,
FTARAHERDPRE Y IEBRICE SO > TRY, TOMEKMMEIEE 7~100m THS. A TIEIL
DRIETHHD T > Y Y BBEIN TS, 1IMERKB LTS DS, RIFMMC—HRflic
XBRMAONBEETIT, 24 Y X DOEEDORETHY, HEKIRZICRETHS. C
DNAZDYROIE DM MBS B &, JEENKIHEHT 0.8mm THADT, 0.8mm/
134E=0.06 mm/4E & 78 5. HIPR 34 30 cm. BEIZ N2 O ICERINT WS, 354
MIEFTAICY 3=y, v bYA, v I VERBELLY, —HICAHASNDE 7YY RIZRED
S -7z, MBEOEERER 2EDONZDEHE L TOBHINCEESEL. 7Y REKE
20~25cm TARBEEB L ANAD LT, COMDOTFTHICH Y7y HAREY =Y 5 NFREM
LA, RE#50em © 3 v s v X4 BEHE, NREBALL S ZOEAEMEK LT,
RBHHETONSNZRBIETINLLTOS D, KPS e 2D A/DTNS.
JEEERI N 2 ffEDPEJIT 25 m X 35 m DIiPHICHh I - THEIN TS, 2~3 m D ik
ZHoTHELTWAED, 1LATZD 2BRICHAEL S IEmBds. €D EE i 50~80 cm
TH5. HPEE 50~60cm. M H T Hh F44, vI T4, 4 vx 4 O/NUMEDHGE
WOIATHE IO, B LT K B0 IREICETLL TV A, i3 a3 Ae <A
WT L.

3. TERAEEBCLITHRER

Bt DM BR e (Fig. 11) itk s &, MO MADMHKHIE R, Kl MEEsrsh o
iR T H B I T H 5. P K2 Mk, Ka-14 i 2ot Ky-15 i ic 45T

. Ka-2 Reef

Ka-12 Reef:

(o g ;
Ks-13 Reef

418 Reef

Fig. 11.  Records of the Echo Sounder (JRC type) Fig. 12.  Records of the Bottom Sonar about
about the artificial reefs. the artificial reefs.



34 HEYL IR R R BE O ACEE 55 30 % (1981)

Fig. 13. Records of the Bottom Sonar about the artificial reefs.

HAONBRETHS. MO EIT K2 iR K5 it 3 A #TE5. i
AT K1 M B of K -18 fafilt Ofk iz b S o3 I AN TH 5.

R ayF -0t (Fig. 12~Fig. 13) (3 Fig. 1 IR 5K ER 7 ifenh @ 6 fafikic 2 Tl
B UM, ZOR, MHELOMIEL, WTHTIEH 2 BMPEN0 WML SN, i
Ko TREAPRARMDFLEEMREA Lc. FAMHEL DTV OHBESLS LTS M, Ki-12

S B O K18 IED & 5 ITR S 40 100m Y EIC RS 6D b5 5.
4. % 5
B 5 7 D R 4210 B S T U0 2 MU R BE AR T D Ml & BB ICRR RS < Lo
AR b, ATKEE O S E LI i o heko 3 mOMBECHEH Lz, 2h
RI04EL LR LTS 7 7y 7 k0 K2 fills, K14 i, ~20 K17 ik &k

S 2MEUPRB LTI WRAED K5, K-18 Mt T H 5. HBERKDHOITH L,
FAEEBEET, KA 2L MEIETED, YROT L3N0, FBEHK
DHNEHEDBEFEZNAE L TNA., BBINS OIS 1m M7 o v 7 MDD
W EHEIR T B & 35~57em/4 L1, F N A MHEO G D DM X 2 HfEE T B &
0.06 mm/4: &7 5. LI EDOFERMNS, BiFRICB T 57w v 7 OB DOE I T, BRI
M U7l 1/2BE LS, T A MO b FALLEY 1TkfT LIsn T &
R Ue. FRIC S 2B ZIS4ERB LCBAETHIF LA L FMER - TH Y, ZOMMEK
DLOFEL LTH B C xRN, Kifl, $5% b > Tk hic LR 2 fafiiTid, #
BeDHE H60~80 cm/4E L i, ULpbliED#HINE IR T ZEHFRLOMITKE LS
Bz dD2XITHS. WBKREOBLX DRI U 5 MOFEARIC DT HEERD IR
2.2~2. 7LV O fliEMI. ChREBEP2 7 ) - P XD REWVETHS. HETEENEED
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RBICERBIGENVETHEELTOS S, AEMRELTRLTLHBELNTRIRLOT, #
ROFNFHERBATRATEHEOLRBLETHS .

MRS T S DHKIC K BMKDHEREDHNC EPHMIEOENC LERFRE L
LTRABTUSRBIFTIEV, —RHHORBLULTEATHY, <44, A%+, 414,
4z CEOHFRBBHRINE L ATHS. SOBKBERLUIHER, SRS OABA
EBEBEIRTED, FERETOLBERLZEABF0. 4%, AEORBELEEMOER
KDOWTEICHREEZRALTO XN EEZXS.

6. = #

BAs64E3 A, BRETOMADOIEERICE T, 8EFO ALRELEBKBE LICER,

FTEOL S BMREHF .

1) av7y—tr7 vy 7 AERESZAIERD, REZOBRBEROH VWE, AHOIFHE
MEBBENLTEY, BltABALI 2B HEILTNS.

2 lmfAarysY— 7 ey 7 AEOEROEIL 356~57cm/ET, NEOREDZ
NITH~HWL/20H I TH 5.

3) NRAMIBIBERA UTHRBRIHNLTRETH S, SKROEOHE X 13FH 0.06
mm/E L5,

4) YHTAFLEVEERZLEN2.2~2.7THD, TAMETICEFAHEBEOHESI I
60~80cm/F L1553,

FAMREZERETOREICI VLML SO T, HAAEICHVBAH N Z VI IcTHK
ER, TREDRMSOBERESMICT LTHRERIHEELRTIRETHS.
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Plate I.

The artificial reefs at the off shore of Kagoshima City.
A~D: K,—1 reef. E~H: K, -2 reef.
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Plate II.

The

artificial reefs at the off shore of Kagoshima City.

A~D: K,-5 reef. E~H: K,-17, 18 reef.
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The artificial reefs at the off shore of Kagoshima City.

Plate III.

A—14 reef.

A~H: K



