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_ 3une 13, 1969

Mr. Elmer P. Wheeler, Manager
Environmental Health

Monsanto Company

800 N. Lindbergh Boulevard

St. Louis, Missouri 63166

Dear Mr. Wheeler:

‘Re: IBT No. A7204 - Four-Day Fish Toxicity
: Studies on Seven Materials

O . We ar‘e .submitting herewith our laboratory report dated
June 13, 1969 prepared in connection with the above study.
Very truly yours,

J. C. Calandra . -
President :
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FOUR- DAY FISH TOXICITY STUDIES ON

I. Introduction

REPORT TO

MONSANTO COMPANY

SEVEN MATERIALS

IBT NO. A7204

At the request of Monsanto Company, four-day fish toxicity studies

in Rainbow Trout (Salmo gairdnerii) and Bluegills (Lepomis macrochirus)

~were conducted on the following seven materials:

O L

2)
3)
4)
5)
6)
7)

Aroclor 1242, Lot #AK-255
Aroclor 1254, Lot #AK-38
Aroclor 1260, Lot #AK-3

Aroclor 5460, Lot #AK-390
Toxaphene

Technical DDT (2-1/2%), B0903604
Halowax 1099, 52 percent Cl.

Dsw 380662
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II. Summar

 pudustial BVO-TEST Laboratovies, R ,

The results of the four-day fish toxiéify studies are éumm_a.r'ized

below. Due to thé paucity of one of the seven test materials (Halowax

1099), complé_té data are not available and the. figu;es in parentheses

: représent only range-finding data_.;

- Test Material -

Aroclor 1242
.Ax.-oclor 1254

: “Arc->clox.; 1260

- Aroclor 5460
Tox;iphene

Tecimical DDT

Halowax 1099

Report prepared by:

Report approved by:

o ur-Day LCgq (ppm) '
Rainbgw Trout ‘Bluegill

. >100.0  92p™ 0.66

C>1006 0.6
>100.0 _>'1_0‘0.o._”'}
> -1_00.‘0', R > 100.0 ‘
|  ,9.06861 . 0.0056
:).oosz_ i © 0.0078 o
(10-100) (> 100.0)

Respectfully submitted,

- INDUSTRIAL BIO-TEST LABORATORIES, INC.

_Carrrien Mastri,” B.S.

Section Head v ‘
Acute Toxicity Department

//’z/f?éﬁu/w

‘M. L. Keplinger, Ph.D.

Assistant Laboratory Director

Qs & %LWLW

Otis E. Fancher Ph.D.
Dxrector

June 13, 1969
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‘ 11I. Procedure
The procedure was generally the same for both blu'.egillsv and rain-

bow trout with each test material. - o R e .

Healthy, young fish with an avebrage length of 35 to 75 millimeters °

-

were used as test animals. All fi,§h were kept uridér observation for a .~
period of not les‘srthan ten day; prior'fo experimental usé. During this
périod, .the fish were observ-ed for' generai health and suitability as ;:est
- animals. The fish were held in large aerated stock tanks and were féé
-.froZen brineishrimp until three days immediately i:rior, to testing_., The = I
rainbow. trout' were maintained a;t a temperature of 13°C and the bluégills
at a temperature of 24°C. All stock tanks and bioassay \‘ressels_cont'ained
O rec_onsti.tuted, deionized water. The follov_v'ing comp0u\nds were added in

the amounts stated per liter of deionized water:

‘ ©"30 mg calcium sulfate - o : —
30 mg magnesium sulfate - o
48 mg sodium bicarbonate
2 mg potassium chloride

Preliminary screening was. cqﬁducted in ordgr'to f:ﬁld the éenérél
level of. toxicity before b:égi_nning the actual bib;ésay. Once‘ this 1;3ve1
had been determined one to five cox'icentratio_ns.u.rere seiected for fhe actual
bioassay. B_ibas-say vgééels lined with disposable pblyethylene bags “:/ere
filled with ten li.teré of well aefatgd r‘e;:onstitute'd water. To evé.lua@e the
selected concentrét?ons; ten trout wer‘e placéd in each bioas sray vessel.

In the case of the bluegills only five fish were placed in each bio.asbs'ay

vessel in order to insure adequate dissolved oxygen co_ricentraﬁoh (D.O.)

STLCOPCB4100682
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10 fish was also emploired.

mortalities were recorded.

in the warmer watei-; therefore two groups of five bluegills were tested

af each selected concentration. An untreated control group consisting of

After a 24-hour acclimatiz;tion period, calculated amounts of tesf

material necessary to produce the desired one to five concentration leve‘ls
were dispensed into the respective vessels. The test solutions were
prepar.ed within one hour of the bioassay.

