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Variations of Fish Community and Fish
Density on Artificial Reefs

Jeong-Woo LEE and Young-Shil KANG
National Fisheries Research and Development Agency,
Yangsan 626-900, Korea

Community structures and fish densit were investigated on three different types of
artificial reefs, dice, turtle artificial reef and tubes, constructed in the Korean waters.
Variations of fish fauna according to type of artificial reef and the proper artificial reef in
each area for optimizing harvest were discussed.

Fish were captured by trammel gill net during May, June, September and November,
1988 and both identified and counted. Fourty-five fish species were found in the artificial
reefs. Of these, Sebastes spp., Hexagrammos otakii, Pleuronectidae, Navodon modestus and
Stephanolepis cirrhifer showed high occurrence-frequency. The dominant species groups
were coastal settlement, demersal or rock fishes such as Pleuronectidae, Rajiformes,
Stephanolepis cirrhifer, Navodon modestus, Hexagrammos otakii and Sebastes spp. in all of
the Artificial reefs except the oceanic area of southern waters. Scomber japonicus was
predominant in the oceanic area of southern waters.

Composition of demersal, rock and pelagic fishes were different depending on the types
of artificial reef. Dice artificial reefs were occupied by rock fish, on the other hand turtle
artificial reefs were dominated by dermersal fish.

Fish density was high at the dice artificial reef in all survey areas except the middle
area of Eastern waters, with high fish density evident in the Tube artificial reef.

Fish community structures were remarkably different between Dice and Turtle artificial
reefs. The Tube artificial reef showed intermediate characteristics between the above two
types of artificial reefs. The coastal areas of Southern waters and the middle and southern
areas of Western waters revealed similar fish fauna. Results from the oceanic areas of
Southern waters were well associated with the middle and southern areas of Eastern
waters.
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Fig. 1. Map showing the location of artificial reef used in this study. Locations of artificial reefs: St 1, The coast of
Chungchongnam-do Poryong-gun Nokdo-ri; St. 2, The coast of Chollanam-do Shinan-gun Dachon-ri; St. 3, The coast of
Chollanam-do Kohung-gun Shinchon-ri; St. 4, The coast of Cheju-do Songsan-up Pyengdae-ri; St. 5, The coast of Kangwon-
do Yangyang-gun Konghyenjini; St. 6, The coast of .Kyongsangbuk-do Yongil-gun Ohdo-dong.

Artificial reefs Model Size Material
Dice A 2.0X2.0X2.0 m Concrete
Tube B 918X18 m Concrete

Turtle C 920X13 m Concrete

Fig. 2. Structure of each of artificial reef, Dice, Tube, Turtle, used in this study.
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Species Station St.l St.2 St.3 St4 St.5 St.6

Takifugu rubripes(%¥) ]
Navodon modestus(¢# 2}
Stephanolepis cirrhifer{# )
Cynoglossus joyneri(ZAt])
Paeuronectidae(7}2} o] &) .
Paralichthys olivaceus(d 2|)
Liparis tessellatus(& 7))
Platycephalus indicus(%€)
Hexagrammos otakii(# x#1])

Inimicus japonicus(%:7)1])

Hypodytes rubripinnis(v} 9 ])
Scorpaena neglecta f. neglecta(3 %) |
Sebastiscus marmoratus(% ¥ °}) B
Scorpaenidae( B2 §) ]
Scomber japonicus{ 3% °1)
Zoarces gillil 57+212])
Enedrias nebulosus(¥| =22])
Labridae(z #7] %)

Ditrema temmincki{ %74} ] l
Microcanthus strigatus('8 &)
Seriola quinqueradiata(*°])
Trachurus japonicus(H 7§e})
Oplegnathus fasciatus(& %)
Pagrus major(3%5)
Acanthopagrus schlegeli(314 %)
Miichthys miiuy(1¢]) 1
Argyrosomus argentatus{ 2.7 2]) l

Parapristipoma trilineatum(W7}2])
FKpinephelus septemfasciatus(’z/d<l)
Latenlabrax japinicus{s©]) | l
Mugil cephalus(Z>)

Zeus japonicus(5ti17])
Monocentris japonical 4 3% 1)
C{mgef myriaster(%-74°])
Oncorhynchus ketal<do])
Engraulis japonical(H2])

Rajidae( 7} 2 2] #)
Heterodontus japonicus(*°]/4¢)
1

T !

_
0 50 100%

Fig. 3. Percentage composition of fish, calculations based on an annual mean density in Dice artificial reefs.
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Species Station St.3 St.4 St.5 St.6

Ostracion cubicus(X£%)
Navodon modestus(&# ) ] E |
Stephanolepis cirrhifer(F]) ] | ]
Cynoglossus joyneri(3+ tf)
Paeuronectidae(7}A} 4] )
Liparis tessellatus(8w71)
Eumicrotremus orbis(=2])
Platycephalus indicus( %)

Hexagrammos otakii(F x#v])
Inimicus japonicus(%:7]1})

Hypodytes rubripinnis(v] 9 2]) |
Scorpaena neglecta {. neglectal33%)
Sebastiscus marmoratus(%°]) : |
Scorpaenidae(¥ 2 &) ||
Pampus argenteus(*§¢]) ]
Scomber japonicus(i1g o) ] _
Enedrias nebulosus(¥] £.2}X)) N
Seriola quinqueradiata(*$ 1)
Trachurus japonicus(A7§e|)

