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Six standard methods for marine ecotoxicological tests were established(or applicated) using marine decom-
poser, primary producers and consumers. Development processes referred to the standard methods established
by USEPA(United States Environmental Protection Agency), international organizations and European meth-
ods. However, the standard test species were selected among the domestic species generally found in the Korean
waters and sediments. The test methods provide the culture/maintenance of test species, test methods, repro-
ducibility and quality acceptance criteria etc. A total of nine test species were designated including biolu-
minescent bacteria(Vibrio fischeri), diatom(Skeletonema costatum), seaweed(Ulva pertusa), rotifer(Brachionus
plicatilis), benthic copepod(Tigriopus japonicus), benthic amphipods(Mandibulophoxus mai, Monocorophium
acherusicum), and fishes(Oryzias latipes, Paralichthys olivaceus). These test species represent the decomposer,
primary producer and consumers in marine trophic system in Korean coastal ecosystems, and we recommend
the “battery test” including at least one species from the each trophic level for marine ecotoxicological test.

Keywords: Standard Method, Marine Ecotoxicity, Test Species, Vibrio fischeri, Skeletonema costatum, Ulva
pertusa, Brachionus plicatilis, Tigriopus japonicus, Mandibulophoxus mai, Monocorophium acherusicum, Ory-

zias latipes, Paralichthys olivaceus, Battery Test
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g3l om, At ERe ﬂgﬁﬁ‘*“]*ﬂi 28 (Korea Marine
Microalgae Culture Center) S 2B kol 23 2ofl A 6711 ©]
& A vieFsitt. SR/ 9 A 22 R s oigt s
S Hol P E AT A, SAR = St /A3 E
ATa 9 BT S A e oA Eektol AR AeA A
712 oY ARgste] Ajdel o]g8isict. o]gjell HaT Y
2 MG ofelellx] AR & A o] Al At
S3GTh Ao o] &9 APAAES] IS5 ol ARSI
21 T2 & 5E5A AXE AEBEE 5YAE =l A
AIBHA AAE o] it
7 AlEAAES A7 A gl AlEdEY A5 2 A
34l ek Sol goldt T A AAseloH, AIFAEE Al
e ZF e BAE Whdste] AAsisict. 5o AE Ate]
A& (reproducibility)? A8 EE2] F5 gold< uefsiglth &=
st ZF ARAEERE AJE 7]l A3ekA] ] o F-E ke <Al
HAZE7](test acceptability criteria)™S AAISFS1 M, HESF A
o A= U (sensitivityyg FS3l] flste] AIEAEE 1F
S3EAS Asto] 7L7L°ﬂ sk WA= HAE ARSI
TR EE ARE FAN R ATt
F &5 (NOEC, No Observed Effective Concentration), & 4%
G55 (LOEC, Lowest Observed Effective Concentration), 53]
AHLCso, Median Lethal Concentration) B+ WF=% $F-5 5 (ECso,
Median Effective Concentration) ™ AZ|77F 52 Axkel= E4
A E ARSI

l

vixjElo 7 =A] A3

AlSAE0| MX
4—%*16“3?54 AR A4 AR EERE

EHZ% ]:H_L/H —r} *gg

F52] golA vEste] st HF EEAIPTS T
S 3 H AR _i'ra A= en, 7 A% 7152 Table 13}
2}, g ’\*@ 7|5Eo] ul-g- vpekstaL 2o A Vs B
HEshe AlE S 371 vk ol %Aexgo AEA-NA 2 o) IS B
AE aEEl] 7P FaEE Aes HE 25 APTeE A4

SFSItH(Table 2).
AR FIEA ] FdetA o

Table 1. Selection criteria of standard test species for marine ecotoxicological test.

Parameters Conditions
Availability Test species must be supplied as needed from field collection, lab culture or commercial suppliers
Sensitivity Sensitivity on pollutants must be high and consistent

Tolerance to abiotic factors

Route of exposure

test materials
Ecological relevance
Geographic distribution Wide spatial distribution

Standardized methodology

Wide tolerance to environmental conditions such as grain size, salinity and water temperatures etc
Test species must have the inter-relationship with the exposed materials and also effectively reflect the toxicity of the

Test species must have the ecological and economical importance

Test species must have the established standard method, otherwise, reference test and test acceptability criteria must

be provided separately with experimental data.

