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DATA EVALUATION RECORD

Chemical: Lindane and Other Pesticides

Test Material: Technical

Study/Action Type: Acute Aquatic Toxicity Test - Amphibians.

Fowler's Toad - Bufo woodhousii fowleri
Western Chorus Frog - Pseudacris triseriata

Study ID: Sanders, H.O. (1970) Pesticide Toxicities to

Tadpoles of the Western Chorus Frog, Psuedacris
triseriata, and Fowler's Toad, Bufo woodhousii
fowleri. Copeia ? (2): 246-251. MRID: 00084757.

Reviewed By: Ann Stavola Signature:Cl}kNJQXXﬁNEJL\
Aquatic Biologist
HED/EEB Date: M% HPS’

Approved By: Harry Craven Signature: <Z/ e

Supervisory Biologist

HED/EEB : Date: b/s/r 755"

Conclusions:

The study is scientifically sound; however, we have no
current guideline requirements for acute toxicity testing with
amphibians. With TLgg values of 4.4 ppm and 2.7 ppm for the
toad tadpole and chorus frog tadpole, respectively, lindane
is moderately toxic to amphibians.

Recommendations:

N/A

Background:

This study was part of the data call-in for the Lindane
Standard.
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Materials and Methods:

A.  Test Animals: Egg masses from the chorus frog, Pseudacris
triseriata and Fowler's toad Bufo woodhousii fowleri were
cultured in the lab. The tests were done on week-old chorus
frog tadpoles and 5-week old toad tadpoles.

B. Dose: Stock solutions of the technical grades of the
pesticides were made in ethanol.

C. Study Design: The bioassays were conducted in 5.7 liter
glass aquaria containing four liters of reconstituted soft
water. The water temperature was maintained at 15.5 °C
and pH 7.1. There were 10 tadpoles in each container.
They were acclimated for 2 hours before the toxicants

were added.

D. Statistical Analysis: The TLsg values were calculated
by the Litchfield-Wilcoxon method. The concentrations
tested and the observed percent mortalities were converted
to logs and probits, respectively, and a linear regression
equation was calculated.

Reported Results:

v
The toxicity of pesticides to toad tadpoles varied greatly.

Lindane was the least toxic insecticide as it had a 96-hr TLsg
value of 4.4 (1.8 to 5.6) parts per million.

There was also a wide range of toxicity for the chorus frog
tadpoles. Lindane was, as for the toads, the least toxic insecti-
cide as it had a 96-hr TLgg value of 2.7 (1.4 to 4.3) parts per
million.

The symptoms of pesticide poisoning were essentially the
same for both species and all pesticides tested--irritability

loss of equilibrium, and then death.

Study Author's Conclusions/QA Measures:

Lindane TLgg Values (96-hr)

Toad tadpole 4.4 (1.8 - 5.6) ppm
Chorus frog tadpole 2.7 (1.4 - 4.3) ppm

TLgg values for the other pesticides are on the attached
table.

No QA statement.
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Reviewer's Discussion:

AO

Tést Procedures:

The procedures basically follow those recommended by
EPA in Methods for Acute Toxicity Tests with Fish
Macroinvertebrates and Amphibians, EPA 660/3-75-009. More
Tesearch is needed before a protocol to study the effects
by toxicants on amphibians can be standardized. Some
areas of research are: life-stage and age, temperature
(which depends on species development), method of exposure,
and preferred species. :

Statistical Analysis:

Without the raw data, the reported TLsg values could
not be validated.

Discussion/Results:

The results indicate that lindane is moderately toxic
to 5-week old toad tadpoles and 1-week old chorus frog
tadpoles.

