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On the Fish Gathering Effect of the Artificial Reefs
ascertained by the Diving Observation-III

At the Off Sea of Taniyama, Kagoshima City

Nobio Hico*, Hiroshi HasHr*?, Shizuo TABATA*
and Toyomi KAMIMIZUTARU*

Abstract

Diving observations were carried out twice in March and in May, 1979, concerning
the following artificial reefs which had been set in the sea front off Taniyama
beach in Kagoshima City: concrete blocks, dilapidated bus; sunken boat, earthen
pipes; withered trees.

The results obtained are as in the following:

1) The artificial reef which was ascertained to be most effective for gathering
fishes was the reef consisting of a sort of combination of the concrete blocks and
the dilapidated bus, and during the period from March to June Chrysophrys major and
Therapon oxyrhynchus were observed to have been gathered much.

2) In case of the dilapidated bus, due to the erosive decay of the iron board,
most of the ceiling was made to be lost away; however, this turned the bus into a
sort of box typed artificial reef, which was in possession of somewhat enhanced
fishing gathering effect.

3) Such small sized fish as Apogon emilineatus was apt to be allured to the wither-
ed tree reefs.

Accordingly, it was assumed that the realization of a combination of these wither-
ed tree reefs with other artificial reefs which were alluring to the large-sized fishes
would give us a heightened effect in fish gathering.
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2. ANIREOHMELBRESE

BREHOEHOBRRME S 2 YERICR, FkoBOmathonsd I 8ERICA
TARAEXZREShTW3 (Fig. 1, Table 1).

AOshTORREEMI, a2vs ) -7 oy, B4z, +%, B BELK BEO
6BHTHS. ARERRBCZASOEMOHTTIY I Y-+ T oy /MBROEHOOIATVS
P, BROBEMICL2MAENIZLALTHS. itk BEo0 BB EEESIKKkLD
LD, BLCRZOFLICB/ASI TS, - TUBROARKID, BEICHE > TAR
ZHHSEZ1DDOHDTIRIEL, CLABRFRARZELEDTRATI DL > T 3.
BRELSTNERPFTO=L1, 414 FHRBZDFNTH 3.
BKERIWMSMAED3IA L5 A0 2EH, 3HEFOAE Kr-3, Kr-4, K-8 &AlE) It
BOTERBEL/. $3ACBAEEILO 8 ATHRESE, 7THTHE, HKEOREBRNET
ot (Fig. 2). 728 BKBEEROF VERPICIZIKPF L eREMRFREE (HER) 2H

Fig. 1 Showing the position of the artificial reefs off sea of the
Taniyama beach in Kagoshima city,

astL6

I o No.7

Fig. 2 Showing the researching points of the artificial reefs (o), bot-
tom materials (¢) and oceanographic observation (a),
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Table 1. Showing the state of artificial reefs off sea of Taniyama beach
in Kagoshima city.

Item . .
. . Size Setting depth
1
Q Materia Number Setting year (m) (m)

Bus 5 1969-1970 9.2%x2.45%x2.92

KT-1 | Trees — Annually 0.2¢ X 4~5 30

KT-2 | Concrete block — — — —
Concrete block 135 1978 1.5x1.5x1.5

KT-3%| Trees - Annually 0.2¢x4~5 41
Concrete block 90 1965 1.0x1.0x1.0

KT-4* | Bus 6 1969-1971 1.0x2.5%3.0 30
Trees — | Annually 0.2¢ x4~5
Concrete block 109 1562 1.0x1.0x1.0

KT-5 | Lava 368 1975 4.2 40
Trees — Annually 0.2¢ xX4~5
Earthen pipe 1330 1976 0.1¢%0.6

KT-6 | Trees — Annually 0.2¢ X 4~5 24

KT-7 | Trees — 1975 ] 0.26 X 4~5 20
Earthen pipe 893 1977 0.2¢x0.8

KT1-8% | Boat — 1979 12 (4ton) 28
Trees — Annually ‘ 0.2¢ Xx4~5

* Reef by the diving observation
1= (Plate IV-H).

