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Study on the Pine Reef - 11
Chronological Changes in Configuration and Fish Aggregation

Nobio HIGO*

Abstract

We studied chronological changes in the configuration of artificial reefs made from black pine (Pirnus
thunbergii) and loblolly pine (Pinus taeda) , as well as fish aggregation surrounding the pine reefs. Black pine
reefs were made from wood which had been damaged by pine bark beetles. Observations were made between Oct.
23,1997 ~ Nov. 4, 199 by scuba diving. Changes in the porosity of the wood were measured with an X-ray CT
Scanner.

At the three Kagoshima sites, sea breams (Eviynnis japonica, Pagrus major, Acanthopagrus latus) and sea
basses (Epinephelus chlorostigma) were abundant, while at the two Amamioshima sites, some large fish
(Decapterus lgjang, Seriola purpurascens) and tropical fishes were noticed.

Ship-worm (Teredo navalis japonica ) pores significantly reduce the life span of artificial pine reefs. Black
pine reefs had 30 % porosity after 1 year, while loblolly pine showed 27 % porosity after 4 years. The life span
was estimated at 6™7 years through changes in the porosity of the wood. Covering the cut-face of the wood with
cement can reduce the effect of ship-worms.
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Fig. 1 Structure of pine reefs.
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Fig. 2 Map of the experimental sites.



Table 1. Pine reefs
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and observation dates

Station K I K= Ks Ko
Location Ibusuki City Izumi City Kushikino City Setouchi Town Setouchi Town
Off Ibusuki Kuronoseto Shimabira
Fishing Port Shodon Bay Doren
Dates of set Dec. 21, 1995 Sep. 27, 1994~ Feb. 27, 1997  Jan. 21, 1998 Feb. 8, 1999
Mar. 27, 1997
Depth (m) 29 27 17 32 32
Type K I K K K
Number of nuits 37 27 69 50 32
Total capacity (m’) 291 92 542 393 252
Observation dates  Mar. 5, 1996° Mar. 23, 1995  Nov. 10, 1997  Sep. 1, 1998 Oct. 27, 1999
Mar. 23, 1996 Apr. 5, 1996 (256) (223) (261
Nov. 1, 1996"  Nov. 20, 1996
Oct. 23, 1997 May. 1, 1997
Mar. 6, 1998 Oct. 22, 1997
Oct. 30, 1998 Oct. 14, 1998
Mar. 1, 1999 Nov. 4, 1999
Oct. 19, 1999 (1,864)
(1,408

‘N.Higo (1997)

() Total elpsed period (dates)

Table 2. Test pieces examined with X-ray CT Scanner

Test piece Black pine Loblolly pine Loblolly pine Loblolly pine
Qualitty Damaged by fine fine fine

pine bark beetle

(covered cut-faces)

Habitat Tsujigatake, Tsubakibaru, Tsubakibaru, Tsubakibaru,

Yamagawa Twon Izumi City Izumi City Izumi City
Period of drying (days) 39 1 1 1
Number of unit 10 1 1 1
Diameter X Length (mm) 200650 190 X340 150400 140400
Location Ko Izumi Fishing Port  Izumi Fishing Port Izumi Fishing Port
Date of set Dec. 21, 1995 Apr. 19, 1993 Sep. 3, 197 Sep. 3, 1997
Soak method Fixed on pine reef Hung by rope Hung by rope Hung by rope
Observation dates Nov. 4, 199%6(314)  Fed. 6,1997(1,389) Mar. 9, 1998(187) Mar. 9, 1998(187)
(Elapsed days) Mar. 9, 1998(809) Mar. 2, 1999(545)  Mar. 2, 1999(545)

Mar. 2, 1999(1,167)
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Fig. 3 Change in porous ratio for test pieces Fig. 4 Change in residualratio for test pieces.

caused by ship-worm (Teredo navalis O:B ;
. ). : Black pine
Japonica A\ : Loblolly pine

O : Black pine {damaged by beatles) A : Loblolly pine with covered cut-faces

A\« Loblolly pine

A : Loblolly pine with covered cut faces

() : Length from cut-face (cm)
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Table 3. Fish aggregation observed on pine reefs

Reefs K Kx Ks Ko I

Observation date Oct. Mar. Oct. Mar. Oct [ Nov. [ Sep. | Oct. | May. Oct. Oct Nov.
23 6 30 1 19 10 1 27 1 22 14 4
1997 1998 1998 1999 1999 [ 1997|1998 | 1999 [ 1997 1997 1998 1998

Soaking period (years) 18 22 29 32 39|07 o607 |26 3 4 51

Family jecks and pompanos ~© e O] O © O
herrings
sea breams © ©

sea basses O

© 00 O
O

]

kinfejaws
bastard halibuts o o
grunts O G
snappers a1 O
surgeonfishes ©
tigerperches <
scorpionfishes G G
parrotfishes
cardinakfishes
filefishes
spadefishes

R« R

O
o
o
o

wrasses @ G

moorish idols G
halfinoons G G

O a0
O O

sandperches
damselfishes O G
butterfly fishes O
angelfishes G
goatfishes G O
lizardfishes o

boxfishes G
moray eels G
stingrays G

unknown G © G

octpuses G

swimming crabs G

spiny lobsters 5

Circles show fish school sizes (<, small ; O, medium : ©, large).
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