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Abstract: To compare the differences between microcosm study and species sensitivity distribution approach in eco—
logical hazard assessment of copper ion a microcosm system contained planktonic algae rotifers and daphnia was
built and the dynamics of copper ion concentration species abundances and physicochemical properties of the sys—

tem were monitored for 63 d. And on this basis the 63 d-NOEC ( no observed effect concentration) of copper ion for
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the microcosm system was calculated. In the meantime species sensitivity distribution curves were constructed with
chronic toxicity data for fish crustacean insects algae and mollusk which gave a no obvious hazard concentration
for 95% species in the ecosystem ( HC;) . According to test results Daphnia magna had disappeared for a short
time at 110. 80 wg*L” treatment which led to the increase of rotifers and algae abundances. However in the later
period of the test the recovery of Daphnia magna was observed at 110. 80 pg*L™ treatment due to the decrease of the
measured copper ion concentration. While for 212. 06 and 420.26 pg*L” treatments the survival of rotifers and al-
gae were strongly inhibited and no recovery had been observed till the end of test. Compared to HC; value calculat-
ed by the species sensitivity distribution approach the 63 d-NOEC derived from microcosm study was much higher
than HC;. Possible causes might be the different bio-availability of copper ion in different phases of medium and
the interspecies feedback included in the microcosm.
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Table 1  Chronic toxicity data used to extrapolate HC; of copper ions
/(pgeL?)
Species name Classification Endpoint Value/( pdg’]ﬂ)
Barbus tic 10 d-NOE 44
arbus ticto Chordata cyprinidae OEC
“hanna punctat: 1 EC
Channa punctata Chordata  channidae 5 d-NOEC 360
s bairdi 2 E 2
Cottus bairdi Chordata  cottidae 8 d-NOEC 5
Cyprinus carpi 35 d-NOEC 55
yprius carpio Chordata cyprinidae
Odontesthes bonariensis ) . . 16 dNOEC 16.6
Chordata atherinopsidae
il ilus 14 E 14
Rutilus rutilus Chordata cyprinidae dNOEC 0
Fish
Sparus aurate 20 d-NOEC 100
parus aurata Chordata sparidae
Danio rerio o 21 dNOEC 8
Chordata cyprinidae
Ictalurus yF: 2 E 1
ctalurus punctatus Chordata  ictaluridac 8 d-NOEC 500
Pi hales las 30 d-NOEC 11
fmephates prometas Chordata cyprinidae
Oncorhynchus kisutch Chordata  salmonidae 30 dNOEC 282
Oncorhynchus mykiss 21 d-NOEC 41.1

Chordata

salmonidae
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/(pgel™)
Species name Classification Endpoint Value/( M%'L_])
Attheyella crass 120 d-NOEC 130
eyella crassa Arthropoda canthocamptidae
Chydorus sphaericus 29 d-NOEC 44
yeorus sphacticus Arthropoda  chydoriodae
Daphnia longispine 29 d-NOEC 18
aphiia fongispina Arthropoda  daphniidae
Gammarus pulex . 35 dNOEC 10
Arthropoda gammaridae
Crustacea Macrobrachium dayanum Arthropoda  palaemonidac 20 d-NOEC 105
Ceriodaphnia dubi 18 d-NOEC 5
criodapiima Cubra Arthropoda  daphniidae
Daphnia magn: 21 d-NOEC 10
A magna Arthropoda  daphniidae
Daphnia pul. 58 d-NOEC 5
Aphia priex Arthropoda daphniidae
Hyalella aztec 10 d-NOEC 310
yalella azteca Arthropoda  dogielinotidae ¢
hle as rein—
} Chlamydomonas  rein ] 3 d-NOEC 5
hardtii Chlorophyta  chlamydomonadaceae
Chlorella vulgaris 4 d-NOEC 100
orelia valgans Chlorophyta chlorellaceae
Selenastrum capricornu—
3 d-NOEC 6
tum Chlorophyta  chlorellaceae
Anacystis nidulans . 3 d-NOEC 128
Cyanophyta anacystis
Chlorelle noidose 4 d-NOEC 1 000
orelia pyrenoidosa Chlorophyta chlorellaceae ‘
Chlorella sp. 4 d-NOEC 4.5
oretia sp Chlorophyta chlorellaceae ‘
Desmarestia menziesii . 7 d-NOEC 500
Euglenophyta desmarestiaceae
Dinob: . 29 d-NOEC 44
Hnobryon sp Chrysophyta ochromonadaceae
Dunaliella tertiolecte 3 d-NOEC 8
Hnatiella ferflofecta Chlorophyta dunaliellaceae ‘
Entomoneis punctulata o . 3 d-NOEC 0.3
Algae Bacillariophyta naviculaceae
Euglena gracilis 7 dNOEC 3200
Euglenophyta euglenaceae
Fucus serratus 5 d-NOEC 13.4
teus serratus Phaeophyta fucaceae ¢
Mall as sp. 29 d-NOEC 11
Atlomonas sp Chrysophyta mallomonadaceae
Nitzschia closteri 3 d-NOEC 4
fhscina closterium Bacillariophyta nitzschiaceae
Phaeodactylum tricornu— .
o 3 d-NOEC 200
tum Bacillariophyta phaeodactylaceae
Planktosphaeria sp. 29 d-NOEC 11
anilosphactia sp Chlorophyta oocystaceae ‘
Scenedesmus subspicatus 3 d-NOEC 56
cenedesmus subspieatus Chlorophyta scenedesmaceae ‘
Tetraselmis sp. 3 d-NOEC 7
Crraseims sp Chlorophyta chlamydomonadaceae
Pseudokirchneriell
seudokirchneriella 3 d-NOEC 14