3. RABOBERR

Kt-3 fa® (Fig. 4, Plate D

ARLFHEOEO» S BIGERIC NEYT 2 COAKIE, BEM2EFRBSh LBHFLL
HRavs)—r7 oy s BET, BLZIBBBEBRAShTWSE. 2v27)—FTry 70
M3 1.5m OEAERK Ei2135METH 3 (Fig. 3). REOKMBIR, HRICE,LLEHEDS
QEAEETBILET, HEFMICEL, TPEEREI~NORTHZ. BERXORSIIH 40m,
EROBSIIM 5m T3~4BBAEL> TS, RO IESD 5 BEHITHY TS R
BAShTEY, 7097 Lk T 2HEZEL T3 (Fig. 4, Plate I-F). 78570
HHIEAONT, TLEVISHEAERONTVS. T oy 7 CEEPHEARS SNITV,
AicRRESL A5, FEIBRROERYTELEDLOATVSY, TOESEF 0.5mm
PIFTH 2 (Plate I-G). #%i3 20cm BETH 32, ChREEKOT vy 7 0ERICK
250THA> (Plate I-H). ABEMEOHMITA SNz, AFEMI T ¥ K &EIC
MAELTOSZHM, Yubdy, YFEEESLBD (Table 2).
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Side View Plane View

KT-3  Reet (Concrete block)
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<30~ 201
l X,
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KT-4. Reef (Concrete block)
I
100 207 100 20
2
M 20 20
«—— 100 —— « 100 ——
Unit: cm

Fig. 3 The size of concrete block reef,

Side view

Plane view

—Z

40m—m o m—mm

Fig. 4 Schematic gathering condition around of KT-3 reef,
dot: Apogon semilineatus
small mesh: Trachurus japonicus
large mesh: Trees

a: Chrysophrys major

WHERIL, AV T VEAL, =TV, FHNFEA, =484, ATAFEFAEBZOELHD
ThHb. *V7 &4 BRAFEOLHEZRKL TOBEL, HiChEED A IBENE . B
DEHSFHAEL 2~4m TH 5. Oft, MEHBEICSEL Aohiz. FHNF LA BHRER
0em T, #¥7 &4 LBELTOS, BEEDRV. =7 YR34&E 10~15cm o ST,
il 5~6m OBICHHK L T3, &4 13EAEMN 40cm, THHEDO 7 o v 7 Wic 3EED -
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Table 2. The adhered living things and the gathering fishes on the each

artificial reef.

w The adhered living things The gathering fishes
Kind
The Balanomorpha Apogon semilineatus (TEMMINCK & SCHLEGEL)
species | Aglaophenia whiteleggei (BALE) Trachurus japonicus (TEMMINCK & SCHLEGEL)
OE,:_}? Gorgonacea Pseudanthias elongatus (FRANZ)
reef Chrysophrys major (TEMMINCK & SCHLEGEL)
The Aglaophenia whiteleggei (BALE) Apogon semilineatus (TEMMINCK & SCHLEGEL)
species | Gorgonacea Pseudanthias elongatus (FRANZ)
oﬁ,lfie Balanomorpha Amanses modestus (GUNTHER)
reef Panulirus japonicus (SIEBOLD)
A Qg——rJ—l\ (o) X‘ﬂ [ e W css— o1 s

COC IC JC I I I JC )
2.92m GEH[ ) )00

-] al iz - @ izt
9 ) D [ B 1€ omss [ m]]mJ
I/ ° ;': .
<—2.45m—> 9.20m >
Fig. 5 The size of bus, (KT-4 reef)
A, B, C, Thickness of iron plate,
A:0.8m/m
B: 1.2m/m
C: 1.6 m/m
(Table 2).

KT-4 a5t (Fig. 6, Plate I, )

Kr-3 REOBEEHEN 2.5km O/KE 36m ichiEd 3. BUAOFEcEBHa vy s ) —t+7
oy 90ME, %=0Ltic, B4, 464, KBOEHENR6HKEBRALLELVEODOLDOTSH
3. 7oy s 0Otk%: Fig. 3, ~20~FHk% Fig. 5 icRl. REEBRBEIRBELEICES,
¥ 50m, BREBOBEIRY Tm TH3. Fuy s BRIRKZSERES RSEZW 30mTHY,
20 iz 2 4 HBOFHICEIPNTNS. > THRBOHRBRIHFROIZAMBHEKES L
T3, 70y s REIOEREEIBNTC2EONIBMYILTELET S, WTFhdELORE
Thb. NROBMOREIEROBFOBAMNESELLL, 1/2~2/3 OEBEZHELT
3 (Plate T-A~C). ¥HBHicHid 2 $MOBMBREICES 0.2mm L3hTLEHY,
CORBEOEAIT, ~ADOHROESH 0.8mm THEDT, 0.8mm-+ (544 —464F) =
0.1lmm/4E L7253, L LAEE, B, ve—vy—FRIBEBULTOLL. K HEFOD
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Side view

