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In the Matiar of

Notice of Hearing on the . FIFRA Docket No. 502
Applicaticns to Use Sodium '
Fluorcacstate (Compound 1030)
To Centrol Predators

e e e

~Initial Decisicn

This is a proceeding under Section 8(d)} of the Federal Insecticide,
Fungicide and Rodenﬁicide Act, as amended (7 U.S.C..136(d)),;to reconsider
the Administrator's order (PR 72-2, Mafﬁh 9,_1972; 37 FR 8718,

March 18, 1972) suspending and cancelling the registrations of sodium
flgoroacetate (Compound 1080} for the contrsl of gredators.
was triggerad by applications Taor registraticn or emergency exempticn undar
Secs. 3 and 18 of‘thé Act, fiTed by the Fish and Wildlife Servica of the
U.S. Department of Interior, and the Statés of Montana, South Dakota and
Wyoming. The Administrator‘s determinatian‘to nold a hearing on tﬁe

' applicationé}and the issues to be considered (Attachment A) are set
fofth‘in the Notica of Heariﬁg, dated Decamber 1, %98? (46 FR, MHo. 234,
Cecember 7, 1981, at 59,622,'et seq.). The issues to be addressed wers

expanded to include smear posts as a delivery mechanism by notice, dated

March 3, 1982 (47 FR No. 47, March 10, 1982, at 10,238).



Tnis proceeding is being conducted under the Rules of Practics
governing hearings under the Facdarat, Insecticide, Fungicide and Receantict
Act (40 CFR Part 164) and in particular Subpart D theres?. In accordance

with Paragraph 164.131(a), the Administratar reviawed tha applications
for ragistration of Compound 1080 and detarmined that reconsideration of

the suspension and cancellation order was warranted.

—

THe cited secticn provides in part:

“The Administrator shall detarmine. that such reconsideraticn
15 warrantad when he finds that: (1) the applicant has
presentad suhstantial new evidence which may matarially
effect the prior cancallation or suspension order and which
was not available to the Administrator.at the time ne made
nis final cancellatjon:or suspension detarmination and (2)
such evidenca coutd not, through the axercise of due
diligence, have been discovered by the partias to the
canca]Tatwon or suspension proceading prior to the issuance
the final arder." :

Paragrapn 164.132(a) of the Subpart O rulas provides that the burden

T
E

proof in the hearing shall be on'the applicant or applicants wno sha
proceed first. Tnis section further provides:

“The issues in the hearing shall be whether: (1) substantial
new evidence exists and (2) such substantial new evidence
requires reversal ar modification of existing cancallaticn

or suspension order. The determination of these issues shall
be made taking into account the human and environmental risks
found by the Administrator in nis cancellation and suspension
determination and the accumulative affect of all past and
present uses, including the requested use, and uses which may
reasonably be anticipatad to occur in the future as & result
of granting the requested reversal or modification.”

The ALJ ruled that, although the initial determination under

Paragraph T64.131(a) as to whether the evidence warrants reconsideration
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of the suspension and cancellaticn order must be tased on av

g icence not
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availablz at the timz-of the suspansion and canceilation arder of 12372,

the decision as to whethar tfhe avidence requirad reversal of the prior
cancel]atioﬁ and suspension order would be made on the entira record.
This ruling was based in part on the Administrator's decisicn concernihg~
AApp]jcaticnS»to Register Sodium Cyanide for Use in theqM-44 Qevice to .
Control Predators (FIFRA docket No. 382, Septémber 16, 1975), whersin |
the Administrator ruled that avidence should not and couldAnot be: ignored-
simply because it was not‘néw‘since the 1972 order, and in par%, on the
factﬁt%at, although the Qaifdity of the 1972 order is not at issue, such
ordéb is nevertheless being raconsiderad. The Acministrator detarmined
that all issues bearing on the 1972 order would be adjudicatad herein,
and the provisions of 40 CFR 164.131(a) and 164.132(a), quoted supra,
must.be read and interpratad in the Tighi_of the issues the Administrator

, . . , . . i
has noticed for determiraticon. Issues

such as thé affactiveness of
Compound 1080 large taits in reducing precation and whether the risks of
primary and seccndary poisoning were overestimated in 1972 can hardly
be addressed without considering, inter alia, evidence of the axtent of
injury to non-target wildlife p%ior to 1972. In view of the conclusians
herein, however, no paft of this decision is dependant upon the validity
- of the ALJ’s’ruling in this respect.

‘No registrant or agrieved person filed timely objecticns to the
1972 suspension and cancellation order and no hearing was held thereon.

fa

Active narties throughout this proceeding are the State of Wyoming,

the Departments of Agriculture of the States of Colorado, Missouri and



Jragon, the West Yirginia Commissioner of Agriculture, the Zuni Tribe,
the National Cattlemen's Association and affiliatas or similar arganizations

thereto ?h 36 states, the National Woolgrowers Associatian and affiliates
or organ1zat1ons s1m11ar thersto in ?3 states, the Pub]ﬁc Lands Council
and the New ! Wech? Publwc Lands Ccunc11 various individuals including
'Dr.'wa1ter'Howafd"/ of Fhe”University of Cafifornia, the foragoing
parties referrad to hereinafter as Wyoming, et al.; the Statés‘df Montana
and South Dakota; the Fish and Wildlife Service; Ranchers,Suppﬁy, Inc.
and The Toxi-Collar Company; Cr. C}air‘E}'Terrill; American Farm Bureau

- Federation, and Farm Buréaus in the States of Montana, MNew Mexico, Texas,
Utah and Wyoﬁihg; herainaFtar AF3F; Natiéna]vAnﬁmaT Damage Control

-
i
5

Asscciationg tampbeT] County Pradatary Association; Texas Lepar ﬁentvaf

Agricui;ura; MNew Méxﬁco Department of Agriculture; Defanders cf Wildlife,
Natjonaﬁﬁﬁudubon Saciety, The Huméne Society of the United States, The

Americéh Humane Assocfation, Animal Protectiontlhstftute af America,

National,Péhks and Conservation Associatian, fhe Animal Welfare [nstitute,
The Fund for Animals, Natural Reserces Defense Council, The Sierra

Club, National Wildlife Coﬁmitteé,.Friends of the Earth and Environmental

Defense Fund, heresinafter referrad to as Defenders af Wildlife, gt ai.

or Defenders: National Wildlife Federation, here1nafter NWF; Friends of

1/ Dr. Howard, a witness for Wyoming, et al. in this proceeding,
filed an application, dated December 17, 1981, for an experimental use
permit involving Compound 1080 in a Ba1t De11very Unit {BOU) to control

depredating coyotes.
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Animals, Inc.; the United Statas Department of Agriculturs
. : é/ - ,
- Envircnmental Protaction Agency. '

Hearings on'this mattar commenced in Hashingtan, 0.C. on March 3G,
1982 and were subseguently neld in San Angelo, Teéas and Denver, Cclorado,
concluding in Washington, 0.C. on August §, 1982.“/

Based on the entire record, fncluding'the proposed findings and
conclusions and briefs submittad by the pdrties, [ find that the Fo??cwing‘

&/

facts are sstablished:

Findings of Fact

-

Issue 1{a) (Attachment A)
1. Although data on sheep losses to oredation prier to 1972 are

fragmentary and incompleta, the most reascnable co onclusion is

2/ In addition to briefs filed by active parties, amicus briefs
were filed by the Internaticnal Association of Fish and Wildlife Agencies,
an inactive party, and by the Chio Deparfment of Agriculture and the
California Cepartment of Food and Agricul*ure. An amicus briaf was also
received from The Resources Agency of California, which is not a party.
to this proceeding. . The Rules of Practice (40 CFR 164.31(d)) cermit
persons, who are not parties, to file amicus briefs by leave of the ALJ.
Although the brief of The Resources Agency was not preceded or accompanied
by an appropriate motion, the brief js acceptad. Such a briéf may not,
of course, be used to introduce evidence into the record and fTacts alieged
in the brief will be disregarded uniess supported by the record.

3/ Although the Notice of Hearing specified that the hearing be
concluded within &0 days, the parties found this schedule impossible to
meet and the deadline for campletieon of the hearing was subsequently
‘extended by the Adm1n1strator to August 6, 1982. 1

4/ Proposed findings not adopted are either rejected or considerad
unnecessary to the decision. Summary and ,detail findings (Attachment B)
are to be read together. : : ’
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percent to 7.9 percant.

Numerous studias and SUrveys havékbeen conductad on sheep and‘1amb
Tosses to predators since 1971, The most comprehensive of these
was the 1375 mail survey conductad by.the Statistical Reparting
Service OfftheAU;S, Department of Agrichture, hereinafter Gee, et al.
which gathered data on losses experienced by sheep oroducars in 13
western states in 1974 and which concluded, inter alia, tnat average

losses to ;qutes in that year were 8 percent of lambs and 2.5

percent of sheep. Reported losses fto other predators were 3.3

pércent of lambs and'0l9:pércant of sheep.

~

ThetGee, et‘a1.’resuzts,héve'been guestioned for the reaSon,'amcng
others, that field or biological studiss in KXansas, idaho, Utan

and Wyoming have reéu]ted in findings of oredator losses of sheep
and lambs substantially less than reportad @y Gea, ot al. for thosa
states. Siologicqi studies are very exﬁensive and can only cerr a'
limitad area or number of flaocks. Accordingly, it iskconc]uded

that the results of such studies cannot properly be extrapolated to

larger areas, greater numbers of flocks, or to entire states. The

‘data from these studies is inadequate to reach any statistical

conclusions and the mest that can be said is that the data provide.

an indication of loss trends. tareover, despite extensive searches,

some animals are simply missing and the cause of death or loss
" cannot be determined. Testimony from ranchers is to the effect

“that for every lamb killed by predators, which is located, there

may he-as many as two or three whose remains are never found.



Lamb losses ranortad bv Gee, at al. include 1assas incurred before
as well as after docking. Because many ranchers maka no attampt to
obtain an accurate count of lamb numbers until docking (this . is

almest always true in range lambing situaticns), producer estimatas

of losses to predators prior to docking must be viewed with some

caution. Moreover,;the record supports tﬁe cognclusion thatrfew
ranchers’maintain complete and accurate records on the causes of’a11
fosses. \

Much time and attantion at the hearing‘was’devotad,;o the probTEm

of non-response bias in conducting mail surveys, that is, ranchers

suffering the nighest predaticn losses or mast. concerned about

pradation would te most likaly to raspond to the guestionnairs, while.
those suffering 1ittle or no predation might fail to answer the
questionnaira. The Statistical Reporting Service of the USDA nas

been conducting mail surveys for many‘yeafs, however, and must be
regérded as expert in the conduct of such surveys. Mofeover, the

telephcne and personal interview follow-up conducted with a sample

of non-respondents, greatly reducad, if it did not eliminate entirsly,

non-respaonse bias and any contention that thosa respending to the
Gee, et al. sUrvey were not representative af all éheep producers in
the states surveyed is rejected. The questfonnaire was constructed
in such a manner as to de-emphasize pfedation losses (producers

being asked to state total losses first) and thus minimize prejudice.
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Preda
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ion losses rzporied by
the ground that the survey was instiituted as a3 rasu

L
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action Sponscred byvrepﬁésehtatjves of western states and that i
purposa, that'is? to obtain data supporﬁing reversal of the decision
suspending and.Eancel]ing registrétions of 1080 for prédator contro1;
was well known. The resulting publicity and the emdtional climate .
surrounding the issue of predator control are alleged to have resultad
in,exaggerated'c1qims of predation losses. The evidences, nowevar,
does not estabffsh that the purpose of the Gee survey was to‘obtain
reragistration of }OSO. Even if this was the puraosé of the survey,

there is no avidenca”that this ailaged purpose was knewn to producars

or oublicized outside of Washington.

Emphasis has oceen placed on the difficultiass ancountered by procucers
in accurately determining the causes cof deaths of sheep and lambs.
while it is true, for example, that mast ranchers would have great

difficulty in distinguishing deaths caused by disease from those caused

3 omom s

by poisenous plants, experiencad ranchers have little or no difficulty

in determining predator losses, if the remains are found within a

reasonaple time after the kill. Teeth or fang marks, indications of

5/

f]owing'b1cod,"' bits of woal and evidence of a struggle are indices of

5/ It is recognized that suffacation is the normal cause of death

résu]Eﬁng from coyotes biting the necks or throats of sheep and goats
and that accordingly, blaod flow may not be extensive.



oradaticn well known o ranchars. In the gre2at majority of instances
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by ranchers, 1t has deen detarmined thaﬁ the cause of 105; Was
accurately reported. The,asséttion is mada that a Sheep or Témb
dying of other causes might be scavengad and thus incorrgctly
identifiad as a predator loss. While this could happen if, for
~examp1e an,eég1e\or other carrion eating predator scavengad a

~carcass, it is unlikely in the case of coyotes because teeth marks

—*

a coycte kill, would be missing.

w

in the throat, characteristic o
Moreaver, such scavenging would be more Tikely to occur in the

ors greter fresh meat in

t

winter or colder months because most oreda

the summer. [t is ciear that the nignest predation lossaes to lambs

occur in the summer.

Ranchers conscientiously and in good faith strive to accurately

H

. ' E . ) » N ‘ }' .
repart their lossas, incliuding losses to predators. However, becaus

{

mest ranchers do nat maintain accurate recards of the cause of losses
their reporés of predaticon losses may be unintehtional?y inflatad
due to faulty memory or "telescoping,” i.e., incorrectly atiributing
a loss dr Tosses to one period‘ofvtime, which, in fact occurred in
another period. This would seem to be especially true of surveys
asking for data on losses for several previous years or f;r'a fiscal
yeaf;; A fiscal year may bear no re1at{onsh1p tq the rancher‘s5
production cycle, thus ihcreasihg the difficulty of accurately

attributing losses to the period when the loss occurred.
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ee, at al. racognizad that the mail survey approach dependad upon
the accuracy with which produceré detarmine and regor?® fhe number of
sheep and lambs ?ost to various causes. Gse indicatad that his
report provided reliable indicaticns of gecgraphical areas and types

of operations having the most predation-and that the total number

f

- : i
producers wera awara of whether coyotes were praying on th

of producers affected was. probably quite realistic, because most.
{r nerds.
Gee, a2t al. stated, however, that numbers of sheep and lambs laost to

coyctes and numbers of producers with different levels of loss

must be considered more cautiously because the degree of producer
judgment is higher. -

-
I
1

Under all the circumstancas, the most serious obstacle to accepting

the Gee, et al. fe;u1ts is the nigh 1eve1_of lamb losses attributadls
to pradation. Féf example, in excess of 85 percant of lamb TOSSE%]
to all causes in Nevada were attributed to predation, approximately

59 opercent in Qolorado, approximately 54 percen in Utah énd,épproxima%e}y
56 percant. in Nyomingl Because these lossas include pre-docking

losses and substantial numbers of lamb deaths during that period

 are dus to lambing complications, weather, disease, malnutrition,

etc;; these high>reported predation losses are difficult to accept.
Moreover, Gee, et al. state that whiie most of the large-scale

operators reported losses from less than 5 percent to more than 20

percent, many small-scale producers had no predation problems at

all, and that S,OOQ or about one-tenth of the west's sheep ranchérs,

L
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sheep losses to all causes in

reported Tosses axceeding 10 percant of lamos sern. It is cl:
that nigh oradation iosses are suftered by a mibcrity oF shaaomen.
Combined shesp and Jams losses to all czuses in 15 westefn statas
have remained stable during the period 1360-37, constﬁtuting 8.9
percent af the January 1 1n§éntory plus lamb ¢rop during the yea}s
1960 to and including 1371 and 9.0 percent from the period 1372 to

r
-

and including 1981. If Tamb;To;Sas are separated from sheep losses,
13 western states have declined from.
an average of 7.9 percént during the pericd 1860-71 to an average of
5.9 pefcent during the period 1972 to and including 1981. The
record will not suppbrt'a'findfng that average oredation lossas in
these states to snheep or to sheep and lambs combined have increasad

since 1972. Lamb lossas teo all causes as a percant of lamd <rop
have increased from an average of 1044 percent auring the period
1960-71 to an average of 12.3 percent during the pericd 1972 to and
including 1387. XNnile this‘might support an inference that lamb
losses to predators. on an overall basis have increasad since 1972,
the record‘does not establish that this is so. Lamb losses to
predators as é percent of losses to all causes have not increasad
since 1972. In fact, lamb Jlosses to predatob& appear to have
declined since 1978. Indivﬁdual producers have, hcwevef, suffered

increasad predation losses since 1972 and for some producers it is

clear that predatﬁon is a very serious problem.
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13.

14.

-

£vidence in tha record is to the effebt that 0.4 percant of calves
in the 17 westarn staftes wers 103t 0 predators in 1575. Because

it could be‘inferredkthat cattle losses to predatdrs were not

a oroblem prior to 1972, predator losses of calvas have increased

since 1972. Texés is by far the largest goat pfodhcing state and

the evfdeﬁée supports,the conclusion that losses of goats tb o
predatbrs in Texas have increased since 1972 and that losses of

goats to predatars as a percnnv of losses to all causes have alsa

~

increased since 1977 [t does appear, however, that losses of goats

to predators déc}%nea jnkTexas in 1981,

Coyates are by fér‘the prﬁnciﬁTe causa of predator losses tO‘lfvestoék,
Faxes and/or faral dogs may be.sign%fﬁcant causes af gredationyin
isolated instances. Where predation is calsad oy "feral dogs" it

is usually packs of domestic dogs which have stra}ed from nearby‘

towns or communities.

,—

- Issue 2 - Efficacy

The use of 1080 in toxic collars is likely to reduce pradation in

instances where sheep or goats are grazed in fancad pastufes. The
toxic collar is unTikeTy'to reduce predation on open %anges because
of the d1TT1cu1ty of targeting predator a;tacks to collared animals.

Compound 1080 1in sing] e—]etha]ydose baits (SLDs) has not been

‘utilized for the contral of predation in the United States;, Similar

~ baits containing strychnine, referred to as drop-bajts, were

" “extensively utilized for that purpose prior to 1972. Because of the

Concurrent use of strychnine baits and 1080 large-bait stations, it
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in British Columbia for the control of coyotas and wo
Austrailia feor the conirol of dingoes. iZxpert testimony.estabiishes
that SLOs containing Compcund.1080 could be used in canjunction with
appropriate scents, lures or draw stations to remove particular
depredating coyotes. fhe:effectiveness of SLDs in these cir;umstances
would not be dependent upon whether the livestock wers crazed in
fancad pastures ar on open ranges.

The evidencz does not establish that use of Compound 1080 in large-
bait staticns s an éf:ective method of prédator control. This
conclusion is nased upon the fact that 1arge-bait.stationé are

intended to suppress area or ragional coycte popuiations and the

‘i

—a.

evidenca indicates that this purposs has not Ceen accomplished.

¥ '
Although 1t is clear that no met%od of predator control is effectivé
under all circumstances, it is not unfair to address the quastion
of the affectiveness of Compound 1080'7arge—5a1t stations aon the
basis of their intended’purpqse. The declining number of 1080 bait
stations placad py\FHS and the increasing number of strychnine drop-
baits usad in the years immediately preceding 1972 would seem to
constitute recognition that large-baits were 10sing their effectiveness.
The phenomencn of bait shyness may explain at lTeast in part why

1080 largé-bait stations fail to consistently reduce coyote populations

and predation.
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It is not nossible to cetermine from the record now much oradation

on an ovarall tasis would B2 raducad oy the usa of Compound 13280 in

Issue 3 ~ Alternatives

-

Removal of denning pairs of coyotes or their young may, and frequentiy

does, stecp 11vestock oredation in 1ocalized areas.. 0Oepending cn

e
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terrain, tracking coyotes ard lacating «hexr dens may be ver
and time consuming and in any event, raguires axperiance and skills.
Aertal hunting and gunning is probatbly the most effactive way ol‘shootina
coyotesv Use of this method has imcreased signif fantTv >1nc= the

1972 order suspending t he use o? téxicants for oradator control.

