Table 1. Acute Toxicity of Tributyltin to Aquatic Aninals

Har dness LC50 Speci es nean
ng/ L as or EC50 Acut e val ue
Speci es Met hod? Cheni cal ® CaCo,) (wg/l)® (wgl L) Ref er ences

FRESHWATER SPECI ES

Hydr a, S, M TBTO 100 1.11 - TAl Envi r onnent al

Hydra littoralis (97.5% Sci ences, Inc.
1989a

Hydr a, S, M TBTO 120 1. 30 1.201 TAl Envi r onnent al

Hydra littoralis (97.5% Sci ences, Inc.
1989b

Hydr a, S, M TBTO 100 1.14 1.14 TAl Envi r onnent al

Hydra oligactis (97.5% Sci ences, Inc.
1989a

Hydr a, S, M TBTO 120 1.80 1. 80 TAl Envi r onnent al

Chl orohydra viridissn a (97.5% Sci ences, Inc.
1989b

Annelid (9 ng), F, M TBTO 51.8 54 54 Brooke et al. 1986

Lunbri cul us vari egat us (96%

Freshwat er cl am S, U TBTO - 24, 600 24, 600 Buccaf usco 1976a

(113 mm TL; 153 g) (95%

Elliptio conpl anat us

Cl adocer an, S, U TBTO - 66. 3 - Foster 1981

Daphni a nmagna

Cl adoceran (adult), S, U TBTd - 5.26 - Meador 1986

Daphni a nmagna

Cl adoceran (<24 hr), S, U TBTO - 1.58 - LeBl anc 1976

Daphni a nmagna (95%

Cl adoceran (<24 hr), R M TBTO 172 11.2 - ABC Labor atori es,

Daphni a nmagna (97.5% I nc. 1990c

Cl adoceran (<24 hr), F, M TBTO 51.5 4.3 4.3 Brooke et al. 1986

Daphni a nmagna (96%

Cl adoceran (<24 hr), S, U TBTd 250 18 - Crisinel et al.

Daphni a nmagna 1994

Anphi pod, F, M TBTO 51.8 3.7 3.7 Brooke et al. 1986

Gamar us pseudol i aeus (96%

Mosquito (larva), S, M TBTO 51.5 10.2 10.2 Brooke et al. 1986

Cul ex sp. (96%



Table 1. (continued)

Har dness LC50 Speci es Mean
(mg/ L as or EC50 Acut e Val ue
Speci es Met hod? Cheni cal ® CaCo,) (ug/L)° (pg/ L) Ref er ences
Rai nbow trout, S, U TBTO - 6.5 - Buccafusco et al.
(45 mm TL; 0.68 Q@) (95% 1978
Oncor hynchus nyki ss
Rai nbow tr out F, M TBTO 50. 6 3.9 - Brooke et al. 1986
(juvenile), (96%
Oncor hynchus nyki ss
Rai nbow trout (1.47 g), F, M TBTO 135 3.45 - Martin et al. 1989
Oncor hynchus nyki ss (979
Rai nbow trout (1.4 g), F, M TBTO 44 7.1 4.571 ABC Labor atori es,
Oncor hynchus nyki ss (97.5% I nc. 1990a
Lake trout (5.94 g), F, M TBTO 135 12.73 12.73 Martin et al. 1989
Sal vel i nus naynaycush (97%
Fat head m nnow F, M TBTO 51.5 2.6 2.6 Brooke et al. 1986
(juvenile), (96%
Pi nrephal es pronel as
Channel catfi sh, S, U TBTO - 11. 4 - Buccaf usco 1976a
(65 M TL; 1.9 g) (95%
| ctal urus punctatus
Channel catfish F, M TBTO 51.8 5.5 5.5 Brooke et al. 1986
(juvenile), (96%
| ctal urus punctatus
Bl uegil I, S, U TBTO - 227. 4 - Foster 1981
Leponi s macrochirus
Bl uegil I, S, U TBTO - 7.2 - Buccaf usco 1976b
(36 nm TL: 0.67 @), (95%
Leponi s macrochirus
Bl uegill (1.01 g), F, M TBTO 44 8.3 8.3 ABC Laboratori es,
Leponi s macrochirus (97.5% I nc. 1990b
SALTWATER SPECI ES

