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Domestic Test Species for Aquatic Toxicity Assessment in Korea. An, Youn-Joo*, Sun-Hwa
Nam and Jae-Kwan Lee' (Department of Environmental Science, Konkuk University, Seoul

143-701, Korea; 'Water Quality Division, National Institute of Environmental Research,
Korea)

The use of aquatic species in ecotoxicity research is well established in developed
countries. However, there are limitations of using the species that are not native to
Korea, and the toxicity data produced by domestic test species are significantly
needed to reflect the domestic situation. The purpose of this study was to investigate
the domestic species that can be applicable for the aquatic toxicity assessment in
Korea. Aquatic toxicity data were collected in the framework of the project
‘Development of integrated methodology for evaluation of water environment’ to
obtain a range of test species used for aquatic toxicity assessment internationally.
The test species collected were evaluated in terms of domestic distribution based on
the reliable references and the advices of experts. We figured out the 71 test species
native to Korea. They included 7 fish, 26 invertebrates (2 annelids, 2 bryozoa, 13
crustaceans, 3 insects, 4 mollusc, 1 platyhelminth, and 1 protozoan), 26 plants (9
diatoms, 14 green algae, 3 macrophytes), and 12 others (2 amphibians, 3 bacteria, 6
blue-green algae, and 1 fungus). The result of this study should be a very useful
information for ecotoxicity assessment in aquatic ecosystem, especially in choosing
the test species applicable for the ecotoxicity in Korea hereafter.
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Table 1. List of the toxic substance.
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A7t oAw] 2870 &5, 18]ln HEE A 157 335
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3}E- (Organophosphorus compound) A £3F A}ehe)
AT 8 G5 G4 2R A G 2
4> (Fluorine, F), &-%7]€k4 (Total organic carbon, TOC),
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(Table 1).
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HellA AAR 3RS daoz £3d A SA
AlgEL FAH oz XA ] ¥ A=A deeH
o9} ByAME E3 4£A=Hg) U.S. EPAY Ambient

Item

Substance

Protection item
for human health (8)

Arsenic (As), Cadmium (Cd), Chromium (VI) (Cr®*), Cyanide (CN), Lead (Pb), Mercury (Hg),
ABS, Polychlorinated biphenyls (PCBs)

Preliminary item for
water quality
assessment (20)

Iron (Fe), Zinc (Zn), Manganese (Mn), Trichloroethylene (TCE), Tetrachloroethylene (PCE),
Dichloromethane (DCM), 1, 1-dichloroethylene (1, 1-DCE), Benzene, Carbon tetrachloride,
Phenol, Copper (Cu), Selenium (Se), Boron (B), 1, 1, 1-trichlorcethane, Toluene, Ethylbenzene,
Xylenes, 1, 2-dibromo-3-chloropropane (DBCP), 1, 2-dichloroethane, Chloroform

Vinyl chloride, Styrene, Chlorophenol, 2, 4-dichlorophenol, 2, 4, 6-trichlorophenol,

Monitoring item for
drinking water (13)

Pentachlorophenol (PCP), Alachlor, Bis (2-ethylhexyl)adipate (DEHA),
Bis (2-ethylhexyl)phthalate (DEHP), Benzo(a)pyrene (BaP), 2, 4-dichlorophenoxyacetic acid

(2,4-D), Trichloroacetic acid, Antimony (Sb)
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Water Quality Criteria (AWQC), U.S. EPA2] ECO-
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> 92

Z02 Table 2 AA|He] ot FHFFEZL FHF
% (Annelids) 15%, #]% 5% (Bryozoa) 3%, 37H5
{Crustaceans) 38%, &% % (Insects) 27%, dA &
(Mollusc) 34%, 3 =% (Platyhelminthes) 4%, QA%
2 (Protozoa) 2%, #3] 5E (Rotefera) 22 2 Table 3¢
Hesc AE2E FEF (Diatoms) 9%, X EF
(Green algae) 155, o] 3] $~4) 4] E- (Macrophytes) 33|
(Table 4), 7|82 FxF (Amphibians) 12%&, A5
(Bacteria) 3%, Y% (Blue-green algae) 7%, o&%
(Fungi) 2% 0]t} (Table 5).
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Table 2. List of the fish for aquatic toxicity assessment.