subcapitata

Chlorophyta chlorellaceae
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/(ngel?)
Species name Classification Endpoint Value/( pg*L?)
Chi s ripari 8 d-NOEC 2 000
Insect {ronomus ripartus Arthropoda  chironomidae ‘
Chlamys asperrims 2 d-NOEC 2
amys asperrima Mollusca pectinidae
Haliotis rubre 2 d-NOEC 1
ATiotls Tubrd Mollusca haliotidae
Lamellidens corrianus Mollusca  thyasiridae 7 d-NOEC 200
Lampsilis siliquoide 28 d-NOEC 6.6
AMPSIS stiquonded Mollusca pteriidae
L aea pereg| E 1
ymnaea peregra Mollusea  Iymnaeidae 30 d-NOEC 0
Mytilus gall incialis 9 d-NOEC 40
yirus gatioprovincians Mollusca mytilidae ‘
Perna viridis 7 d-NOEC 25
crma vindis Mollusca mytilidae
Physa fontinalis . 30 d-NOEC 10
Mollusca physidae
Molluse .
Placopecten magellanicus 49 d-NOEC 20
Mollusca argopecten
Scapharca inaequivalvis . 14 dNOEC 100
Mollusca arcidae
Villosa iris 10 d-NOEC 100
Hosa ms Mollusca mytilidae ‘
Mytilus edulis . 7 d-NOEC 10
Mollusca mytilidae
Dreissena pol he 63 d-NOEC 10
feissena polymorpha Mollusca mytilidae
Epioblasma capsaeformis - 28 d-NOEC 3.1
Mollusca mytilidae
Lampsilis abruptz 10 d-NOEC 100
Ampstis ghrupta Mollusca pteriidae ‘
. . . . 30 d-NOEC 10
Echinoparyphium recurvatum Mollusca echinostomatidae
Brachionus patulus 24 d-NOEC 20
reciionus paius Rotifera brachionidae
Colpidi ¢ 1 2 d-NOEC 50
pidium campyium Protozoa didiniidae ‘
Hydra viridissime 6 d-NOEC 4
yera vindissima Cnidaria hydridae
Others
Keratell drat 29 d-NOEC 33
cratelia quadrata Rotifera brachionidae
Opercularia sp. B 2 d-NOEC 50
Protozoa operculariidae
Polyarthra sp. 29 d-NOEC 11
oAt sp Rotifera polyarthrae
Dugesia dorotocephals 4 d-NOEC 40
Hgesia dorofocephiata Platyhelminthes dugesiidae
Girardia tigri 4 d-NOEC 400
rrardia Herma Platyhelminthes  dugesiidae
Laeonereis acuta 14 d-NOEC 62.5

Annelida nereidae
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Fig. 2 Changes of daphnia and rotifer abundances in microcosms
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Fig. 3 Changes of algae species abundances in microcosms
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( 4(a)) pH
pH a
26 . pH
2.1.4 ( )
2, pH o
P/R 28d 56d
LOEC 14 d49 d 28d  56d
110.80 pgeL™; (56 d ) LOEC °

110.80 pg°L” 212.06 pgeL'.
7-56 d-NOEC

110.80 wg*L™ 63 d-NOEC  110.80 pgeL”

_ . a 2.2 HC;
3 HC, o
R
( . . 0.99 o Weibull 0.9957
) a HC;  3.278 pg-L™s
2 LOECs ( Dennett’s test P <0.05)
Table 2 LOECs for different endpoints ( Dennett’ s test P <0.05) per sampling date
/d
Time /d 7 14 21 28 35 42 49 56 63
Species abundances
Daphnia magna 212.06( | *)110.80( | )110.80( |)110.80( |)110.80( |)110.80( |)110.80( |)212.06( |)212.06( |)
Brachionus calyciflorus 110.80( [)110.80( |) — — — — — — —
Scendesmus quadricauda — — — — — 110.80( 1)110.80( 1) — —
Scenedesmus oblignus — —  212.06( 1)212.06( 1)212.06( 1)420.26( 1)420.26( 1)
Chlorella vulgaris —  212.06( 1)212.06( 1) — 420.26( 1)
Selenastrum capricornutum - - - - nesct)y - - A20e(h) -
Total algae —  110.80( 1) —  110.80( 1)110.80( 1)110.80( 1)  —
a Chlorophyll a — 420.26( |) — 110.80( }) 110.80( )
Physicochemical properties
pH 110.80( 1)110.80( 1)110.80( 1)110.80( 1)110.80( 1)110.80( 1)212.06( 1)  —
p — — —  420.26( 1)420.26( 1)420.26( |) — — —
R — — —  40.26( 1) — 40026 1) — — —
P/R — — —  110.80( 1)  — — — 11080 L) —
S (n (1):" - i NOEC pe e L7

Note: “Populations were significantly reduced ( | ) or increased ( T) compared to blank control; " No significant effect-dose relationship; the unit of NO—

EC is pgeL7.
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Table 3 HCj; values derived from different models

HCs /( pg-L?)

Model Equation R?
Weibull y=1.0365 x ( l—e—(%)l-“%) 0.9957 3.278
Gompertz y=1.0177 x ¢ —e 1(') 176(;;5‘" 0.9953 2.453
Sigmoid y=0.98154.0617 = (1 + e";;igl) 0.9938 2.046
* ‘2.5306
Logistic y=0.007-0. 9815 x — 13221 0.9955 2.638
Y )2. 5306
22
HC,
3 ( Discussion)
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’ EC,, 10% ~500%; 2“
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