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DATA EVALUATION RECORD

CHEMICAL: See tables

FORMULATION: Technical Grades

. CITATION: MRID 05017538. Sanders, H.O. (1972) Toxicity of same insecticides
to four species of malocostracan crustaceans. Washington, D.C: U.S.
Department of the Interior, Fish and Wildlife Service. (U.S. Bureau of Sport
Fisheries and Wildlife Technical Paper No. 66).

REVIEWED BY: Ann Stavola Q)\Uwz)&?o\m@k

Aquatic Biologist
HED/EEB

DATE REVIEWED: May 23, 1983

TEST TYPE: Static and intemmittent flow aquatic toxicity tests

Gammarus fasciatus (scud) - Orconectes nais (Crayfish)
Palaemonetes kadiakensis (glass shrimp) Asellus brevicaudus
) : (Sowbug)

REPORTED RESULTS: See tables

REVIEWER'S CONCLUSIONS: The studies are scientifically sound but do not

meet our guideline requirements for freshwater invertebrate testing. -
The results indicate that lindane, 99% ai, is very highly toxic to

Gammarus faxciatus and Asellus brevicaudus. The respective 96-hr LC50
values were 10 (7-14) ppb and 10 (7-14) ppb.




Materials and Methods
Test Procedures

The organisms used in this study were the scud, Gammarus fasciatus,
the sowbug, Asellus brevicaudus, the glass shrimp, Palaemonetes kadiakensis,
and the crayfish Onconectes nais. The animals were collected fram local
FW streams and ponds and kept in an indoor simulated stream prior to acclimation

in the test aquaria.

» Short-temm acute toxicity tests were conducted according to the methods

of Sanders' paper, "Toxicity of Pesticides to the Crustaceans, Gammarus
Jacustris”, MRID 00097842. The long-term studies were conducted with an
intermittent-flow proportional diluter.

Most of the tests were conducted with soft-quality reconstituted water,
while same were conducted with hard-quality well water. The static tests
were conducted at 21°C and the intemittent-flow tests at 18-21°C. There were
duplicate test vessels containing 10 organisms each per concentration. In
the tests with lamge crayfish, there was only one animal per container and
10 containers per replicate. Controls were used for each tests.

Statistical Analysis

A modification of the Litchfield-Wilcoxon method was used to calculate
the TLgg values and confidence limits. The concentrations and observed
percent mortalities were converted to logs and probits, respectively; and
a linear regression equation was calculated.

Results and Discussion
Scuds (Tables 2 to 5)

Organophosphates are generally more toxic than organo chlorines to
scuds. Some insecticides were slightly more toxic in raw water, but in
most cases the differences were not statistically significant. Table 5
gives a comparison of toxicity under static and flow-through conditions.

Glass Shrimp (Tables 6 to 8)

The results are for testing done with late-~instar glass shrimp using
raw water. Table 7 compares toxicities for several pesticides under static
and flow-through conditions, and table 8 gives the results for long-temm
studies for azinphosmethyl, zectran and fenthion.

Crayf ish

The toxicity data for mature crayfish are listed in table 9. Effects of
age on toxicity were studied with DDT ( table 10) and several insecticides
(table 11)., Toxicity decreases as the amimals became older.

Aquatic Sowbug

Toxicity values are listed in table 12. Generally organochlorine
insecticides were more toxic than the organophosphates.



Summary of Results

Among the 4 species of crustaceans, scud was generally the most
sensitive to insecticides, followed by glass shrimp, sowbug and crayfish.
Malathion was the least toxic insecticide tested to 3 of the 4 species of

crustacea.

Reviewer's Evaluation
Materials and Methods
Test Procedures

Immature crustaceans, in an early instar stage, should be tested. With
the exception of the tests conducted with young crayfish, the test organisms
were too mature. Sowbugs are not a recammended invertebrate species.
Aiditionally, the water quality for each test was not indicated.

Statistical Analysis

The method used is acceptable; however, the results cannot be verified
without the raw data.

Results and Discussion

~ The differences in species response and differences in toxicity among
the various insecticides are important factors.