Species
No.
Scientific name Common name
1 Ameiurus melas Black bullhead
2 Anguilla rostrata American eel
3 Aphyosemion gardneri Blue lyretail or toothed carp
4 Barbus gonionotus Silver barb
5 Barbus javanicus Java barb
6 Barbus sophore Dotted barb or two spot barb
7 Barbus ticto Two spotted or tic tac toe barb
8 Brachydanio rerio Zebra danio or zebrafish
9
10 Catla catla atla
11 Catostomus catostomus Longnose sucker
12 Catostomus commersoni White sucker
13 Channa punctata Snake-head catfish
14 Cichlasoma bimaculatum Black acara
15 Cirrhinus mrigala Carp or hawk fish
16 Clarias batrachus Walking catfish
17 Colisa fasciata Giant gourami
18 Coregonus hoyi Bloater
19
20 Esox lucius Northern pike
21 Faxonella clypeatus Crayfish
22 Fundulus diaphanus Banded killifish
23 Gambusia affinis Mosquitofish
24 Gambusia holbrooki Eastern mosquitofish
o5 ol S
26 Gila elegans Bonytail
27 Gymnocorymbus ternetzi Black tetra or blackamoor
28 Heteropneustes fossilis Indian catfish
29 Ictalurus punctatus Channel catfish
30 Jordanella florldae Flagfish
31 Labeo bata Fish
32 Labeo calbasu Carp
33 Labeo rohita Rohu
34 Lepidomeda vittata Little colorado spinedace
35 Lepomis cyanellus Green sunfish
36 Lepomis gibbosus Pumpkinseed
37 A £ i
38 epomis microlophus Redear sunfish
39 Leuciscus idus Ide
40 Luxilus cornutus Common shiner
41 Micropterus dolomieul Smallmouth bass
42
43
44 Morone americana White perch
45 Morone saxatilis Striped bass
46 Mystus vittatus Striped catfish
47 Notemigonus crysoleucas Golden shiner
48 Notopterus notopterus Asiatic knifefish or bronze featherback
49 Notropis atherinoides Emerald shiner




Table 2. Continued.
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Species
No.
Scientific name Common name
50 Oncorhynchus clarki Cutthroat trout
51 Oncorhynchus gorbuscha Sakhalin salmon
52 Oncorhynchus kisutch Coho salmon
53 Oncorhynchus mykiss Rainbow trout
54 Oncorhynchus nerka Sockeye salmons
55 Oncorhynchus tshawytscha Chinook salmon
56 Orconectes iimosus Crayfish
57 Orconectes immunis Crayfish
58 Orconectes nais Crayfish
59 Orconectes virilis Crayfish
60 Oreochromis aurea Blue tilapia
61 . o
62
63 Perca flavescens Yellow perch
64 Perca fluviatilis Perch
65 Petromyzon marinus Sea lamprey
66 Pimephales promelas Fathead minnow
67 Poecilia reticulata Guppy
68 Pomoxis nigromaculatus Black crappie
69 Procambarus clarkii Crayfish
70 Procambarus sp. Crayfish
71 Ptychocheilus lucius Colorado squawfish
72 Ptychocheilus oregonensis Northern squawfish
73 Rasbora heteromorpha Harlequin fish, red rasbora
74 Rasbora sp. Harlequin fish
75 Rhinichthys atratulus Blacknose dace
76 Rutilus rutilus Roach
77 Salmo gairdneri Rainbow trout or donaldson trout
78 Salmo salar Atlantic salmon
79 Salmo trutta Brown trout
80 Salvelinus alpinus Arctic char
81 Salvelinus confluentus Bull trout
82 Salvelinus fontinalis Brook trout
83 Salvelinus namaycush Lake trout, siscowet
84 Tilapia melanopleura Red breasted bream
85 Tilapia mossambica Mozambique tilapia
86 Tilapia nilotica Nile tilapia
87 Tilapia zilli Tilapia
88 Trichogaster trichopterus Blue or 3-spot gourami
89 Xyrauchen texanus Razorback sucker

Domestic test species

2|2} A Al3 (Mortality Toxicity Test), Aol 27| A
EA A} (Barly-life Stage Toxicity Test), 4] =4 A
3] (Reproduction Toxicity Test) 52 37}x] Al =A
Aol ARSEE AL B4 Al BAAEAR Qg o

Aelz71A 54 AL o172 AR DA (ol eges,

embryos, larvae, juvenile stages 5)8 HAEZ9] £

Fo A2 5o UT I BB A% Agolm, A9 e Whsl] 9T Ageleh
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Table 3. List of the invertebrates for aquatic toxicity assessment.

