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

At the Off Sea of Makurazaki City

Nobio Hico*, Hiroshi Hasur**, Ichiu TAkaHAMA***,
Shizuo TaBaTa*, Michio NacasumMa*, Suguru SAakono¥,
Toyomi Kammmizutaru* and Takahisa YAaMAsAKI*

Abstract

Concerning the concrete block reefs and the tire reefs set at the off sea of Makurazaki City,
diving observations were carried out; with the following results obtained.
(1) The formations of both of the reefs were asccrtained to be two hillock shaped, with the
similar side figures shown; as to the figures of the central parts it may be said that in case of the
concrete blocks it was of a saddle shape, and in case of the tire blocks, of a concaved dish shape.
(2) On and along the concaved parts of the both reefs, dense gatherings of the big shaped
migrating as well as stationary fishes were noted; especially, Trachrus japonicus, Parapristip
trilineatum, Apogon semilineatus and Plectorhynchus pictus were numerous.
(3) Almost all the fish schools allured towards the concrete blocks were bigsized ones; while
in case of the tire reefs, small sized immature fishes were numerous, the reason why the sizes
of the gathering fishes were full of variety was assumed to be due to the difference in the structur-
al features of the respective reefs; in other words, in the former cases the open spaces are big
enough to let the big sized fishes be through and in the latter cases those are too small to let
them be through, only letting the small ones be in.
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Fig. 1. Contour chart off sea of Makurazaki Fig. 2. Showing the position of the reefs off
City. sea of Makurazaki City.
—==—: The fishery rights of Makurazaki ®: Concrete block reef MW : Natural reef
City O: Tire reef A : Small artificial reef

Table 1. Setting progress of the artificial reefs off sea of Makurazaki City.

Year | 37 38 39 40 43 48 49 50 51 52 53
Standerd type 302 130 123 172 199 311 206 248 118* 137 —
Concrete block Large type | — — — — _ _ 745 742 — o .
Tiee | = = - —  —  100%*
* Sm-1 reef ** Sn-2 reef
3. B 8 & 2

3-1. Sy-1fam (Fig.3~5)
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Fig. 3. Schematic drowing of Sy—1 reef.
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Fig. 4. Schematic gathering condition arround of Sy—1 reef.

B: Apogon semilineatus il = Spratelloides japonicus @ : Trachurus japonicus
i Plectorhynchus pictus % Parapristipoma trilineatum A: Epinephelus sp.
 B: Chrysophrys major ~ g: Prionurus microlepidotus -~ o: Oplegnathus fasciatus
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Fig. 5. The gathering condition arround of Sy—1 reef.

# 1 Apogon semilineatus @ : Lutjanus russelli
B: Chrysophrys major G: Goniistius zonatus

o: Oplegnathus fasciatus q: Plectorhynchus cinctus

Fi: Parapristipoma trilineatum
R: Microcanthus strigatus

Table 2. The gathering fishes on the Sy—1 reef.

The gathering fishes

| Fork length (cm)

Apogon semilineatus (TEMMINCK & SCHLEGEL)
Callyodon ovifrons (TEMMINCK & SCHLEGEL)
Chrysophrys major (TEMMINCK & SCHLEGEL)
Epinephelus moara (TEMMINCK & SCHLEGEL)
Epinephelus septemfasciatus (THUNBERG)
Oplegnathus fasciatus (TEMMINCK ‘& SCHLEGEL)
Parapristipoma trilineatus (THUNBERG)
Plectorhynchus pictus (THUNBERG)

" Prionurus microlepidotus (LACEPEDE)
Spratelloides japonica (HouTTUYN)

Trachurus japonica (TEMMINCK & SCHLEGEL)

7~10
30~40
10

5~7
50~80
25~30
25
50
20~25 ..

5~7
10~15

FEALBHL
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Table 8. The gathering fishes on the Sy—1 reef.