Following the introduction of the test material the fish were observed
for 96 hours during which time all mortalities and/or untoward behavioral
reactions were recorded. The concentration of dissolved oxygen was de-
termined for all test solutions in which mortalities occurred, to insure
that adequate oxygen was availabie t;o the test specimens¥, Concen..trations
of dissolved oxygen of 4 mg/l (4 ppm) for warm water fish (blﬁegill) z_md
5 mg/l (5 ppm) for cold water fish (trout)-were consid_ered to be minimal

-

for valid testing. The pH of the test solution was also determined when

At the end of the observation period all data were collected and ar-
rangements were made to calculate the 96-hour LCgg employing the -

technique of Litchfield and Wilcoxon3,

* Standard Methods for the Examination of Water and Wastewaters,
Twelfth Edition, American Public Health Association, Inc., 1790
Broadway, New York, N. Y,.: Part IlI, pp. 406-410.

*% J. T. Litchfield, Jr. and F. Wilcoxon, "A Simplified Method of
Evaluating Dose-Effect Experiments,' J. Pharm. & Exp. Ther.,
Vol. 96, No. 2, pp. 99-113.

DSW 380665
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IV. Results
No deaths or untoward behavioral reactions were noted among any
of the animals in the untreated control groups.

A. - Rainbo;4v Trout

-

1. Aroclor 1242, Aroclor 1254, Aroclor 1250, Aroclor 5460,
- Toxaphene, Technical DDT, Halowax 1099

_a. Mortality, DO, and pH Data .
The mortality, dissolved oxygen content, and pH

data are presented in Tables I through IV,

* Range finding mortality only.

R L S ' DSW 380666

— i i - e 2T T ST

STLCOPCB4100684



Vo m—

\M\\rk‘\ﬁ,.\ Y omeo

Dt /IO < g&\w | o
ﬂ&\% weald O~ | |
- _ . . . o e

o o O VAN T IR S .YJ v ..._J.‘...
\w\rﬁ%% \wﬁn /00 ~~ 00000/ ot RSN

VA

\._‘......__.,_ﬁ..{.\.,..,“.,‘, ~J).m v —

\vchoon §B [RIIdjeUW 3§93 H.mBo.m Jo mﬁncu ut possoadxo oae mcoﬂudnucwo:o) ,
.ocouoo.w ug coﬁﬂ.hOm ?\5& ucvouvm o "0T ®© JOo WIIOF OY3 U] 6T98694A h.mmmmoﬁ oY) 35 pesuodsIp oaom sTelIOjRW umou EH &_

wdd 0001 < 09%§ 8?92
‘wdd 0°001 < 0921 I0TH0AY ._w
wdd 0°001 < $521 010V,
wdd 0 *00T < ZHZ1 I0100xY !
099 Leg- .;o.m

;
|

| - 0 " oT 0 0 0°0 0 0  0°00  09%S 839.“4
t | . _ . . ' ] o '
S T P e U 11 0 o 0.0 0. 0 0°00T - 0921 noﬁomw
nEE S 01 - 0. 0 0 0 0 0 0°00T ¥S21 d01201y
- - - - - - - - -« - 95 01 0 o 0 0 0 0 0°00T Z¥21 101201y
Hd oq Hd oa Hd od Hd Od Hd OQ peed PpP91sal peed 96 ¢L. 8% ¥e 9-1 . (wdd] TeTad93eN 389
CXH 96 0 *aH 7L ‘I 8% ‘aH 2 ‘IH 9~1 JUdD IqUINYN JQUINN tSINOH HUO0I3eIJUSIUO0D . L
© . Hd pue (wdd) us8AxQ paarossiq Iog Tejor, peaq Iaquuny . .

Y . . L]

eyeq Hd pue ‘OQ ‘A3TTeIioN SR _
- moa], moquiey - ApryS £3T0TXOL, YsTd Aeq-anog
$S2T 09¥%S ‘0921 ‘zyel xo1d01v ITVINIAIVIN LSHL

I 3T19V.IL

Jodustrial B1O-TEST Laboralories, Jrc.

STLCOPCB4100685



1

'PoAed9T s suoydexo], Ten}oe Jo swIo} Ul pessardxo e mcoSauucoucoU

.odouvod ut aoﬁﬂ&Om ?\Ev jusoxad 10 °Q & JO WIXO) SY} UT 6195894 h.mmmaoﬁ oy} ojur pasuddsIp sem [elIojRW umou a4,

S . L L
.. __ ,,_ « . _ . c.am 800 °0 = omOA >mﬂ 3.6.

- - R AT L7 £ TECT 00T * ot 01 - = - 01T 0

= = - - 0°L 1'86%98°L = - _ 00T - Ol o1 = -~ 9 % 0 200"

= == . ="y'L 0'8 9Lz - - 001 o1 .01 - - 1 6.0 mﬁo.owm

- - - - - - $'L2'8 - - .06 01 6, 0 0 0 6 0 0T0°0

, . . , b

A L R B 0 - ot "0 0 -0 0 0. 0. - 95000 -

Hd - od Hd OQ Hd OoQ Hd OQd Hd Od peaQg po3sa ], pead .96 L 8% ¥Z 9-1 (wad)
*TH 96 ‘TH 2L ‘IH 8% IH ¥72 ‘IH 9=1 udD I9g IoquunN JIdqunN sanoy wUOo}jeljudduo!;

Hd pue (wdd) usddxQ peatossig . T “1e30.L peo( aoquuny S .