Weather, tarrain and yegetative cover may render aérja1 nunting

T

ineffective or drastically limit its effectiveness. In addition,

n
(D

aerial hunting of coyotes, aspecialiy frbm fixed-wing aircraft

is hazardous and helicopters are very expensive. Hunting coyotes
from the ground is more difficult‘and‘time consuming as they are
wary and illusive animals.

Trapping by the use of steel leg-hold traps is a tracditional and

-

cne of the most effective methods of prcdavor control. Traps,

however, frequently become inoperative in wet and freezing weather,
can be and are disturbed by livestock and non-target animals, raquire

cansiderable skill as to placement and use of scents or lures and

‘require constant checking to assure operability. Snares may be

effective in ]1m1ted situations, i.e., where coyotas or other predators
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attempt to pass under oOr through Tences. Coydies may Jump T2nces
or use other areas o7 fraval and snares may o2 rendsred inoperabie

by livestock, noh—farget sgecias ar by wseds dr brust gfowing or

being blown into the opening where the snares ars set.

Althougn M-44's ara quite selective to coyotas and foxes, certain

soil conditions are corrosive and corrosion causes mechanical

problems. In addiﬁion, heating and cooWiﬁg of the units breakS-tﬁe
seals, allowing moistura to genetrata the sgdium cyanide cartridge,
thus rendering the device inef?ective, M-44's may also be rendered
1hoperab}e by 1fvestock or people and are ineffective in warm

wéathér because coyotes are not attractad to the scants. Bacause

of these orohlems and the restrictions placed on its use when 1t was
ragistared in 1975, many ranchers ara dissatistied with the atftactiveness
of the M-44.

Aversive conditioning is the use of a chemical éuch as lithium chloride
(LiCL) in a bait so as to induce an illness in a coyote or other

pradator. The theory is that the illness will be associatad with a

“particular prey, e.g., a sheep or lamb, and that thereaftar the

coyote will refrain from attacking particular livestock with which
the illness {s associated. FWS has concluded that aversive conditioning
using LiCL is not effective and that even if an aversion is established,

the length of the aversion would not be sufficient to have any

substantial effect on predation. Although experiments have been

‘conducted from which it might be concluded that aversive conditioning

I

using LiCL reduced predation rates for lTimited periods of time,

variables such as the availability of alternate food sources, the
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number of coyotas taken for pelts and the affact of usual coyote
control methads an pfedation Ta2ave the results ¢T thase tasis
1nconc]usiye: A dispute as to the detarmination of beote k%]ls
and lack of‘1ossvdata cast further doubt on the outcome of the
tasts. Morsover, witnesses participating in the,tes;s acknowledged
that the concenfration of LiCL was critical to the>aversion
allegedly sstablished, but beyond asserting that ﬁtléhouldrbe thé
minimum necassary to produce an iliness, appearad to be in doubti
as to precisely what that concantration shoﬁ1d be. It wés/also

1

s5.saline

eV

acknowledged that theres might be other more suitable,

" or strong tasting chemicals than LiCL. It is concluded that the

affectiveness of aversive conditioﬁing agents as a method of
oredator control has not been established. Such agents would,

0f coursa, requires ragistration by ZPA.

FWS has tested.the use of diethylstilbestrol as an antifartility agent
or reproductive inhibitor. These tests have Leen terminated, FWS
concluding that until a more effective reproductive inhibitor than
stilbestrol and a more effective delivery system were developed,
reproductive inhibitors offered little promise of lowering predation.
USDA has reached essentially the same conclusion and has terminated
all tests of reproductive inhibitors. There is no other evidence

in tbé record as to the effaectiveness of reproductive inhibitors

in reducing predation. While it is contended that termination of the

tests was premature, it.is obvious that the whole theory of reproductive

inhibitors as a predator control technique is based on the assumption
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that there{is‘a direct relationshipg between the number o7 coyntas
and predation losses of livastock. OCpporents of the registration
of 1080 disputa this assumpticn.
Tests of chemical rapellants as a means of reducing coyote pradatien
nave been discontinued by FWS and USDA as'showing no promise ofr
effective pradator control. There is no substantial evidencz in
the racord to contradict these conCTUsjons.‘ Strobe-iights, sirens
and. propane exploders or zon duns have also been tested and utilizad
in attempts to control or reduce predaticn by ccocyotas. Tests by
the FWS utilizing strobe-light/siren devices have shown encouraging
results in reducing Dredaticn over Timited periods of time. If was
retognize s howeVef; that additional work was necassary to identify
stimyli, e.g., light, sound recordings, etc., that wcu]d mos £
effectively repelrcoyotes. Qther avidenca .in er record is to the

affect that lights are totally fneffactive in raducing coyote

pradation and that coyotes quickly become habituated to axploders

or zon guns. It is concluded that repellants, chemical or mechanical,
have not been shown to be an effective method of deterring or

contrclling pradation.

Guard dogs have apparently been used to protect livestock from

predators in’Ehrope and Asia for hundreds of years. Guard dogs
protect‘11vesto¢k not so much by attacking predators, but simply

by their presence deterring predators from attacking livestock. The

record reveals that in some instances, chiefly small fenced pastures,

guard dogs can be effective in reducing predation. Guard dogs are,

'jhdwé@er, expensive. The purchase price ranging from $300 to as

much as $80Q0 each. Moreover, the dogs require -extensive training
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in that as much as twe years may slapse from the time of acguiring

3

—h

a nup befaore it can be determined whether it will be affactive as

)

a mature dog. [t is clear that guard dogs raquire supervision and

a great deal of'patient'attehtﬁon, that not every dog will devalop
into an affective guard dog and that some dogs prey on sheep they
are-;uppose‘to protect. Although a survey in the record of rancherél
using guard d 35 in North Dakdta indicated good to excellent resu s,
ranchers who -estified at the nearing who atfemptad using gquard |
dogs did nct nave good experiences, indicating that i1t was dif%icult
to keep the dogs with the sheep, that the dogs became sheep killers
or‘thaf'thé dogs waonderead dﬁto neightoring pastures and wers shoﬁ;
Shed lambing can reduce losses of lambs due to weather, Xambing.
complicatians, ma?nutrition} diseasé and other causes. While awes
and lambs are subject to ]itt}e ofvno predatidnyduring the period

of confinémeht,vpredétion ¢an beginfagain ar centinue oncz the

sheep are releasad into pasturés or ranges. Shed lambing is labor
inﬁensive and ié not an alternative method of reducing predation.
Herders are essential to control and Toék after sheep in open fange
situations. Although additional herders could in theory reduca
predation losses, experienced herders are in short supply and the
cost of emplaying and maintaining fhem (as much as 31600 a menth)

may not be économica?ly feasible.

It is theOreticélly possibTe to build fences in such a manner as to
"echude coyotes. Testimony at the hearing centered on the question of

the effectiveness of electric fencing in reducing predation. Evidence
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Although advanced chargers have been developed which minimize the
likelihood aof vegetatien shorting out such fapncss, it is clear that

electric fencing is neverthaiess a high maintenance itam. Moreover,

“becausa of terrain and soil conditicns it may be difficult or impossible

to construct a fence in such 2 manner that coyotes cannot sass or

dig under the fenca. Such fences constructad on apen rangs, if

ot

effective, might well inhibit the movement of wildlif2. In the

and final analysis, however, the major limitations to extensive use of

D

fencihg to exclude coyotas are economic. Total cost - far the
construction. af such fencing have been astimatad to range between
$3 thousand o $10 thousand ner mile depending cn the fype of
canstruction and terrain. Assertions that the cost of such fencin Is
could be amartizad over a period of years by the savings from oradation
Tosses are unr2alistic and fail to consider how such constructian
could be financed in viaw of the thin margin upon which sheep
produceré dperate. There is evidence that ranchers arz hard-pressad
to maintain the rancas they have let alone construct new ones. [t is

concluded that fencing is not .an effective and econom%ca11y feasible

alternative method of predation control.

~Panning ar corralling sheep and goats-at night can be very ef fec ive

in reducing predation. It has no effect on predation that occurs

in the daytime and is confined to farm flock operations as it is
impraccica to pen lerge flocks yader renge conditions.  The so-callad
"Kansas Extension System” 1s,bas1ca11y an educational and training

P S Lot

system whereby ranchers are taugni (o nandie predation problems on
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their cwn. [t is not, however, an altarnate method of z2radator
contrb?, because it is chisfly penning at nignt that re;uits in Tow
predafﬁen ratas fnkKansaé.
Open range situations are grazing conditions under whichr it is least
iikeTy’that ény currently available method of predator control will

be consistently effective and economically feasible.

Issue 4(( ) - Benefits

. The number of shesp in the United Statss has declined over the last

forty years, from a high of 56,674,000 in 1942 to a low of 12,220,000

in 1979, 1ncreaswng to 13, 110 OGO as of Januar/ i, 1”82 The deciine

l

is aturwoutabTe £0 dec11n1ng demand for Tamb and mutton (per capita

consumption being approx1ma;e&y 1.5 pounds annua11y), avaita’:11L/ cf

synthetic mat=r1a1: as substitutas for wool (per capita consumption

of wool bewng aporoxwmau 1y cne pound anpua]Ty of wnich fitty

-

nercant 15‘1mported), the fact that raising cattie is less labor

.

intensive than ra151ng sheep and more attractive oppor+Jn1u1es being
avai]abTe‘eHsewhere. The decline cannot be attributed solely or'
even chiefly to nredation. Approximafe]y 8Q percant of the sheep

in the United States are rajsed in the 17 most western of the 438
cdntigubus states. Although approximately 51,000 western farmers

and ranchers raise sheep (1974 data) only 21,000 or 41 percent have

commercial operations of fifty or more“stock sheep. These producers,

however, own nearly 93 percent of all stock sheép in the region.
‘Large scale producers with a thousand or more of stock éheep constitute

-only 6 percent of the producers, but account for 63 percent of the

region's stock sheep.
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Expert tastimeny from witnesses for ths groponenws of the ragistraiio
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the rangeland in the westarn Unitad States ragquirss grazing by

cattle sheep and goats rather than by a single species. Grazing

cattle, sheep and goats in the proper combinations and at suitable
intensity not only increases the production of anima?‘products per
acre, but tends to maintain the carrying capacﬁty of tﬁé land in
that shesp ahd goats cén help control weeds and bkush,'thus avoiding
the use Qf,herbfcides ar eXpensﬁve mechanical metheds of control.
gecause sneed and goét; nave the capacity to turn pastura and range
vegetatiohfiNto meat and fider at a relatively low <cost, tha rising

cost of =nerqy in recent years nas improved the sconomic competiitive-

ness of sne2p and goats relative to other meats and of wool and
monair relative to synthetics. This may exp1éin the racani increassa
in shesp numbefs.

W§tnésses for the proponents of 1080 ragistration also tastifiad that
areas suitables for the grazing of sheep and goats were not being
Qtilized for that purpose Decause of predation or the fear thersof
that was forcing the,ébandonment of many sheep or goat operations.
These witnesses a;serted.that young people were no longer entering
the sheep or goat business because of predation and that excessive
predation was a factor in lending institutions being unwilling to

advance capital for such operations. The result of this situatian

“assertedly includes alterations in the economy, decreased importance

of agriculture to the esconemic hase, a dezling irn fndustries.which o

A L Sy g T ER s R IR L e
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depend on and support the agricultural sector, and forced changes
in Tiving conditions of rural familizs. Wwhile oradation concerns

ire real and in some instances clearly justified, it is conc

o

Tuded
that factors listed in finding 29 rather than predation ars chiafly.
responsible for the decTine_iﬁ the ﬁumber of operators raising shee
and goats in areas suitable for that purpose.

USDA conductad a survey of former shéep produce 5 in Colorado, Texas,
Utah and Wyoming. 'Predation was given as a siciificant rtactor in
the decision to discontinue sheep production by former producsrs in
each of the four statss, although shortage of good nired labor, lamb
and wool prices and age of the Owner'werevother'significant.reasons.
?inancia] returns were frequantly meager or nil and the majority of
former producars in wydming wers suffaring opefationai losses, i.e.,
not even meeting cash costs, when they discontinued production. The
number of sheep producars declined by 12 percent in 1973, the year
fo]Towing‘restrictiohs on the use of toxicants, the greatsst sercantage
of réduction sincé'1975. This decline was followed by further

decTines of 6 percent in 1974 and 10 percent in’}976, In Colorado and
Texas more prbducers stoppéd production in 1969 and 1370 than in other
yéars between 1968 and 1974. The biggest decline in number of producers
1h Wyoming and Utah occurred in 1969 and 1971, respectively. Declines

in these four states in 1973 were not out of line with the number of

. producers discontinuing production in other years. It is concluded

thaf although predation may have been a factor in producers discontinuing

sheep operations, such discontinuance cannot be related to the -

suspension of the use of toxicants as a means of predator control.



certainly far toco hidh.

producer losses have been estimated at $20 million. It is assertad
that total sconcmic Tosses to producers would nearly double if 7980

arices were used and would nearly quadruple if the higher range of

“astimatad lossas was used. Total economic lossas to producers from

coyate predatian an-sheep and calves in 1980 nave been astimated to
be in the range of 575 ta §130 million.
The USDA survey (Gee, ot al.) estimated that sheep producers Jost
$27 miliion to predators, with consumers iosing an additieon 310

£

miltlion dus to higher prices and raduced supply. Lossas in faragone

lamb sales among the aporoximate 3,000 ranchers who reportad Tamb

losses to pradatars exczeding 10 percent were sstimatad to average
about $4,000. Based on 1977 prices, USDI estimated that sheep
producers lost $19 million to coyotes and that other producers gained

36 million because of higher prices caused by reduced supply for a

‘total net 19ss to producers or $13 million. Texas sheep producers

are estimated to have lost $4,317,600 to predators in 1981 and goai
producers are estimated to have lost §2,765,450 in that year.

Dr. Nielson estimated direct income loss to Utah sheep ranchers between
§3.6 million and SS.G miilion'annuaTTy. The Texas and Utah estimates

were caleulavel oy multiyiying estimated losses times.market vaiues

‘as appearing in USDA's statistics and make no allowances for price



changes causad by increasad supply.
losses.
35. Whether an incrzase in supply of sheso and lamb would in fact rasult

in & decrease in price depends on the sensitivity of price to the

g}

quantityfsold, which is tehned priée Flexibi}ity or price'eﬁasti ity
af démand. "Price fTexibiJity“:is the percentaée change ih price which
~Qi1].resu1t from a one perCeht change in the gquantity offered for

sale, wnile "elasticity of demand" is the percantage change in q intity
‘purchasethhat results frem a one perceht change in price. There is
‘evidenca that the demand for lamb is inelastic and that in yiew of the

. fact that only a mindrity of producers suffer predation locsses, the’

o

reducad prices caused by the increased supply might well result in

Tower total revenues to sheep producers as a wholz. Other evidencs 1s

§

to the affect that the demand far lamb is atastic,;3nd that, because it

o
o+

»;1
- | o S
is a luxury or specialty itfem, the raduction in prica caused by

increasad supply would nat offset increasad revenues rasulting from

greatar quantity béing ava%iab1e for sale. 1t is cdncTﬁded that‘the
contentiothhat the demand for lamb is inelastic has not been established.
Irrespective of whether the demandufdr lamb is =lastic or ineléstic,
1t'€s clear, however, thaf anly those pfoducers suffaring substantiaﬁ
predation Jcsses w6u1d~benefit sﬁgnificant]y from a Eeduction in sucn
losses. The evidence indicates that these producers are'mostiy the
“Targe open range operators.
38. jBased’on the assumption that the demand for lamb is inelastic and

upon the fyrther assumption that the average current loss of lambs
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L0 coyotas i35 ©.2 percent, 23timatas have oSeen mada of fhe

\
arTect Qf various parcantaga racucticons 14 10358s L8 Coyoias.

A 1 percent reduction in losses g 5.5 oercent wouid increassa

1amb production oy 53,500 héad and gross revenue to producers by
$1.3 mil1ionh A Z'percent‘reductibn in coyﬁte predation 1bssés to
4.3 percent would increase lamb productian by 107,100 head and gross
ravenue to sheep producers by 52.7 millicn. Reducing lamb Tosses ta
3.5 percent would increase production by 160,630 head and in gross
income to,U,Sw~sheep producars dy 54;} mitiion. A further raduction
to 1.5 percant would increase lamb production by 267,730 head and

gross income tc oraodicars by $6.3 million. A 1 percent reduction

[ =~

in average coyote pradation from 6.3 percant to 5.5 percent i5 in

D

axcass of 15 percent and a faduction in coyota predation Trom

o
1

6.5 percent to 1.3 percant would be a reduction gf appﬁoximatexy
77 percent. It is c]éah'that ragistration of Compound 1080 will not
eliminate all predation’and there is ng evidence from which it

could be concluded that reductions of such magnitude are likely

from the reregistration of Cqmpound 1080.' Moreover, such reductions

in coyote predation weuld hardly be costless and such cost should

" be deducted in considering overal] benefits.

Using budgefs prepared by the Cocperative £xtansion Service of Colorado
State University, estimates have béen made of the ﬁmpactswon individual
producers of reductions in lamb losses to cdyotes for producers having
500, 2,000 and 2,400.head of sheep. Thesé caTcu}ations indicate

chat ror tne 50U sneep operation having o reduction in famb losses
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and returns from pradator control and to management could increase
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ron nt to 3 percent, gross income couid increase frem
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o $1,280, production costs could increass from 3107 to 35425

ct

£
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i

from $§210 to 3331. The largest benefits would be enjoyed by the

2,400 head sheep operator using range lambing having a reduction in

lamb losses ranging from 1.5 percent to 12 percant. Gross income
for this producer could increase from $1,845 to $15,454 and production

costs could increase from 3707 to 35,925, resulting in returns- from

-1

predator control and to mahagement increasing from $1,139 o as
much as 39,529. These estimateé do not include 1ncrea$es in cost
for predator control® These are, of course,; estimatas based on
losses considerad  to be average or reprasentative and like all

the financial impact

averages, ccould underestimate or overasiimat

[¢9]

[

on individual producars suffaring predation losses.

P

" "Issue 5 - Environmental Safety

In FUS tests with toxic collars, -ollars were 105£, others were
accidentally bunctﬁfed and still others prooably punctured and not
recovered. Lost collars would mest likely be found by the rancher
or livestock owner who wcould te familar with the hazards represanted
by the collars. An adult findﬁng an jntact collar would be unlikely
to open the reservoir, if he noticed the nazard notica printad
thereon. While it is canceivable that a child of tender years

might wander into a pasture or other area where collared livestock

“had been kept and find a punctured or leaking collar, get the solution
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~after the collars wers punctured by coyotes varied betwsen 12 sq.