Species
No.
Scientific name Common name
Annelids
1 Aeolosoma headleyi Oligochaete
2
3
4
5 Limnodrilus hoffmeisteri Tubificid worm
6 Lumbriculus variegatus Oligochaete
7 Nais sp. Oligochaete
8 Qulstadrilus multiretorus Tubificid worm
9 Rhyacodrilus montana Tubificid worm
10 Spirosperma ferox Tubificid worm
11 Spirosperma nikolskyi Tubificid worm
12 Stylodrilus herlnglanus Tubificid worm
13 Tubifex rivulorum Slug worm
14 Tubifex tubifex Tubificid worm
15 Varichaeta pacitica Tubificid worm
Bryzoa
1
2
3 Plumatella emarginata Bryozoan
Crustaceans
1 Alona affinis Cladoceran
2 Asellus bicrenata Isopod
3 Asellus communls Isopod
4
5 Caridina nilotica Shrimp
6 Caridina rajadhari Freshwater prawn
7
8
9 Corophium insidiosum Scud
10 Crangonyx pseudogracilis Amphipod
11 Cyclops sp. Cyclopoid copepod
12 Cyclops varicans Copepod
13 Cyclops viridis Cyclopoid copepod
14
15
16
17
18 Daphnia pulicaria Cladoceran
19 i
20
21 Diaptomus forbesi Calanoid copepod
22 Diaptomus sp. Calanoid copepod
23 Gammarus fasciatus Scud
24 Gammarus fossarum Scud
25 Gammarus pseudo Scud
26 Gammarus pseudollmnaeus Scud
27 Gammarus sp. Scud
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Table 3. Continued.
No.
Scientific name Common name
28
29 Lirceus alabamae Isopod
30 Macrobrachium rosenbergii Giant river prawn
31
32
33
34
35
36 treptocephalus proboscideus Fairy shrimp
37 Streptocephalus rubricaudatus Fairy shrimp
38 Streptocephalus texanus Fairy shrimp
Insects
1 Acroneurla lycorlas Stonefly
2 Aedes aegypti Yellow fever mosquito
3 Asellus communis Aquatic sowbug
4 Asellus i dius ic sowb
5 - ,
6 Chironomus riparius Midge
7 Chironomus sp. Midge
8 Chironomus tentans Midge
9 Chironomus thummi Midge
10
11 Corixa sp. Water boatman
12
13 Dytiscus sp. Diving beetle
14 Ephamerella subvaria Mayfly
15 Ephemerella grandis Mayfly
16 Ephemerella sp. Mayfly
17 Hydropsyche bettenl Caddisfly
18 Hydropsyche sp. Caddisfly
19 Ischnura verticalis Damselfly
20 Nepa sp. Water scorpion
21 Paratanytarsus parthenogenetic Midge
22 Pteronarcella badia Stonefly
23 Pteronarcys callfornica Stonefly
24 Pteronarcys dorsata Stonefly
25 Ranatra sp. Water scorpion
26 Ste-ma rubrum Mayfly
27 Tanytarsus dissimilis Midge
Mollusc
1 Actinonaia pectorosa Mussel
2 Amanicola sp. Spire snail
3 Anculosa sp. Snail
4 Apiexa hypnorum Snail
5 Campeloma decisum Brown mystery snail
6 Cipangopaludina malleata Mud snail
7
8 Dreissena polymorpha Zebra mussel
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Table 3. Continued.
No. Species
Scientific name Common name
9 Elimia livescens Liver elimia or river snail
10 Goniobasis livescens River snail
11 Goniobasis sp. Snail
12 Heli trivol Ramshorn snail
13
14 Lamellidens marginalis Mussel
15 Lampsilis straminea claibornensis Mussel
16 Lampsilis teres Mussel
17 Lymnaea acuminata Pond snail
18 Lymnaea emarginata angulata Pond snail
19 Lymnaea luteola Pond snail
20 Lymnaea sp. Pond snail
21 Lymnea palustris Snail
22 Nitocris sp. Snail
23 Perna perna Brown mussel
24 Physa gyrina Snail
25 Physa heterostropha Snail
26 Pouch snail
27 it o kst
28 Physella heterostropha Pewter physa or snail
29 Pila globosa Apple snail
30
31 e S gt
32 Utterbackia imbecilis Mussel
33 Vilosa vibex Mussel
34 Viviparus bengalensis Snail
Platyhelminthes
1 Dendrocoelum lacteum Planarian
2 2 - -
3 Dugesia sp. Turbellarian or flatworm
4 Dugesia tigrina Turbellarian or flatworm
Protozoa
1 i
2 Spirostomum ambiguum Protozoan
Rotifera
1 Brachionus calyciflorus Rotifer
2 Philodina acuticornis Rotifer

