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The Grest Lakes have played a proninent role in the development of

the mink industry in nesrby statss ss¢ these lakes furnished the ranchsr . .
with an inoxpunsive and abundant aupply of fish deemed deeirable for -
mink fecd, During the middlo 1960s, reports from mink ranchers scating : '
that reduced veproduction wvas & consequence of fceding Great Lakes fish
vere called to the actention of universicy researchers (llarcsough, 1963).
Coho salmon taken from the tributaries of Lake Michigas during the spawne.
ing run in 1967 were rede available to commercial ranchers as food for
wink and resulted in o precipitous (ncnuo ia aevhorn miak (kit) mor~
tality. The extsat of morcality appeardd as 2 time-dosage response to coho
salwon in the dist. Adult breadess were reported to be wnsffected. Ran-
efdity, ehlorinated hydrocarben pesticlde contamination and marcury poi-
seaing were sach promfnent suspects a3 the causative agent responsidle
for the high kit mortality. Beceuss of the disastrous effect of fecding
:al\a salmon, mink ranchers discoatinucd.use of Creat Lakes fish ia wink
fets. .
Ia 1969 our laboratory confirmed the mlnk induscry's »urvcuon ° -
that Lake Michigan coho salmon, when fad to brecder mink, resulted in . .
either total cassation of mink reproductlon (embryo toxicity) or kit . *
mortality, the degree of complication being dependent vpon the percentage T,
soho salwon fed snd the duration of feeding (Aulerich et al., 1971).

Coho saluon were na: implicated since wu €oost cono salnon yielded
tetally scecptadie vep ive bs reproduction studies

yielded éata indicating thac the cavsative ‘sgent (I) wvas not confined
selely to the salmon from Lake Nichigan, but ves apparently present, al-
though to & lesser extent, ia other fish from the Greac Lakes (Aulerich
st el., 1971). <

Rancidity and murcury contamination data for the varfous fish did . ..
wot corrclsts with mink toxicity dacs and ssch was discovnted as » con- .
tributor to the problem; howaver, hydrocarbom pesticide contamination v
(cotal DOT and fsomera or dieldrin) of the fish fed was Lnversely pro-
pertionsl to number of mink offspring born per female. This relution- v
ship appears spurious and way reflect, in parc, the fst coatent of the
{1 Feeding sither DDT and isomers or disldrin im levels far tn ex-
[ of :M: found dnslytically tn the fish' failed to simulate the
offeat o mink of feeding diecs c-uulun; ecoho salwon (Auhrl.eh and lln;ct.
1’70' Mlnrlch ct_el., 1971). i -

This study vas undertsken to tavestigace the effects of ‘»lyehhﬂnn-d
bdiphenyls, known to cont Lake Michigin and Lts fish, on growth and
‘reproduction of ranch mink. . .
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. . HATERIALS AND PETHOOS
. This study consistad o! ihres ferding trials encompassing . -
polychlorinated biphenyls .(PC3) lu»lmn:&uou to mink. PC2 supple- e
mentarien vwas by incorporating the Aroclor™ (nto & cersal grain yremix .
.end then inco che dict. The samo basal (contrel) éie xcept as speciiied,
vas fed in 81l oxperiments. The diet composition cozaal, 13%; tripe,
20%; beef liver, 5%; hoxaemecec, 15%: chicken, 15%; and Eish, 30%. Stendard
rench procedurcs ol animsl tare au brocding wore usod thru;luw: the

‘e, toVrSE ol the experiwenta. R .
" nEsuLTs
. ~ - .
Experiment I . e,
. - 3
A total of A3 mink vore divided into ) groups (12 femsles and 3 5,0
wlas per diecary traacmont group). The Crestments wers & basal dlet
containing ocean fish, sudbstitution of cohe sslwen far the ocean fieh, .

and the besal diet nu"lmn:u vith 10 ppw esch of Aroclors nu uu.
ond 1234, L.

Mo fomalo migk nnhlnc dsatary coho salmon bou young (vhelped) - 4
nor éid these roceiving 30 ppm FCB supplementation (Table 1). ALl adule .
miok fed suppliemcacel PCB's éicd by the end of the normal whelpiag persed. S
Thoas femsles, so PCB°s, chat survived suilficient time ta prpduce alfspring -
shovwed no signs of whelping. 3ix wink fcd cpho salwon died during the
sxperimental peried of January 1 to June 0. Mo sdult tontrol mink died. D

fabll L I

Btfect of nuury ”©3 lmlmnnlun“) on Reproduccion g . .l
.o 0 Ranch Mink (Januacy 1 to June 30 .