Adequacy of Study:

1. Category: Supplemental

2. Rationale: No raw data; only one 1ife-stage tested.

3. Repairability: None
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SANDERS—PESTICIDE TOXICITIES TO T;-\DPOU{S 249

Taote 2. EstiMatso Tl Vartes axp CONFIbENCE Linurs (2 2 SE) IN MG, L FOR SEVFRAL TreuNicat
Grape Pesticioes Wit FOUR AND Five-Wees-Otp Toaw, Bufo woodhousii TADPOLES, IN Dioassays
Coxprerip At 15.5° C,

aghe 24 be 48 be 98 he
DDTTL,, Coufidence . Cenfidence Confidence
Pesticide me/l L,  limits Ty  limits TLy limits

Trifluralin 22 0.18 0.10-0.30 9.17 0.10-031 0.10 0.03-0.19
Endrin 26 057 0.33-13 046 0.31-0.65 0.12 0.30-0.66
Toxaphene 26 - 0.60 030-1.2 0.29 0.20-0.42 0.14 0.06-0.35
Guthion 23 063 045-16 0.3t 0.17-0.56 0.13 0.035-033
TDE 26 0.70 023-29 032 21-0.45 0.14 0.10-0.21 s
Methoxychlor 23 0.76 0352-1.1 I R ) 0.02-0.60 - | —
Hcptachlor 23 083 0.19-3.8 0.76 0.23-2. 044 0.50-0.65
Dicldrin 22 11 14 =22 040 0.09-1.2 0.15 0.02-0.47
DEF i 22 i2 0.90-2.6 0.76 0.46-0.82 042 0.16-1.1
Malathion 2. 19 14 -335 050 025-1.3 042 0.09-0.938
Aldrin 26 20 16 -3.1 0.68 0.17-2.7 0.15 0.03-0.73
pDT 24 24 0.73-390 13 00465 10 002-3.6
Hydrothol 191 - 24 32 17 -35 13 093-32 12 0.40-3.4
Benzene T
: hexachloride 26 15 _ _43-40 7.1 48-10 32 03063
Cindane T 26 14 50 —41 547 8196 44 18 -38">
Silvex 2-(2.4.3-T) 26 2 15-32 20 15-28 — —
Molinate . 26 33 18-60 28 12-35 14 42 -36
Paraquat 26 5% 30-100 25 9.4 -64 26 1143

.

graph paper, the concentrations tested and
the observed percent mortalities were con-
verted to logs and probits, respectively, and a

linear regression equation was calculatad.

RESULTS.

The concentrations of some pesticides fatal
to 5095 of the four to five-weck-old toad tad-
poles at three time intervals are listed in
order of sensitivity on the basis of 24 hr TL;,
values (Table 2). The toxicity of pesticides
varied gready with toad tadpoles, . ranging
from a 96 hr TL_, value of 0.10 ppm for

~ trifluralin, to 26 ppm for paraquat. The

most toxic and the least toxic compounds
were herbicides. Endrin was the most toxic
of all the insecticides tested to toad tadpoles,
producing a 505z mortality at a2 concentra-
tion of 0.12 ppm after 2 96 hr exposure.
Lindane, the least toxic insecticide, killed
50% of the toad tadpoles at 4.4 ppm in 96
hr,

There was a wide range in the toxicities
of the different pesticides to one-week-old
chorus frog tadpoles, ranging from the highly
toxic carbophenothion (96 hr TL;, valuc of
0.028 ppm), an organophosphate insecticide,
to the relative non-toxic dimethylamine salc

of 2,4-dichlorophenoxyactic acid (96 hr TL;,
value greater than 100 ppm), a herbicide
(Table 3). ’

Although there were no significant differ- L
ences in toxicity of DDT within the one to
three-weck-old to2d tadpoles, the TL;, valucs
for four to five-weck-old tadpoies after 24 hr
indicated that DDT was 2.2 (1.6-3.3) times
more toxic to the lazter (Table 4). A similar
pattern of increasad semsitivity with age of
tadpole was obscived with DDT and six to
seven-week-old tadpoles. DDT was L7 (0.8~
5.1) times more toxic z2fter a 24 hir exposure
to six and seven-weck-old tadpoles than to
four and [ive-week-oid tadpoles.