27
on his.hands and then into his mouth, such a nossibility 1is
considered uniike
There is evicencs that coyotes bury or cache toxic Eoliars and these
collars plus other intact collars that are lost would eventuaily
deteriorate allowing the toxic solution to enter the soil. [t appears,
however, that there are certain bacteria in the sofl which cperate
tb detoxify.the Soiutfon.‘ The time required for deioxification wauid
vary with. the amount of toxicant, soil type, temperature, etc., but
it appears that degradation of Compound 108C may be accomplished in
periods up to eﬁeven_weeks. Although 1t nas been suggested that
punctured, 1eaking:o? detariorating collars might poison water supplies,

thi; possibility is considerad to te unlikely.

.

Toxic solution is also spilled in the course of a coyote aitack whereby

a coliar is punctursd. Pen tasts indicate that sprzad of ;@e aye
' I

—h

b

—ty

to 300 sg. ft. with the average being 138 sq. tt. Spread of the dye
depended on whether the lamb was down or moving at the time the
collar was puncturad. [t was estimated that an even distribution of

Compound 1080 over the average dyed area of 133 sg. ft. would result

in a concentration of 2.2 mg/sq.ft. The prospect that such a low

concentration would cause serious environmental damage is considered
remote and no such damage has been observed in field tests. Another
route of potential exposure to non-target species is the carcasses

of coyotes poisoned by puncturing toxic collars. Only turkey vultures

appear to have scavenged ainy of che coyotes found during rws tesis with
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the collar. Scavengers fz2eding on collared

concantrazad gn viscara and muscle fissus rather than the collars. I

also appears that scavengers 7e22ding on collared livestock kilied by
coyotes do not ordinarily consume neck areas. Despita intansive

searches, non-target deaths resulting from taests with the collars

of significant poisening of non-target wildlife resulting from the
use of 1080 in toxic collarsyis ramote.

Exposure of SLD baits containing 1C8C to nonFtarget wildlife depends,
of course, on the rate of application and upon_whether the baits

are covered. In this connection South Dékota‘s application snvisages
a maximum of 10 SLD baits per squars mile, Montana‘s appiication
contemplates a maximum of 25 baifs per squara mile and Wyoming's
application apparently contemplatas that the number of baits will be
Teft to the discration of the certifiad applicators. Widespread
application of such baits wou]d,.of course, 1n;reaée their exposure
to non-térget'species. While such exposure could e reduced if the
baits were covered, covering of the baits increases the difficulty

of retrieving uneatened baité and of mdnitoring the use of such

baits. ASTM Method E-590 (1976) reéommends that SLD baits be covered.
Because the use of 1080 SLD baits approved herein is‘ﬁpon the assumption

that such use will be limited and for the purﬁose'of-taking particular

depredating coyotes rather than as a coyote population suppression

technique, the risk of non-target exposure under such circumstances

“is considered to be Mminimal.
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Suresau of Sport Fisherias and Wildlifa golicy, orior £o the suspension
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of the registration oF Compound 1080, regarding iarge-oait stations

was that the minimum nimcer necsssary to achiava aff

W

ctive ¢oycta
management was to be placad. This was generally interprated as
requiring or permitting the placement of not mere than cne station per
township. The gu1de11nes issued by the Bureau further S.a;ed that the
use bf 1080 large-baits was a tachnigue resarved for areas whers gther

contral methods nad not besn effective in reducing coyot2 ncoulation

~

i

to a desired iavel and where such use would have

L

minimum affact an
non-target wjfdiife'and domestic animéls. Althougn it is clezar that
the total number of Baits nlacad declined in the yéars 1mmediata!i
’;receding'the suspension of Compound 1080 in 1972; thers is evidence
that the number of bait stations placad in particular Jocalities each
year did not vary si gn'fﬁcantiy and that the stations wers placad

in more or less the same liocations each year. Placing not mare

-

than one large-bai

¥

station per tcwnship was aon the théory that
coyotes, being more mdbi]e and having larger home ranges, wauld be
mora apt to come in contact with and feed on the station wnile
smallar, less mobile animals with smaller home ranges, would te
less likely to be exposed to the bait. It is clear, nowever, that
there are ng signfficant areas which may be said to be populated
olely by coyotes. Mofeover, raptors and other birds, which depend

primarily on sight for the location of food sources, are more

1ikely to be exposed to 1080 bait stations.
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‘with safaty to meat eating mamma

s and birds and conditions of weather
and tfavel. B8aits wera also to be rémovéd as early in the sprihg‘AS
weather and travel conditions permitted, the theory being that this
would éiiminatefexpdéurefto-bears andvother~hibernating‘animals.
Because of dense snaw pack and other reasons, there were occasions
when baits could not be removed and‘destroyed.until early summer

or latar, which was long after animals would bSe out of niternaticn.

Large baits were to be treatad at the rata of 1.5 grams of 1080 per

omplished by using a syriaga

0

100 pounds of bait. This was to be ac
or meat pump and making injectioﬁs of the toxic solution at eveniy
spacad intervals afile the meat was sti11 warm. Because hane,

nide, etc., had to bg‘deducted in detarmining the weight of fthe

bait for applicaéidﬁ}of the appropriate amount of toxic so1utfon,
and because of the fieldchnditions under which the baits were
prepared, even disfribut{én of the texic solution in the bafts wWas
difficult or impossible to achieve.

A1l but'one'witneSS who participated in or Who was familiar with the
1080 large~-baiting program testified that the deaths of non-target

species were minimal. Searches for target and non-target animals,

however, were normally conducted only at the time of disposal of the

" baits or the remains thereof and such searches varied widely in scope

~and intansity. The characteristic latency period after the ingestion

of Cohboﬁﬁd 1080 makes it likely that all birds and animals poiscned

thereby would not die in the immediate vicinity of the bait. Because



. Thne cententicn that Compound 1020 is a selsctive poison is based in

principle part aon divfaring jevels of sensitivity to the poisan.
Carnivores are in general more sensitive to 1080 than other species,

while canines are considered to be especially susceptible thereto.
&/ o
For example, the LDgg of

-

for a coyote taeding on a oroperly

0..”
o
& -
(@]

dosad meat bait (treatad at the rata of 1.6 grams per 100 pounds of
meat) has been detsrmined to be 0.10 mg/kg, while that for a man is
estimated at 0.7 to 2.1 mg/kg and thét for a geldan =2agle ranges from
1.25 to S.OO mg/kg. “A 30-paund coyote'wou1d therefore obtain an

LDgqy dose by cansumption of only 1.4 ounces of bait material treatad
as indicated abave, while a 120-s0und man would cbtain an LDgy by the
conﬁumption of from 47.5 ounces o 142.2 qunces. A golden eagle
(average weight 7‘pounds) would receive an L3gpy by ccnsuming 7rom

4.0 ounces to 15.9 ounces of such bait matarial. An LDTOO for a coyore
has been astimatad at 3.16 Wg/kg [t is apparent that Lig, values

T

for some species are not precise and nave a considerable range. Tests

to establish these values have obviously not been conductad on humans

- and the tests on many other species, including coyotes and e=agles, have

not been conducted on a sufficient number of animals that a statistical
confidence interval can be established. Moreover, thers is evidence

that the LDzq value can vary dependingwon whether the mode of

“would be 1étha1 to 50 percenu of animals
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49,

50.

others were in-fact killed by fee

oy TOSO‘baﬁt statidh;.

Condor,

‘adverse inpact on the population of tha

‘carcasses of coyote killed sheep or goats having punciur

and a rough-legged hawk were orally adminis

feathers and loss of appetite.

R . o . ..
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administrazicn
tamperaturas may nave a greaat
inciuding

eadles and badgers, wera. observed feeding on 1080 stations with

no apparent 111 effec t5, 1t i1s clear that these species as well as

ding on 1080 baits. It is also

clear, howaver, that the loss of particular individuals is not

generally a sufficient basis for determining adversae impacts on the

r
nopulation of a species as a whole and that there is no evidenca

that th popula ion of any nan-targat species was adversely ffected

The evidence does not estapiisn that this

conclusian can be 2xtended to endangerad specias. [T must, of

course be rscognizad that as to some speciss, =2.g., the Ca

loss of a single individual may be suff
t specias.
nrimary hazards of

In tests conducted by the FWS to evaluate

Compound 1080, dogs ‘and magpias were allowed to feed on the

ed collars.

No 11 effects were observed. In ather tests, two golden eagles

tered 3 mg of active
ingredient ‘1080 in beef taliow baits each day for four consecutive
After administration of

days. the third dose aone of the eagles

showed symptoms-of toxicity, i.e., gross motor impairment, flufied
This eagle recovered in about six

days, the other eagle and the hawk shoWing no apparent 111 effects.

In further tests to determine secondary poisaning hazards to raptors,

two golden eagies and a rough-legged hawk wers fed ground meat
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obtained from five coyotas, 2ach coyote having been administared

-‘g‘o -~

an oral dose of 3 mg/kg activa ingradient 1080, Coyota meat was

the solz saurca of food for these Sirds over the 10-day period of

the test. Analysis of the meat indicated that it contained from

1.8 mg/kg to 3.1 mg/kg 1080. MNo discernible effacts from this
consumption of meat containing 1080 were observed. The meat was
obtained from skeletal or muscle tissue of the coydtes and‘it is
recoghized that raptors o%dinari?y feed first on the viscera of an’
_anima] and that the viscara might weWW'contaiﬁ nigher levels of

1080 ar flugrocitrata rasidues. Simj]ar tests conductad with red-
tailad hawks resulted in 2 finding of‘nd toxic affacts and that in
fact, the hawks gained weight. |

The 5 mg/kg ofV108O'administerad to the coyotas in thektests raferrad
o in fjnding 49 was approxﬁmately 31 times the astimatad D100 of
0.16-mg/kg andAa SLD bait of 5 mg 1080 weuld contain appreximata
thraa SLD1OO doses fdria 10 kg coyote. Itrhas been estimated that
"a- coyote puncturing a toxic collar would receive a maximum of 10 mg
1080 or approximataly 6 LDygg doses for a 10 kg coyote. It is
theretore unlikely that the carcass of a coyote killed by a SLD bait
~containing 5 mg 1080 or by a toxic co¥1ar‘wou1d fepreSent'a hazard to
raptors.

- One of the difficulties in determining the primary and setondary
‘hazards to non-target species from the use of 1080 has been the lack
of reliable methods of measuring low levels of IOBO‘residues in

ceing peiscned. The develcpment nd -

bioaiae Af spfmeTe gommaatod o
LA55des ST ARG . SUZpECiES O

refinement of more sensitive testing methods, e.g., gas chromatography
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in muscle tissue of these cayotes was 0.3]

34
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-detaction of less than 0.7 opm 1080 in one gram samplaes. Thase methods

will facilitate mora accurats assessment of the hazards of 1C80.
Although current test methods can detect fluokocitréte,
fluorocitrate would not be detected in a test for 1080 residuss.
In other effaorts to determine possible secondary Qoisoning hazérds
from the carcassas of coyotes poisoned by 1080, the FWS analyzad

1080 residues in tissues of coyotes which diad after puncturing

toxic collars. [t was defermined that the average 1080 concentratien

7/
sn magpies  wers

T

0

om,

confined with skinned carcasses of coyotes that died after ouncturing

toxic collars with no other food availabla. Althcugh four bird

died and one of the four contained 1080 residues, it was concluded
that these birds starved to death. The other six birds apparently
showed no symptoms of 1080 poisening. Expert tastimony is fo the

effect that the metabolic effects of\fTuorocitrate mimic diabetes

mellitus, which is a quasi-starvation state, and that the birds may

well have died of 1080 poisoning rather than starvation.

In cther tests, a coyote was given a massive ovardoss of 1080 (3200 mg
or the contents of a toxic collar), a LDygq being appfoximate1y 1.8 mg.
This coyote was dissected soon after death and the soft tissue fed

to one gron of magpies for seven days and another group of magpies

for two days. Even though the coyote tissue cohtained¥substantia]1y

/

7/ A Lﬂgg”fékfa,magpie is in the range of 0.6 mg/kg to 1.3 mg/kg.

LI i -~ - P i oy [ n .
taction and mass spactrometry, nave 2nabiad tha:
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higher 1080 residugs than werz found in anv coyote kill
s 3 ~— . ;- L S U (UG . AP S . Rl U S
toxic ceilar, no 2vidence of iatoxication was observaed.  Thars is

evidence that foxes died after feading on kangaroo rats ;oisdned by
1080 used as a rodanticide and that coyotaes diad aftar feeding on
ground :qu1rrels poxsoned by oats treatad with 1030. Névertheless,
the FWS tests constitute substantial evidencs that the risks of

secondary poisoning to nen-target wildiife frem use of the toxic
2/

collar are not significant.

The citric acid or Kreb cycle is the final mechanism for converting

food into energy in plants and animals. Sodium fluoroacatats, when

a ¥

ingested, is metabolized into fluorocitrate, which inhihit

Uy

activity
¥ the enzyme aconitase and deprives calls of energy. This enzyme
inhibitian resuits in the bloeking of the Xreb cycle, which secondarily

bilocks gluccse metabalism, a lesser gnergy oroducing process. 3iockage

-

¢ i

of these procassas causas the energy supplied to te reducad fo the
point where cellular permeabilify barriers ars destroyed, resulting~

in 1053 of function and finally ce1]u1ar death. The breakdown in
intracellular praocessas eventually results in the appearancs of

gross brgan or grgan system disorders. Ceath may resﬁit from gradual
cardiac failure or ventricular fibrillation, or progressive depression.

of the central nervous Systam with either cardiac or respiratory

8/ Defenders emphasize the latency period from the time of ingestion

“of 1080 to the onset of toxic effects and the tendency of poisoned animals

to hide as reasons why all animals and birds poisoned by 1080 hajt stations
were un:ikely To be found and reported. Tnese facts would aiso seem to make
it less likely that the carcasses of po1soned birds and animals would be

~available to scavengers.
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failurs as the terminal avent or re=spiratory arrest following severs
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nervous systam disordsrs.,

Tests with rats treated with fluorocitrate have demonstrated marked

kidney damage. Tests with rats wherein fluorocitratzs was administered

-

. in drinking water in concentrations as low as & ppm for seven days

ol S
i

have also shownh morphalagical damage to tastes. nis tast showed
that there was some regeneraticn, although recavery was not complete,
after 21 days. Rats given sub-lethal doses of fluorccitrats have

been shown to grow nermally for seven months and then to survive an

“intraperitoneal dase of flucrocitrate which would narmally have been

fatal. This indicates that a certain tolerance for fluorocitrate.
may be developed. Other studies nave shown that repeatad sub-lethal

doses of monoflucroacatats have increased the tolerance of some

species, e.g., golden eagles, rats, mice and possibly rnesus monkays.

Repeated sub-lethal doses of monofluorocitrate administered to dogs,
guinea pigs, rabbits and mailard ducks, however, have accumuiated %o

lethal levels. The reason more cdata isn't available on whether

fluoroacetata accumuiates in an animal is becauss it is so toxic.

Issue 6 - Human Safety

Sodium monofluoroacetate is a white, odorless, powdery, tluoro-crganic

salt similar in appearance to flour, powdered sugar or baking powder.

It is essentially tasteless having only a mild, salty, sour or vinegar-

'taste to individuals. It is highly soiubia in waiegr, but relativaly
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in animal and wag

absorted through the gastrointastinal tract, through open wounds and
the pulminary enithelium (thek1injng‘covérﬁng air passages in the
Tungs). It is not considered to be absorbable through intact skin.
‘Monofluoroacataté, in general, is chemically stable due to the
strength of the carbonfluorine bond. Sodium fluoroacetate poisoning
in canines is charactarized. by 2 latency period from one-half hour

to two houré éfter ingestion,\Which is relaﬁed to the metabolic
processes described praviously (finding 33). In humans the latancy -
~period may be as Jong as five hourS'éndgdeath of%any'specﬁés is
usua}]y within 24 nours after‘ingestioh.

Reported deaths attributabla to 1080 have been in connection with

its uée as a rodenticide rather than as use as a prsdacide. Thers

is tesfimony that 1080 poisonings are difficult to diagnose and that
many poisonings are }1ke1y to go unreported. AIthough W0 witnesses
who apparently suffered adverse effects from 108C poisoning testified
at the hearing, the preponderance of the evidence establishes that
Tndiyfdua]s handling 1080 in connection with the preparation of
baits or toxic collars do not suffer 111 effects provided proper

- precautions are taken.

Related to both environmental and human safety is the matter of poséible
misuse of Compound 1080. There is esvidence that it was not pqssibie"

to monitor or control the application of strychnine drop baits -and it
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“Ficyltizs would te incurred with the use:
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n,'however,
1im1ts'£he,use df 1080 SLDs to government employeas and it is
Considered that this restriction substantially reduces the possibility
ot misﬁsel A1though the record estab1wshes that fnern were v1olap1on
of regqulations and pol1c1es conce“nTng the placement and d1sposa1

of 1080 bait statwons, t also =stab]1shes that roou1af1ons and
pb11cies relating to, e.g., covering of str/chn\nn ‘drop-taits and
ramoval of large-baits from higher elevations, wera 1mpractfca1 and

could not be followed in some instances. The use of such farge-baits

is not, however, being approved by this decision. Because the use

of the toxic collar requires control of Tivestock, it is impractical

to 1imit its use %o government employees. Ranchers desiring o use
the collars must be certified applicators and it is, of course,

-
i
i

possible that some misuse will occur. This possibility is not a

suffi;iént reason for refusing to register the use of 1030 in toxic
collars. | |

Efforts to develop an antidot For sodium fluoroacetate poisoning
have been unsuccessful to date’and treatment is symptomatic, meaning
that there is no specific treatment. |

The only evidence in the record as to the use of ‘smear posts as a

delivery mechanism for Compound 1080 in the contral of coyotes is

testimony concerning three posts constructed for experimental purposes

| in the winter of 1956-57. Use of the pasts would be in connection
”wwth specific attracuants and 1ures and there is no data as to the
‘cqmposwt1on and content of these lures and attractants. A]though

there is evwdence from WhTCh 1t might be concluded that smear posts



m~J

coyates, Dut are
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ara an 27TTaclive meined orv cayore cantrol and that their use invoives
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aintmad ris<s oo agn=-target WiidiiTve, 1T appears ThAat shedr 2050s

ara not intended for the purpose oF removing specific dagradating

—

nstzad intanded as a general population suporessing

mechanism.

Conclusians

The Administrator properly detarmined that reconsideratién‘of_:he
1972 suspensicn and cénce]lation order'involéing uses of Compbund
1080 for predator controi (PR 72-2, March'Q, 1982) was warfanted
and to hold a pubT%c'hearing in accordance with 40 CFR 164.131.
Tox1c~cdllars and sing1e~1etha1 dose baits (SLDs) as delivery
meéhanisms of Compound 1080 for pradator control wers either not
available or not usad in 1972 and consaquently, wefe not censiderad
in the 1972 order. Accordingly, all svidence concarning such uses
may preearly be considarad substantial and new within the meaning
of 40 CFR 164.131(a) and 164.132(a).

The evidence astabiishes that Comoound 1080 when used in the toxic

collar and in SLDs as authorized herein can be and is an =ffective

method of predator contral for the removal of particular depredating

coyotes or foxes.
Among the concerns of the Administrator when the suspension and
cancellation order was issued was the impact of the use of Compound

1080 and other toxicants on non-target wildlife and especially on

endangered species. The Administrator was concerned about primary

as well as'secondary poisoning of non-target species. Although the
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astablishes that Comoo&nd 1080 when usad in the toxic col
SLDs as authorizad herain dces not pose a significant risk to non-
‘target wildlife.

Although there is no antiddté faor Compdund 1080 poisoning and
treatmentV1s'symptomatic; the record éstab]ishés “hat with appropriate
precautions Compound TOBO can be usad for gredator control as
authorized herein without significant or unréasénabie risks to human

health and the environment.