- Famalcs Temales

Besal (control) 12 1 35 .. )y 23
"J0% cohe salmon R ¢ 3 o . [] ] [ N
Basel + X0 ppm MCB's u@ ° ° 0 B I R

TI) 15 ppm sach of Aveclors 1547, 1748, and TI54. )
(2) Ons fewale died prior to the -un; scasen. I

Tissce analysts lor PCH rosidues !m soveral wink thac diad mxo
on sxperimentecion are shown tn Tsble 2. Tontrol mink were sacrificed N,
Lor tissve An:ﬂy.h. The similaricy in the tisave vesiduer of che ICB

| Sp—— : . N
Anslﬂ’ {3 the trade name of yo).y\-.hlo:lmnl nyhnyh by Monsanto cm-ny.
St. Leuls, No.
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* treatment and the coho trestmont grou
- as & percontage of Lraim wolght fro-

.

18 stxiking. Organ veiphts enpressed
88 wink that dicd and hn sacci-
flced cu:nh woere not sigaificantly diffarenc (P > 0.05). .

Tadble 2 o : R

« PCB Tissue Residuos (in ppm) of Mink chat ghd While Receiving
Disgary Coho Salson or Supplemental PCB’ 8(1) 4nd from Sacrificed

S Contrels (tean .+ 5.%.) A
Basal - Basal + 30
(control) 302 coho salmon ppm PC3's .
Ke. mink P T
sratn . <0.01 11.07 ¢ 0.78 11.00 + 1.43 ’ .
Liver <001 3214166 &84 0.58 '
“Ktdney <0.01 6.37 £0.23 AT 2082
" Splaen <ot 6.13 £ 0.09 T en +0.39
Luag <o0.01 5.15$0.22 4.78 + 0.53 ‘
Muscle <0.00 D1 88 £0.56 -
Neart <0.01 2.8 47121 3.26 £ 0.49 - )

1) 10 ppm aach .of Aroclors 1242, 1268, -end 1254,
Sapertment 11 : ) . N
Thivty-five mink vere divided into five groupe n! aln fowmales and
one mele per group. Dietsry treatsments wvare imitiated on August 25 to messvre

grovth rate of young, groving mink and will centinue until Jung 30 wvhen the

reproductive phase {s complete. Treatmencs consisted of & basal diet with
ecean £ish, basel plus 5 pom Aroclor 1254, basal plus 10 ppm Aréclor 1254,

basal plus. 10 ppm Arocler 1254 and 10 ppm DD‘I'. ond hnl plus 10 ppe Aroclor '
. 1254 and 0.5 ppa dieldrin. ..

Results of body vaight gains for the grovth phnu {rom August 25 to .

December 22 are shown in Table 3. Results for the reproduction phase are -

$neluded in Tible 4. . ) .- .

rd ..
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. MONS 066505




. . Table 3 s .

. . Eifact of Aroclor 1254, Alone or in ‘Combination with Pesticides, - ) . . .
- on Body Weight Cains of Fémale Mink

Body weight gain (gm) ¢ §.E. from {nftial wg,”