7
Conclusions Vs

Category: Supplemental

Rationale: Use of mature ormganisms instead of immature organisms preclude
any of the tests, except those on immature crayfish, fram being
core studies. Additionally the water chemistry data and raw
data were omitted.

Repairability: If the missing data are submitted, only the studies done
with immatuze crayfish may be upgraded to core.
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Tatle 2.--Tasicity valu2s of various technical jrade insecticides for scud, Ca-rarus
fasciatus, calculated from stazic cigassays conducted in reconstituted water

S22
at 217 C.

T30 values 1/ in micrograms per liter

Insecticide.

st 2L nours

al 9-6-—";5')4' s

Srganochiorines
Pl S AL LI S

Toe (G0O) k,6 (3.6-5.8) 0.60 {0.05-1.2)
vethoxychlor 5.6 (3.2-7.6) 1.9 (1.2-3.1)
oot ) 15 (9.0-20) 3.2 (1.8-5.¢)
tndra  * 1C (3.0-36) 4.3 (3.5-5.2)
Lindane br (22-43) 10 ‘ (7-18)
Toxaphene 82 - (70-98) )5 (20-5%)
Chlor dane 100 (60-190) ] (21-60)
Heptachlior 180 (130-260) 113 (33-78)
Dietdrin 1,800 (1,300-2,500) 640 (460-880)
Aldrin e 56,000 {12,400-73,900) k,300 (3,530-5,300)
Hethxtcarbam4,tes

Carbaryl 4 50 (32-70) 26 (16-39)
Baygon (R) . 68 (56-82) 50 (32-74)
Zectran (R) 80 {60-120) Lo (28-60)
Botanicals

Pyrethrum £} {20-50) 1] {8-15) )
Allethrin W (28-62) 8 (5-12)

1/ 95-percent confidesce limits {n parentheses.

The toxicity of some insecticides may
be dependent upon 3uch water quality para-
meters as pH, alkalinity, and hardness.
The bicassays were made simultanevusly
in raw and reconstitutzd water {table 4).
Some insecticides were slightly more toxic
in raw water, but in most cases the differ-
ences in observed toxicities were not
statistically significant.

The TL50 values fo- 5-day exposures
tu malathion ~ere Jinular in static and
tnterrmitteat-low tests conducted simul-
taneously {table £). Scud exposed in the
intermittent-f{low system appeared more
resistant to DDT, parathion, and ead:sin
than specimens exposed in the satic sys-
tem. Jensen and Gaufin /1964) reported
that stonefly naiads, Pteronarc:s califor-
nica Newport, exposed for 4 days tn a con-

tinuous-flow system, cesisted DOT solutions
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Teble 3.--Tovicity values of ver

Ga-rarus fasciatus, c8
T e

waler

at 217 C.

ious technical grade organophospha
teulated from static biosssays con

Texicities of Insecticides to Malacostracans g9

.
te insecticides for scud,
ducted in reconstituted

Tnsecticide

TLSO values T7 1n micrograms per liter

at 2L hours

at 96 hours

Coumaphos

Dichloroves

Azinphosmethy!

Parathion
Halathion

Phorate
{a)

{r)

Imidan
Dursktan
Endosulfan
Ethion
Hevinphos
Dioxathion
Naled

EPN

“Ciodrin (})
Phosphami don
Disulfoton
Fenthion
Tepp

’De'eton
Azodrin {2)

ve-13 ()

Cry-emetor—ethyl

Bidrin ()

(2}

Folene

1.8
2.0
3.2
3.8
L.7
5.0
5.6

10

19

32

us
50
86
110
220
250
500
1,000
1,200
2,100
5,600

5,700

0.56

{0.39-0.81)
(1.3-z;ui
{1.6-2.7)
(2.0-7.0)
(2.7-5.3)
(2.6-6.8)
(4.0-6.0)
(3.2-8.1)
(7.0-14)

{12.26)
(17-22)
(20-29)
(20-51)
{35-58)
(33-75)
(75-95}
(70-160)
(140-300)
(170-340)
{260-710)
(760-1,300)
{5u0-1,850)
(1,700-2,5C3)
(5,000-7,200)