Plane view

Fig. 6 Schematic gathering condition around of KT-4 reef,

dot: Apogon semilineatus
small mesh: Trachurus japonicus
large mesh: Trees

ABREAZ BB LERL TS, ~NYFu, BFEREECHIKICZOEIORTE-
T3 (Plate T-A~C). cofts, EHOBRBELELED, 24 ¥YOHKLELbDEDH 50,
CNRBEEROHRICLZDDTHAH. BRETHBRETHZ. BHE S RAMEERETS
B3R OMMNCHARZ N L THRAL T 28Rk TH 2 (Plate IV-E~G). ZBIROHEREYIZ
Kr-3 AL DENICEL, BENZOBBOBAEERICEZ . £DOEXZ 0.5~1mm T
Hb. HRIZT oy 7 TH 20cm, ~2TH 30cm TH 3 (Plate I-D, G). T4t v
oi¥, Y¥HE KT-3 REL VS BOLEY, INGICRESNARERELD, 7YY K%
DR EEYD IEH DIz (Table 2).

IFERRBEEOWEATIR/IEEADAET, BEAEXA VYT VYEATHE. O, 2T vE
A LBELTOVAEFHINFEAL, v2X5AFONHRE, NAOEWRICHEI A 2 EAEED
7= (Plate M-C). #*v7 v & 413, Kr-3 ARL0ZEELTHY, MiTKEEDS OEH
ZERL TS, RFICPREONZFLICE . COFRNNZAORNERES & 5 IKBEF 55
L, NZ2RPICEMT 2B L AP Y, BREIRESD L. HOoESE R ETH0.5m
ENZDEN. BB ANRBRICKROANE 772, gzl BER<FA4E43FOL1A
R TH B0, HEMN Im BELIEFICEL-2CEEH->T, TNODORMEEZED S
T EMHkIs - 72 (Table 2).

KT-8 @ (Fig. 7, Plate IV)

WA D AR O BB ICAIE L, 1%, MRS LOROMME D 5. TEAREIIEM
524F, £ 20cm, X 80cm O+ % 893K, LMAHEIMWMHM44FE2Z2H, EX 10m @ K
iz 1ELELLEDT, RRT AL CMAKOMREIZN 50m Ths. WRHEC OMATHE
D1EE, R2OEDICHEBLORETEMINT VS, THAKROEEBIIERN 40m oMk
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Earthen pipes

Sunken boat

Fig. 7

Schematic gathering condition arround of Kt-8 reel,

dot: Apoton semilineatus

small mesh: Trees

large mesh:

a

TN
1/4~1/3 BEHELTED,

thitc 4 ~5 BfEs. RHPICHEL TE 0,
BEAEDLDH TEERL T 5.

Earthen pipe

: Panulirus japonicus
bi:
c

Epinephelus chlorostigma
Amanses modestus, Chrysphrys major (young)

E R L5m HEL. EHEoLsiz
AEHE O IR IBIR O HER

MTEOLN TS, (FEEWZ 7 VY KE2DHEDIZICT 150,
EMEREZ2HPARBREL PBBL TORWYRIZICMEEZIZOETORETE > T

%, MBI OIIEN A SN B0,
BHEREL,

QA Fe i

A BRBD .

Table 3.
artificial reef.

CNREEROHERICEEHDTHA .
i i F 7 6l RES .

B LEEERR, TEAELICEL A v T va 4,
NBR%, MO 5 LERECEREZR T YTV EA,
A TEEBATE w41,
Mo fo. thipEETIE, MEicx v 7Ty 24 OFR, MEICA ez 22D
HOMBIICE A v T w24 DEREENE A,

EZDRET, A&

TEORICEKE 20cm © &yt F
INERBD=T Y, FE4, FIN
TERNCEDA e E2HHFLENLL @D NG
o E
THYRAES A, E3

FIFR, UTAXINF,

L L ZoRERADE I (Table 3).