- Wal sh et al. 1986b
Lugworm (| arva), S, U TBTO 28°¢ ~2-4
Arenicola cristata
Lugworm (| arva), S, U TBTA 28 ~5-10 ~5.03 Wal sh et al. 1986b

Arenicola cristata




Tabl e 1. (Continued)

Speci es Met hod?

Pol ychaete (juvenile), S, U
Neant hes
ar enaceodent at a

Pol ychaete (adult), S, U
Neant hes
ar enaceodent at a

Pol ychaete (adult), R M
Armandi a brevis

Bl ue nussel (Ilarva), R -
Mytilus edulis

Bl ue nussel (adult), R -
Mytilus edulis

Bl ue nussel (adult), S, U
Mytilus edulis

Pacific oyster (larva), R -
Crassostrea gigas

Pacific oyster (adult), R -
Crassostrea gigas

Eastern oyster S, U
(enbryo),
Crassostrea virginica

Eastern oyster R U
(enbryo),
Crassostrea virginica

Eastern oyster R U
(enbryo),
Crassostrea virginica

Eastern oyster, R U
Crassostrea virginica

Eur opean flat oyster R, -
(adul t),
Gstrea edulis

Atl antic dogwhi nkl e R M
(<24 hr-old),
Nucel la lapillus

LC50
Salinity or EC50
Cheni cal ® (ag/ kg) (rglL)©
TBTO 33-34 6.812
TBTO 33-34 21. 41¢
TBTd 28.5 25
(96%
TATO - 2.238
TBTO - 36. 98¢
TBTO 33-34 34. 06°
TBTO - 1. 557
TBTO - 282. 2°¢
TBTO 22 0. 8759
TBTd 18- 22 1.30
TBTd 18- 22 0.71
TBTd 18- 22 3. 96°
TBTO - 204. 4
TBTO 34- 35 72.7

Speci es Mean
Acut e Val ue

(wg/L)

Ref er ence

6.812

25

2.238

1.557

0. 9316

204. 4

72.7

Sal azar and Sal azar
1989

Sal azar and Sal azar
1989

Meador 1997

Thain 1983

Thain 1983

Sal azar and Sal azar
1989

Thai n 1983

Thai n 1983

E&G Bi ononi cs
1976a, 1977
Roberts 1987

Roberts 1987

Roberts 1987

Thain 1983

Harding et al. 1996



Tabl e 1. (Continued)

LC50 Speci es Mean

Salinity or EC50 Acut e Val ue
Speci es Met hod? Cheni cal ® (a/ kqg) wall)® (ugl L) Ref er ences
Hard cl am S, U TBTd - 0.01466' - Becer r a- Huencho
(post larva), 1984
Mer cenaria nercenaria
Hard cl am (enbryo), R U TBTC 18- 22 1.13 - Roberts 1987
Mer cenaria nercenaria
Hard clam (Il arva), R U TBTd 18- 22 1. 65 1. 365 Roberts 1987
Mer cenaria nercenaria
Copepod (juvenile), F, M TBTC 10.6 2.2 - Hall et al. 1988a

Eurytenora affinis

Copepod (subadult), F, M TBT 10 2.5 - Bushong et al.
Eurytenora affinis 1987; 1988

Copepod (subadult), F, M TBT 10 1.4 1.975 Bushong et al.
Eurytenora affinis 1987; 1988

Copepod (adult), R U TBTO - 0. 6326 - Uren 1983

Acartia tonsa (95%

Copepod (subadult), F, M TBT 10 1.1 1.1 Bushong et al.
Acartia tonsa 1987; 1988

Copepod (10-12-d-old), S, U TBTC 18 0. 47 - Kusk and Petersen
Acartia tonsa (99.3% 1997