Domestic test species

FAHFEELAE FYFE 2% HYEE 25 A4H
T TE5F 3% QAEE 4%, HYFE 1F YAEE
15e] 23, o] F FhFol &3l 12%9] EHZS
Fie dAZ XA} 54 Al1Y (Mortality Toxicity Test), -4
o Aol A1 Al (Immobilization Toxicity Test), A4
=2 A% (Reproduction Toxicity Test) 9] 371 Alej

54 Qo] AR A1 54 APE $4EA
T SR AE S AT e 2437 9]
Agelm, 19 Aol 54 AV BASFE) 54 Sl
W S4B dFe 245 9 Aol ma 4
N 54 ARe BHRRe) AL, AT B A4
5l U SHBA) B 2Ye7] 913 Aol

O.L. 0.|.4
2
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Table 4. List of the plants for aquatic toxicity assess-

Table 5. List of the others for aquatic toxicity assess-

ment. ment.
No. Species No. Species
Scientific name Common name Scientific name Common name

Diatoms Amphibians
1 Ambystoma gracile Salamande
2  Ambystoma opacum Marbled salamander
3  Bufo americanus American toad
4  Bufo melanostictus Common indian toad
5  Bufo woodhousei fowleri ~ Fowler’s toad
6 J F
7
8 Rana cyanophlyctis Skipping frog
9  Rana hexadactyla Frog

Green algae 10 Rana pipiens Leopard frog

© 00 =1 B = Ot W N

[ A
N W= O

Scenedesmus subspicatus Green alga

o
~

15
Macrophytes

omestic test species

) 20, o £ Sapt At 1429) waRE
2 AA A3 =A Al¥ (Growth Inhibition Toxicity
Test)oll AH8-5ch A7 A8 54 AP w274 A%
ol PIX= SAAEAY g Hrkelr] $1g Ageln

el AT 2% AlEF 3%, BT 6%, 4 1
Foioh

3. AElEA A YF F S AT v

o shated 4 =] sl 39 s A
FE2 2 265F 0|t} o] = ZU e SA Hole] A

-
=

Clawed toad

12 Xenopus laevis

Bacteria

Anacystis nidulans Blue-green alga

candidum

omestic test species

73 AlEEe F T1Ho= AupA oz 26.8%2)
2 XpA|3hch(Table 7). A% $HZE2 AH R, o]
2& AA 89%F F TR0 1.9%F AXsT FHF
270 i 125% 3 26202 20.8%% XA} A
2 AA 27% Z 26202 96.3%% 2Asl2 7]E}
o AA 24F F 12F 02 50.0%F A3} {33}

eae) %Ag PR S e AEE

4 T dp

(o7
Y
o M4

14

o whe Aelahy] Wl FHT ARAL JefRA
24 Ass} A& A4S $48 4B W= Aol
B 592 2R 4 FIPr=E A2

2 glch et o A FARe= AgHm Qe A
FE FoA W AAEA Frl A4 BT AEF
o st B4 Ass} NLA 2SS 4BEY W=



10

SRF - WM. ol

Table 6. Korean test species used for aquatic toxicity assessment.