—

The record does nct establish that gverall Tosses of sheep or.

lambs to pfeéatcrsjhéve fﬁcreased‘éince 1972. 'Heverthé1ess, for
individual pfeducers predation remains a signifﬁcant‘cause of

Toss, which available alternative means of aredator control are

not consistantly effective in reducing at costs which are reasonable
and feasible.

Compound 1080 when used in large-bait stations as a means of pradator
control has not bean shown to accomplish its intended purpose,

that is, a reduction in area cr regional toyote pépulations followed
by a reduction in predation lesses.. Although no generalizéd reduction
in the populations of non-target species from the use of 1080 large-
baits has been shown, the evidence does not establish that this
conclusion is app]icable to endangered species, which was a major
concern undef1ying the suspension and cancellaticon order. The

burden of proof in these respects is clearly on the app1icant. The
hazards of 1080 largé-baits to endangered or threatened species are
clearly substantia1. In view tHereof and iﬁ vjew of the fact that

sheep losses to predators on an cverall basis have not been shown
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that
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to have increased sinca 1972, it is concluded %that the risks do not
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sutweign the benetits and mecdification of the: 1372 arder wiih

fol)
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the application for registration of Compound 1080 in Targe-b

stations will bhe dismissad.

Although the use of Compound 1080 in smear posts as a means of predator

control was not considerad in the 1372 suspension and cancellatien
ordar, for all that appears smear posts are also intanded for the

.
i

raduction of general coyote populatians. The burden of proof Being an
the applicant, the application for this use will 2e dismissed as it
has not been shown to be effactive for that purpcse.

The bait delivery unit {30U) is not a delivery mechanism of Compound

FR 39,622, December 7, 19381) ar the amendment thareof (47 FR 10,288,
March 10, 1982). Consequently, this delivery mechanism may not be
considerad ar the use ﬁhereof~authorizﬂd.by this decision.
Substantial new gvidence exists with respect to the use of Compound

1080 in the toxic collar and in sing?é lethal dose (SLD) baits as

o

ok

means aof predator control and modification of the 1972 order:
permit these uses of Compound 1080 for predator control is required.

‘Because no party has ardued that the Administrator's determination
p ¥ g ¢

reconsideration of the 1972 suspension and cancellation order was

warranted and fo hold a public hearing inm accordance with 40 CFR 164.131

was improper, it is not necessarv to address this guestion.

Although, as stated at the outset of this opinion, no part of the

decision is dependent upon the validity of the ALJ's ruling that the decicion



as to wnether the evédence’reguirad ravarsal or modification of the
order would be made upon the entirs fecord, this matter warrants mention.

Counsel for EPA have attampted %o :ompartmentaiiée avidence preper
admissiboie and for considerationvin_thﬁs procae ing. Fof axample,
whiTefcoﬁtending that the principle of rwna11t/ pr=c1udes cons1derat on
-of pre-1972 evidenca concerning Tundamental jssues such as the errecciveneés
of 1080, counsel state th t it may be ap prﬂorwa 2 to consider pre-1372

" evidence r

©

lated to such narrow issues as the pred tor loss rﬁbhs =rd

w

the size of the Tivestock industry. It is contended that the Administrator!
decision in the M-44 sroceeding (FIFRA Docket ® 382 Sepuewber 18,
1975), to the affect that-avidencs évai]ab1e’prwor to 1972 couTd ke
censideread fn detarmining the availapility of am antidote for sddium

cyanide, is not precedent for consideration of ore-i972 evidence, because

the 1972 finding that there was na antidota was arroneous and not supnortad

by the recard. LounseT argue that this ruling was DruDex, citing the ruie
9/
concarning an agency's 1nherent,power to corrsct 1ts mistakss. [t is
assertad, however, that an agency's power to correct its mistakes dees
‘not extend to changing a basic decision or poiicy, e.g., suspension and
cancallation of the use of ]OSO as a pr dacide. Under this view the

more eqregious the mistake, the less gower the agency has to correct it.

Surely the Administrator has the authority to inquire into all findings

9/ While the absence of an effective antidote is among the criteria
that may trigeer a Rebuttable Presumotion Against Registration (RPAR) in
 accordance with 40 CFR7182.17, it is clear that the lack of an antidote is

not in and of itself suffic lont reason for either denying an existing
applicatien for registration or cancelling an existing registration.
Accordingly, the existencs or lack of an antidote is not a crucial or
controlling finding and the decision in the M-44 proceeding would almost
certainly have been fhm,SANP absent an antidote for sodium cyanide.
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upon which the 1972 order was basad snhculd it be considerad aporooriate or

desirahia-fosdo 30 ,
Counsel fail to sxpiain now issues such as whether the risk cof

!

primary and sacondary coisoning were dverest%mated in 1372 can be addressad
absent considefation‘of pre-1972 evidence concarning the impact df,108D

on- nan-target wildlife: 'Moreover; by focusing on the "newly discovered
‘avidenca” reqUirament of 164.131(a), which is the requirement <o nold a
heéring, insuf¥icient attention 15 given to the language of 164.132{a)
oroviding in pertinent‘part ”The'determinatidn of these issues shall be
made taking into account the human and environmentalvrisks found by the
Administrator in his cancél]ationio%;suspension’determination and the

cumulative effect of all past and present uses, including the requested

11
i
Pt

ot a

ct

usa, * * *. " [(amphasis supplied). The cumulative affac nast

and présent uses can.haraly De properly addressed by 3 rigid Timitation
concerning eviden&e available only since 1972.

Counsel's concern that scarce agency rasources will be wastéd
in re]itigatihg issues previously 1itigated and determinedkfs understandable,
but .unwarranted. Since the issﬁance of the suspension and cancellatien
order in 18972, the Agency has!previous1y denied applications fdr registraticn
(‘of 1080 and it is clear that applications deemed not meritorious may be
denied in accordance with 40 CFR 154.131 without a public hearing. This
provides ample authority to preclude the necessity of holding a public
hearihg where substantial new evidence which may materially effect the
priof suspension or cancallation order in'accordance with the cited
sectian has not beanysubmi,ted. Moreovar, zven if a public hearing s

granted, the Administrator controls the issues to be adjudicated therein



in accordance with 40 CFR 154.137(c) and has amp

r2-opening of issues considerad o nave been aroceriy detarmired in

ot
oy

priof proceedings. For example, the Administrator might have limited
the 1ssues to 1080 de11very mechanisms not conswdercd in the 1972 order,
but appears to have chosen instead that all 1ssues in connection with
the-use of 1080 as a method of oredator contro] would be adJudwaueH
The Adm1n1 Trator should not and cannot Se raquirad to 1gnore the-
fact that although the 1972 order might have been contzsstad in administrative
or judicial proceedings, no such contast was instituted, and that fi“ dings
supperting the 1972 order ramain highTy contraversial. Under these
circumstances, rigid principlas of finality appropriate for the courts
are‘not applicable and‘inasmuth as the Administratorjdetermined that all
issu eé cearing on the 1972 order wouid be adjudicated herein, the
.Adﬁﬁnistrator and the ALJ may, after evidence meéting the criteria of
154.131(a) has been presented on the record, and consistant with 40 CFR
- 164.132, appropriately consider the entire record in determining whether
reversaT.or modification of the 1972 order is required. Be that as it
may, the 1080 delivery systems authorized herein, the %toxic collar and
"SLD baits, were not considered‘in the 1972 order and were bayaond the
scope of that proceeding. Accordingly, there can be no‘question, but
that evidence whether pre- or post-1972 is'brOperIy for consideration.
It has been contended that the testimony of Mr. Harry Loats, a

witness for USDA who sponsored a mathematical model projecting the



affectiveness of Compound 1080 large Gait stations in reducing predator

s

lossas Qf sheep and 2ffacts on nonﬂtafcetAwildIife pcpu1atﬁoﬁs based on
data from the use of such staticns 1n Wyoming during theVyéar 19756-77,
should not havé been admitted or if properly admittad, should not be
given any weight, decausa the model was not produ;ed for use by counsel
in cross-examinatian. Mr. Lcats' tastimony has not beén found to;be'
persuasive for re%Sons, among:others, that the model failed to consider

H

immigration:of coyotes, possible "bait shyness" and assumed that the
rescurce base remained fixad. The objections, howe&er, are rejected as
Iacking'in'merﬁt assentially for the reasons set forth in the USDA Redly
‘ A ]
Brief, that is, counsel had access to Texas‘A&M Uhivérsity (TAMUY’f/
and other data upon which the model was based, but failed to make use of
éuch,data. Counsel cbjected to having the analysis run and displayed on
the,microcomputer'preseht_in‘the hearing rcom and are not in a position
to. complain if such a shawing might have thrown additional light on
operation of the model and suggestad additionai questions for éross—
examination. Moreover; carefui axamination of tﬁé transcript reveals
that although Mr. Loats did state that the model'(computer codes) was
cbnsidered to be proprietary, he did not F]at]ylrefuse to produce 1t,
but statad that he would have to consider the matter. It appears that
Mr. Loats did not fully understandithe nature of a prdtective order that
might have been,iséued by the ALJ in order to protect the data from
unauthorized disciosure. In any event, the matter was not pursued by

counsal and may not now be used as a basis for objecting to ir. Loats’

testimony.

ta were avaiiabie to counsel for

10/ USDA asserts that the TAMU da
EPA and Defenders as early as April 1982,
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flaw. wyoming, the appljcant for registration of 1080 1arge*béits, nas
not established that use of such baits reduces coycte populations aver
large areas or'that.redUCtions'in oredator Josses of livestock result
Trom -such use. In Short, the effectiveness of 1080 Jarge—ﬂawcs as a3
predator control . technicue has not oceen a2stablished. This being so and

-
1
i

the risks to at Teast endangersd and threatenad species from such uses

not having been shown £0 have been cverastimatad in 1972, the applicant

v

has ﬁof met its burden of praving that the benefits outweigh the riské.
This conclusien is buttressed by the fact that overall lossas of sheeﬁ
and lambs to oredators have not bean shown to nhave increased sihce 1372.
Accord1ng]/, modification of the 1972 order with respect‘to 1080 1arge-f
naits is not required and tha application for the ragistraticn of 1080
in Targe-baiﬁs will be dismissed.

Differeﬁt considerations apply tb the use ¢f 080 in toxic collars
and in single-lethal dose (SLD) baits. Toxic collars are aear1/ for
the removal of particular depredating coyotes cnd foxes and th f? 1dings
herein establish that 1080 in the toxic co]]ar can be usad without
unreasonab}e risks to health and the environmment. [f scattered or
spread over wide areas, 1080 in SLD baits might also be used as a general

coyote population suppression technique. Such use {s open to the same

objections as 1080 in large-bajts, i.a., its effectiveness has not been

11/ It is a well nstab11shed prlnc1p1e that wher
net preponderafe in favor of one conclusion Or ang re-,
the burden of proof on that issue cannot prevail.
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pr;ved. The limited use of 1080 in SLD baits authorizad herein is basad
_an'testimcny that such -aits used in conjuncticon with approoriata luras
and scents can be effective in removing particular depredating coyetas
without undue risks to non-target species. It is concluded that the
nazards of 1080 in toxic collars and 5LD baits as autpor{zed herein are
sufficw nt1/ m1n1ma1 that broad prohibitions on their use within the
range of endangercd species are not rﬂquwvﬁd The resth would, of
course, be different, if, Tor example, it was shown thai endangered
species such as the San Joaquin kit fox were in the area and that they
might attack collared livestock or be attracted by scents désigned

12/
cayotes.

For all that appears, use of 1030 in the smear post is intendad as
a general coyote populaticn suppressiocn ~_:ﬂque and this aopplication
1s being dismissad for the same reason as the application for use of
1080 in Iafge—baits, i.e., it has not been shown to be 2 affective for the
intended purpagsa.

Wyoming, et al. have contended that the evfdencé—is sufficient to
register the bait delivery unit (80U) testad by‘Drf Yoward (notz 1,
éupra) as a means of predator confro]. [t is well settled, however,
that the issues in a suspension or cance11atfon proceeding may not be

expanded to include uses or restrictions not proposed in the notice

issued by the Administrator. Shell 0il Company, et al., FIFRA Docket

Nos. 401, et al. (Decision on Interlocutory Appeal, April 9, 1979).

12/ Because Executive Order No. 11643, February 8, 1972 (37 FR 2875),
prohibiting the use of toxicants on Federal lands for predator control nas
been revoked (47 FR No. 20, at 4223, January 27, 1982), no nrchibition
of the use of toxic collars and SLD baits as authorized herein on Federal
lands is being imposed. '
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The rationale for this decision is that undar =the statute only the ' ‘

Administrator or nis deilagate can jssué a notice of intant to cancel or

U0
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suspend and that such a noticea necassarily sets the standard of raievanc

L
cad

n

for the conduct of the hearing. The instantrhearing is'being condu
under Secfion 6 of the Act and the same reasoning is applicable. Accordingly,
the ALJ has no authdfity tovd$rect that the BOU be registered as a means |
kof prédator cantrol.

The use rastrictions for 1080 in SLO baité»imposed herein bear
little relationship zo those proposad by the applicants. Stringent
limitations are being placad on the use of such baits, hOwever, becaﬁse
the evidence'justifyiﬁg tﬁe1r use is based on effactiveness in ramaoving
particular depredating coyotas. Use restrictions (Attachment C) are
considered to be fully consistent with that purpcse.

No effort has been made to deal with all of the huTtitudinous
proposed‘findings of fact and arguments raised by the parties. The
findings'herein are desmed to 5e~fu11y supported by the record and the
conclusijons dre cansiderad to be required by the findings.

13/
‘Concliusion

Tne applications for registration or emergency exemption for the

use of 1080 in large-bait stations and smear posts are dismissed.

, 13/ The notice of hearing issued by the Administrator specified
‘that the ALJ would issue an initial -decision. Unless appealed in
accordance with 40 CFR 164.101, or unless the Administrator decides to
review the same sua sponte as therein set forth, this decision will
become the final decision of the Administrator in accordance with 40 CFR
164.90. Y ' :
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grantad.

Dated this

Attachments &, 3 and C

14/ It is clear that this decision:. does not constitute registration

for the uses authorized.

Applications for registration will be processed

in accordance with and must conform to usual procedures and regulations.
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Wnether availablie data
]

(a) Tor sheep
(b) for cattle
(c) for goats

Whether current losses to predation account for a greater
percentage of total losses than pefore 197Z:

) for sheep
) for cattle
) for goats
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Whether coyotes, foxass, and/or ferai dogs ars signifi
of predation.

Efficacy , -

Whether use of 1080 in toxic coll rs, (ng1 aethal dose baits,
Tik

and/or large-bait stations is to reduca predation:

(a)” in open range grazing of Iivestock
(o) in fenced pasture grazing of livestock

[f uyse of 1080 1s Tikely to reduce pradaticn, by how much?
Alternatives
Whether non-chemical methods of predator contro

;

{
shoofwng, Vrapp1ng, and snaring, are generally e
nredation

2.9. denning,
fect1ve in reducing

)
F4
t

Whether the M-44 device using scdium cyanide is generally an effactive
altarnative to the use of 1080.

Whether non-lethal chemical methods of predator control, e.g., taste
aversion chemicals, reproducLlon inhibitors, and wcpe]’ants, are
effective.

Whether husbandry practices, e.qg., usé of guard dogs, shed lambing, and
additional herders, are generally effective in reducing predation.
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Nith respect to all alternatives to 1080 aradacides, wheiher thers
is any situation in wnich no currantly availadle alternative is
sat 13‘9chary, 2.g., because of 1Ts ¢ost or tecause of limitaticns
on 1fs use dua to characieristics oFf the control method. '

Benafits

What are’ the national, regional, and local effects of predation on
the livestock industry and the general =conomy? ‘

What impact would the availability of 1080 have an the profits of
individual ranchers and the livestock industry, as a whole?

Environmental Safety

Whether available data indicata that use of 1030 in toxic collars
and/or SLD baits would be likely to result in lower direct or indirect
exposurs to non-tdarget wildlife than resulted frcm use of 1080 large-
bait stations.

Wnether available dafa indicate that the risk of primary and/or
secondary poisoning was oversstimated in 1972.

-Human Safety -

Whether use of 1080 in toxic collars, SLD 3a1:s, and/or large-
bait stations is likely to result in human injury or death.

Whether an antidote and/or medical treatment sxists wnich effactively
caunteracts the effects of 1080 poisoning.

Use Restrictions

Whether prohibitian of the use of 1080 in the range of certaid
protected and/or endangered species, e.g., the San Jeaquin kit fox
or California Condor, would effectively reduce or 2liminate the risks
to thoss species, and what effect would such a arontbxc:on nave:

(a) in those areas
(b) on the livestock 1ndustry as a whole

Whether rastriction of the use of 1080 to trained Government employees
or certified applicators would reduce human and environmental risks
without substantially reducing benefits,

Whether a requirement that livestock predation be verified by state
employees before use of 1080 was authorized would Timit use of 1080
to situations in which it was most likely to provide significant
'benef1+s



Whather restrictions con the sitas of uss, the timing oF ussa,

or the delivery mechanism would reduce risks without substantially
raducing the Benefifs.

Whather users should be required £0 post warnings in the vicinity
of SLD baits and large-bait stations.

Whether users should be required to check toxic collars, SLD
baits, and bait stations periodically. :

Whether usars should be required to keep records of their use of
1080, and if so, what records,

19
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Whetﬁer cther rosbr1ft’ons would reduce risks without substantiaily

reduc ing oene“‘"rs






]

A.
3.
i C.

0.

',M{

f
[
s
D
O
-~
(e

10O
=3
ct
[¢h]

3
r
[P4]

.Predation Lass Ratas

Sheep Lossas Prior to 1372

Sheep Losses After 1972

" Cattle Losses

 (Goat Losses

Efficacy -

A.
B
C.

Toxic Collars
Single-Lathal-Dosa Baits (SLDs) -

Large-gait Statiaons

Altarnatives

m

Denning, Shooting, Trapoing, Snaring

M-44

‘Aversive Conditioning

Reproductive Inhibitors

Chemical Repellants

" Husbandry Practices

(1)  Guard Cogs
(2) ’Shed Lambing

) Additional Herders
(45 Fencing

~

corralling

-

($3)
L

P=anins or

Mechanical Repellants

oy}

Attt

Fagas

1 - 5

5 - 45
45 - 47
47 - 49
50 - 60
80 - 89
70 - 4]
3] - 55
94 - 95
9% - 101
101 =102
102 - 103
103 - 109
170
110
110 - 114
114
114

chment B



VI.

VIL.

VIII.

