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Fish resource surveys were conducted near Jeju Island in June, August and October 2021 using an underwater camera
monitoring system, fish pots, and SCUBA diving methods. The efficiency of the methods used to survey fish resources
was compared using the number of individuals compared to area per unit time (inds/m’/h) and the number of species compared
to area per unit time (spp./m’/h). As a result of comparing the number of individuals compared to the area per unit time
(inds/m*/h), the order was underwater camera 214.69, SCUBA diving 124.62, and fish pots 0.57 inds/m*/h. The number
of species compared to area per unit time (spp./m’/h) is in the following order: SCUBA diving 0.85, underwater camera
0.38, and fish pots 0.01 spp./m*h. The fish resource monitoring method using underwater cameras was found to be more
efficient in individual counts, and the SCUBA diving method was found to be more efficient in species counts. When
considering cost and survey efficiency, the fish resource survey method using underwater cameras was judged to be more
effective. The results of this study are expected to be widely used in estimating the population density of fish, which is

the core of future fisheries resource surveys.
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Fig. 1. Location of fish community survey area near north-western of Jeju Island, Korea.
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Fig. 2. Schematic diagram of fish survey system using

underwater camera.
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Table 1. List of species, number of individuals (n), frequency (%) and biomass (W) that appeared in fish assemblage

survey using fish pots

Order Family

Scientific name

Common name N Frequency Weight

&) (%) (kg)

Anguilliformes Congridae Conger myriaster Whitespotted conger 6 0.8 7.30
Octopoda Octopodidae Octopus vulgaris Cuvier Common octopus 35 4.8 6.25
Perciformes Acropomatidae Doederleinia berycoides Blackthroat seaperch 1 0.1 1.60
Apogonidae Apogon semilineatus Half-lined cardinalfish 7 1.0 0.53

Labridae Pseudolabrus sieboldi Bambooleaf wrasse 149 20.5 8.46

Halichoeres tenuispinis Motley stripe rainbowfish 29 4.0 1.00

Pseudolabrus eoethinus Red naped wrasse 12 1.7 0.70

Pomacentridae Chromis notatus Pearl-spot chromis 4 0.6 0.20
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Table 1. Continued

N Frequency Weight

Order Family Scientific name Common name (n) (%) (kg)
Scorpaeniformes Hexagrammidae  Hexagrammos agrammus  Spotty-Bellied Greenling 62 8.5 5.20
Scorpaenidae Sebastiscus marmoratus False kelpfish 162 223 22.20
Sebastes schlegeli Korean rockfish 62 8.5 6.26
Sebastes inermis Dark-banded rockfish 38 5.2 7.20
Siluriformes Plotosidae Plotosus lineatus Striped eel catfish 157 21.6 3.32
Tetraodontiformes  Tetraodontidae Takifugu pardalis Panther puffer 2 0.3 1.70
Total 726 100 71.92
No. of species 14
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Table 2. List of species, number of individuals (n) and frequency (%) that appeared in fish assemblage survey using

SCUBA diving

Order Family Scientific name Common name (II\II) Fre?;)e)ncy
Perciformes Apogonidae Apogon doederleini Doederlein's cardinalfish 2 < 0.1
Apogon semilineatus Half-lined cardinalfish 108 2.5

Carangidae Seriola lalandi Yellowtail amberjack 5 0.1
Cheilodactylidae Goniistius zonatus Spottedtail morwong 12 0.3
Gobiidae Istigobius compbeii Campbell's goby 5 0.1
Kyphosidae Microcanthus strigatus Stripey 3 0.1
Girella punctata Largescale blackfish 1 < 0.1

Labridae Stethojulis terina Brokenline wrasse 3 0.1
Halichoeres poecilopterus Parajulis 211 5.0

Halichoeres tenuispinnis Motley stripe rainbowfish 121 2.9

Labroides dimidiatus Bluestreak cleaner wrasse 4 0.1

Pseudolabrus sieboldi Bambooleaf wrasse 29 0.7

Choerodon azurio Azurio tuskfish 12 0.3

Semicossyphus reticulatus Asian sheepshead wrasse 2 < 0.1

Oplegnathidae Oplegnathus fasciatus Striped beakfish 46 1.1
Oplegnathus punctatu Spotted knifejaw 4 0.1