Girella punctata(®} o1 &)

Pagrus major(¥ &)

Miichthys miiuy(?10})
Parapristipoma trilineatum(¥#2])
Doederleinia berycoides(iz &)
Epinephelus septemfasciatus(’s"4°])
Lateolabrax japinicus(’s°)

Zeus japonicus(g 7))

Monocentris japonica(3H59])
Engraulis japonica(dA])
Clupanodon punctatus(3o})
Rajidae(7} 2 2] %)

1 T T T T

| SO S— |
0 50 100%

Fig. 4. Percentage composition of fish, calculations based on an annual mean density in Tube artificial reefs.

Rpecies Station st.3 St.4
Ostracion cubicus(A % &) ‘
Navodon modestus(2# )
Stephanolepis cirrhifer(F )
Cynoglossus joyneri(3<d])
Paeuronectidae(7} 2} 9] &)
Platycephalus indicus(JH=)
Hexagrammos otakii(? =2 v})
Inimicus japonicus(4:7]v])
Sebastiscus marmoratus(3 o]) I
Scomber japonicus(i1%})
Labridea(¥# 7] %)
Ditrema temmincki(g/3})
Trachurus japonicus(# 73 o))
Girella punctata(¥ &)
Parapristipoma trilineaturn(#}2])
Branchiost: japonicus(&&)
Epinephelus septemfasciatus(5/°])
Monocentris japonica(¥315 1)

0 50 100%
Fig. 6. Percentage composition of fish, calculations based on an annual mean density in Turtle artificial reefs.
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Sta . . .
tion Species Type Dice Tube Turtle
Liparis tessellatus(& 71}

Platycephalus indicus(%¥€})

) -

Pampus argenteus(*§°})
Rajidae(7} 2.2 #)
Stephanolepis cirrhifer(Z X))

Cynoglossus joyneritA o)
st3 Paeuronectidae(7}719] %)
Hexagrammos otakii( 2371}
Inimicus japonicus(%7]7])
Ditrema temmincki(%/3])
Miichthys miiuy(%°})
Parapristipoma trilineatum(*f22])

Epinephel fasciatus('s4 )
Lateolabrax japinicus(3s°)
Ostracion cubicus(A£¥%)

Girella punctata($ &)

" Ditrema temmincki(%-301) )
Navodon modestus(23 21)
Stephanolepis cirrhifer(F X))
Paralichthys olivaceus(\d )
Inimicus japonicus(4:719])

Branchiostegus joponicus(%%)

Scorpaena neglecta f. nqlecta(’ﬂ%}‘ﬂ)-
Sebastiscus marmoratus(&9°) |
St.4| Scomber japonicus(z%°l) -
Labridae(i @71 §)

Microcanthus strigatus( &)
Seriola quinqueradiata(*}°1)
Trachurus japonicus(A 7<) |

Pagrus major(%&)

Epinephelus septemfasciatus(’s74 1)
Zeus japonicus(¥€i7])
Monocentris japonica(¥3HE1)
Conger myriaster(3l)
Rajidae(7} 2.8 &)
Eumicrotremus orbis(=X])
Scorpaenidae(% & #)

Seriola quingueradiata(®o})
Doederleinia berycoides{‘z &)
Clupanodon punctatus(do])
Navodon modestus(Z33])
St.5| Stephanolepis cirrhifer(HA)
Paeuronectidae(7} 2%} #)
Liparis tessellatus(&v)7])
Hexagrammos otakii(H = v)
Hypodytes rubripinnis(v}9X])
Enedrias nebulosus(¥ =)
Oncorhynchus keta(d°})

Engraulis japonica(dX])

Fig. 6. Comparison of percentage compositions of fish densities in different types of artificial reefs constructed
an the same location.
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Enedrias nebulosus(d] =.2}2})
Navodon modestus(%3ix)
Stephanolepis cirrhifer(32)
St.6| Hexagrammos otakii(# x. & v)
Scorpaenidae( # &7)

Seriola quingueradiata(*}*])
'Oplegnathus fasciatus(&E)

Fig. 6 Continued
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Fig. 7. Seasonal variation of fish density (a) and annual mean fish density (b) in each different types of Artificial

reef.

a: Seasonal variation in fish density on each different type of artificial reef; b: Annual mean fish density

at each different type of artificial reef.
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Fig. 8. Variations in fish diversites in each different types of artificial reef.
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Fig. 9. Cluster analysis based on fish density: a) Dice, Tube and Turtle artificial reefs constructed in Korean
coastal waters; b) Dice artificial reefs; ¢) Tube artificial reefs. Locations of artificial reefs: St. 1, The coast
of Chungchongnam-do Poryong-gun Nokdo-ri; St. 2, The coast of Chollanam-do Shinan-gun Dachon-ri; St.
3, The coast of Chollanam-do Kohung-gun Shinchon-ri; St. 4, The coast of Cheju-do Songsan-up

Pyengdae-ri;
Kyongsangbuk-do Yongil-gun Ohdo-dong.
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