Environmental Safety

A.  Exposure

(1) Toxic Collars
(2)  SLDs
(3) Large-Baits
8. Risks of Primary'and Seccndary Poisoning
(m érimary_
(2) Sécondary

Human Safety
A, Physical Prcperties of 1030 and Human Injuries
B. Misuse

C. Antidote and Treatment -

Use Restrictions -~ Attachment C

~ Smear Post

—

O

113

et
4o (WD

¥ 22y

W

_.
=
o

w 55
=3 S

—
n
U



Findingcs o7 Fact
.
Issue 1{a) (Attac SEANY
Lssye a) (ATTacnment Al

-t
|

he Cain Committes, herainafter Cain or Cain, et al., whose report
was the primary basis for the 1972 order suspending and cancelling

registrations of Compound. 1080 for the control of predators, refarrad

to a study conductad by Utah State University, hereipaftar the
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Nielsen-Curla study, on a 2

—-

The ranchers were askad to astimate their total losses during %the

@]

Fiscal Year 1963-69 and to report the number of sheep last to
predators. The rnsult Jhowed an average predator loss of 61
awes and lambs per 15000 swes, of which aporoximataiy 2/3 werz to

lambs. Data on the lamb c<rop per 1,000 2wes were not statad, out

D

2

'L] -

desending on that data, predator losses wer ercant of the awes,

4

ot

0 5 percent of the iambs and perhans 3 percant of the total

3

flocks. Coyctes were reportad as being the major causes of pracator
lass. |

Cain, et al. also ﬁéferred to estimates compiled oy the Director of
the Divisian of Wildlife Servicas for the State of Utah during the
pericd of the zarly 1940's to 1965, referred to as the Owen Morse
estimaﬁes‘ These 2stimates were compiled from yearly reports
furnished by a leading shéep rancher in each ccunty, who in turn
contactedvsheepmen in‘his county for data on shea2p losses. Data

reported were in terms af actual numbers of sheep lost and not

1] Pursuant to a motion filed bj counse1 for EPA, which was nat
sed by any party, cfficial notice 15 taken o the record upon which
Q72 uspens1on and cancellation order was based.



percentages. 3y dividing the total number of sheep in the state as
renortad by tha Federal Crep and Livestock Reporting Service [CLBS),
Cain arrived a%t percantagss of 10s3es ©o nredation in the range of

7-10 percent in the late 194Q's and 1oéses of 2 to 4 percent sincs
that time. Cain, et al. observed that this result was in close
agreement with the Nielsen-Curle Study for 1969.

The Divisﬁon of Wildlife Services compiied loss data, referrad to
as the Reyﬁoids and Gustad Summaries, as repartad by the Crop and
Livestock Reportihg Services for the States of Mohtana, dyoming,
Coiorado and Texas. In the course of reqular annual surveys, |
conducted by mail questionnaire, stockmen‘in!the Tisted states wers
asked to report the numbers of sheep lost to predators during the -
years 1966 to 1969. Losses reportad as a peréentage ot all sheep
and lambs rénged from 3.6 percant in Texas in 1967 to 7.9 percent

his data to 16 westarn states,

ct
wn

in Wyoming in 1969. Extrapolating
Reynolds and Gustad concluded that predators were responsible for

24.8 percent of-a11 sheep'and lTamb deaths or 5.3 percent of the

total inventory.

Cain, et al. also had available USDA Forest Service estimates which
are based on records maintained by district rangers as to the
numbers of livestock placed in national forests at the beginning of
each grazing season and the number removed at the end of the each

season. The difference between the two figures constitutes the
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Were asked TO AS58SS5, 35 ngariy as 303:1316, nNe. cause o7 1gs3as,

including those to pradators.
Forests, showed losses tc pradaters ranging between 0.4 and 1.4 percent
of herds grazed. Because the grazing season on naticnal forasts

‘last only two to three months, of the year and because losses during

other‘seasans,:aspeciai%y.winter, which may be substantial are not
included, Cain concluded that thesa figures agrzed reasonatly well
with the Nielsen-Curié and Owen Morse astimates for the antire

yehr. |

Cain; et al. also had availa'%e‘datﬁ‘on:inventoriés of sheep as’

of January 1 of =2ach year, Tamb ¢rop and total losses to all

causes as reported by USDA's Statistical Reporting Service (SRS).
These data aré cdmpiled through mail questionnaifes andvdo not

attampt to breakdown Tesses.to causa. Tbta} Tosses thus repertad
varied betwe .n 9 and 11 percént in Utah (individual years ranging
betwéen 7.9 and 14.9); bétween 7 and 8mpercent in Idaho (6.1 and 18,
for extrémes); and between 8 and 9 percent in Wyoming (5.4 and 13.8 for
the extremés) during the same p:riod. Caih, et al. recardad these
total reported Tosses as setting a ceiling onapredationziossés. Based
onVan analysis of the Nielsen-Curle data, the committee concluded that
most OperatorS'experienced minor leosses in tarms. of percehtages (wfth
20 percént of the total falling in the two 1owést c1asses), while only

a small fraction of the operators experienced heavy losses.
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and Goats," which reported on losses to flocks maintained by the

Texas Agricultura1.sxperiment Statjon. Sheep 1ossés to predators
during the five-year perijod 1967 through 1971 averaged approximately
3.4 percent of thevinventory, while losses to all causes averaged
9.27’percent.of the iﬁventory.‘ These cercentages include losses %o
lambs, wnich were considered essentially post-marking as lambing
occurred in confinement. Predator losses as a percent of all losses
averaged 36.30 percent, the highest being 42.14 percent in 1577 and

the lowest being 28.32 percent of all losses in 1963. For the most
part, animals were bbserved.and-1oéses racorded on a daily tasis.
Coyctas or possidly a hybridgiation of coyctas and the red wolf

were the orincipal predator;: this hybridization being considerad

a possible explanation for the fact adult sheep.were readi1y'k111ed,'
whi1é coyotes, which are not hybrids, tand to prey more heavily on
lambs. Predation losses were stated to be considerably underestimated
because, unless the carcass was observed shortly éfter the ki]lg it
would be scavenged by vultures, making impossible accurate determination

of the cause of death. These losses were incurred despite intense

efforts to prevent predation and predation control efforts at a level

2/ Mr. Roy McBride (finding 03, infra; considered this cross-breeding
or hybridization as.a possible reason for the extinction or near extinction
of the red wolf.
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sodium cyanide, theVTatte% in the coyota gatiar, wera u
The foregoing makes {t clear that data on pre-1372 predation lossas

to sheepn are fragmentary and that no bne loss figure is possible.

The most reasaonable Conclusion, however,3js that predation leosses

of sheep are somewhere between 3.6 and 7;% percant as reportad in

the Reynolds and Guétad summaries. ‘Cain, eﬁ al. nad guestioned the
Reynolds and Gustad data because it imbiied that precation was a major
cause of total lossaes, which was questicned, Eecause of the stafistical

distritution of predation losses, i.2., oniy a small proportion.of

the producars suffering major pradation losses.
Post-1972

In 1375, a mail questionnaire to detarmine sheep and iamd lossés

to predatars in 15 western ste.es in 1974 was conductad by the
Statistical Reporting Service of the U.S. QOepartment of Agricultures
(Agricu1tura] Economic Report No. 369, April 1977, hersinafter

Gee, et a1{). Of 28,000 questionnaires mailed, responses were

received from 8,910 farmers and ranchers or 32 percent representing
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all sizas and tynes of sheep operations and all geographical areas

of 15 western statas. 70 insurs reliapility, a sampis of those
not responding was contactad by mail and personal intarview. This

was the most comprehensive survey of sheep and lamb lossas to
_predation evar éonducted.. Predation, principally by the ;oyote, Wwas
‘the major cause of sheep and lamb deaths during 1974, losses
attributad to coyotes numbering 728,000 lambs and 229,000 adult
sheep, representiﬁg a third of the total Tamb déaths to all causes
and a fourth of the adult sheep deaths. Lambs were attackad much
more than adult sheep, overall Tosses to coyotes being 8 perceht of
the lambs and 2.5 pefcant of the sheep. Loss rates of lambs and
sheep %o coyotes were highest in states with public range grazfng
and mQuntainous tarrain while comparatively few deaths from coyotes
were incurred,in the States ot Xansas, Nebrasxa and’North and South
Dakota. Predation losses other than to coyotes, constitutad 2.3
percent of lambs and 0.9 percent of sheep.

Gee, et al. raported that_Tambs-]ost>to predators constituted

11.4 percent of lambs born and 49.3 gercent of losses of lambs to
all causes. Adu]t sheep lost to predators totaled 3.4 percent of

the January 1 inventory and canstituted approximately 33 percent of
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had. no predation problems.

loss rates to all causes have been incrzasing, while sheap 1oss

. 5 -t

ratss have been declining stigntly. The Gee report stated that while

most of the large scale sheep operators reported losses from lass
than 5 percent to more than 20 percent, many small scale producers
Mr. Gary Littauer, a wildlife management specialist
Mexico Qepartment of Agriculiura and a witness for Wyoming, =t a
summarized sheep and lamb losses before and afier 1972 for =ight

states in which comparable data wers available. Relying on data

collected from surveys by the Colorado Cepartment of Agriculture as

renartad in Gee, et al., which indicated lambs lost to nredators as

Fe

a percant Of Zambsgborn wera 3.2 in ﬂ966, 7.2 in 1970 and 7.7
parcent in 1971 as compared to 16.5 percent in 1974 as renortad 5y
Gee, et al., Mr. Littauer concluded that lambs lost td predatars
more than doubled. Adult sheep lost to pradatc,'s as a percant of
stock sheep on hand as of January 1 of esach year in Colorado wers
2.5 percent in 1964, 2.2 percent in 1970 and 3.5 percent in 1971.

The comparable Gee figure feor adult sheep lost to predators

for the yeaf‘1974 in Colorado was 3.5 percent.
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Lambs lost fo coycfas in Idaho as 2 osrcantage ofF lambs zorn fotalad
3.1 percent in 1970-71, 3.2 percent in 1872-73 and 3.2 cercent in

1
7
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1974, the lattar based on Gea, et 3 2 losses atiributed to
nredation wers 2.5 percent of inventory in 1970-71 and 2.8 nercant

in 1972-73. These figures are to be compared with the 1.8 percent

of stock sheep lost to coyotes in Idaho in 1974 (2.0 percent lost to

nredators) rzported by Ges, 2t al. The 1970-71 and 1972-73 lass

data are hased on a study of range shees operators, which presumably
would have higher loss ratss than farm flock operations.

Lambs lost to predators in Montana as o a percent of lambs born
ﬁotaTedé7.8 percent in 1963, 5.1 percant in 1669 and ]7.S'percen£‘€n
1974, The majority of the lossas (13.3 pertent) in 1974 wera o
coyotes. Adult sheep lost to pradators in Montana for the above
years as a percentége aof stock éheep an hand. as af January ]
constitutad ],5 percent in 1968, 1.5 nercent in 1969 and & perceni
in.1974. All of'these;figures aopear in Gee, et al., the saurce

of the loss to predators forv1968 and 1969 being the Montana Crop
and Livestock Reporting Service. |

For Nebrasxa, lambs lost %o predators as a percent of lambs born
totaled 7 percent in 1971, 8 percent in 1972, 8.7 percent in 1973 and
1.8 percent in 1974. Adult sheep 1o$t to predators as a perceant of

stock sheep on hand as of January 1 totaled 3 percent in 1571, 3.5
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1972 and 1973 teing Mebraska Livestock Loss Regorts 4y,

‘lambs lost to praedators as a percant of lambs born

were 5.4 percent in 1972, 5.4 percent in 1973, 5.18 percant in
1975 and 7.35 percent in 1976. These results, which arz based on

surveys of 99 ranches in southeastarn Mew Mexico (31 ranchés in

1975 and 75 ranches in 1978) are limitad to post-docking losses

and are to be compared with the 17.1 percant loss rate

percentage of lambs born in 1974 reported by Gee, 2f al.

sheep lost to predators as compiled by Mr. Littauer, zased on

:

surveys sponsorad by the New Mexico Woolgrowers, show a predation

Toss rata'of 2.5 percent in 1970, 3.3 percant in 1571

These data were

6.1 percent in 1973 and 9.6 percent in 1374,
collected from 33 ranches in a
Woolgrawers, Inc. in which the ranchers were asked to report on

predation lcsses for the preceding five years. These rasults ara

to be compared with the loss rate of adult sheep to predators

reparted by Ges for New Mexico in 1974 of 5.9 percent.
Losses of lambs to predators as a percentage of Jambs barn in
South Dakota were 1.2 percent in 1963, 2.3 percant in 1970 and 3

percent in 1974. Losses of adult sheep as a percentage of stock

(O
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survay sponsored by the Mew Mexico-
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were obtained from Gea, =t al., 19583 and 1270 resulis beaing obtainad
.frbm Scuth Dakotd Livestock and Poultry Losses (1970).“A tabla
compiled from USDA SRS data showing lecsses of sheep and Tambs to

all causes in Souﬁh Dakqta for the years 1960 to and including 1981
shows that combined laossas ranged from a
to a nigh of 9.8 percent in 1357, were 3.7 nercent in 1572, and
ranged from 3 low of 7.3 sercant in 1973 to a nigh of 12.0 percent
in 1977, declining to 8.0 percent in 1981. Lamb deaths ;é atl
causes as a percantage af 1aﬁbs docked ranged from a low of 7.3

B

percent in 1961 ta a nigh af 13.0 in 1971, were 12.5 percant in

a nicgh of

O

1972, and ranged from a lcw of 10.7 percent in 1373 ¢

WO
24

15.4 percent in 1379, declining to 11.8 percant in 198 Losses of

_—
(Y9 ]

v
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sheep to all causes for the years 1373 through 12380 are lower than
for the yeafsv1965 through 1872, Although ne acknowlédged‘that he
nad no data dn the percentage of 1amb Tossas attributable;to coyotes,
Mr. Roger Pearson, Secretary of the Sauth Dakoté Depcartment of
Agriculture, contehded that it wés legical to attribute increased

lamb losses since 1972 to pradators.
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8 percant in-1973 and 1975. This data was <ol
the Texas Crop and Livestock Rep ort‘ﬁg Servica and, with the excepticn
of the data for 1967, is alsg contained in Gae, et él. Gee, et a
repdrﬁed"Tamb losses ianexas pote predatoré as a percentage of lambs

born tatalad 11;8’;er*’nt in 1974 of Nhich 5.2 percant of lambs bdorn

po
i
i

were- 10st L0 coyotas. This corresponds closely with the 17.4 percent
of lambs born lost tao predators as  reportad 2y the Texas Crop and

Livestock Reporting Service. Although lambs lost to predators as

- a percent of lambs: born as reportad by the Texas Crop and Livestock

h

Reporting Service totaled 3 percent in 1975, Mr. Littauer revised this

k.‘)

figure upward £o 11.0 parcan% hased on data confained in

Sheep and Goat Death Losses and Markating Practicas (19723) and

USDA SRS data onm ‘amb crops for the years 1367 and 1371-78. Mr. Litta

made a similar calculation and derived lamb Tosses as a oercent of

lambs born of 12.3 percent in 1976, 9.2 percent in 1577 and 14.9 zercent

in 1978. The losses of adult sheep as a percent of stock sheep one

-+

jear or older on hand as f Januar/ 1 as reportad by the Texas Crop

and Livestock Reporting Service totaled 1.9 percent in 1967, 3.1 percent

in 1971, 1.7 percent in 1972 and 2.4 percent in 1973 and 1.7 percent i

[V

n
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Thé Wyoming Crop and Livestock Reporting Service nas coliectad and
repdrtad.data on the percant of lambs docked lost to coyotes since
1965. This data as compiled by Mr. Littauér shows a loss rate

rangfng %rom 3.31 percant in 1968 to 6.43 percent in 1372, increasfng
to. 8.28 percentlin 1973 and 9.29 percent 15 1974, Gee, et al. report
1amb lossas to predators as ' a aercent of lambs born of 11.7 percant

in 1974, of wnich 9.3 percent<wéré to coyotes. Based on a publicatien,
Wyoming.Agficultural'Statistics, Gee, 2ot ai. feport lambs Tost to
predators’as‘a percent of lambs born totaling 5.6 percent in 1966,

4.5 percent in 1968, 6.8 percant in 1969, 7.7 perzent in 1970, 7.4
percent in 1977, 7.9 percent in 1972, 10 percent 11 1973 and 10.8
percenf in 1975. Wyoming USDA SRS data showed Tamb lossas to coyotas
as a percentage of lambs docked tota11ng 9.13 percant in 1975, 8.2
bercent in 1976, 7.10 peréent in 1977, 7.07 percent in 1978 and 11.03
percent in 1:70 Adult sheep lost to pradators as a percent of stock
sheep on hand as of January 1 of each year as reported by the State
Report1ng Service and the Wyoming Crop and Livestock Reporting Service
werg 2.3 percent in 1966, 1 & percent in 1968, 2.3 percent in 1969

2.2 percent in 1970, 1.7 percent in 1971, 1.8 percent in 1972, 2.9

percent in 1973 and 2.8:peréent in 1975. The Comparable Gee, et al.

figure for 1974 was 3.5 percent.
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Department OF'Agricu]ture and a witness for AF3F, prapared a table
of sheep and lambs lost to‘a11 causas in Wycming for the years
1971 throﬁgh and inc]ﬁdingjigaO from data cbtained from the Wyoming
Crop and Livestock Reéorting Service. OQOividing toctal reportad |
losses during the 10-year period of 2,9 ),000 by the cumulative
inventory during that pericd of 13,048, Q0, ne arrivéd at an.averagév
loss rata of 14.26 per:ent.‘ According to Mr. Bourret, these losses

were calculatad in exactly the same manner as total lossas were

‘calculatad by Cain, &t al., which had arrived at an 8.3 percznt

average total loss rata in Wyoming for the period 13553-70.

Comparing this rata with the 7.9 percant averaga loss ratz in

Wyoming for the perjod 1940-49, Cain, et al. had concluded

i

Toss rates nad not significantly chang ed during the period wnen

1080 was used. By contrast, Mr. Bourret's calculations indicated

that an approximate 6 percent increase in the total average sheep

and lambs Jlost during the period 1

-

percont increase in to;al losses during the gericd.

871-80 ar an approximate 7]

The inventory figures used by Mr. Bourret to make the calculations
referred to in the preceding finding were based on stock shesp on
hand as of January 1 of each year. This stock sheep inventory is

exclusive of sheep and lambs on feed and Mr. Bourret used these



figures tecausa ne maintained those were Tiguras usad by Caia, 2% a

!

+ 1 1
Y2t 3 caacu

<
=
0J
O
o=
3

as reportad by the Wycming Cron and Livastock Reporting Servica while
Cain Committese data was limited to losses to lambs atter docking.

Mf. Bourret is correct that Cain, et al. used stock .sheen inventory
thus excluding sheep on feed. It is not c1§ar,whether sheep on feed
werea echuaed from the total inventory because thét was the only

data available or tecause Cain, et al. considered that predatioh

and other losses to such sheep would be minimal. Bevtﬁatyés it may,
if the calculations made by Mr. Bourret are adjusted so as to include
sheep on Tesd 1nsthe‘iﬁvent0ry and to exclude ore-docking losses,

the average loss rats for a11rcauses Tor the period 1971-8C is
raduced to 8.82 percent rather than the.l4.2 perﬁent ca
Mr. Bourret.

Mr. Bourret summarized the percentage bf the January 1 sheep

inventory loss to.coyotes as furnished by the Wyoming Crop and

Livestock Revorting Service for the years 1965 through 1980, with

the exception of 1967 for which data were hOt availabie. These
percentages range;from a low of .86 percent in 1968 and 1971, to a
high.o% 2.18 percent in 1976 averaging 1.29 percent over the 16-year
ﬁeriod.; The percentage of lambs born TOSt.fO coyotes range from a

lTow of 3.10 percent in 1968 to a high of 11.04 percent in 1979,

“averaging 5.53 percent over the 16-year period. In 1980, 6.5 percent
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and showed that nigh loss ranchers had

1971, 10.0 percent in 1972, 12.5 percent in 1973 and 14
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31.4 percent of ati 10sses of sneap in 1320, wnile losses o

coyates were 25.8 percant of total lossas.