. . : Inteial ; M
o . N . body we. . . - T
R . . . No. {ow) 1 wo. 2 o, 3 wo. 4 we. .
Plétacy trearment Kink (Aup. 25) (Sepe. 24) {oce., 25) (Nov. 28) (Dee . zn
] . Basal dier (30% ocean - - ’ s
Rl tish mix; control) s 1020 433 10.4 2034254 1874462 210 &35 .
Basa dec plus 3 we ) L . r
rest : 6 %0 624224 153 462 1B ALY C 2w A3y .
.Bissl diec plus 10 ppu ’ . M - o Ll
et . KB 3 92 A x 204 M3 #32.0 1324263 . 924351 T
_. ! Basal ‘diet plus 10 ppa . - . ' . L o
: ¥CH and 10 ppm DOT 6 1052 43 £ 143 U574 1A.6v 284 215w oIS 3 IS.awe
. © Basal dtec plus 10 ppm . ’ L . : . o .
. 28 and 0.5 ppm . . .
. dleldein . s 940 1084251 1334267 11S 4189 ST ¢ 2e4e
{3) Aroclor 1256 . : . . .. . RS
"3ignittcantly diflerent (P <O. OS) from un:ulu L. . . R
*ogigniticoncly different (P < 0.01) frem sontrols. . . !
* . : o Tadla & * ) .
‘ Effeat of Aroclar 1234, Ped Alone or fn.Combinatien vith Pesticides,
on Nortality and Reproductioa of Mink (Aug. 235 to N.ay 10)
(6 females and 1 male/group) -
Famales Fewales M Rics/lcmale
% mortality aliva whalped Alive Desd slfve
Control w [ 3 1 s 5.0 ot
S ppo mm 2 4 0 o o o :
‘ . 10 ppm BC . n 1 0. [ ] 0 \
o mmmolomm 4 4 0 o o e . ’
' : 10 ppm CB + 0.5 ppm -
* dieddrin ’ 100 ] [ 0o ° 1]
U) aroclor 1254, o ) . .
- ' 4 ’ *
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Data from this cxperiment €emonstrate that 10 ppw Aroclor 1254 de- :
pressed growth paine, whea, fod santinumisly to groving mink. A dose-respense
curve for daca on 0, 5, and 10 ppu Arocior 1256 av & months treasment yjolded
a regresslon oquition of ¥ ~ 207.3 - 107.4X where X » )n ( +* l). This .
regression squation gives & significant dose-sresponse (P < L08).) AN .

All mink fod PCB supplemonted diets failed to produce oth'du:. Those
brecders that died during the gestation poried exhibited varfous degrees of
-btyo toxicity When the utervs”was oponed for examination.

Expesimont 111 7 . 3

One hundred twonty-eight mink vere divided fnto eighc groups of twelve
females and four males per group to avaluate the effeet of Aroslor 12354
on reproduction. Tho dietary treatwonts wore iniciated on Jaouary 1 snd will
continue until Juno 30. Included in the trecatments (Tedle 3) vas & grovp
given 5 ppm Areclor 1254 plus 6 ppp DOT and 0.2 ppm éieldrin. These levels
approximate the resicuc waluss found in diats whers O porcent rav Lake
Nichigan coho aslmon conbtituted the fizh portion of the diet. Cooked coho
salmon . (120* C at 1.05 kg/sq cm for 30 min) was included to test (-r the heat
cnhnny of the (uz"(n) cavaing en- reproductive predlem, .

. . Table 5. . .

2ffect of Araclor 125 Fod Singly and Ln Combinagien with Mydrocirboen
oo Reproductive Paramcters (Jan. 1 to May 10) (u -
: females and & ulnluoup) M

. Females Temales _Kits born Rits/femsle
X mortalicy alive whelpod Alive Daa sitve

Ceacrol (ocasn fish) - - [ M 1 1 6 10 4.0 .
Rav coho salmon 19 1 [ -0 (] ] .
Cooked n“ 58 1lmon ] 12 0 o 0 o .
1 ppn X3 . L 10 1] -3 t I &)
S ppm P03 . 0 12 3 3 [ 0.3 .
1S »pm CS. 3N s .0 ] ] °

< S ppm FCB + 6 ppa DOT [} R ¥ | L} 3 é 0.3 .,
3 ppn PCB + 6 ppa DOT M

+ 0.2 ppm dteldsin 1 - 10 H 15 7 2.2

(1) Arcelor 125. . A *
* Ooe fomale escaped. . . . 2

pAta fn Table 3 indicsto that 3 ppm Aroclor 1254 markedly reduced
veproduction vhen fed only 4 moaths, 1 ppm Aroclor 1234 causcd only slight *
veduccion and 13 ppm ICB cetally inhibited roproduction. The facter(s)
present {n Lake Michigan cobo selmoa was hest stable dnd evplicacion, tn

.
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part, of acveral factors quwn tu de pnnn( tn the salmon did ot uuny
raproduce the uho salmon effect. .

. The' ruuln of thase experiments clearly poiat’ out the -mmmy

' of mink to polychlorinaced biphenyls and casc suspicion on PC3's as a 'ounx. '
factor {nvolved in the poo: raproduction following Lake uleh(gm eoho K
salwon feeding. .

- . . .
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