(L,900-5,400)

0.15

6.8
]

16

27
110
210
27
160
110
1,000
2,600

3,700

_{0.11-0.20)
{0.32-0.49)
(0.24-0.59)
(0.60-1.9)
(0;63-0.92)
(0.36-1.0)

(1.4.2.8)
{0.12-0.90)
(4.0-8)
(7.0-1%)
{3.1-3.9)
(5.4-14) H
{11-18)
{3.8-13)
(8.0-15)
(10-26)
{26-30)
(80-150)
{150-280)
{20-36)
{120-280)
{80-150)
(980-1,100)
(2,100-3,200)

(3,400-4,100)

1/ ¢S percent confidence Timits in parentheses.
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10 Technica. Paper 66: Bureau of Sport Fisheries and Wildlile : F
technical grade insecticides for scud, Gararus '

Table 4,~-Toxicity values of varfous
nioassays conducted in rav waler ar 217 C. b

fasciatus, calculated from static

TLG0 values I/ in miCrugrams per Trter

at 32 hours

Insecticide at 24 hours

Azinphosmethyl 0. b ) (0.26-0.75) 0.10 (0.073-0.14) : r
Halathion 3.2 (2.0-5.1) 0.90 (0.€4-1.3) ‘
ToE (00D) 3.2 o (2.1-4.3) 0.86 (0.62-1.3) f
oot . b2 (1.8-5.6) 1.8 (1.0-3.1) . 3
Pher ate 5.0 ' (2.8-7.0) 0.60 (0.30-0.80)
tmidan (R) 5.2 (3.8-7.0) 6.2 (3.4-5.2) :
Methoxychlor 5.6 (3.2-7.6) 1.8 (1.2-2.8) {
Endrin 10 (6.0-17) 1.3 ko.zé-z.b) E
Mev{nphos 1% (1216} 2.8- (2.0-3;9) ;
Lindane ’ 28 (20-39) n (8.0-15)

Naled 32 (20-51) 18 (16-20) *
£PN 4o ' (32-48) 7 (3.8-10) 4
Toxaphene W (36-58) 6 (3.0-10) .
Phos pham don &2 (b5-86) 22 (18-27) .
Disuifoton 100 ) (60-170) T (17-27) L
Heptachlor ‘140 (110-180) Lo (28-55)

ve-13 160 (b70-1,230) 260 (200-340)

Thanite (R) 1,450 (1,160-1,630) 640 (4L0-860)

bletdrin 1,600 (1,400-1,800) 600 (420-850) .
Oxydemetonmethyl 5,600 {&,300-6,900) 1,100 (900-1,330)

Ruelene (R) ( 5,800 {5,200-6,400) 3,500 V (3,000-5,100)

Lethane-60 (] ‘ 6,600 (6,100-6,600) 4,200 . (4,000-4,300)

Aldrin (/ 52,000 (38,000-69,700) 5,600 * (3,500-8,70G)

1/ 95 percent confidence 1imits in parentheses.
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Toxicities of Insecticides to Mala

alues of some insecticides for scud, Gammarus fas

costracans

ciatus, calcutated '~ .

TTatle §.--Toxicity v
- from static and intermittent.flow biocassays conducted in raw water 3% 21 C. - o
. e Tstimated 1LG0 values in micrograms per 1iter o
. in static biocassays at-- In intermittent-flow bioassays at--
Jseczicide 24 hours 48 hours 96 hours S davs 26 hours Lo hours 9& hours 5 days
salathion - 3.2 2.0 - 0.9 ~ -0.48 1.2 0.5 0.56  0.50" .
H TR T e e - E .o . e
I < b2 3.1 1.8 19432 1.1 1.2 0.80 0.60 7% ...
Y 4 . . R ” . . .. ’ .
Parathion 6.0 .o - 2.1 . 1.60 8.6 5.1 L.50 3.90 -
5, JC - . 3 -
Endrin - 10.0 5.6 1.3 0.90 10.0 7.0 5,50 ° 5.00 7 .
1;;;,” than twice as concentrated as those Crayfish L

