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INTRODUCTION

oaacnns or 'I'ID STODY. In Auaust, 1948 the J:ntomology Department of
0t1ah0ma A. • M. CoUece. the U. S. Bureau of Entomology and Plant
QuaraDt1ne and the NatloDa1 Livestock Loss PreYent10n Board eonductecl
iDIect1c1de testa for the control of borsefUes on the x.te carl Black'WeD

eOODVlbuUoD Mo. 115 of tbe Zoolou Depanment. <*Jahoma A. &D4 II. 00Uep.
amwaw.



ACADBMY OP 8CIBNCB POR ISMS .,
Area near Stmwater. The spraying of timbered areas with four Insecticides
presented an opportunity to study the effects of 1Dsecticidea upon terrestr1al
and aquatic vertebrate animals.

Mm'BODS or STuDY. Plans for the spray1nc experiments were not an
nounced untU August 8, three days before the sprays were applied. In view
of the l1m1ted time it was decided to determine the trends in vertebrate
animal populations as accurately as possible before and after the spray ap
plications by counting all of the animals seen or heard whUe cruising the
area slowly. Four more or less isolated ravines covered with a growth of
fringe forest trees and ranging in area from ., to 13 acres were selected
for the insecticide tests. On August 11 Areas I, n, m and IV were sprayed
with Methoxychlor, DDT, Chlorinated camphene and Chlordane respectively.
Two pounds per acre of each insecticide were applied in an oU spray from
a low-flying airplane. Each of the four areas was cruised over at approxi
mately the same time of day on August 10, the day before spraying, and on
August 12, 13 and 16, one to five days after spraying. In view of the fact
that Area I was sprayed in the early morning, an additional count was made
on this area on the afternoon of August 11, approximately 8 hOUR atter' the
Methoxychlor had been applied.

All of the animals seen or heard were counted on each vla1t to each
area and notes were made on their activities and condition. Animals ob
served within 300 feet of the boundaries of the sprayed areas were also
recorded to allow for minimum shifts in location.

DISCUSSION OF RESULTS

1'RENDs IN ANIMAL POPULATIONS. M shown in Table 1 no marked changes
in bird populations occurred on any of the sprayed areas. Wide-rangilll
species, such as the crow and great homed owl or species difficult to fluah,
such as the bobWhite, cannot be found with any degree of regularity on such
small areas and marked fluctuations in the counts on these species were to
be expected. No dead or distressed birds were noted. The fact that DDT
appUed at the rate of 2 pounds per acre did not appear to have any detri
mental effects upon bird life agrees with the observations of Stewart et til
(1946) and Hotchkiss and Pough (1946). The numbers of mammals, reptUea
and amphibians counted were too low to show significant trenda. No d1a
tressed or dead individuals were observed.

Among the groups of vertebrate animals, fish alone were definitely
affected by the insecticides. Eight hours after spraying with Methoxychlor,
green sunfish in a small rock-bound pool in Area I showed evidence of d1atreaa
by swimming at the top and working the edges of the pool. Twenty-four
hours later all sunfish observed were dead and a number had been washed
out of the pool. Five days after the spraying no evidence of either dead or
llve sunf1.sh was found. The black bullhead showed greater res1atance to
the Methoxychlor. Catfish in distress were not noted untU more than M
hours after the appllcation of th1s spray. However, 3 dead flah were found
the next day and 8 on the fifth day. Bome catfish may have withstood the
effects of the poison and continued to llve in Area I, althouah no live f1lh
were caught when the pool was seined on the fifth day. Green sunf1lh
in the area sprayed with Chlordane were apparantly not affected advereely
by the poison. No fish were seen in the amall seep boles in the rav1De
bottom unUl the sixth day when about 10 small sunfish were counted. There
sa the posslbU1ty that these flah came up from Lake Carl Blackwell follow1DC
a fairly heavy rain on the night of August 11. Unfortunately, no IUitable
flab habitats were present in the areas sprayed with DDT and Chlorinated
camphene. The effects of DDT upon flab l1fe have been reported by .vera!
fnvestJgatora. part1cularly Surber (1MB).

Apparently all crayflah were kUled by the MetbOZJchlor. DDT aDd
0h1ardaDe. At leut DO 11ft cr&1f1sh could be fOUDd by the fifth day after



•
T
~
I

A
tI

fI
JI

al
~

01
1

A
re

a
~

Iw
B

a
n

e
n

.
C

O
Id

n
)I

A
R

E
A

I
A

B
B

A
II

M
a'

B
oX

T
C

II
L

O
a

-
2

x.
..