The adhered living things and the gathering fishes on the each

~ Item

Kind

The adhered living things

The gathering fishes

‘ Balanomorpha

‘ Apogon semilineatus (TEMMINCK & SCHLEGEL)

Pannlirus japonicus (SIEBOLD) ‘ Oplegnathus fasciatus (TEMMINCK & SCHLEGEL)

The
species
on the

Kr-8

reef

Epinepheius chlorostigma (CuVIER & VALENCIENNES)
Trachurus japonicus (TEMMINCK & SCHLEGEL)
Evynnis japonica (TANAKA)

Epinephelus akaara (TEMMICK & SCHLHGEL)
Parapercis pulchella (TEMMIGK & SCHLEGEL)
Cynoglossus joyneri (GUNTHER)

Amanses modestus (GUNTHER)

Paralichthys olivaceus (TEMMICK & SCHLEGBL)
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4. EHBEOSFER (Table 4, Fig. 8)

HBMMS44E3H6, BAD2HAMIchIY, /2y N—YERBBICLIRBO RBETI
-7z, BERIL Fig. 2 K RTATRABEOEESAMNE6REL:. ChoDREALVEBLE
BEERAHOZER 2cmU) LERBH (L) &ico20T, =3 ) —Brrk3kkiks, v
vy PEICLXONEEZREL L. 2L CEABEchNEE Md), BEKEK S), EE (Sk),
RESEEREEELL.

MRELT, NEHOHBEYDO Md Z0TFhd 46 DTOETHD, BEULORESS
ZEELTVS. So KDNWTIHED0.9~2.4 L2BIthi- DR DFRBIFENL LS. —
BICEETOHBRYORKEIX Mdé sk z Md 2 oMk, Md 8 o RE#HEYO

Table 4. Results of the oceanographic observation.

Station Depth Gravel Sand Silt & Clay Md

No. (m) (% (%) %) (4) So Sk

1 33.0 0 61.75 38.24 3.33 1.77 0.19
2—U 41.0 0 57.82 42,18 3.55 1. 64 0.03
2—L ” 0 69. 03 30.97 3.21 1.77 0.23
3—U 43.0 1.74 56. 42 41,93 3.76 1.75 0.32
3—L ” 0 64. 80 35.20 3.38 1.87 0. 40
4—U 33.0 0.03 85. 60 14. 37 2.67 0.89 0.11
4 —L ” — — — — — —
5 41.0 16. 86 79. 16 3.97 1. 64 1.89 0.50
6 —U 41.0 0 73.78 26. 22 3.00 2.21 0.49
6 —L ” 2.36 74, 60 23.04 3.00 1.99 0.44
7—U 64.0 — —_ 0 — — —
7—L ” 0 60. 44 39. 56 3.54 2.40 0.51
8—U 35.0 0 77.36 22. 64 2. 68 1.35 0. 42
8 —L ” 0.37 86. 76 12. 87 2.39 0. 96 0. 45

U; Upper layer L; Lower layer

Clay

Siit

Fig. 8 Showing the distribution of sand, silt and clay off sea of Taniyama
beach in Kagoshima city,
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Table 5. Results of the oceanographic observation.

Depth Temperature Salinity Oxygen
(m) [§9) (%) (mi 1)
St. A Depth
0 15. 83 4.419 4.64
10 15. 60 34.476 5.35
20 15. 55 34.578 3.78
30 15. 60 34,564 4.77
40 15. 55 34.610 4.70
St. B Depth 27m
0 15.8 34.376 4.54
10 15. 59 34. 429 4.98
20 15. 42 34,573 4.38
25 15. 30 34. 434 5.17
St. C Depth 45m
0 15. 4 34.079 5.34
10 15. 50 34. 427 4.96
20 15. 34 34. 399 5.18
30 15. 30 34.385 4.90
40 15. 38 34. 456 5.17
St. D Depth 26 m
0 15.3 34. 426 5.25
10 15. 40 34. 413 5.33
20 15. 35 34.412 5. 28
25 15.31 34. 468 5.11
St. E Depth 24 m
0 15.2 34. 409 5.45
10 15. 41 34.435 5. 58
20 15. 30 34.444 5.22
St. F Depth 32m
0 15.2 34. 475 5.48
10 15. 45 34. 413 2.91
20 15.41 34. 423 3.62
30 15. 35 34. 442 5.20
St. G Depth 57m
0 15.3 34. 413 5.35
10 15.52 34. 502 5.21
20 15.45 34.518 4.57
30 15. 45 34.531 4.57
40 15. 45 34. 509 4.93
50 15. 50 34.548 4.88
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ETHBROBOSOHERT 2P EEbha. COBEETIE Md¢ iz Md 1.64~3.76 & 13
D, FFRBBMEALLED S0/ (Table 4). EENEMEREZDES IO YV NED X 4
BEEDTHSE. #72 No. 6 OflIESIcE N CUR silty-sand, L #5 sand &{#ins 55 5
EZhsontc (Fig. 8). zhREVERERTY LV NERORBSKBEDLSDRA, R
BKOMEFICL > TR D EHESN B,

5 RISBARER (Table 5)

A 5443 A 6 H, Fig. 2 CRTEBRACBNT, KB, K& 10, 20, 30, 40, 50m @
FEOKIE, £ BEBEREL. RAUEHECOVTRRICRTED TH 3. TBEKE
B 3AEMEEBONEMEOMEHEIT, KiE 15 31~15.38°C, #54) 34. 442~34. 468 %o,
25 5.11~5.20ml/l T 5.