Dr. Darwin Nielsen, Professor of Economics at Utah State Univarsity,

the Nielsen involved in the Nielsen-Curie study cited in Cain, et al.,
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low predation Tosses in 1977. Basad on Gee, et al., Dr. dislsen

concluded that high loss ranchers experiencsd lossas of dockad lambs-
to predationVof 8 percant or moré, while Tow loss ranchers experiancad
oredatian ltosses o7 3 percent or less. Dr..Nie1sen’sfstudy is refer%ed
to in Gee, 2t al. and.inc]uded nroducers from Colorado, Edého, Mevada,
1971-74

Oregon, Utah and Wyoming. Data gatherad was for the period
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1974. Low\loss ranchers had lamb lossas of 2.2 percant in 1577, 1.0
percent in 1972, 4.7 percenf in 1973 and 3.3 percant in 1974. Or. ¥izlsen
concluded that this data indicated a substantial incréase in oredation
losses since 1972. The>person31 interview survey was conducted in

1975 and ultimately required 37 high loss producers and’ZS‘Tow loss

-1y

producers to estimate or recall predation losses Tor the preceding four”
years. He acknowledged that he could have constructad a sample of low

loss ranchers experiencing no predation losses, that he did not know

.whether the ranchers involved had records of losses for those vears
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and that the survey was conductad a

and publicity- surrounding the predator contra CONTroversy. Aiincugn

gy

the survey was conduczed in 1975, greliminary data for that year
indicatad that 16 percent of high 1053 ranchers reportad increasead
predaticn lossas for that year, 62 percent repbrted Tewer predation
lasses and 22 percent reported no change in losses for that year.
from this it might be concluded that losses wera decreasing fram
1974 to 1975. |

he’study The Zcorcmics oF Shesp ?rédation in Scuthwestasrn Utzh
atiemptad to vefify pradation losses on tan rénches having range
flocks in scuhhwesy-.n Utah during the periodﬁ1972—?5. This'étudyr
indﬁcatedﬁthattthe'predatfon 1555 rate of lambs in 1973 was less than
nalf of that prevailing ia 1972. Last or m{sszng animals Whose
carcasses were never‘located,were apparontly at 1-uted 70 predators
and other causes in the same propartion as verffied 1ossas. Though -
he did not dispute the figufeé»renorted; Or. Nielsen questioned
whether the area could be considered representative of the State of
Utan or of the 17 western states.
Statistical data frem USCA and Utah indicate that combined sheep and
docked lamb losses to all causes faor the years 1931 to and ihc?uding
1980 have fluctuated in a rolat1ve1/ narrow range, vary1ng from a

low of & 2 percent in 1966 to a high of 13.75 percent in 1975,

decreasing to 8.6 pertent in 1979 and 9 percent in 1980.
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a study, the study becoming the graduate stude

i

ine study was orimarily concerned with the

[

sheep flocks 1n Utah.
econamics of farm flock production, was conducted by personal interview
and included a sample of producers having from 100 to .500 breeding ewes.

Coyotes were reportad to have accounted for 5.6 percent of the annual

.lamb crop Tossas, including pre-docking losses, and 1.4 gercaent of

adult ewes.

Or. Clair E. Terriil, a retired Animal Scientist Formeriy employed by
v _ _ ’ . 3/
the U.S. Department of Agriculture and a witness in this procesding,

prasented data purportadly showing & dramatic increazse in oradation

(@]

Toss ratas on shesep and lambs since 1972 and the han on Cempound 1080.

ot
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Or. Terrill appearsd to atiributz almost the entd
sheep inventary from the 57 mf1?ion in 1940 te 30 @illion in
pradation. He developed an index to detarmine trends and losses

usﬁng pefceﬁtagés of deaths of lambs minus percentages of. deaths of
sheep as reportad {n USDA s statistics showihg inventories on hand

the

-3

as of January 1 of edch year and deaths trom all causes fo
vears 1940 to 1980. He found that this index was highly relatad to
predation losses as reported in data: compiled by the U.S. Forest

Service. His calculations afe based on the theory that when predator

losses are jncreasing, the percentage of lamb deaths increases faster

than the percentage of sheep deaths. He concluded that iamb and

-sheep deaths from predation acount for a much greater percentage of

3/ Although Dr. Terrill stated at the hearing that he represented
the American Saciety of Animal Science, no notice or other appearance by

that organization has been made in the proceeding.
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total 1osses thap before 1872, According to Or. T 1
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overall lamb losses to gredaticon 2s a parcent of losses to 2]
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causas wers 72 percant in 1970, 80 percent in 1572, 73 percant

™

~in 1974, 84 percant in 1977 and 82 percant in 1280. Likewise,

he concluded that losses of sheep to predators as a percent of

losses to all causes were,21 percent’in 1970, 27 percant in 1972,

30 percant in 1974, 38 percent in 1977 and 33 percant in 1980. He
acknaowledged that pradation loss percantages decrzasad in the late
197G's, 1.2., 1978 through 1980, which is consistent with other

evidence in the record. B2ecause the evidencz establishes that only

a small percentage oF sheep producars incur heavy oredation losses,

e

-4

Dr. Terrill's astimates of predation laossas as a percantage of total

losses are oo nigh and are not accepted.

Mr. Ccuglas Murfiela, Statistician in Charge of the Texas Crop and

Livestock Reporting Service and a witness for the Texas Cepartment

of Agriculture, submitted tastimony to the affact that predation

upan the Texas sheep and goat indusiry has been continuously

escalating sinca 1967. His testimony was based on surveys of

Texas sheep and goat producers conducted by the Service in 1568 and

1979, which reflected losses incurred by producers in the preceding
years. Lossaes of sheep and lambs to predators totaled 172,000 out
of an inventory of 4,802,000 sheep and lambs in.1967 for a loss

rate of 3.5 percent as compared to 247,000 out of any inventory of



tastified that in 1367 ins number of shesn and lambs killed oy

predators amounted to 25 parcent of all losses incurrad, while pradation

losses had risen to 38 percant of losses o all causes in 1978. He

“further testified that coyotas wera rssponsible for 21 sarcent of

all sheep and lamb lasses in 1978. According to Mr. Murfield, the

oradation loss ratz for Tambs was 4.5 percent of the lamb crco

(includes losses bzefors and aftaer docking) in 1967, 8.7 percant in

1973, 12.9 percent in 1974, 12.3 parcent in 1975, 13.3 percant in

1976 and 16.6 percent in 1978. These loss rates ars basad on

the special death laoss surveys conducted by the Texas. Crop and

Livestock Reparting Servics in 1568, condu;ted by mailed guestionnaira,
and upan informaticn as to lossas garnered by the Texas Crop and |
Liveétock Reporting Service as part of its ncrmaE yea%ly invantery
and total Toss surveys.

It will be noted that the lass rates resorted by Mr. Murfield for

the years 1972 thrdugh 19783 do nat agree w th those calcu1ated by

by Mr. L}ttauer (findihg 16) for the years 1972 through 1973, those
reported by Mr. Murfield being consistently higher. 3acause both the
Littéuer and Murfield data are based upon Tamb 1osées before and after

dacking the reason for the divergence in loss rates is not apparent.

Acceptance of Mr. Murfield's loss rates, however, requires the
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conclusion that although unknown causes oF snheep and

—

amourited to 18 percent of all Tosses in 1367, unkncwn causes of

deaths wers only 7'per§ent of a}l losses in 1973.

Although the loss figures reported\by Mr. Murfield included lambs
baorn during fhe,year wnich were lost to prédatdrs, the loss rates
were~n5tkcaTcuTated Dy adding the lamb crop for the year in question
to the;invéntory as of January 1. Mr., Mur{tield defended this
result, rejecting the idea that the 1amb crop during the year shoul
be added to the January 1 inventery in arder to calculate the
percentage‘df predation Tgsses, betauée, inter alia, the inventory
as of Janhary 1-of edch year included lambs born since October 1

of the preceding year andiadding the Tamb crop would result in
dup1dcation. It appears; however, that‘1amb crop Tor aach year as
reportad. by SRS includes Tambs born from Octoter 1 of the precading
year through Septamber 30 of the'sﬁcceeding'yeaf, Accordingly, the
dup]idation referred to by Mr. Murfield does not‘appear to be reaT.
A table producad by Defenders ref]ects'the percent of sheep and

lamb Tosses to all causes in Texas as a percant of the Jénuary‘T
inventory plus the lamb crop for each year fromV1962 and including
1981 as reported by the-SRS and the,Crop’Reporting Board of the

U.s. Départment of Agricu]tufe. 'The table reflects that combined
losses to all causes were 10.4 perceht‘in‘T960, 9.7 percent in 1967,

7.3 percent in 1974 and 6.6 percent {n71981, This table is in accord
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axas in oravious years wefa trenaing down-
ward. ﬂor agver, Mr, Murfieid fastifizad hat,?exas;sheep‘producars
lost 102,800 animals (sheep and 1ambs) t0 ptedators in 1981.
Considering a danuarx 1, 1937 sﬁeep inventory of 2,360,000 and

1981 Jamb crop .ot 1,250,000, this results in a pred
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for sheep.of approximately 3 percent and a predator loss rats:of
lambs in 1381 of approximatzly 3.7 percent.

29. Dr. Dale A. Wade, Extansion Wildiife Specialist, Texas Agricultural
Extension Servica, a former animal damage contirol agent for thne Fish
and Wildlife Seryvice~of U.S. Oepartment of Intarior and a witness for
Wyoming, et al., made a Iiterature review of data cn oradation in

the western United States. He foncTucad that précise d

u
«F
fu
o
po ]

1 -

losses of livestock to pradation wers available only from selactad
~farms and ranches; but that =2stimates suggestad that Iosses to coyotas
were approkimately 4 percent to & percent of lambs and 1.3 percent,to’
2 percant of awes produced in the 17 western states. This d.ta appears
in Council for Agricultural Science and Technology, Special Publication
Na. 10 (March 1982), authored by Or. Wade and in evidence, but its
source appears to be a Department of thé Interior publication nct

4/

in evidence.”  Predation loss data compiled by Or. Wade appears to

4/ This publication "Predator Damage In The West: A Study of
Coyote Management Alternatives" (USDI, 1978), was identified as FWS Exh 3
and proffered as an exhibit., The prof:er was withdrawn, however, upon
objestisne that the authors ware 1ot availabla for srost-siamication
Wyoming, et al. subsequenuly moved that the publicaticn be admitted into
evidence, arguing that it was entitled to be admitted without a sponsoring
witness. FWS offered to make sponsoring witnesses ava11ab]e, however, the
oroffer. was aga1n withdrawn.
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being used.'

Dr. Maurice Shelton (finding 8), notad the wide variaty of oredation

(D

loss astimates and.aséerted that those who yearn for a single-
accurafe and dependable figUrejfor such losses wer2 bound to oe
_disappointed, because such an objective could never be realizad.
He testified that the wide variafion in estimatas of losses due to
predation could reasonably be explained by: (1) coyote density;

nce ¢f control

]

(2) number of sheep (or goats) 1nvo1ved§ (3) naress
'e?forts; (4) season of the year; (5) age of pray animals; (&)
alternative food sources or nrey species; (7) animal management
protection; and (8) methods of collecting and expressing predation
tosses. He further testified that only rarely is predation observed
and thus severa1 alternatives existad fbr'determining and expressing
such losses. He isted these as recording as predation losses:

(1) only those observed§ (2) those verifﬁed‘as aredator kills based

on abpropriate diaghostic techniques; (3) extrapolating on a percantage
basis from those verified as predator losses to a larger population;
(4) inc]ﬁding all missing animals as predator ki]ls; (5) producer
estimates from interviews; and (6) proaucer estimates from mailed
surve}s. He was of the opinion that producer estimaées of losses”

came c]osef to the true situation existing in the ﬁndustry than

most efforts at research verification.
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31. Or. Jdohn Grandy, Yice Prasident-7or Wildlifz and Invironment of The
V ,
; SAriat F s limddad Tsgk e £ s -
Sumane Scciety of the Unitad Statas, a member of the Iniaricr

Department's Anima

1

I Damage Control Study Advisaory Commitzae in

1977 and a witness for Cefenders of Wildlifa, 2t al., submitted
testimony tao the effect that surveys tonducted by mail questionrairas, -
Geé, étla1. in particUlar, substantially overestimated losses to
pradators. e pointad out thét thera was a naucity af reliabls

data on the extant of pradation -lossas toc sheep prior to 1972 and

(]

maintained that publicity surrounding the Gee, 2t al. survey and

raported pradation luss rigures upward.

32. Dr. Grandy fashicned a tabls comparing field studies on salactive

ranges in Wyomirg, Idaho, Utah and Mevada during years encompassing

«t

the 13974 rasulfs resportad b

({1}

g2, &

<
ad

al. In field or biclngical studies,.

t

investigataors make an effort to rind the carcasses of all dead animais

B

and verify the caﬁsedof death. Obviously, such studies are labor
intensive, very}eﬁbensfve, depend on-the ceoneratian of the ranchers
or producers concernad and can only cover a limited area or number
" of herds. This, of course, means that such studies ar=a simply
indications of what {is happening and cannot-be viewed as represéntatﬁvev
of losses incurred by greater numbars of flocks, producers in large
areas or in states as a whole. Moreovér, despite extensive searches,
some animals are simply missing and,the cause of loss or death
cannot be determined. It should also be pointed cut that éxtensiVe
'humén activity in connection with searcheé for dead and missing

animals, might in and of {itself be a factor reducing predation
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34.

Celow wnat 1t~wou}¢ be in the.absenca of such activity. Dr.'Grdndy
acknowladcad that <data Trom Tisld studiss was inadequate o sermii
any préper statistical ana1ysis’or coencliusieons.

A 3-year study of Tive ranches in southern Wyoming resulted in

predation being confirmed as causing lass of ‘1.5 percent of lambs

docked in 1973, 2.1 percent in 1374 and 3.2 percent in 1975.

Corresponding confirmed awe losses to pradatars were 0.2 percant

of the inventory in each of the three years which is to be

compared with 1974 losses reportad by Gee of 11.7 percaent of the

~lambs born and 3.5 percent losses of ewes. A study of 3 bands of

sheep in Idaho reportad confirmed predaticn loss of lambs to he

1.5 percent of lambs born in 1973, 1.7 perceht in 1974 and 1.2 percant
in 1975. Ewe losses as a pércent o7 total ewe inventory wére 1.8
pefcant in 1973, 0.7 percent in 1974 and Q.3 pefcent in 1975, An
"adjustad" predator Toss fate’was determined‘by applying the percentage
verified predation losses bore to total losses and app]yjng‘this
percentage to missing animals. This resuited in lamb losses being

3.1 percentfofvlambs bern in 1973, 3.3 pértent in 1974 and 1.3 percént
in 1975. Adjusted ewe lossas were 2.5 percent, 1.0 percant and 0.8
percent, respectively, for each of fhe three years., These Toss

races are to be compéred with a predation lgss rata for ldaho of

5.8 percent of lambs and 2;0 percent of sheep in 1974 reparted by

Gee; at al.

A study of 10'Targe Sheep operations 1nkUtah resulted in reporte

Cconfitmed lamo-losses to pradators*of;ﬂ;7 percent of lambs docked:in -

1972, 1.5 percent in 1973, 2.6 percent in 1974 and Z percent in 1975.
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Adjustaed lamp losses were 7 parcent of lambs docked in 1972, 4.7
percent in 1373, 5.3 percent in 1374 and 2.9 percent in 15973. Dazta

on ewe 10sses weré not available. 3y contrast, Gee, et al., found
Utah predator lamb lesses of 12.9 percent of lambs born and ewe
losses ‘to predatbrs of 552 percent of the inventory as of January 1
in 1974. Apother field of bibTogicaT study appearing dn

Dr. Grandy's tacle {s that of two migratory sheep bands in Nevada
whiéh were studied during the period 1973-1974. Reportad lossas

to predation were 6.5 percent of lambs docksad and 0.7 percant of
the ewe inventory for the year 1974, This is to be compared witﬁ
the lamb fosses reported by Ges, et al. in Nevada in 1974 as 30.4

percant of lambs born and ewe losses in that year of 11.7 percent

-~

of the January 1 stock sheep inventory. B8ecause the lamb |
to predators in Nevada reparted by Gee exceeded 35 percent of

total lamb losses, Or. Grandy asserted that they could not be taken
,serious1y.

Gee, at al. pradaticn jamb loss percentages were calculated on the
basis of lambs born and thus included pre-dacking Tosses. This was
not true of the Wyoming, Utah énd Nevada studies referred to abaove
and shown in Table 1 of Dr. Grandy?s tastimony, as these studies based
the lamb count dnllambs docked. Gee, et al., however, also calculatad
post-docking lassaes to predators and if pre-docking Iosseé are |
e1iﬁinated the percentage of lamb losses to predatprs_for the cited

states are feduCed to 9.2 percent for Wyoming, 11 percant for Utah

and 14.8 percent for Nevada,
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Or. Grandy also mentiored studies underwritizn 5y the Fisn and Wiidlifa
Service in an a7fort fto determine predation lcosses in the absance of
predator control. He raterrad to a study of 2 band of range sheep

under the control of herders in an area 1p California, during the pefﬁod
June 8 to September 29, 1976, where there had been no predator'controf‘
practiced.for over nine years. Tne fact that the band was under the’
care‘o% herders would seem to.negate this as a no cbntr01 study,.
Reported verified lamb loss to prédators Qas 6.3 percant and the totai
loss of ewés and lambs to pradators was 3.8 percent. Tnis study being
of less than 4 months duration is, of course, ver: s&crﬁ. Mdreover,
although the,researCBers.fﬁ this study wera confident that théy had
found possibly 100 percant of the losses, theré was apparently an
incorrect count at shearing, leadiag to the:conc?usion tﬁat veriftied
losses éxceeded.by 53 the number of animals counted [probably, short‘
at shipping. time]. |

A "no control" study was conductad in 1974 and 1375 in Mew Mexicb

on fencad lambing operations without herders. Tne losses to agrsdation

in 1974 were 15.8 percant of the lambs. No adult sheep were lost to

predators. In 1373, 12.2 percent of the Tambs and 0.9 gercant of
adu]t sheep wéré killed by predators. Because adjoining ranchers
intensified pradator control efforts, the rasearchers recognizad that the
"no control” goal was not entirely fulfilled. Another study designed

t0 measure losses in-the absence of predator control was conductsd on

“the Cook Ranch in Montana. Sheep were run in fenced pasturas and the

~loss rate of lambs to predators amountad to 29.3 percent. 0Or. Grandy
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and notad thét the Toss rata declined substantfally under improvad
management practices and sartial predator control.

Included in Or. Grandy's testimony is a table showing losses o
poisonous plants and predators of sheep and goats grazed on U.S.
Forest Service lands from 1940 to 1976. The table shows predation
losses as a percent of‘animéis grazed during the period of 1080 usa
ranged from a low of d.79 percent in 1950.tb a high'of-2.39 peréent
in 1972. Lossas in the pcst-lQBO yéars as a2 percant of animals

grazed wera 2.07 oercent in 1973, 2.8Q percant in 1974, 2.17 percant

it 1975 and 1.88 percant in 1976. These loss rates are based on -

producer astimates of the cause of loss. Actual percentages of
Tosses to predators are aporoximataly one-half of losses in
the table, because the number grazed includes anly adults (a ewe or

nanny with a lamb or kid being counted as one), while pradation
N .

o

\

)

losses include lambs and kids. As indicated previousﬁy (finding 4
it should, of course, be remembered that these figures include only
the summer grazing season, which averages 2 1/2 to 3 months per year,
that lambing has usually been completed prior tc movement onto

Forest Service lands and that predation losses in wintar and early
spriﬁg may be substantial. The table 5hows predation -as a

percent of total losses ranging from a low of 37 percent in each of
the years 1951, 1952 and 1953, to a high of &4 percent in 1975.
Because he concluded thaﬁ SRS inventory and total loss data pub?ished

by the USCA (wﬁthout attempting to assign a cause for 1oss) were the
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fabie, Or. Grandy constructad a table showing sneep and
I causes Tor the 13 western statas
and 1372 to and incTudiﬁg 1331.. A&efage losses to all causes for the
1960-71 period wers determined to be 8.3 percant of the January B

inventory plus the Tamb crop/and 9.0 percent for the period 1972-87.

