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Study on Resources Annexation in Tongyeong Marine Ranching
I. Effects of Zooplankton Attraction by Night-lights

Ho Seop Yoon* and Sang Duk Choi'

Department of Oceanography, Chonnam National University, Gwangju 500-757, Korea
lAquaculture Program, Fisheries and Ocean Science, Chonnam National University, Yeosu 550-749, Korea

Abstract — Effect of night-lights on zooplankton attraction has been studied in Tongyeong marine
ranch area during the period from 12 July to 30 August, 2004. Each sampling has been carried
out to collect zooplankton from both control area in natural waters experiment area of night-
lights waters at night.

A total of 43 taxa of zooplankton occurred during the study. Copepods showed the prosperity in
species number with 15 species. Acartia erythraea and Copepodite occurred abundantly in night-
lights waters. Zooplankton abundance appeared to increase in night-lights mainly due to the
gathering of copepods and larvae through the study period. Average 3~ 166 times of zooplankton
abundance was recorded in night-lights when compared with that in control area of natural
waters due to the gathering of copepods and larvae. Cluster analysis, based on monthly
abundance data of the 13 most frequent species, showed that the species were seperated into two
different groups: the photo-positive group and the photo-negative group.
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Fig. 1. Variation of water temperature (°C) and salinity (psu) at
cage in study period. Fig. 2. Variation of flow velocity at cage in study period.
Table 1. Species composition and abundance of light-attracted zooplankton in 12 July, 2004
Time 18:00 After 3 (h) After 6 (h) After 9(h) 06:00
Taxon Sunset C N C N C N C N
Noctilluca scintillans 24 0 0 (] 0 0 0 78 0
unidentified Siphonophorids 5 0 0 0 0 11 0 0 34
unidentified Trachymedusae 24 11 0 16 0 38 0 17 0
Podon leukarti 8 0 0 0 0 0 0 0 0
Evadne tergestina 47 0 48 0 56 43 0 78 268
Acartia omorii 18 54 72 26 84 141 101 117 939
Calanus sinicus 0 27 575 21 28 184 604 17 168
Paracalanus parvus s. . 55 330 48 199 280 395 403 212 268
Pseudodiaptomu marinus 0 38 0 377 56 65 101 11 67
Labidocera rotunda 0 5 144 0 0 i1 67 22 201
Paraeuchaeta elongata 0 5 0 0 0 0 0 11 0
Corycaeus affinis 21 5 0 26 0 16 0 0 67
Oithona sp. 24 49 0 10 56 22 101 28 101
unidentified Harpacticoids 8 0 48 0 0 0 0 0 0
Copepod nauplii 16 0 0 0 0 0 0 0 101
Copepodites 18 76 216 89 224 114 201 67 805
unidentified Amphipods 34 22 288 16 224 16 0 22 0
Sagitta crassa 68 70 791 126 336 54 772 302 2214
Sagitta enflata 0 0 0 0 0 16 0 0 0
Oikopleura dioica 0 11 0 0 0 0 0 0 0
Decapod larvae 8 60 312 21 56 32 1980 22 201
Euphausiid larvae 0 0 0 0 0 0 67 11 0
Euphausia pacifica 8 Il 72 0 0 0 0 11 34
Squilla sp. 0 168 0 0 252 11 336 0 0
Polycheate larvae 18 16 48 21 0 11 0 17 134
Mollusk larvae 0 22 48 16 0 0 0 0 0
Banacle larvae 0 i1 0 0 0 16 0 0 0
Ostracoids 5 0 24 16 224 22 0 45 101
Ophiopleuteus larvae 0 0 0 0 56 0 604 0 0
Total ind. m~3 409 990 2732 980 1929 1218 5335 1090 5704

N : Night-lights, C : Control (dark)
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Fig. 3. Light intensity by the distance from bulb light (24:00
ZAZY = 283 ZTEZYITEL ofFE otz August, 2004).

Table 2. Species composition and abundance of light-attracted zooplankton in 20 July, 2004