Species

Classification Reference
Scientific name Common name Korean name
Fish
Fish Carassius auratus Crucian carp o] 77} 1}, 2002
Cyprinus carpio Common carp o) o} 23 8}, 2002
Gasterosteus aculeatus Three spine stickleback 27} 127] 715} 1}, 2002
Lepomos macrochirus Blue gill 282 73 4}, 2002
Micropterus salmoides Large mouth bass Ll E 2} 1}, 2002
Misgurnus anguillicaudatus ~ Oriental weatherfish n) 2] 23} 6}, 2002
Oryzias latipes Medaka £4H 77} 1}, 2002
Invertebrates
Annelids Branchlura sowerbyi Tubificid worm ol7}u] x5 o] 7, 2004
Glossiponia complanta Leech - -
Bryozoa Lophopodella carteri Bryozoan )79 7, 1990
Pectinatella magnifica Bryozoan - -
Crustaceans  Bosmina longirostris Water flea 71 BEH 5 A4 B 3591 2] 3), 1996
Ceriodaphnia dubia Cladoceran Y=g EW S AARFF} 2 5], 1996
Ceriodaphnia reticulata Cladoceran BIZ A B 5 7 B 5591 2] 3], 1996
Daphnia carinata Water flea = At B 57013 2] 5], 1996
Daphnia obtusa Cladoceran 3 E = At B 530} 2] 3], 1996
Daphnia pulex Cladoceran AEWE AR RE 332 3, 1996
Daphnia sp. Water flea - 7 &, 2004
Diacyclops thomasi Calanoid copepod JAAEHF 2k W 5 ol 0] 3], 1996
Hyalella azteca amphipod - -
Moina dubia Water flea - -
Moina macrocopa Cladoceran Do} F A %, 2004
Simocephalus serrulatus Cladoceran HoluA | g s B 339103, 1996
Simocephalus vetulus Cladoceran VARGAR-R e 7 %, 2004
Insects Chironomus plumosus Midge A A ¥ 55013 2] 3], 1996
Cloeon dipterum Ephemeroptera o) mnlslgate] -
Culex pipiens Northern house mosquito #2743 5.7 A X5 5013 2] 3], 1996
Mollusc Corbicula fiuminea Bivalvia - -
Indoplanorbis exustus Snail - -
Physella acuta Bladder snail S o] Fd o) -
Semisulcospira libertina Marsh snail 7] Ad B I FSH 25, 1996
Platyhelminthes Dugesia japonica Flatworm Fehle]o} -
Protozoa Euglena gracilis Euglena - -
Plants
Diatoms Gomphonema parvulum Diatom Zu 57 At M 330k 2] 3], 1996
Navicula fonticola Diatom Zal 20 -
Navicula pelliculosa Diatom Zu = -
Navicula seminulum Diatom e b ¥ 33013 2] 3], 1996
Nitzschia closterium Diatom AT Ea1 1968
Nitzschia fonticola Diatom =3 s 2l B 55015 2] 5], 1996
Nitzschia palea Diatom =g A B 530} 2] 3, 1996
Skeletonema costatum Diatom Zgatsg Adm s34 23], 1996
Stephanodiscus hantzschii Diatom Eiuksg AL 974, 2000
Green algae  Ankistrodesmus falcatus Green alga Aure s = aA7, 2004
Chlamydomonas reinhardtii  Green alga - -
Chlamydomonas sp. Green alga - -
Chlorella pyrenoidosa Green alga AFm L -
Chlorella sp. Green alga e -




Table 6. Continued.
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Species
Classification Reference
Scientific name Common name Korean name
Chlorella vulgaris Green alga SFe T At B33k 0] 3, 1996
Dunaliella sp. Green alga - -
Scenedesmus abundans Green alga At AER A B3 F0k% 2] 3], 1996
Scenedesmus acutus Green alga FAGFAESE FHIA A4, 2004
Scenedesmus capricornutum  Green alga FHAgtrER -
Scenedesmus quadricauda Green alga FlHArEF | 5, 1998
Scenedesmus sp. Green alga HAlrER -
Selenastrum capricornutum Green alga At EF -
Selenastrum sp. Green alga Aired -
Macrophytes  Elodea canadensis Water weed 7=t -
Lemna gibba Inflated duckweed - -
Lemna minor Duckweed /=% Zst o], 2001
Others
Amphibians  Rana catesdeiana Bullfrog gyl B 71, 1982
Rana temporaria Frog FHapab ) T2 Al Bz 20}y 3], 1996
Bacteria Bacillus subtilis Bacterium - -
Clostridum botulinum Bacterium - -
Pseudomonas putida Bacterium - -
Blue-green Anabaena flosaquae Blue-green alga g3 3, 1968
algae Anacystis aeruginosa Blue-green alga AT Tk, 1968
Microcoleus vaginatus Blue-green alga e Ea4, 1968
Microcystis aeruginosa Blue-green alga e
Microcystis sp. Blue-green alga 27 =327 k4, 2004
Oscillatoria agardhii Blue-green alga =57 ¥, 1968
Fungi Saccharomyces cerevisiae Yeast - -
Table 7. The percentage of domestic test species.
Classification Number of Number of . Domestic t.est spgcies to test
test species domestic test species species ratio (%)
Fish 89 7 7.9
Fish 89 7
Invertebrates 125 26 20.8
Annelids 15 2
Bryozoa 3 2
Crustaceans 38 13
Insects 27 3
Mollusce 34 4
Platyhelminthes 4 1
Protozoa 2 1
Rotifera 2 0
Plants 27 26 96.3
Diatoms 9 9
Green algae 15 14
Macrophytes 3 3
Others 24 12 50.0
Amphibians 12 2
Bacteria 3 3
Blue-green algae 7 6
Fungi 2 1
Total 265 7 26.8
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