Copepod (10-12-d-old), S, U TBTC 28 0.24 - Kusk and Petersen
Acartia tonsa (99.3% 1997

Copepod (adult), S, U TBTF 7 1.877 - Li nden et al. 1979
Ni t ocra spi ni pes

Copepod (adult), S, U TBTO 7 1. 946 1.911 Li nden et al. 1979
Ni t ocra spi ni pes

Mysid (juvenile), R M ’ - 0.42 - Davi dson et al.
Acant honysi s scul pta 1986a, 1986b

Msid (adult), F, M ’ - 1. 68° - Valkirs et al. 1985
Acant honysi s scul pta

Mysid (juvenile), F, M ’ - 0.61 0.61 Valkirs et al. 1985

Acant honysi s scul pta




Mysid (juvenile),
Met anysi dopsi s el ongat a

Tabl e 1. (Continued)

Speci es

Mysid (subadult),
Met anysi dopsi s el ongat a

Mysid (adult),
Met anysi dopsi s el ongat a

Mysid (adult),
Met anysi dopsi s el ongat a

Mysid (<1 day),
Mysi dopsi s bahi a

Mysid (5 day),
Mysi dopsi s bahi a

Mysid (10 day),
Mysi dopsi s bahi a

Anphi pod (subadul t),
Ganmar us  sp.

Anphi pod (adult),
Ganmar us  sp.

Anphi pod (adult),
Orchestia traskiana

Anphi pod (adults),
Rhepoxyni us abroni us

Anphi pod (3-5 mm 2-5
ng),
Eohaust ori us estuarius

Anphi pod (adult),
Eohaust ori us
washi ngt oni anus

Grass shrinp (adult),
Pal aenpbnet es pugi o

Grass shrinp
(subadul t),
Pal aenpnet es sp.

Grass shrinp (larvae),
Pal aenpnet es sp.

Met hod?
S, U

TBTO 33-34
Salinity
Cheni cal ® (g/ kg)
TBTO 33-34
TBTO 33-34
TBTO 33-34
TBTd 19-22
TBTd 19-22
TBTd 19-22
TBT 10
TBT 10
TBTO 30
TBTd 32.3
(96%
TBTd 28. 8-
(96% 29.5
TBTd 32.7
(96%
TBTO -
TBT 10
TBTO 20

<0.9732

LC50
or EC50

(wa/l)c
1.946°
2.433°

6.812°

1.1

1.3
5.3°
>14. 60"
108

10

20

>31

Speci es Mean
Acut e Val ue
(gl L)

Sal azar and Sal azar
1989

Ref er ence

<0.9732

>14. 60

108

10

20

>31

Sal azar and Sal azar
1989

Sal azar and Sal azar
1989

Sal azar and Sal azar
1989

Goodman et al. 1988
Goodman et al. 1988
Goodman et al. 1988
Bushong et al. 1988
Bushong et al. 1988
Laughlin et al.

1982

Meador 1997

Meador 1993; Meador
et al. 1993; Meador
1997

Meador 1997

Clark et al. 1987

Bushong et al. 1988

Kahn et al. 1993



Grass shrinp (adult),
Pal aenpnet es sp.

Tabl e 1. (Continued)

Speci es

Anerican | obster
(larva),
Homar us anericanus

Shore crab (larva),
Car ci hus nmmenas

Mud crab (larva),
Rhi t hr opanopeus
harrisii

Mud crab (larva),
Rhi t hr opanopeus
harrisii

Shore crab (larva),
Hem gr apsus nudus

Anphi oxus,

Br anchi ost oma cari baeum

Chi nook sal non
(juvenile),
Oncor hynchus

t shawyt scha

Atl anti c nenhaden
(juvenile),
Brevoortia tyrannus

Atl anti c nenhaden
(juvenile),
Brevoortia tyrannus

Sheepshead mi nnow
(juvenile),

Cypri nodon vari egat us

Sheepshead mi nnow
(juvenile),

Cypri nodon vari egatus

Sheepshead mi nnow
(juvenile),

Cypri nodon vari egatus

Met hod?
R U

R, -

TBTO 20
Salinity
Cheni cal ® (g/ kg)
TBTO 32
TBTO -
TBTS 15
TBTO 15
TBTO 32
TBTO -
TBTO 28
TBT 10
TBT 10
TBTO 20
TBTO 20
TBTO 20