Time 18:00 After 3 (h) After 6 (h) After 9 (h) 06:00
Taxon Sunset C N C N C N C N
Noctilluca scintillans 19 0 0 0 0 0 0 0 0
unidentified Siphonophorids 10 22 447 0 0 12 0 0 0
unidentified Trachymedusae 58 43 671 12 4?2 6 0 0 0
Podon leukarti 14 11 0 0 126 0 0 0 0
Evadne tergestina 134 49 0 0 84 0 0 17 42
Acartia omorii 10 49 1118 19 42 17 56 12 210
Calanus sinicus 0 49 14539 168 671 81 1706 29 503
Paracalanus parvus s. 1. 14 97 0 31 336 359 196 12 84
Pseudodiaptomu marinus 0 11 0 25 0 17 56 0 0
Labidocera rotunda 0 11 4697 31 0 12 447 0 545
Paraeuchaeta elongata 0 16 0 12 84 12 0 0 0
Corycaeus dffinis 43 22 0 19 0 12 0 0 0
Oithona sp. 43 81 0 68 84 17 56 29 126
unidentified Harpacticoids 14 0 224 12 0 12 0 12 0
Copepod nauplii 0 0 0 0 0 0 0 0 0
Copepodites 24 49 2460 56 168 87 168 23 294
unidentified Amphipods 0 22 2684 12 168 12 112 12 126
Sagitta crassa 115 336 88798 255 881 69 224 23 0
Sagitta enflata 0 0 0 0 0 17 0 0 0
Oikopleura dioica 14 0 0 0 0 0 0 0 0
Decapod larvae 19 27 35564 56 629 52 112 40 168
Euphausiid larvae 14 11 2013 0 0 0 0 12 84
Euphausia pacifica 0 0 224 0 0 0 0 0 0
Squilla sp. 0 0 0 0 0 0 0 0 0
Polycheate larvae 34 38 1566 25 0 17 84 12 1719
Mollusk larvae 5 0 0 0 0 0 0 0 0
Banacle larvae 62 49 0 81 0 0 0 17 0
Ostracoids 0 27 0 0 0 0 0 12 0
Ophiopleuteus larvae 10 0 0 0 0 0 0 0 0
Fish eggs 0 16 0 19 126 6 0 46 84
Fish larvae 0 43 17446 0 377 0 531 0 0
Total ind. m™3 657 1077 172452 901 3816 816 3747 307 3984

N : Night-lights, C : Control (dark)
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Table 3. Species composition and abundance of light-attracted zooplankton in 10 August, 2004

Time 18:00 After 3 (h) After 6 (h) After 9 (h) 06:00
Taxon Sunset C N C N C N C N
Noctilluca scintillans 5924 6699 22060 2908 0 648 0 567 2349
unidentified Siphonophorids 62 38 0 0 0 35 0 0 0
unidentified Trachymedusae 29 16 56 0 168 23 0 0 0
Podon leukarti 67 22 0 0 1258 266 0 23 0
Evadne tergestina 110 65 0 50 0 23 0 23 0
Acartia omorii 34 11 56 37 2852 174 12526 46 1090
Acartia erythraea 10 222 224 186 107866 2881 1681123 208 10569
Calanus sinicus 10 0 28 0 0 0 0 0 0
Centropages abdominalis 10 27 503 112 2852 150 48313 0 168
Centropages furcatus 10 0 0 0 0 23 0 0 0
Paracalanus parvus s. | 273 206 671 137 168 0 0 81 4697
Pseudodiaptomu marinus 0 1! 0 0 168 35 0 0 0
Pontella securifer 0 0 0 0 168 0 0 0 0
Pontella fera 0 0 0 0 0 0 0 12 84
Labidocera rotunda 19 16 84 62 15433 486 220989 0 1174
Tortanus forcipatus 0 0 0 0 168 0 0 0 0
Corycaeus affinis 115 65 0 0 0 0 0 0 168
Oithona sp. 24 49 0 37 503 0 0 0 168
unidentified Harpacticoids 10 0 0 0 336 0 0 0 0
Copepodites 417 97 196 298 27596 914 783749 93 1090
unidentified Amphipods 10 22 112 0 419 0 11631 23 503
Sagitta crassa 115 119 168 174 4026 127 2684 23 252
Oikopleura dioica 53 114 363 75 1007 35 0 81 0
Decapod larvae 14 119 252 75 4110 544 306879 23 2768
Euphausiid larvae 14 11 112 25 4865 81 30419 0 0
Mysis 10 0 0 0 0 0 0 0 0
Cumacea 0 0 0 0 168 0 0 0 0
Polycheate larvae 0 0 0 0 252 46 3579 23 252
Banacle larvae 0 0 0 0 755 0 0 0 0
Ostracoid 0 0 0 0 2852 174 25051 150 10401
Fish eggs 19 16 56 37 419 69 6263 46 0
Fish larvae 10 0 56 25 168 0 2684 12 0
Total ind. m™3 7367 7944 24995 4237 178575 6733 3135890 1435 35732

N : Night-lights, C : Control (dark)
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Table 4. Species composition and abundance of light-attracted zooplankton in 17 August, 2004
Time 18:00 After 3 (h) After 6 (h) After 9 (h) 06:00