P
Ia

.a
cu

.
A

1J
U

V
8'r

11
D

D
T

-
2

1
M

.
P

Ia
A

C
U

,
A

1J
G

V
ft

11

D
A

D
S

0
'

0
0

u
Jn

'S
D

A
ft

S
o

r
C

o
V

lf
tB

8
n

c
II

I
A

va
.1

0
A

u
a
.l

l
A

u
a.

1
2

.4
:0

0.
13

A
ua

.U
S

8P
IIC

II:
S

A
ua

.I
O

A
va

.1
2

A
va

.1
3

A
-
.l

.

B
ob

w
hi

te
4

4
0

2
0

B
o

b
w

h
it

e
0

0
0

2
C

Jn
a

t
H

o
m

e
d

O
W

l
I

0
1

0
0

II
a1

ry
W

oo
dp

ec
ke

r
1

0
0

1
R

ed
-b

e1
U

ed
W

oo
ct

pe
ct

er
1

0
0

1
0

B
lu

e-
g

ra
y

G
n

at
ca

tc
h

er
1

0
1

0
Y

eD
ow

-b
U

Je
d

0U
C

t0
0

1
2

S
2

1
P

lu
m

b
eo

u
a

C
hl

ct
ad

ee
I

8
•

I
O

ro
w

I
0

S
S

0
C

an
U

n
al

2
S

2
•

J'
lu

m
be

ou
l

O
b

tc
b

d
ee

8
,

4
,

I
P

le
ld

S
p

a
rr

o
w

4
I

8
•

T
uf

te
d

T
ltm

ou
Ie

2
2

2
2

0
M

O
U

J'I
11

ng
D

ov
e

0
1

1
0

C
&

rd
ID

al
2

S
4

2
2

C
ro

w
0

1
S

0
P

le
1d

8
p

&
rr

o
w

"
I

S
4

S
T

uf
te

d.
T

lt
m

ou
ae

2
2

2
1

I
B

lu
e

0
r'

0
Ib

e
a

k
1

0
0

1
0

Ye
11

ow
-b

11
1e

d
C

U
ck

oo
0

2
1

I
Il

u
te

m
KJ

D
ab

ird
0

0
1

1
1

D
ow

ny
W

oo
dp

ec
ke

r
0

1
1

0
IU

te
m

Ph
oe

be
0

0
2

0
1

E
a8

te
rn

K
JD

gb
tr

d
0

1
0

0
T

a
u

W
re

n
0

0
1

1
0

B
lu

e
G

ro
sb

ea
k

0
1

0
0

A
rk

a
u

u
K

m
Ib

iM
0

0
1

1
0

In
d

iIo
B

u
n

tl
n

g
0

S
a

I
-

-
-

-
-

-
-

-
-

T
O

I'A
ta

2'1
21

21
27

14
To

TA
LS

11
S2

28
M

P
o

x
8

q
u

1
rr

el
0

2
0

0
1

C
om

m
on

B
ox

T
ur

tl
e

0
0

0
1

~
IA

O
P&

rd
Pr

oc
0

1
1

0
0

F
1s

h
0

0
0

0

S
O

ri
ct

et
P

ro
I

0
2

0
3

4
C

ra
y
fi

s
h

0
2

1
+

'
21

'
JO

+'
C

om
m

on
B

o
x

T
m

't1
e

1
0

0
1

1

I
O

N
eI

l
8U

D
fta

h
0

8
+

1
40

+
'

1
0

+
'

0

B
1a

ct
B

u
ll

h
ea

d
0

0
11

S
'

81
JS

ho
w

1n
g

c:
U

st
re

u

0r
a1

fI
Ib

4
8

+
1

1
0

+
'

2
5

+
'

2
1

+
'

'D
ea

d
~



T
A

B
L

E
I

(C
on

t'
d.