Pomacanthidae Chaetodontooplus septentrionalis Bluestriped angelfish 8 0.2
Chromis notatus Pearl-spot chromis 3,500 82.6

Chromis analis Yellow chromis 2 < 0.1

Serranidae Epinephaelus bruneus Longtooth grouper 3 0.1
Pseudanthias squamipinnis Sea goldie 3 0.1

Terapontidae Rhynchopelates oxyrhynchus Sharpbeak terapon 1 < 0.1

132 | The Korean Society of Fisheries and Ocean Technology



Table 2. Continued

Order Family Scientific name Common name (Ir\ll) Fre((l‘;)e)ncy
Scorpaeniformes Scorpaenidae Sebastiscus marmoratus False kelpfish 15 0.4
Sebastes schlegeli Korean rockfish 2 < 0.1
Tetraodontiformes =~ Monacanthidae Stephanolepis cirrhifer Threadsail filefish 19 0.4
Thamnaconus modestus Black scraper 74 1.7
Ostraciidae Ostracion immaculatus Bluespotted boxfish 6 0.1
Tetraodontidae Canthigaster rivulata Brown-lined puffer 1 < 0.1
Zeiformes Zeidae Zeus faber John dory 35 0.8
Total 4,237 100
No. of species 29
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Table 3. List of species, number of individuals (n) and frequency (%) that appeared in fish assemblage survey using

underwater camera

Order Family Scientific name Korean name (II\II) Fre?;gncy
Beloniformes Belonidae Strongylura anastomella Pacific needlefish 1 < 0.1
Octopoda Octopodidae Octopus vulgaris Cuvier Common octopus 12 0.1
Perciformes Apogonidae Ostorhinchus semilineatus Half-lined cardinalfish 69 0.4
Apogon doederleini Doederlein's cardinalfish 61 0.4
Cheilodactylidae Goniistius zonatus Spottedtail morwong 19 0.1
Gobiidae Istigobius hoshinonis Hoshino's goby 180 1.1
Kyphosidae Microcanthus strigatus Stripey 11 0.1
Labridae Semicossyphus reticulatus Asian sheepshead wrasse 1 < 0.1
Pseudolabrus eoethinus Red naped wrasse 1,924 11.4
Halichoeres poecilopterus Parajulis 4,755 28.2
Choerodon azurio Azurio tuskfish 41 0.2
Pseudolabrus sieboldi Bambooleaf wrasse 842 5.0
Pteragogus flagellifer Cocktail wrasse 52 0.3
Halichoeres tenuispinis Motley stripe rainbowfish 2,087 12.4
Labroides dimidiatus Bluestreak cleaner wrasse 1 < 0.1
Oplegnathidae Oplegnathus fasciatus Striped beakfish 1 < 0.1
Pomacentridae Chromis notatus Pearl-spot chromis 6,244 37.1
Serranidae Epinephaelus bruneus Longtooth grouper 1 < 0.1
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Table 3. Continued

N Frequency

Order Family Scientific name Korean name (n) (%)
Scorpaeniformes Scorpaenidae Sebastes inermis Dark-banded rockfish 131 0.8
Sebastiscus marmoratus False kelpfish 57 0.3
Sebastes schlegeli Korean rockfish 50 0.3
Pterois lunulata Luna lion fish 30 0.2
Scorpaenopsis cirrosa Weedy stingfish 14 0.1
Syngnathiformes Fistulariidae Fistularia commersonii Bluespotted cornetfish 1 < 0.1
Tetraodontiformes Monacanthidae Stephanolepis cirrhifer Threadsail filefish 177 1.1
Tetraodontidae Lagocephalus wheeleri Abe Green rough-backed puffer < 0.1
Takifugu poecilonotus Fine-patterned puffer < 0.1
Canthigaster rivulata Brown-lined puffer < 0.1
Takifugu pardalis Panther puffer 3 < 0.1
Zeiformes Zeidae Zeus faber John dory 61 0.4
Total 16,832 100
No. of species 30
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Table 4. Comparison of species and population (N) in the three survey methods using fish pot, SCUBA observations
and underwater camera