Field validation
Life history

Ecotoxicity test results must reflect the chemical pollution and community structures in filed
Test species must have the various life cycles which can be applied to estimate sublethal effect etc.
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Table 2. Standard test species and endpoints for marine ecotoxicological test.

Trophic roles Groups Species name Endpoints
Decomposer Bacteria Vibrio fischeri Bioluminescence inhibition(ECsp)
) Phytoplankton Skeletonema costatum Population growth inhibition(ECs)
Primary Producer .
Seaweed Ulva pertusa Sporulation(ECso)
Zooplankton/Benthos Brachionus plicatilis/ Tigriopus japonicus Mortality(LCso) Population growth inhibition(ECso)
Consumer Fish Paralichthys olivaceus/Oryzias latipes Mortality(LCso)
Benthic amphipods Mandibulophoxus mai/ Monocorophium acherusicum Mortality(LCso)
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Table 4. Summary of test conditions and test acceptability criteria for
marine diatom Skelefonema costatum, growth inhibition toxicity tests.

Parameters Test condition

Test type static non-renewal

End point population growth inhibition(ECso)
Test organism Skeletonema costatum

Test duration 72 or 96 hr(72hr recommended)
Test temperature 25°C+2°C

Test salinity 20~35 psu(30 psu recommended)
Light quality “cool white” fluorescent lighting
Light intensity 6000~10000Lux

Photoperiod continuous

Test chamber size 50 ml test tube

Test solution volume 30ml

Dilution water natural or artificial seawater
Renewal of test solution none

Aeration none

Culture media 2

Initial cell density 5,000~10,000 cells/ml

Feeding regime none

Cleaning none

Test concentrations five+control

Number of replicates per 3~5

concentration
Sample volume required
Test acceptability criterion

1~2L depending on test volume
r=0.04/hr or greater growth rates in control

Table 3. Test acceptability criteria and standard reference materials for each test species.

Species name

Test acceptability Standard reference materials

Vibrio fischeri

Skeletonema costatum

Ulva pertusa

Brachionus plicatilis/ Tigriopus japonicus
Paralichthys olivaceus/Oryzias latipes
Mandibulophoxus mai/ Monocorophium acherusicum

0.6~1.8 in bioluminescence changes

Zinc sulfate

r>0.04/h in control Potassium dichromate
80% or greater sporulation rate in control Copper chloride
90% or greater survival rates in control/r>0.7/day in control Copper or Cadmium
80% or greater survival rates in control Copper or Cadmium
80% or greater survival rates in control Copper or Cadmium
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Table 5. Scoring table for each standard method in terms of the availability.
Phyto- Zooplankton fish benthic amphipod  sea bac- aver-

Assessment parameters - — .

plankton rotifer Tigriopus medaka flounder Ma  Mm  weed  teria age
Species availability 10 10 9 8 5 10 7 7 10 8.4
Lab maintenance 10 10 10 10 5 10 5 7 10 8.6
Ecological importance 10 7 7 10 10 8 7 7 5 7.9
Sensitivity 8 5 6 6 7 6 7 8 9 6.9
Availability of International standard methods 10 10 7 9 7 10 9 7 10 8.8
Test procedures 8 9 9 7 6 8 8 10 10 8.3
Originality in test method 8 8 10 8 9 8 8 10 8 8.6
Test duration 8 10 10 7 7 6 6 8 10 8.0
Test cost 7 8 7 6 5 8 5 7 8 6.8
Institutional implementation 8 7 7 8 8 10 10 8 10 8.4
Total 87.0 84.0 82.0 79.0 69.0 84.0 72.0 79.0 90.0 80.7
Average 8.7 8.4 8.2 7.9 6.9 8.4 7.2 7.9 9.0 8.1
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