)
~

A
B

B
A

m
A

U
A

IV

I
O

B
L

o
u

Ir
A

D
D

O
A

JI
PI

U
IU

-
2

L
B

S.
P

Ia
A

C
U

,
A

uo
tn

n'
11

C
B

L
o

ll
D

A
lB

-
2

L
II

S.
PE

R
A

C
U

,
A1

1G
17

S'1
'

11

D
A

ft
II

o
r

C
ot

nn
"8

D
A

'l
'D

o
r

C
o

tn
n

'B
i

8
n

a
D

I
JL

va
.l

0
A

va
.1

2
A

va
.1

3
A

va
.I

S
8

n
c
m

I
A

va
.1

0
A

va
.1

2
A

va
.1

3
JL

va
.1

8

O
ro

w
1'1

15
10

10
M

o
u

rn
1

n
g

D
o

ve
3

1
2

2

I
P

lu
m

be
ou

a
O

h
1

cD
d

ee
"

5
"

'1
H

a
lr

y
W

o
o

d
p

e
ck

e
r

1
0

1
0

T
u

ft
e

d
T

ltm
ou

Ie
2

2
2

0
Y

el
lo

w
-b

ID
ed

C
U

ck
oo

2
1

2
1

oa
rd

1D
al

2
2

2
1

C
re

st
ed

P
ly

ca
tc

h
er

1
0

1
0

~
D

1c
tc

Ia
e1

2
1

0
0

B
ro

w
n

T
b

ra
8

b
e

r
1

0
0

0
P

le
1d

S
p

ar
ro

w
I

10
'1

12
P

lu
m

b
eo

u
a

C
h

1
ct

ad
ee

8
e

e
e

B
lu

e
G

J'
O

Ib
ea

k
1

"
"

2
T

u
ft

ed
T

it
m

ou
se

2
2

2
2

i
Y

el
lo

w
-b

lU
ed

C
U

ck
oo

0
2

1
1

ca
rd

1n
a1

"
2

"
2

O
rc

b
u

d
O

rI
ol

e
0

2
0

0
P1

e1
d

S
p

a
rr

o
w

10
10

10
12

Do
1r

D7
W

o
o

d
p

e
cb

r
0

1
1

0
G

re
at

H
o

m
ed

O
w

l
0

1
0

0
J
:u

te
m

K
1D

ab
trd

0
0

0
1

B
lu

e
G

I'
O

Ib
ea

t
0

0
1

1
-

-
-

-
-

-
-

-
T

o
D

I.
a

38
""

31
M

T
or

.u
.a

12
2S

•
•

0
D

II
lm

fm
B

o
x

T
U

rt
le

0
1

0
1

G
re

en
S

U
nf

1a
b

0
0

0
1

0
+

P
Ia

h
0

0
0

0
C

ra
y

fi
sh

"
1

0
+

'
•

10
+·

0l
'a

1f
ta

b
0

0
0

0

'8
bo

w
lD

a
dI

It
re

II

'D
ea

d
•



10 PROOJUd)IN08 OP T'IIB OKLAHOMA

IPJ"'J1DI. 8JDCe Area m cUd not renal any suitable craJftab habitat. Do
check could be made on the ettect8 of ObbiDated C&mpbene on thJB species.

IbcoJIJanATlOlf8. The data suggest that the spraying of UPland. areas
at the ra_ used in these exper1menta does not have an adverse effect upon
terreItJ1a1 vertebr'ates. PJm and aquatic 1Dvertebrate. BUCh as crayfish pre
MDt an entirely different problem. The Umtted volume of water 1D Area I
may have led to a toxic concentration of Methoxychlor that would not occur
where trees bordering large bodies of water were subjected to the same
~ncentratlonof th1l Inaect1ctde. Untll exper1mental work demonstrates that
such conoentrationa do not have an adverse effect upon f1sh life 1D Important
t1lh1nl latea and streams, extreme caution 18 recommended 1n the use of
theIe 1nIectlc1dea.

CONCLUSIONS

Although the data were too llmited to form the basis tor det1D1te con
clua1ona. a stUdy of the effects of four 1nsecticldes used 1n horsefiy control
experiments upon aquatic and terrestrial vertebrate animaLs suggests the
following conclusions:

(1) Terrestrial vertebrate animals were not affected adversely.

(2) Green sunfiah and black bullheads 1n a small inteimittent stream
were killed by Methoxychlor spray applied at the rate ot 2 pounds per acre;
Chlordane appUed at the same rate did not have any v181ble effect upon
II'"n IUDflah.

(3) Orayfiah were killed by Methoxychlor, DDT and Chlordane appUed
at the rate of 2 pounds per acre.

(4) Spraying areas over water should be avoided untU the effects of
theae insecticides upon fiah and other aquatic llfe have been determined.
JI'lah populations in lakes and streams important for f1sh1ng might be
destroYed completely by large scale application at these 1nSeCtic1dea.
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