L Fish pots SCUB.A Underwater camera T.O ta} .
Scientific name observations No. of individuals
Conger myriaster 6 - - 6
Strongylura anastomella - - 1 1
Octopus vulgaris Cuvier 35 - 12 47
Doederleinia berycoides 1 - - 1
Apogon doederleini - 2 61 63
Apogon semilineatus 7 108 69 184
Seriola lalandi - 5 - 5
Goniistius zonatus - 12 19 31
Istigobius compbeii - 5 - 5
Istigobius hoshinonsis - - 180 180
Girella punctata - 1 - 1
Microcanthus strigatus - 3 11 14
Semicossyphus reticulatus - 2 1 3
Stethojulis terina - 3 - 3
Choerodon azurio - 12 41 53
Halichoeres poecilopterus - 211 4,755 4,966
Halichoeres tenuispinis 29 121 2,087 2,237
Labroides dimidiatus - 4 1 5
Pseudolabrus eoethinus 12 - 1,924 1,936
Pseudolabrus sieboldi 149 29 842 1,020
Pteragogus flagellifer - - 52 52
Oplegnathus fasciatus - 46 1 47
Oplegnathus punctatu - 4 - 4
Chaetodontooplus septentrionalis - 8 - 8
Chromis analis - 2 - 2
Chromis notatus 4 3,500 6,244 9,748
Epinephaelus bruneus - 3 1 4
Pseudanthias squamipinnis - 3 - 3
Rhynchopelates oxyrhnchus - 1 - 1
Hexagrammos agrammus 62 - - 62
Pterois lunulata - - 30 30
Scorpaenopsis cirrosa - - 14 14
Sebastes inermis 38 - 131 169
Sebastes schlegeli 62 2 50 114
Sebastiscus marmoratus 162 15 57 234
Plotosus lineatus 157 - - 157
Fistularia commersonii - - 1 1
Stephanolepis cirrhifer - 19 177 196
Thamnaconus modestus - 74 - 74
Ostracion immaculatus - 6 - 6
Canthigaster rivulata - 1 2 3
Lagocephalus wheeleri Abe - - 1 1
Takifugu pardalis 2 - 3 5
Takifugu poecilonatus - - 3 3
Zeus faber - 35 61 96
Total 726 4,237 16,832 21,795
No. of species 14 29 30 45
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Table 5. The number of species (N) and frequency (%) of the top 5 dominant species in the 3 fish survey methods used

Scientific name

Chromis Halichoeres Halichoeres Pseudolabrus Pseudolabrus
notatus poecilopterus tenuispinis eoethinus sieboldi
Total N % N % N % N % N %
9,748 44.7 4,966 22.8 2,237 10.3 1,936 8.9 1,020 4.7

Table 6. Comparison of 3 survey methods on spending time (hrs), area (m®), number of individuals per unit area per
hour (inds/m*/h), and the number of species per unit area per hour (spp./m’/h)

No. of individuals No. of species per

Survey Total survey time No. of species No. of Survey Area er unit area per hour unit area per hour
Method (hrs) - of sp individuals (m*) p (inds /msI/)h) (spp /rﬁs/h)
Fish pots 144 14 726 8.8 0.57 0.01
ObSCUBA 1.7 29 4237 20 124.62 0.85
servations
Underwater 112 30 16,832 0.7 214.69 0.38
camera
500 1 Cliromits motan ZA7F 16832704 2 714 wgko. uRo o] 93t %
a IroTIs noi s June
+00 | Juss Aboll A= B3k 72670417} iH;éERiDP
37FA] o]t AP ol A % st= 7HAl =2k &
0 imEm 5 WAL HAE Vo2 gHakste] vlaskeitt
200 (Table 6). TFIA|7I WAL H] 2H2kE] 7H4] 4(inds/m’/h)
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Number of observed individual in a frame of underwater camera (N)
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Elapsed Time (hour)

Fig. 3. Monthly comparison of the number of individuals
appearing over time while filming using an underwater
camera, a) Chromis notatus, b) Halichoeres poecilopterus,
¢) Pseudolabrus sieboldi method.
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