ip the static system.
Glass sheimp
e

The compound most toxic to late-instar
glass shrimp was azinphosmethyl (24-hour
T156 vatue ot 0.76 g/1), whereas the
least toxic was malathion {24-hour TL50
calue of 320 .g/l). Both of these com-
pounds belong to the organophosphate
group {table 6). The TLSO values for 5-
day exposure to DDT, parathion, and
fembhion were similar in static and inter-
mirent- flow systems {table 7). Glass
shrimp exposed for 5 days to Zectran
showed 10 times greater resistance in
Jatermittent-flow tests thanin static
tests. Malathion was considerably less
1ox1¢ 1o glass shrimp in static tests than
- in the inte rmiltent-flow tests.

In leng-term (20-day) intermittent-
flow tests with glass shrimp, azinphos-
methyl showed a progressive reduction
in TL50 values from 1.2 ug/l at 5 days to
0.16 .:g/1 at 20 days (table 8). The TL50
value of {enthion decreased sharply be-
twees, 1 and 5 days of continuous exposure
fc.lzaed by a less rapid change during the
next 16 days. A progressive reduction in
TL50 values he*wren 1 and 5 days of ex-
posure was demsoastrated {nc Zectran .
Between 5 and 10 cays the values decreased

gharply and lLittl: change was recarded be-
tween 10 and 20 ¢ays.

The toxicity of the insecticides to large
mature crayfish ranged from the highly
toxic parathion to the relative nontoxic
malathion (table 9}. The first noticeable
response of crayfish exposed to parathion
was the development of excitability, .
followed by a lack of coordinated movements,
immobilization, and death within 6 hours at
a concentration of 180 ug/l., Malathion did
not kill crayfish in a concentration of
100, 000 g/l for 96 hours, Muncy and
Oliver (1963) found that DDT, endrin, and
methyl parathion were highly toxic to red
crayfish (Procambarus clark Girard).
They also reported that malathion caused
no mortality with red crayfish in concen-
trations up to 20, 000 ug/l.

FEER T

Toxicity levels may vary depending on
the age of crustaceans in laboratory tests
(Sanders, 1969). We were able to work with
crayfish of various ages since they were
easily reared in our laboratory. The sus-
ceptibility of crayfish of various ages 10
DDT was determined in static hiocassays-
(tabie 10}; the 95-hour TL50 values were
approximately the same for 1-day-old and
3.week-old crayfish. Crayfish 8 weeks
old and older were considerably more re-
sistant to DDT: this apparent ~esistance
continued to increase with age and growth.

’."‘l\,' G
X O YA
[YEnad I

s

Smaller, early-instar crayfish appeaced .
to be more susceptible to Qiven concentrations

i

o
-7




Terhnical Paper 66:
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Table 6.--Toxicity values of various technical grade fnsecticides for glass shrim,
Pal:emonetes kadiaensis, caiculated from static bioassays conductea in ~2w

water at 21° C, r
: TUS0 values 1/ in micrograms per 1iter
Insecticide at 25 hours 3t 98 hov-s
Azinphosmethyl 0,76 (0.64-0.86) 0.13 (0.11.0.1£)
oot 6.8 . (6.2-7.50) 2,30 {1.30-4.5}
Parathion 10 o (7.0e18) 1.50 (0.82-2.7)
TOE (00O ) 1 (8.4-16) 0.68 .(0.b7-l.!}
€PN ) 13 ~ (10-15) 0.56 (0.61-0.32)
Endrin 1h (9.0-24) 3.20 (1.80-5.€}
Carbophenathion 18 ¢ (12.27) 1.20 (0.80-1.1)
Heptachlor 70 (22-46) 1.80 (1.40-2.1)
Mathosrychlor b {25-b1) 1.00 (0.70-1.3 .
Dieldrin 87 (60-110) 20 {1L-27) '
Toxaphane 50 {70-110) 28 (22-40) '
Aldrin 120 (50-160} 50 (38-65}
Corbaryl 120 {i20-140) 5.6 {3.4-8.3)
Chiordane 120 (g0-160f 10 (7.0-13) .
Ethion “140 (110-170) 5.7 (3.6-8.3)
Nated 180 (130-250) 90 (70-112)
Fenthion 180- ©i10-202) 10 (7.1-11:)
Bisslfot=n 200 {180-260) a8 (31-52) ' .
Mevinphos 210 (190-280) 12 (9.k-15)
320 (200-500) 90 (67-120}