He concluded that theres was essentially no change in losses to all

causas over5the.22~year period and no change -in total losses during
the 12-year period 1960 to 1971, when 1080 was used and during the
10 years following the suspension of 1080.‘ The ré5u1t cnanges,
however:, {7 lamb 1ossas are separatad from sneen losses and lamb

deaths are calculated as a percentage of the lamb crop using SRS

O
=N

data. These calculations result in an average lamb loss of |
percent during the‘years 1960 to 1971, wnile the average for the

period 1972 to 198] years is 12.3 percent. Sneep deaths as a percentage
of the iaventory as of Januaﬁy 1 of each year average 7.9 percant duriné
the yéars 1960.to and including 1971 and 6.9 percent during the period
1972¢¢0’and'inc1uding 1981._ | /

Or. Frederic Wagner, Associate Oean of the College of Natural Resources
and Director of the Ecology Center at Utah State University, a member of
the Cain Committee in 1971 and a witness for the National Wildlife
Federation, testified that higher sheep loss ratss of recant years,
which appear to be real, are merely the culmination of a trend

beginning in the 1950's. Although his written testimony refers to

predation loss rates, he made it clear that he was actually referring

PR R - - - - I
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DOr. Wagner analyzaed SRS data separating lamb and sheep losses. His
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neriod of intansive 1080 use and that the rate of increase during

the post-~1080 years did not appear o e any nigner than that of

the period when 1080 was used.

e

calculations suggestad that lamb Toss ratss during the 10 years following
the inception of 1080 use were lower by an averags of approximataly

1.

(@3]

percant than in the decada prior td 1080 use in‘Hevada, Qtah and
Colorado. Average losses during the 1951f1950 period, nhowever,

in Montana, Wyoming, [daho, Texas, New Mexico and Arizona were not
statistically different from average lasses during the period 1941-30.
Summarizing thesevresu1ts, ne concluded that there was some decline |
in sheep losses in Nevada, Utah and Colorado in the early 1950's

following the introduction of 1080 as a coyota control siratagy. There

was no convincing evidence of a similar generalizad raduction in sheen

losses in the three southern statas (Texas, New Mexico and Arizona)

—4.

where lass 1080 was used and no avidence of a genaralized state-wide
reduction in such losses ﬁn'the northern States of Montana, Idaho
and Wyoming.

Elaborating aon nis tastimony that sheep 1¢ss trands Have been

rising since tne early 1950's, Or. Wagner stated that the level of
Tamb losses to all causes is now higher than it was in the pre-1C30

period. He indicated that the lower losses in the pre-1080 perieg,

if real, started five to seven years before 1950 and that the
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5£arting7in 1655-58 lamb ldsses rose st2adily during the period ofi
1080 use, and continued o rise fram three to five years after the
suspension of 1080 in 1972. He noﬁed that'1osses appear tb nave
declined by from fhree to st'percent in the past four or five
years. y

Dr. Rcbert Robel, a FProfessor of Environmental Biolagy at Kansas

Ly
ct

tate University and a witness for Defender's of Wildlifa, et al.,

-

testified that in 1975-78 he supervisad a study which focused c¢n

-sheep losses €0 predators and other causas in a nine-county area of

1

south central Kansas. The producers taking part in the stiudy nad

40 percant of the sheep in the nine-county area, constituting 21

percant of the sheep in Kansas. Although the primary purpose of this

study was to avaluata the effectiveness of various nusbandry practiceas

in reducing predation, the study reported losses to all causes were

£.8 percent of the sheesp and 7.9 sercant of the lambs on4an annual
basis. Progertionats causes of lamb deaths prior to docking includad
1ambing‘comp1icatiohs 74.6 percent, dogs 0.7 percent and coyotas
5,4’percent. Proportionate causes of post-docking tamb losses included
diseaée, weather, unknown and other causes totaling 79.9 petcent, while
predationAlosSes were coyotas 14.9 percent and dcgs 2.1 percent. Annual
lcsses to predators were O,9Vperceht,of the stock sheep inventory and

0.9 percent of the lambs born. of lossas to predators, coyoies killed
73. perceat of (ne sgeep‘and 8006 percant of Tne [ amos . Uogs Kliied

24.9 percent of the sheep and 19.4 percent of the lambs. These results
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. ara %o be comparad with 3.4 garcent of

and 3.8 percent of the inventory 07 sicck shees on nand as

lost to predators in Kansas in 1974 reportad by Gee, 21 al.

Only a small percentage of the dead sheep and lambs were actuaily

necropsiad to determine the cause of death. Or. Rotel, nevertheless,

expressad confidence in the accuracy of the study, because cooperating

ranchers renortad their losses on a monthiy
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raliance on the producer’s memory. Although it is 11t
Kansas has a larger coyote population than any Cther state

possible sxcepticn of Texas, the low predatign ratas are

thus raducing

, with

attributable in part-to the fact that most sheep are maintainad in-

farm flocks which 2nhancas management practicas, such as penning at .

night, £o reduce or minimiz2 predation. Another possitle

e

reason i

that most lambing in Xansas oczurs in the fall, whan the food

i1
i

born in the soring.

-

44, DOr. Jonn Schaub, an Economist, Chief o

-k

Economic Research Service, USCA, and a witness for USCA, submitted

testimony on trends in sheep, lamb and caif losses. 3asad

examination of USDA SRS data on sheep and lamb inventories

losses for the period 1961 through 1381, he concluded that there was

an increase in iamb 1osses to all causes after the suspension of 1080

pressures on coyotas are minimized due to the fact that pups are

the Pest Control 3ranch,

cn an

, births and

5/ This 1is based on an annual coyote harvest or take during the
ia1gp0Y

Vc:\f‘-f‘ 1077 ar\(‘{ 70"3 °~F nyeT™ 1!'\ﬁ "‘ﬂf'\ /O'{ (:/TQ '\w 1070 :r-lﬁ 7: '107

for exceeding the estimated total take of approx1maLe1y 70 1000
States of Idaho, Montana, Nevada and Wyoming in 1977 and 1978,

for the
these

states being considered to have relatively nigh coyote populatians.

3

v
H
4



in 12 of the 12 westarn states. de further concluded that there was no ,
statistically significant change-in Tamb losses in the Statss of
Arizona, Idaho and Texas. He tastified that it was not nossiole:

to identify the proportion o7 loss caused by coyote predation.

A similar analysis conducted for sheep losses showed the percent
of sheep lost to all causas increased afiar the suspenéion of 1080
in California, North Dakata, Montand, MNebraska and New Mexico. In
Arizona, Oregon, South Dakota and Texas there was a statistically
significant decr=ase in sheep 1055&5 and no statist1¢a11y significant
change in losses in Colorade, Idahc, Kansas, Nevada, Utah and Wyoming.
As‘part.of a special- 1980 meat animals cost of production'surQey,
conducted in the spring of 1981 by personal interviaws with 528 randomly
selectaed sheep producars, data on lossas of lambs and sheep by cause,
in¢1uding prédétors, were also collectad. The result of this

survey indicated that predators wereg rasponsible for approximately

61 peftent of the Josses to all causes of post-docked lambs, while
coyotes were responsib]eAfor approxjmate1y 43 percant'df such

losses. Losses to all causes totaled 10.39 percant of the lamb -

crop, wWith coyotes being responsible for 4.45 parcant of losses to

all causes. Comparing such estimated losses with the 35 percent of
estimatad lamb losses to coyotes reported by Gee, et al. for 1974,

Dr. Schaub cohc]uded that the two surveys may indicate that the
percehtage of lambs lost to coyotes has increased. The 1980 survey,

however, was confined to post docking losses and if, the comparison

is made using 1974 data on losses of post-docked lambs as reported



causes in 1574,

to coyatas were decreasing rather than increasing. According to
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This comparison would, of course, indicata

. ,‘ = o~ & - 7
re Qver 53 gcercant o7 igsses

-

1980 survey, total losses of stock sheep to all causes constituted

10.22 percent of the January 1 inventory with coyotes being responsible

for loss of 1.52 percent of

Tosses.

showed that total laosses of

In compariscn, the

1974 survey
$TOock sheen
January 1 inventory

-~
o

percant

the inventary or 14.9 percant of total

as reportzad by Gee, et al.
ta all causes constituted

and that coyotas wera raspeonsinle

percant of total losses. This

10.4 percent of tne
for the loss of 2.5

that inventory aor approximately 24
again would indicate losses of stock

sheen to coyotes have declined as a percentage of losses to all

causes.

Testimony as tc pradation losses incurred by oroducers or former

sheep producers in Calorado, [daho, Mentana and Wyeming is in the

racord. The highest rates of losses to predators, chiefly coyotas,

6/

Although entitled "Lamb and Sheep Losses In The 17 Western States,"

the 1980 USDA study referred to apparently relied on data collected from
only 13 western states, the States of North Dakota and Kansas, which had
been included in the Gee, et al. results for 1974, being cmitted from the

1980 survey.

A table prepared by Defenders comparss the 1974 Gee, et al.

results with the 1980 data after subtracting inventory -and loss figures

from these two states.

This subtraction, haowever, does not significantly

change the percentage losses caused by coyotes bear to losses to all causes
nor the percentage losses causad by predators bear to losses to all causes.
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Tarry Snyder, a Morwood, Cgolcrade aursorad
sneeb,producer and a wftness for the AFBF. He tastifiad that
to lambs during the period of birth through sale were 2 percent in
1972, 20 percent in 1974, 22 percent in 1975, 27 percent in 1976 and
approximately 30 percent in 1978. These losses ars in terms of
percent of lambs born. Losses in 1975 and 1976 were all to coyotes..
He stated that loss reca}ﬁs during the summer months were maintained
oy a man and hﬁé wi?e whd lookad aftar the sheeo and that because

~
i

the sheep were in Tanced pastures, it was possinla - to locats nearly
all the kills. His cﬁrrent pfedation rate was stated to be 10 percent
of sheep and lambs ard 1 percent to guard dogs. He attributad the
raduction in loss rafes to the usa of guard dogs, fances and usa ofT a

nelicopter in aerial nunting of coyote

Mr. R. K. Siddoway, a large migratory shesp cperator from Sit. Anthony,

Idaho and a witness for Wyoming, et al., testified that he and nis

sons have suf  2red high predator losses, in cne year losing about

600 lambs from a total of'9,000.to 10,000 or approximately 5 to 6

~percent. He further testified that the highest percentage of l10sses

from docking to shearing was due to disease and that 30 to 40 percant
of losses from shearing to the time the sheep are trailed to summer
range were due to predation. He stated that most of the weak or sick

lambs had been "weeded out" by the time the sheep are on the summer

'rahge and that 90 percent of losses during the summer were due to

predation. He acknpwledged that he hadn't kept good records on losses

to all causes and that for every lamb 1o§t to cdyotes, there might be
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two or three mors:wnosa ramains <ouldinot he lacataed. Although he
,

' .
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at nis predation loss rates droppad dramatica

o

testifiad ¢
Compqund 1080 was first used in his area in the early 1350's, his
overall loss rate from 1965 to 1971 ranged from 7.8 to 11 percent and
from 1972 to 1980 his loss raté to all causes ranged frem 5 to 11
percent énd thus was in the same range as before the pban aon the use

of Compound 1080.

Mr. Dan Tracy, a sheep and cattle rancher from Carr, Colorado and a
witness for Wyoming, et al., tastified that pradation losses startad
1hcreasing in 1973, the year after 1080 was banned. Mr., Carr
increased his herd of ewes from 120 in 1976 to 1,100 in 198C. OQuring’’
this period nis lamb losses to predatdrs, a]most ali to coyotes,
increased from .058 percant in 1978 to 24 percent in 1979 and a
staggering 59 percant in 1980. His losses of ewes to predators

during this period increased from .013 percant in 1976 to .047 percant
in 1980. Mr. Carr was forced o reduce the siza of his operation,
decreasing the number of 2wes to 530 in 1987, when ne incurrad 2
predator loss rate to lambs of 7.8 percant and a 1oss rate to 2wes

of .025 percent. Mr. Carr kaens a writien recard of his losses . of
Sheep and cattle. He weanad his lambs at a weight of approximately

40 pounds in 1981 and placed them in a feed lot, because he assertad
that he waé 1osing one a day to predators.

Mr. John Papoulas, a third generation sheep rancher from Craig, Colorado

_and a witness for Wyoming, et al., submitted a table showing lamb Tosses

in numbers as 83 1in 1968, 75 in 1969, 94 in 1971, 185 in 1973, 176
in 1974, 272 in 1976, 300 in 1977, 220 in 1979, 87 in 1980 and 270
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in 13981 3ecause
13 15 nct possibia
testifiad thact ne

on the open range.

shed lambing opera

the ewes were shed

nigh coyofe losses

36
ne did not nave raccrds of lambs born or docked,
0 convert tnese numBers into percentages. e
sutTered nigh lgosses to predators whils lambing
He stated that they convertaed to a partial

tion in 1980, wherein approximately 50 pnercent of

lambed. He further stated that in 1381 extremely

)
i

wera incurrad when one month old shed lambs wers

turned onto the summer range. In one month coyotes killad 70 of 530

Tambs. He tastifi

- for an occasional

ed that pradator losses were due to coyotas except

pear. Although nis written statement is to the

effect that] they nave not suffered any losses to eagies:in 15 years,

he. testified that

killed by eagles and 73 by caoyotas. The only
by Mr. Papoulas ars losses £o pradators. He atiributad the low losses =
" ;
(e . -

~in 1980 to the fac

‘the fall of 1979.

Mr. Nick Theos, a

for Wyoming, 2t al.

in 1982 to the date of the hearing 106 lambs wersz

0s3 records maintained

1
i

t that trappers tcund four or five coyots dens in

sheep rancher from Meeker, Colorado and a witness

, testified that his losses to predation had

been steadily increasing ever since 1972, the year 1080 was banned.

He testifﬁed that
4,000 Tambs and 3,
120 or 3 percent a
60 or 2 percent.

running virtually

prior to 1972 when he was running approximately

000 ewes; his losses to'1ambs numbered approximately
nd his losses to ewes numbered approxfmately

He further testified that in 1981 when he was

the same number of sheep (4,200 lambs and 3,100 ewes)

oredation losses reached an all time nigi, totaling 13 percent of iamps



(520) and 9 zercent of awes (290). Mr. Thecs maintains no rzcord
of lamb Vassas between Birt d dockinag d makes n tEtampt f
TLamD i30S s3s Certwesn _J'i‘r\.n anc DCKH.j an maxes 1o a-uw.p&. co -

diagnose causes of death or keep records other than oradator losses.

Mr. Michael Devlin, a sheep and cattle rancher from Terry, Montana,

a member of the Montana Legislature and a witness for Wyoming, et
al., submitted a table showing that lTamb losses. to coyotes ranged
from a low of 2.0 percent in 1977 to a high of 14.5 parcent in

T

1976, declining to 4.3 percent in 1978 and rising to 9.6 percent in

1981. At the hearing, it developed that this table included only
losses of black-faced lambs to coyotes. Mr. Devlin explained that

[

Si

{1

was becauée!the black-facad Tambs are considared €0 be the ¢
crop, while all or a portion of the white-faced lambs would be kept
for replacements. He acknow1edged, however, that the whita- and
black-Faced lambs were run in the same pasturss and sub%%ct to the .
same predat{on, diseases, weather and other orobliems. I% whita-
faced lambs are added to the total, the percentage of lambs lost to
coyotés in 1975 is reduced from 12.2 pércant to 11.9 percent; the
percantage lost ﬁo coyotes in 1976 is reduced from 14.5 pefcent to
12.7 percant and the percentage of lambs.last to coyotas in 1377 is
reduced from 12.5 percent to TZ'pertent.’ During the 14-year perijod
from 1968 to and tncluding 1981, Mr. Devlin kept records of losses

to other than predators in only five of those years, because he

stated that the biggest percentage of death losses through the years



some missing lambs ars never

being causad by

the carcass and veriftied the cause of death. Because the bodies of

found, Mr. Devlin testified that it
was quite possible that his predation losses were even higher
' ; i

H
than nis records indicatad. |

Mr. Edward 8. Smith, a sheep and cattle rancher from Dagmar,

(V)

Montana, 2 Montana Stata Senator and a witness Tor Wyeming, =t al.,

ire flock of shesp after

ot

testified that in 197 e soid his

en

.
ey

Tasing 96 of 500 lambs ¥ nearly a 20 percent loss. He

to coyotas,

further testified that

n onis ranch

O

were placad in 1247 until the use of 1080 was banned
in 1972, he did no% lose a single lamb to predation. He
that his losses of lambs to coyotes were 10 percant in 1373.

Smith acknowledged that he maintained no records of causes of
lasses of lTambs and that the foresgoing loss percentages were ?rom
memory .

Mr. Joe T. Helle, a sheep and,cattle rancher from Dillon, Mentana,

submitted a table showing the total lamb losses between docking and

shipping in the fall were 5.8 percent in 1967, 12.2.perceht in 1974,
19.1 percent 1in }975, 14.2 percent in 1976, 12.8 percent in 1977 and
8.1 percent in 1981. He attributed the increase in losses after 1972
to predation, in particular coyotes, and the increase in coyote

Sr=aGatinn Te The o3n on one uss ot Lompuuna w20, A1 LNCUGH ne

Y

that herders kept records of predator losses on summer ranges, he

PR e |
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astimated that thay actualily obsarved onty 10 to 20 2arcant of
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coyote xitls. He asserted tnat Ine ramains of 2 lamb killed 2y

a coyote weuld be aither esaten by the coyote or would

“within two days.

Me. ChasevHibbard, a fourth generation sheep and ﬁattTe rancher ffom
Helena, Montana and a witness for AFBF, testified that the family

ranch was best suitad for sheéﬁ'and nas hiétorﬁcal1y‘béen a sneep
ranch. He statad that in 1969 they were running 3,000 swes and lost

8 percent of the lamb crop between docking in early June and shipping
jn late September. During the next five years losses rose from 14
percant in 19771 to 39 percént in 1973 and 35 percant in 1974. He
acknowiedged that these were total losses and that it wdu1d ce very
difficult to estimate the loss rate atiributable to coyote predation,
He assertad, however, tﬁat ne was attributing the majority of the losses
to predators, chiefly coyotes, and that when the numbers jump from &
percent in 1970 to 39 percant in 1973, something was happening

other than deaths to natural causes. He assertad that the only way
fhey were able to survive was by switching from sheep to cattle and
that in 1975 they sold most of the remeaining commercial sheep.