Toxicity values reported in this study were
accurmulated from bioassays conducted over
a period of several months. To determine
possible changes in resistance in tadpoles
during holding, refercnce tests (2% hr TLsy)
with technical »,2-DDT (99.952) were con-
ducted periodically during the testing pro-
geam (Table 2, 3). The p,p-DDT produced
consistent results among both specics of tad-
poles over a four month interval and indi-
cated little change in DDT susceptibility.

General observations of bchavior and
symptoms of stress prior to death were ve-
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Tast 3. EsmMario TL; VALUELS AND CoNForscE Liners 1N MG/t (=2 5€) For SEVLRAL “TECHNICAL
CrADE PESTICIDES TO ONE-WEFK-OLM-FROG, Pscudacris triserinta, TADIOLES IN 1IOASSAYS
Cosvucten AT 133* C.

24 he 23 be 48 hr 96 he.
DT TLs, Confidence *  Confidence Confidenca
Pesticide mz/1 TL,, timits TL Himits TL,, limits
7/ Carbopheno- ’
thion 18 - 0lo 0.030-0.£ 0.05 0.010-0.25 0028 0.006-0.09
Dicldrin 14 023 0.085-0.41 022 0.030-0.10 010 . 003-023
Endrin 18 029 0.18 043 029 0.018-0.45 0.18 0.09 ~030
Methoxychlor 1.4 T 044 030 -~0.65 042 020 -062 .- 033 0.19 057
Matathion 14 056 024 -094 032 0.18 -0.68 0.20 0.09.-027
TDE 14 061 0.41 -0.32 030 021 -0.73 0.40 021 -0.73
bDT ‘14 14 091 -28 0.90 040 -15 0.50 050 <23
v’ Parathion 13 16 0.40 ~30 14 091 2.8 10 030 -20
Toxaphene 14 1.7 050 ~32 0.70 040 -12 0350 0.10 -1.1
Piperonyl :
butoxide 14 18 040 -82 13 030 ~12 1.0 0.10 -90
Naled 18 22 050 -0 20 . 090-30— - L1 ... 050 =32
(Lindane 14 40 27 61 38  250-517 27 14 -t
&-Chloro-2-picolinic T . T e T
add 18" 18 90 -27 12 60 -24 60 29 -10
Silvex (Butyl .
T Ether Ester) 1.6 20 14-32 18 10-31 10 40 -18
Paraquat 16 13 18-56 37 28-52 23 21-36
Weedar 64
(Amine salt of
2,4-D) 18 100 100
p
e
Discussion

corded. The symptoms of pesticide poison-
ing followed a predictable pattern (i.e., irri-
eability, followed by loss of equilibrium. and
then death) and were essentially the same for
both species and all pesticides tested. The
tadpoles were irceversibly affected at much
Jower concentrations than TLg, values indi-
cated.

All control animals survived the 96 hr ex-
posure test and exhibited no symptoms of

Stress.

The results indicate a correlation between

the toxicity of the same compounds o tad-

poles and adult frogs and toads. For exam-
ple, compounds such as endrin and dieklein,
were among the most toxic organochlorine
insecticides to adult-cricket frogs (Ferguson
and Gilbert, 1958) aud adult bullfrogs (Rap-
lan and Overpeck, 196i). Data presented
above indicate that endrin and dieldrin were
also the two most toxic insecticides to chorus
frog tadpoles. In the present investization

Taptz 4. EstMATED TLy, VALUES AND CONFIDENCE L1yiTs 1X MG/t (=2 SE) FOR DDT ax> Various
AcEs oF Toap, Bufo woodhousii, TADPOLIS IN BIOASSAYS Coxvrerep at 135° C.

24 he 48 he i 96 he
:g Confidence Conlfidence Confidence
Age (eng) TL,, limits TL,, limits TL,, limits
1-week 15 53 29 -99 18 '095-33 075 023 -20
2.3-weeks 56 54 29 -10 13 0.32-5.3 — -—
4-3-wecks 74 24 0.73-8.0 1.0 00465 10 002 -3.6
6 weeks 350 22 0350-15 041 023-0.6 0.10 002 -06
7 weeks 600 14 0.90-20 0.75 0.61-1.1 003 0.096-0.4
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