Malathion

:r

1/ 95 percent confidence limits in parentheses.

of lngectizides than were larger. later in-
stars. To verify this,
fish were separated into two size {and age)
groups: 0.03-0.05 gram and 7-U grams.
The eight insecticides were much more
toxic to small than to large crayfish

specimens of ~ray-

{tables § and 11).
0. 05 gram) were exposed to DDOT i=
mittent- low bioassays for 20 davs. The
TLSO of DDT decreased rapidlv witz time
of exposure {from 3 .g/l at 24 hours 0

Young cravfish “7.03-
= intec -

0.7 ug/l at 5 days, and less rapicir




e

r

...
.
]
i
'
'
|

v

i -
o2

T T
% Y AN P e e O 72 BT . *
’ PRIV ST Pt gt A s s b
‘ e R R A 3 ;
3 R OER et ARSIy &1 : 3
el ey R K e TR AR ey S T o ;
o 1

P g
JATHVA K S N B G EmATr N
T yerfid 'S %?:‘\rr.\

X v
AL LS 2
a2 ‘A'L‘s.\ <X AL

!

jierman O. Sanders: Toxicities of tnsecticides to “Malacostracans 13

ome technical grade insecticides for olass shrimp,

" synle J.--foaicity values of s

- Palaemonetes hadiatensis, calculated from static and iptarmittent-flow biosssays

i . _ Conductea in raw water at 21* C. . -
T FTTTms7ed TL50 values in rmicrocram per litec

Tn static Sioassdys at-= Tm intermittent-flow Lioassays at-e

‘4 Insecticide 2% hours U8 hours 96 hours 5 days 24 hours L8 hours 9€ bours 5 days

Azinphosmethyl 0.8 0.5 0.2 0.2 2.5 1.8 12 1.2

oot 6.8 L7 2.3 1.0 - 9.4 70 35 13
‘parathion 10 5.0 1.5 1.5 10 8.0 5.0 2.5
Endrin e 8.1 3.2 2.4 13 5.0 0.5 0.b .
Zectran 90 LS 12 6.0 120 99 83 83
Chlordane 120 10 10 8.0 90 32 Lo 2.5
Fenthion 180 56 10 s.0 170 51 5.8 4.8
Kalathion 320 100 90 @ 150 28 12 9.0

of three technicsl grade {nsecticides for glass shrimp,

Tat'e 8.--To:ic/‘ty values
d from intermittent-flow bioassays conducted

Paldemonetes kadiabersis, calculate
Tor 20 days in rew water al 21° C.

-, . YUTO values 1/ im microgrems pel Titar 2%t--
1= ~, ticide L hours C days 10 cays 15 deys 20 days
&3inphoymethyl 2.5 1.2 0.65 0.55 0.16
{0.62-3.7) (0.61-2.6) (0.21-2.1) (0.20-1.4) (0.076-0,35)
Tectran 120 83 33 28 28
. (82-188) (18-170) (10-100) (s.2-70) (5.1-60)
Fe-thion 170 L.8 3.2 2.1 1.5
(80-210) {2.9-25) (2.0-5.0) {1.5-3.0) {0.5-2.8)

Il 35 percent confidence 11mits in parentheses.

for the subscquent 5 days. No change
occurred in the remaining 10 days.

Aquatic spwbug
Toxicities of seme insecticides to

13t o sawbups, isopod crustaceans,
a5 hour 1150 value of

range P lioema
1.5 ... 1 fer endrinto 3,000 .¢g,1 lor

With the excepiion
the organcphos-

malathion {table 12%
of azmphosmethyl {rom

phate group. the organochlorine insecticides
were much more toxic. Carbaryl, a
methyicarbamate insecticide, was inter-
mediate in toxicity.