ﬂda,!dhla/ BlO~1ES 1 Laboralorled, Jrc

_.wudQ Hd pue ‘Oq ‘£33[eIsoN
o o Imoa], moquiey - Apwyg A3101%0, Ys1g Ae -anog
ousydexo], ITVINALVIN LSHL . , e

II ITdVL

STLCOPCB4100686



*POAIDDDI 5% L (Q Ted1uy2o], Tenoe jo FULID} U pPossoxdxo axe m:os.m.ﬂcoocoo

-+ *suojode Uy uopnros (a/m) quedaed 100°0 ® uo W0 oY} UY S[96594 >.mmm.moﬂ o3 o,t.: vomcomm% seMm TerIojeu umoa oA.H K

wdd 7500 °0 = omuq %m nroﬁ
- - zwostLzu o otsetLze - < 001 ot o1 T o€ 9 o 100
N.N.n_ _uv.m_u.b,._ 8L €L 0°8 - . - - oL - or L 2 1 ¥ 0 0 omoo.,,ow
- - - T e - - o 01 0o 0 0 0 0.0 _..Nnooo"
A T T 01 6. 0 0 0 0 o0 m:ooow,.w.
Ce e e e 0 ot 6 0 0 0 0.0 100°0
Hd O Hd OQ HId O HA OQ Hd OQ =~ pPedq  P9Is3L  Pedd 96 <L 8%y ¥Z 9-1 (wdd)
*‘TH 96 IH 2L ‘IH 8% ‘TH %2 ‘IH 9=1 JUdD I JIqWINN IoquuniN _ sSaNOY 2UO013eIJUDIOUO0!
~ Hd pue (wdd) usddxQ poajossiQ . . 12307, pedq Joquuny B

Industrtal B1O =T EST Laboralorled, Ine.

vyeq HA pue ‘Oq ‘AIHTIzoN

.., -Inox ], moquiey - Apnyg £31oTX0], Ystg Aeg-ano

LAd Ted1uydsy, IVIYELVAN LSUL

IIT J1dVL

@ : - O

AN e

STLCOPCB4100687



vozooon §® 6601 XeMO[EH [eryoe JO sUIId) Ul pessoadxo oae mcoduduuawuzoo w _M
. *2uo03a0% uy uorynios (A/m) jusdxad g °Q1 © JO UXIOF OY3 UT BTOS59A Avsseolq oy ojul pasuadsip sem H«Souma 1893 oﬂ.ﬁ

wdd go1-07 = omUA .ﬁmQ avo,m

- = = 0 .z

- - 00T (4

0. 0 0 0 0. 0  0'0T .-

Z 7 0 0 0.0 . 0°00T

Hd od H4 Ood Hd Oa Hd od Hd OQ

*TH 96 ‘TH 2L ‘TH 8y TH%?Z
Hd pue (wdd) uafdxp paajossicg

pesq  PoIsoL

‘IH 9=1 3JUd9D IJ JIqUINN ISQUINN

pead 96 L 8% ¥eZ 9-1 (dd) -k
: 1SINOY ﬁcoﬁdbcoucouw

pﬂou.H moqurey - Apmg %ﬁodno,ﬁ ys1g Sutpurd oSuey . : . e

eieq HA pue ‘OQq ‘43i[eizoW

m.moﬁ XemoreH] A<HMM.H<2 LSHL

Al ITUEVL

1230 peoq Joquny

STLCOPCB4100688



 hidustrial BIOTEST Lolorsiorier, e R | | 1
b. "Reactions
The reéctiohs noted following introduction of the .
~Aroclor 1242, Araclor 1254, Aroclor 1260, Aroclor 5460, Toicaphéne,

and Technical DDT are presented in Tables V through X respectively.

2y

oW 38087
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- S B. Blue 1lls

1. | Aroclor 1242, Aroclor 1254 Aroclor 1260, Aroclor 5460
Toxaphene, Techmcal DDT and Halowax 10993 '

- i a. Mortality,- DO, and pH Data
The mortality, dissolved oxygen content, and pH data .

are presented in Table XI through XVII respectively.

* Range finding mortality only. DSW 380678
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‘b. . _Z-R.eaction‘
| - The reactions noted following introduction‘of Aroclor

. 1242, Aroclor 1254, Aroclor 1260, Aroclor 5460, Toxaphene, éna |
Techni_éal DDT are presented in Tables XVIII through XXIII respectively.
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