6. & =

BIKBEET L > It BBEIC OV TRBOIEESRERBKL THZ L, ROBOIAREEL
T, avys)V—t7oy 22 E2e8 K4 AEEAHTECENERS. BEELEA
BB EALRA VYT VEATHED, < FABIOAIH4FORIBLELTROBENLAKETDH S
EWS. ZOHBHEIERBEZOBRBFERS I0FEL EThiibEne &L, NRDBKA, LD
LbZBL D EAFETECET, BENITS, FBENCLBRILEZEITHEZ LS
5. ZORIEHDOHEYY 1Ko TiE, BERIELIZBLTHEN K1-3 AETHA S
Nk, RieBERAREELL TR, SARICE > TREIBMILEREICH > T 3 B OBARR
WabFE EBMHEKE. 2 VTVLFAHOFEGELS FRELOAFEED TS &b
HROBVAREILIBAETH S S, BRERROEBUNEZEAEZESE >TW3 LicEgs EL
UM HBEE T, COXIUHEELS AR, LBN-HAREEHAGDEZCLIC
L0, TOMREZLHFE EHBHRKLS.

WICH B TARONIRELAKLEDOBRIIOVWTSINTASS. HECODAKERZBEAL
1AL TRASA TN 3.

ZOERBRERIZ, F&EA4, T, &4, 41 4+T, 2OXKBERABLABICKETSH
Z3LNODRABDOLHEELELEDBE LN, 24, 1 HFRADORABBREPOME T T T
i, EROBRMOLEEORKICERT S0, BMEPREOAENDKAFICXD, AERL
OEBRESBEOLNEZBENND S, HiFEFGESh TS Kr-4 AR, TOo#EEEE
REDICHRIBTREIC BN A BEREEAFEL TS, BELNARSHCELETHAS.

RO DRAERPSEREMIGEL, TARBEOEONAMNETSLb->T, BB
ROMERYIVHEE L E. BEOBRTR RAEEZELT ZoOHEEREZX 0.5~1.0
mm EEELLHSE. BOLZOHUBEERIBEREETOALAEOFTEREDZ NI 5 XICABT
55 BiczDBOB VDI, EEREELL O AL, BINEL MMODEOLE
AETHS. DT ERBBBEEOEIck-> TR, ARBEKOEEEAEL2EADEEICON
TERNTIMVEDH B EEZRRTEHDTH 5.
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7. E #

BREMALNMSESICRELTHEa v ) —bT vy s, HNX, BEH T8 BAKO
REHEEHMS44E3 A L5 AICBKBIBLIRER ROX>THREHE .

1) BLABOEENROBNI-ARIE, I3v7) -7 o0y 7 REENSZAEEHLAYE
EERDOBDT, =51, AHFORBAMNEETI LD TNSE. AERA YT vE4E
1z E2HEL K.

2) N2AFERIRERIOELZETZ L, HEPRUML TEBORBAEHELTS. L
LZzD7Y, HEOAKELYD, RBEOEEHRIIEMT .

3) KARBREICIIA VT YFASONBANES IEET 2AAN D S. - ThoRBEE M
SEBC LTk, KMADREEZTE, HENRED T EPHKREZLITH 3.

ARRIZALBEBRESOKBICLVER LSO T, HEAEICHED, BBIENIL
WHFEHAEAED ET 22 OHABKMICEL BB L EF 3. FABKAEDOXRITLE
HAEt BRORMIC MBh EMBhE B EREKERIC JUEMHR LIF 2 kETH
A.
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Plate I Kt-3 reef (concrete block)
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Plate II Kt-4 reef (bus)
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Plate III Kt-4 reef (bus)
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D
Plate IV A~G Krt-8 reef (earthen pipe)
E~G View of setting operation of bus reef (&K
H T. V., Camera stabilizing equipment, (iH:filiz()

)