Taxon Sunset C N C N C N C N
Noctilluca scintillans 10645 14914 49180 15110 3607 10973 33439 16116 51752
unidentified Siphonophorids 10 103 56 50 0 12 0 17 42
unidentified Trachymedusae 0 11 0 0 0 0 0 12 0
Podon leukarti 129 1510 56 25 84 0 0 12 0
Evadne tergestina 1302 1071 363 112 419 0 0 35 0
Penilla avirostris 0 38 0 12 84 0 168 23 0
Acartia erythraea 302 1071 363 112 419 0 0 35 0
Calanus sinicus 58 76 252 68 1719 81 895 23 3313
Centropages abdominalis 0 0 0 0 377 12 0 0 42
Paracalanus parvus s. 1 14 97 140 224 336 12 0 69 0
Pseudodiaptomu marinus 0 11 0 19 42 6 0 0 0
Pontella fera 0 0 28 6 168 0 615 12 587
Labidocera rotunda 0 22 28 19 1552 12 1230 6 671
Tortanus forcipatus 0 5 0 12 0 0 0 0 0
Corycaeus affinis 5 11 0 19 0 0 0 6 0
Oithona sp. 0 11 0 0 0 0 0 0 0
unidentified Harpacticoids 0 11 0 0 0 0 0 0 0
Copepodites 43 60 112 75 419 35 727 40 1090
unidentified Amphipods 10 11 28 0 0 17 280 23 797
Sagitta crassa 48 60 28 68 3187 12 895 40 545
Oikopleura dioica 0 0 0 0 0 0 0 35 0
Decapod larvae 24 168 336 168 2894 35 2740 17 545
Euphausiid larvae 10 0 56 0 84 0 168 12 0
Cumacea 0 0 0 0 0 0 168 12 0
Polycheate larvae 0 11 28 0 84 0 112 0 1803
Banacle larvae 10 76 56 31 126 0 0 0 0
Ostracoid 0 0 84 12 629 17 0 0 18117
Fish eggs 19 0 0 0 0 0 0 0 210
Fish larvae 34 11 0 25 168 12 1286 23 42
Total ind. m~3 11661 19357 51193 16167 16398 11234 42721 16567 79558

N : Night-lights, C : Control (dark)
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Fig. 4. Variation of the abundance of major groups according to the night time (12 July). A: Night-lights, B: Control.
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Table 5. Species composition and abundance of light-attracted zoopankton in 30 August, 2004

Time 18:00 After 3 (h) After 6 (h) After 9 (h) 06:00
Taxon Sunset C N C N C N C N
Noctilluca scintillans 6108 2220 1370 3077 5200 2695 1258 1064 37158
unidentified Siphonophorids 39 0 0 0 28 32 0 46 545
unidentified Trachymedusae 20 0 0 16 0 0 0 17 252
Evadne tergestina 113 268 224 47 84 54 252 23 545
Acartia omorii 35 17 28 10 867 . 65 755 12 84
Acartia erythraea 54 11 0 16 3187 162 2097 23 168
Calanus sinicus - 15 22 0 0 56 0 168 0 84
Centropages furcatus 0 11 0 0 0 0 0 0 0
Paracalanus parvus s. 1 414 593 84 241 112 519 252 0 881
Pseudodiaptomu marinus 0 0 0 5 0 0 0 6 0
Labidocera rotunda 0 34 391 10 2125 173 10401 93 126
Temora discaudata 10 0 84 10 28 43 3103 0 0
Tortanus forcipatus 0 0 0 0 0 11 0 0 0
Corvcaeus affinis 15 11 56 10 0 0 0 0 84
Oithona sp. 25 0 0 16 0 0 0 12 126
unidentified Harpacticoids 0 0 28 10 56 11 0 0 42
Copepodites 79 78 84 73 671 162 3020 40 503
unidentified Amphipods 10 34 252 21 1314 130 1929 64 126
unidentified Isopods 0 0 28 0 0 0 168 17 84
Sagitta crassa 104 50 56 21 56 11 419 12 126
Sagitta enflata 138 73 112 37 34 22 252 23 336
Oikopleura dioica 20 11 0 16 0 22 0 0 168
Decapod larvae 10 45 559 42 1706 693 22479 104 545
Euphausiid larvae 15 22 280 10 112 0 252 0 84
Lucifer sp. 0 6 56 0 0 0 168 0 168
Polycheate larvae 10 17 56 10 28 22 84 17 0
Banacle larvae 0 0 84 0 0 0 0 0 0
Dolioida 0 22 28 0 0 22 0 17 336
Fish eggs 49 22 363 21 56 32 671 17 84
Fish larvae 10 17 671 10 391 22 587 0 0
Total ind./m? 7292 3584 4893 3733 16160 4903 48313 1608 42652
N : Night-lights, C : Control (dark)
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Fig. 5. Variation of the abundance of major groups according to the night time (20 July). A: Night-lights, B: Control.
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