(Comparative toxicity
——  —— e e i e o

 table 13 that theve
atute toxioity of the
rraneates and

{tin appatent fron
is no torreiationin the
different insecricides to inve
fish. The 26-hour T1.50 values varied
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tici tas for —atu-e - Fiehy,
cted in fow Wt A% 217 C.

-~ static binassays conrs

Qe nmaitas Rais, catculated fro
e ==

in micranTaTe pat

= rd ry 7
TLED vaiwves 1

. 1 Inreczicide at el rmouss S .

s Parathion 84 (L0-120) 15 (7-3¢)

g Phorate 266 (190-260) ) 59 (30-75) .
3 Enerin 400 (350-L89) 320 (280-410) '
.Z Fenthion 880 (810-940) 210 (190-239)

2 oot 1,100 (1,000-1,4€0) 100 (89-120)
Cartary} 2,900 (2,500-3,400) 1,000 (960-1,109)
Naled 4,200 (b,000-4,400) 1,8¢0 (1,750-1,799)
pigrin (R) 8,600 (8,000-9,500) 5,500 (5,100-6,300)

¥ pieldrin 10,000 (7,500-15,000) 740 (680-1,200)
Phosphami don 15,000 {13,500-17,000) 7,500 (6,806-9.7c0)

Malathion No apparent effect at 96-hour exposure st 100,000
‘é.hi lf 95 percent confidence limits Tn parentheses.

?’2 Talle (Ce-=Toxtcity values of 00T o verfous ages of crayfish Orconectes rais, calcutated
ﬁf.-'.»v / from static bioassays conducted in raw water ot 711 G .
5 g Av'er.ge TUS0 values !/ In micrograni per liter 1
weight fn
Age milligrems at 26 hours st 9% hours
1 day 15 b (1.1-8.2) 0.30 (9.18-0.5)
1 week 20 1.0 {0.6-5.0) 0.18 (0.12-0.3) .
2 weeks 23 2 (0.9-5.5) 0.20 (0.16-1.1)
3 weeks 30 1.0 {0.6-5.0} g.26  (0.10-0.5)
) S weeks 50 3.2 (1.8-8.0) 0.90 (0.70-1.5)
' B weeks © 500 b5 (L0-52) 28 (26-36) .
10 weeks 1,200 50 (u8-56) 30 (26-42)

U % percent confidence limits in parentheses.

stonefly and burrowing r.—:ayﬂ:.' ayvmphs were
the most resistant orcanisams (o nnNt, with
96-hour TI.50 values of i, 860 g 1 for

P. E_a_l_i_fg_t:_n_jgia:‘.i 1. 000 g/l for

consgideratly for six common insecticices
to the four species of crustaceans, four
species of immature aquatic insecis, and
.a apecies of fish. For example, the
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Incecticides to \alacostracans

nsecticides for 3= to Gaweek-0ld
rtatic bioassays conducted in raw

. “1

i o TLCC values 1/ in micrograms per Titer

o3 1-gestivice 74 hours at 96 hours

1'; Fa. athion 0.1 {0.02-0.b) 0.036 {0.01-0.20)

z"' T 1.0 (v.65-5.0)} 0.2k {0.10-0.60)
vashoxychlor 2.6 (0.90-8.6) 0.50 (0.25-1.8) et
restachlor T4 (10-21) 7.87" (h.1-11) vee t
gadrin 20 (16-24) 3.2 {1.6-7.5)
Ca-taryl 34 (28-42) 8.6 (5.2-1b) . .
ualathion 250 {210.370) 180 {140-230)
Feathion . 350 (290-460) 50 {35-90)

thesess

17 95 percent confidence limits in paren

B, thinesta. The scud and glass shrimp
Sere the wrost densitive organisms to
DL, wiln res/pec:ivc a6.hour TLSO
Malathinn, |

- Vs of 3.2and 2.0 VAR
cne of the most toxic organcphosphale in-
b, | cmepcides 1o scuds and bluegills, was
. t ~latis ely nontoxic to cravfish.
ri;,‘
* } These differances in toxicity may be
E expested, as there is also a wide range in

© e tovicity of insecticides to related spe-
i of aguatic insecis. For example,
st tock (1963) reported TL50's of DDT