31.41°

LC50
or EC50

(wa/l)c
1.745"

9.732

>24. 3"

34. 90"

83. 28"
<10

1. 460

16.54

16.54

12. 65

4.07

Speci es Mean
Acut e Val ue

Kahn et al. 1993

Laughlin and French

Laughlin and French
Clark et al. 1987

Short and Thr ower

(ugl L Ref er ence
1.745
1980
9.732 Thai n 1983
- Laughlin et al.
1983
34.90 Laughlin et al.
1983
83.28
1980
<10
1. 460
1986b; 1987
- Bushong et al.
1987; 1988
4.944

Bushong et al.
1987; 1988
E&G Bi ononi cs 1979

E&G Bi ononi cs 1979

E&G Bi ononi cs 1979



Sheepshead mi nnow F, M TBTO 28-32 2.315" - EGLG Bi ononi cs
(33-49 M), 1981d
Cypri nodon vari egat us

Tabl e 1. (Continued)

LC50 Speci es Mean

Salinity or EC50 Acut e Val ue
Speci es Met hod? Cheni cal ® (a/ kqg) (wg/l)® (ugl L) Ref er ence
Sheepshead mi nnow F, M TBTO 15 12. 31 - Val ker 1989a
(juvenile),
Cypri nodon vari egat us
Sheepshead mi nnow F, M TBT 10 25.9 9. 037 Bushong et al. 1988
(subadul t),
Cypri nodon vari egat us
Muinmi chog (adul t), S, U TBTO 25 23.36 - E&G Bi ononi cs
Fundul us heteroclitus (95% 1976a
Mum chog (j uvenile), F, M TBTO 2 17.2 - Pi nkney et al. 1989
Fundul us heteroclitus
Munmi chog (I arval), F, M TBT 10 23. 4 - Bushong et al. 1988
Fundul us heteroclitus
Munmi chog (subadul t), F, M TBT 10 23.8 21.34 Bushong et al. 1988
Fundul us heteroclitus
I nl and sil verside F, M TBT 10 3.0 3.0 Bushong et al.
(larva), 1987; 1988
Meni dia beryllina
Atl antic silverside, F, M TBT 10 8.9 8.9 Bushong et al.
Meni di a nenidi a 1987; 1988
Starry fl ounder R M TBTd 30.2 10.1 10. 1 Meador 1997

(<1-year-ol d), (96%
Pl ati cht hys stell atus




& S =static; R=renewal; F = flowthrough; M= neasured; U = unneasur ed.
P TBTA = tributyltin chloride; TBTF = tributyltin fluoride, TBTO = tributyltin oxide; TBTS = tributyltin sulfide.

Percent purity is given in par ent heses when avail abl e.

¢ Salinity (g/kg).

4 Concentration of the tributyltin cation, not the chemcal. |If the concentrations were not neasured and the published
results were not reported to be adjusted for purity, the published results were nultiplied by the purity if it was

reported to be |l ess than 95%

¢ Value not used in determination of Species Mean Acute Val ue because data are available for a nore sensitive life

st age.

" Value not used in determ nation of Species Mean Acute Val ue (see text).

9 The test organi snms were exposed to |l eachate from panels coated with antifouling paint containing a tributyltin

pol ymer and cuprous oxi de. Concentrations of TBT were neasured and the authors provided data to denonstrate
the simlar toxicity of a pure TBT conpound and the TBT from the paint fornulation.

" LC50 and EC50 calculated or interpolated graphically based on the authors' data.