The gathering fishes | Fork length (cm)
Parapristipoma trilineatum 20~25
Lutianus russlli 20~30
Plectorhynchus cinctus 30~40
Microcanthus strigatus 15
Oplegnathus fasciatus —
Calotomus japonicus 70
Goniistius zonalus 35
Lpinephelus moara 40~ 50

3-2. Sy—2 fam: (Fig. 6, Table 4, Plate I~E~H)
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Fig. 6. The gathering condition arround of Sy-2 reef.

/1 Apogon semilineatus 72+ Chrysophrys major & : Trachrus japonica
g Plectorhynchus pictus t1: Parapristipoma trilineatum N: Lethrinus sp.
g: Prionurus microlepidotus — o: Oplegnathus fasciatus
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Table 4. The gathering fishes on the Sy—2 reef.

The gathering fishes Fork length (cm)
Apogon semilineatus (TEMMINCK & SCHLEGEL) 7~10
Chrysophrys major (TEMMINCK & SCHLEGEL) : 7~10
Girella punctata (Gray) 20~25
Goniistius zonats (CUVIER & VALENCIENNES) 30~40
Lethrinus haematopterus (TEMMINCK & SCHLEGEL) 30
Niphon spinosus (CUVIER & VALENCIENNES) . —
Oplegnathus fasciatus (TEMMINCK & SCHLEGEL) 25~30
Parapristipoma trilineatum (THUNBERG) 7~10
Plectorhynchus pictua (THUNBERG) 50
Tranchurus japonica (TEMMINCK & SCHLEGEL) 10~15
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Table 5. Observed values of current above the reefs.

Time of the
°b;°rf’?ti°“ N8~ 118 | 112012 | 1130~ 112 | 114801188 | (20801288 | 1250130
osition B A B C A B
of the
observation
Depth | Dire. Velo. . \elo Dire. Velo. Dire. Velo. Dire. Velo. Dire. Velo.
_ (m) () (mfsec) — — o R I _
2 174 0.008] 190 005 | — — | 190 0.05 | 263 0.13 | 279 0.13
5 167 003 | 200 006 | — — | 228 005 | 266 0.13 | 280 0.1
10 248 0.12 | 246 007 | — — | 243 005 | 265 0.1 | 280 0.1
15 259 0.08 | 208 007 | — — | 258 0.09 | 269 0.1 | 280 0.1
20 217 0.06 | 270 008  — — 243 007 | 260 0.1 | 283 0.09
25 182 003 | 247 008 | — — | 255 0.07 | 260 0.1 | 279 0.09
30 213 0.04 | 148 0.09 | 125 0.05| 256 0.06 | 230 0.12 | 276 0.09
35 185 0.03 | 160 0.08 | 143 0.5 | 213 0.06 | 190 0.8 | 235 0.09
36 149 006 | 157 008! — — | 194 003 | 253 005 | — —
40 - - 1t 00| - —| = —=1= 00
41 - - = == 00— - = — | = 00
A, B, C, Seec Fig. 7
_buw _Uuw N v 1
N= PR e u'= T
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Fig. 7. Schematic view of Sy~1 reef assume that smooth surface.

Table 6. The volume and the area of Sy—1 reef.

Observed value Calculated value
Lcrlgth ?f the Height Length oi." the Volume Surface Bottom Lat.eral cross
ridge lines bottom lines area area sectional area
(m) (m) (m) (m3) (m2) (m?) (m2)
11 14.0 h1 4.5 aj 12.4
I 14.0 a, 124
13 11.0 ag 9.1
N 5.0 h, 2.0 a; 11.6
15 5.0 as 3.5 2034.3 849.1 605.6 181.1
lg 133 h; 6.0 ag 3.5 (463.3) (137.8)
17 11.9 ag 9.0
13 11.0 ag 8.0
Iy 9.0 ag 5.5
Lo 13.0 a;p 10.3

(): Tire type reef
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The artificial reef off sea of Makurazaki City, Jul. °78.
A~D: Sy-1 Reef E~H: Sy-2 Reef
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The artificial reef off sea of Makurazaki City, Mar. *80.
Sy—1 Reef
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