- .4

3 fap three species of Mayfly aymphs. He
e .4 that DDT was most toxic 1o [sonv-
T ia sp. withoa 23 hour TLSO value of

3 Ul Faollowirg in descending order of
vy wet e Fabemerella anrivilliit,

t
vwerella suhvana,

£00 .o/t and FER
ey up . Gaufin 718651 concludes that

- wattalions in sensitivity of aquatic

15 to tnseclicides may he directly

aree with the metabalic rate. the

abitat, and the food source for each
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. 1a scud, glass shrimp. ¢rayfish, and sow-

SUMMARY AND CONCLUSIONS

The acute toxicities of 40 insecticides
bug were determined in 24 =2nd 98 hour
static bioassays. Long-lerm toxicities of
some insecticides 10 crustaceans were
measured by vontinuous exposure for 20 days
in an intermittent.Jow bioassay system.

Among the four species ¢f crustaceans,
scud was generany the most seasitive to
insecticides, rollowed by glass shrimp.
sowbug, and crayfish. The toxicities varied
greatly, ranging from a 96-hour TLS50 value
of 0.15 ppb for coumaphos and scud, to the
relative nontoxic malathion and crayfish.
at 100, 000 pph. sfalathion was the least
toxic insacticide tested o three of the four
species of crustacea.

Early instar cravfish showed a greater
sensitivity 10 insecticides than adult cray-
fish., There was no significant difference
in toxicity of DDT to crayfish between
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Techpival Paper 880 Burean ef Sport Fisheries and Wildlife
iages for sowhug, Atellus -

rechnical grade insecti:
d water

Toable 12.--Taxicity values of various
tatic bioassays <onducted in reconstitute

brevicaucus, caleulated from s
at 217 €.

TLSO values 1/ in micrograms per liter

differences in toxicities were not statis-
tically significant.

The toxicities of some insecticides to
crustaceans were similar after 5 days of
exposure in static and intermittent-flow
bioaysays. [here was a progressive re-
duction in TL50 values between 1 and 20
days of continuous insecticide exposure.

variety of insecticydes oo freshwaler
crustaceans. Kaowledge of a wide spec.

Insecticide at 24 hours . at 96 hours : .
0orT 8.7 {&.9-13.0}) L.0 (1.2-6.5)
Endrin 17 {15-19) 1.5 (0.9-3.7)
T0E (000) 18 {14-25) 10 (7.0-14)
Dietdrin B 7 (19-23) 5.0 (3.2-10)
Aldrin 50 {30-80) 8.0 (6.1-15)
Methoxychlor 100 (85-125) 3.2 (1.8-7.1)
Lindane 1o (50-140) 10 (7.0-14)
Azinphosmethy]l 150 {130~190) 21 (16-36)
Carbaryl 320 . {300-380) 260 (210-260)
Naled 1,100 {980-1,250) 230 {180-290)
Mevinphos - 1,500 (1,380-1,800) 56 (32-95)
7 Carbophenothion 1,800  (1,600-3,400) 1,100 (800-2,700)
fenthion . 3,200 {2,800-4,900) 1,800 {1,100-4,90¢)
Parathion - 5,600  3,200-7,500) 600 (200-2,100)
Malathion 6,000 (j,OOO-VJ,OOO) 3,000 (1,500-8,500)
:;a /9% percent conficence Timits In parentheses. .
;:_‘J 1 day and 21 days of age, but they were Some insecticides are extremely loxic
’_! considerably more resistant to DODT after 1o aquatic inve-tebrates and the presence
i‘ they were 2 months old. of these compounds in the aguatic environ-
'": ment may present a t'azard to organisms
i Some insecticides were slightly more of the agquatic food chain. The resulis of
~ toxic to scud in raw water than in recon- these experiments serve as 3 hasis for
3 stituted water but in most instances the estimating the loxic effects of a wide

trum of toxicity values for aquatic organisms,

tested against a multitude of pesticides,
will provide basic data for fuyture pesticide
programs which may help in prevenuny
losses of this indispensable segment of
aquatic ecosystems. .
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