Mr. Truman Julian, a sheep rancher from Kemmerer, Wyoming and a witness
for Wyoming, et al., began keeping loss recards in 1975 shortly after
joining his father's sheep ranch. He testified that in 1977 they 1dst~
700 lambs or 24 percent of the herd and in 1981 they lost 635 lambs

or 10 percent of the herd. Herd figures are based on the numbers of

-~ lambs docked. He asserted that 477 or 68 percent of the 700 lambs

Tost in 1977 were lost to predators. He testified that the 477
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apparently had data on his lamb crop and on total leosses, he

figura was basad on dctuai obsarvations batwesn the herders and ‘
Nimself. He applie' the &8 percent pradaticon ratas in 1377 2 ihe

535 1§mbs lcst to all causes in 1887, astimating that 431 lambs

were Jost to predators in that year. He statad that he knew coyotea

Tasses were very low in the nericd pricor to 1972 when 1080 was in

use, losses being approximately 2 to 3 perdant.. e
My, Leo Tass, a:Sheep and cattla rancher from 3uffalo, Wyoming

and a witness for AF3F, tastified that they were expe&iéhcing

more and mofe losses from coyote predation and that he was forcad

to confine his sheep for three months of each year becauss of

coyates. 38y confinement, he meant a:small pasture. He further

“testified that he sold land, which ne had hcomestezaded in the 1320's,

i

locatad approximately 20 miles =sast of the ranch in 1974 because

he could not use it aftar 1972 because of predation. Although he
submittad no figures on the percant of lambs lost to coybtes and
other predators. |

Mr. Marion Scott, a thﬁrd geﬁeration rancher from Campbell Cdunty,
Wyoming and a wftneﬁs for AFBF, testified that during the 25

years prior to 1872, sheep and calf losses to coyotes were minimal.
He stated that in 1958; he acquired a small flock of sheep (250 ewes)
tc supplement the income from his cattle opefation; A]though his

written testimony is to the effect that they had few probiems with

predators until 1974, he sold the last of his sheep in 1972,
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daughter had a small flock (12 eswes) of purabred shzep and that she

cayotes. |

Mr. Jw Nuckolls, a sheesp and cattle ranchér“from HAulett, Wyoming and
a witness for AFBF, testified that in the fa 'yearé prior'ic 1983 nis
losses had been 17 ewes and.slighﬁ1y‘over a thousand nead of lambs

to coyotas. He assarted that a thousand head of lambs amounted to

v

fiad ne lost 111

(D
<k
o
jat}
w3

prs

the Tamb crop for one year. He further tas

opear L2 nave been

w
(Y]

g

v

- lambs to coyotes in 1981. His heaviest

_—

Qs
in 1577, when he lost 164 ar 14 pefcent of nis lambs to coyctes.
However, in comparing figureskof~1amb and sheep lcssas incurrsd
during the period 1972 ta and including 1976 as listad in an affidavit

n connection with an apolication for the

b

exacuted by Mr. Nuckolls
placement of a 1080 bait station on nis property, it appears that

his lamb 1655&5 avéraged about 4 percant during the years menticned

and that he lost only five adult sheep to coyotes during that

periad. |

Mr. Don Meike; a sheep and cattle rancher from Kaycee, Nyoming,k
currently'Chairman of the Board of the NationaT wod1growers Association
and a witness for Wyoming, et al., testified that recurring kiils

of shesp and lambs were ccmmon on his ranch in the 1930's and

. 1940's. He stated that when toxicants were introduced in the

predator control program in the 1950's and 1560's, losses to predators



12

mcst zZero and thaft it was the axcention rather than
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tne.rulzs to Tind coyota «ills. He statad that Jonrnson County, tha

adjoining counties, which had depended largely on the Federal,
cooperative program for predator control, were not as fortunats and
that when 1080 was banned, the resulting coyota population incraases

began to spill over intoc Johnson Ccunty and losses began o increase.

—
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He testified‘that ;urrently_Toss levels were similar to the 1 5.

Regard{ng the controversy over‘the'accuracy of predatidn Tgsses

reported Dy raﬁchersu Mr. Meikg cited a study conductad .in southern lowa-

wherein of 227 carcassaes axamined, 94 percent were corractly reported

oy farmers as killed by predators. Although his writtén tastinony

states that sheep ranchers céunt their lamos winen théy are .barn,
j i

‘éccurate count on nis ranch is made at'docking;» Over a pericd of
years, normal Iosé levels are established for ééch particular ranch
opération. He asserted that losses above normal levels are evaluated
.against weather (which is the major variable), disease, nutrition,
poisonous.p1ants, predation and other factors effecting the level

of loss and that while exact numbers of losses to predators may be
difficult to determine, year-to-year trends were épparent. Mr.vMeike
was un£b1e to produce records showing sheep and lamb losses. He

did, however, have records of losses for 1981 which indicated,

inter alia, that sheep and lambs lost to predators totaled 68 and

that there wefe 623 losses from unknown causes. He stated that
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some of the sheep and lamb lessas. in the unknown catagory wara.
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STIMPiY MIs31Ing at one 2ng 07 Tne y2ar and Inat ng <ouid not account

for the cause of that lgss.

Mr. Jonn J. Hines, a sheep and cattle rancher from Gillette, Wyoming,

President of the CampbeTT County Predatory Associatfon, and a witness

far the Associatiop; testifiad that ;here‘had Deen a decline in sheep

numbers in’CampbelT County from 119;171'1n 1972 L0 57,822 in 1981. vHe

1‘

O

cF

attributed this decline principally to predation problams and attachad

stataments from ranchers who nad either gone out of the sheep business
or reduced their nerds because of predator problems. He indicaied that-

the numbers of coyotes in Campoell County have increased since 1972,

number
nad increased to. 501 for 1978. He Further testified that thé number
of fox bounties paid in Campbell County averaged 185 per year during
the seven year period prior to 1972, but averaged 666 per year during
the pericd 1972 through 1975. Although the table submitied with his
testimony appears to shbw a decline in bounties paid for baoth coyotes
and foxes after 1976, no bounties on foxes wers paid in 1978 and
thereafter, bounties were paid only during the period Apri]li through
October of each year, because prices paid for furs were considered

a suf?icient incentive to hunt coyotes and foxes. An affidavit
executed by Mr. Hines on December 14, 1976, is to the effeét that

he had no confirmed losses of sheep and lambs to coyotes during the
vyears 197¢ to and inciuaing 1973, that ne jost 6U lamos fo coyotes

in 1976, 50 of which were before docking, that fhree'coyotes were
killed and that to his knowledge. he had no other [covotel kills

during the balance of 1976.
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Mr. Barton Martza, Director of Fish and Wildlifz for the
0T New Mexico and a witnesé for Wycming, et a
on contact with members of his Tamily and other stockmen in the
Pueblo, both coyots numbers and predation have increassd immensely

in the regidn*since cancellation of the use of 1080. He submittad
the results of a survey of sheep prodgcers in the Pueb1o which
indicated that during the pariod July 1 througn October 30l 1677
lossas to predators, chiefly coyotes, totaled 1,076 awes, 1,337 lambs

and 124 rams. Although he stated thers wers approximately 18,000

heads of sheep on the raservation at the time of the hearing,

“inventory figures for 1977 were not reportad and 1% is nct possible

to convert these loss figures to.percantages.
1t appears that losses of adult sheep to orzdators were approximate

90 percent of losses of Tambs. Based aon reports from sneep producers,

My, Martza stated that predation ‘losses were gradually increasing

and that the numbers in the flocks were decreasing. He acknowledgad,
nowever, that the producers did not keep any records. While he
asserted that producers were mostly blaming'predation for the decline
in sheep numbers, he readily conceded they had problems with
oVérgrazing. _From scent-post surveys and aerial observation, he
coanuded that there were a Tdt of coyotes on the reservation.

| Issue 1{b
Cain, et a1.Aapparent1y ﬁad no data on losses of cattle to predators
and, in any event, made no reference thersto. The only survey data

in the record as to cattle losses to predators since 1872 is that in

CAST Special Publication No. 10, authored by Dr. Wade (finding 29),



which is to the affact fthat!
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states were 1ost td oredatoers. Statistical analysis included with
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he teSﬁimony‘of Or. John Schaub {finding ¢4) shows that calf lossas
to predators have increased’since 1972 in 13 of 15 western states,
only New Mexico and North Dakota shewing no ;t tistically signlflcdnt
changest ‘Individual ranchers from Cclorado,
tastified as.to-predation:1osses e cattle, chiefly calves, sinca
1972. From this testimony 1% <ould be infarred that predation to
cattle was not a problem orior to 1872, Coyotes ara the principal
nredator on caitle, preyiﬁg on calves at birth or sho tiy thereafter.
64, Mr. Jim Barron, III,-a rancher from Sour, Texag,’who with nis 7amily
owns and cperatas two cattle ranches, and a witness 7or Wyeming, et al.
testified that oricr to 1972 lossas of cows and czlvas o predators

on thé,sma11er raﬁép {Spur Headquarte*s; wera minimal. He further

f .

tastified that Combdund'1080 had been used cn the Headguartars Rénch
~until the mid~T9SO‘s and that 1t was used on néighboring ranches atter
_thét time, ¢reating a pe}%meter, which coyotes seldom penetr a ed. He
stated that‘in the winter of 1972-73, they ?ost about 36 calves and
five cows ta predators, chieny coyotes. This amcunted to 12.4%

percent of calves and 1.73 percent of cows. A table showing cattla

losses on the ‘Headquarters Ranch, attached to his testimony, indicatas

7/ A document "Cattle and Calf Losses to Predators--Feeder Cattle
Enterorises in the Unitad States” bv C. Kerry Gee, publishing the results of
an industry survey in 1976 by the USDA and reporting lesses for 1575, was
used as a cross-examination exhibit, but is not in the rececrd. V
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11979 and four in 1980.

four cows, constituting 17.80 percent and 1.33 sercant, rasgectively

~of the herd. Mr. Barron tastified that some cal¥ lossas attributed
to unknown causaes, twa in 1972 and thrze in 1973, were actually

‘indirectly caused by predation, i.e., the calves acquirad scours

from‘the practice of’;gnning neifars and cows Lo protact them from
coyotes.

Controntad with a table from Gee (nota 7, supra).which appeared o
show average cattle losses in the Southwest Region, which includes
Texas, substahtia}1yfbe10w those shown in nis table, Mr. Barfoh
reéponded that neighboring ranchers werz losing the same amount and

e the extent of losses to

™

that ranchers were just beginning to reali
coyotes. He stated that calf 1ossés to coyotas on the larger of

his ranches {Tongue River) aQeraged‘3 percent af the calf crop Trom
1975 through 1981. Calf losses to predatdfs on the smaller ranch

have declined substahtia]]y; numbering six in 1380 and three in 1981,
or 1.79 percent and 0;89 percent of the nerd respectively. No cows
were lcgt to predators in either of these years. Mr. Barron

attributed the decline to aerial hunting by the FWS, the use bf M-44's,
guard dogs and ground hunting of coyotes for their pelts.

Mr. Dan Tracy (finding 48) submitted a table showing predator losses

of calves of one each in the years 1973 and 1975, and two in‘1974.

He had no Tossas of calves to predators in 1976 and 197?. He did,

however, lose two calves to predators in 1978 and 1981, three in
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Mr. Marion Scott (finding 57) testiriad that nhe had Taw croblsms with
oredators in his cattlz cparation pricr to 1374, Sut in 19
five calves %o coyotas and has lost one to Five calves for that
reason avery year since that time, with the excepiion of 1982. He
did not lose any calves to coyotes in 1982, because he adopted a
semi-confinement calving operation in order to minimize predation
losses. He stated that this substantially increased costs for feed
and labor.
| Issue 1{c¢)

=

Cain, et al. made no referencs to 10Ss ats to pradators. As

[}

Q

s of g
we have seen (finding 38), USDA Forest Service data combines oroducer
reports of losses oF sheep and goats to predators and poisanous plants.
Lossas to oradators as a percent of animals grazad during the cerind
of 1080 use, ranged frem a low of Q.79 percent in 1350 to a nigh of
2.39 percent in 1872. Lossas to predators in the post-1080 years

as a percent of animals grazed were 2.07 percent in 1873, 2.80 percant
in 1974; 2.17 percent in 1975 and 1.88 percent in 1976. B3ecause the
number of animals grazsd does not include lambs and kids (a ewe and
lamb or a nanny and kid being countaed as cne), while iosses %0

predation does include lambs and kids, actual predation losses are

approximately one-half of the above percentages.

The article by Dr. Shelton (finding 6) reflected that goat losses to

predators averaged 4.90 percent of inventory (adults and kids) during
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the fTive-year period 1267 through 1571, with the nighest being
10.07 percant in 1570 and the lewes:z baing 2.11 percant in 1569.

Losses to all causes duriné this pericd averaéed 12.01 percant of
inventory and losses to predators aé a percent of all losses
‘avéraged 40.79 percent, ranging from a high of 85.29 pergsnt in
1970 to a Tow of 26.13 percant in 1967. Because kidding was

essantially a confin-ment operation, these are post-marking losses.

(D

fata on the precise ~umber of goats in the Unitaed Statss ars apparantly
unavailabls. Texas, however, has a greater number of goats than any

other state (1,450,000) as of January 1, 1982. Surveys by the

i
+

Taxas Crop and Livestock Reporting Service indicate that predators

were rasponsiblie for the loss of 45 percent of all losses of goats

and kids in 1987 and this .nad risen to 72 gercent in 1378, with

coyotes being rezzonsible for 24 percant of all losses o
i '

kids. It app%ars, nowever, that pradator lossas of goats in |

goats and

—h

O

81
totaled 67,450 head or approximately 4.6 percent of inventory.

The only rancher 6Qning goats to testify was #Mr. L. Charles Howard,
Jr. of Meridian, Texas. Hé,testified that ne startad goat production
in 1965 and did ndt nave any problems with predators until 1973. He
asserted that coyotes began killing nis lambs, forcing him to sell
nis small flock of sheep and that during the period 1974 to 1978,

he was losing approximately 40 goats per year out of a flock of

200 to predators.. In 1977 and 1978, Mr. Howard joined with a group
of ranchers having predation problems in hiring a private trapper,

wno removed approximately 50 coyotes per year Trom tne rowaras'



nasturas and adjoining areas. Thinking that the number of coyoies
nad been raducsd to the coint that he could expand. nis operation,
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that as soon as nannias and kids wera turned out of the shed, cayotas
began killing them in the pastures.. When the goats wers penned at

night, toyotes would kill in the daytime. He stated that because

of savere predation josses in large brushy pasturss, ne was forced

ta confine nis goats to a 130-acr2 pasture oy day and a four-acra

trap at night, which resulisd in & severe parasita problam.

Mr. Howard lost 91 adult goats to coyotes in. 1979 and an additicnal

+91 adults:lost to parasites wers atiributed to predation caused by

the necessity of penning the goats at night or confining them to

[

small nastures for protaction from coyotes. Ouf of a herd of 300
braeding nanniss, he rormaliy could have‘expected~agﬁrop of at

Teast 240 kids. Only 27 survived, nowever, and he estimatad that
predators killed or dtherwise caused the loss of 213 kids or approxi-
mate]y-89'percent'of the crbp. The remains of approximately one-
half of these were ?Ound, others being missing or simpTy ob?iterated.
As an example, he indicated that a hoof or an ear would be found.
Intensive control measurss, including use of the toxic collar
(findings 75 - 79, infra), were instituted and losses of adult

goats declined to. 45 out of 1500,head (approximate1y 3 percent) in
1980't0 32 out of 1800 (1.8 percent) in 1881. Losses of kids to

predators were 17 in 1980 and 27 in 1981, 15 of which were attributed

- to coyotes and 12 to raccoons or grey fox.

s
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The to wa collar cous1 s o a rubber reservoir containing'a oxic

3/

.liquid, in this case a solution of 1080, attacnhed to the necks
of sheep ar goats by straps. Use of the toxic collar is based
upon the principle that coyotes normally attack sheap and goats
by biting the necks or throats. The idea i§‘that 1n‘the course

of such an attack the collar woutr be punctured and the coyote

1

would rec :'ve'a etna1 cral dose of 108C. Although puncture of
the collar in this fashion results in removal of the offanding
coyota, the§coyote’s_attack usué11y also rasults in the death‘of
the sheep or gcat to'which-the]coliar_was attéched.

74. The taoxic collar has peen exfansﬁvely tasted b/ e FuS under an
experimental use permit and the Ewsrhas applied for registration

of Compound 1080 in the ftoxic collar. Field

were conductad in Idanc, Montana, Texas and Albcerta, Canada, auring
the period June 7, 1978 to and including March 31, 1980.\ 0f 28
1e1d tests dur1ng this period, 17 were considered successful {n
that predation either stopped or declined following use of the
ollars. E£leven tests were unsuccessful bccause predation stopped
for unknown reasons or coyotes did not attack collared animals. Of

52 attacks by coyotes on collared sheep during the perijod June

through October 1978, 36 or 69 .percent of collars were punctured

1

8/ 1In addition to sodium fluoroacetate, field tests of the collar
been conducted using sodium cyanide and diphacinone as the toxicant.
um T
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¥ coyotas. Carcassas of five zoisoned coyotas were found. OF 42

attacks on coliarzc sheso or goats <during the pariod November 1378

[t

through March of 1380, 30 collars or 71 percent wers punctured.
decause coyotes wera removed by conventiona1 cantrol technigues
on the tast ranches or on adjacent properties during the bericd
of the tests, it is not possible to attribute the dacline or
cessation of pradation solely to the collars. [t is clear,
nowever, that such a reduction-or cessation following evidenca

5

of. coyote attacks on collared animals whereby callars wers puncturad,

constitutas convincing, {f circumstantial, evidence of collar

-t

affaectivenessi.: A1l tasts of collars to date have been in

ancad
pastures.

Extansive tasts of the toxic collar on goats have been conductad
at three separaté'sﬁtes cn the L. C. Howard Ranch, Meridian,
(finding 71) beginning in late July 1973. At the time, the Howards
‘weref1osing one or mare Angora goats to coyotes‘each day, 12 coyota
kills having been verified as occufring in the week ehding July 23,
1979. Upon fhe beginnihg of the tests (Texas Test No. 1), collars
"were placed an 20 small kids. Collared kids were killed and collars
punctured oﬁ the nights of July 27, August 10, Septémber‘ﬁ, 12, 21
'(agc011ared kid killed and the collar missing, but probably broken)
and 22, October 7, 22, 23 (ﬁhe‘co11ar missing but predably broken),
January 11 and 25 and February 22, 1980. Coyote predation declined

markedly, there being three kills in November'and one in December -
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~and two adult goats in

“was concluded that two or three were probably killed.

-
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$793, thres in January, Tour Ia F2oruary and cone in March of 1880,
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oned coyates were found,

ul
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though no pot
ieast 13 coyotes were probadly killad as a result of punciuring

collars. Because at least 15 coyotes wers taken by conventional

means within a ffve—mi]e,radiﬁs of the test site during the same
period, the reduétion in predation could not be attributed solely to
use of the callar.

Durihg the peribd df the tast referrad to ih thn orecading finding

ar oy attacking goats frcm the

rear or flank, ki1ling one uncollared kid, one adult goat and twoa

collared goats in October, one collared goat in Movember 1975,

jag
r

ebruary and one collared k%d in March of
1880. Although this point of atiack 15 characterisztic of dog kills,
dog kilis were ruled out because of ciear coyote‘tracké in the
vicinity of scme of the remains. Obvfousiy, the collar is ineffective
under such circumstahces. |

Tests at another $Tte on the Howard Rancﬁ‘(Texas Test No. 2)

resulted in the killing by coyotes of one cgllared kid and a ¢oilarad

nanny on August 19 and ancther collared kid on August 22, 1879. AT

~ three collars were punctured and there was no further predation at

this site into March 1980. While no dead coyotes were found, it

| ’ Twelve
coyotes were taken by conventional means within a five-mile radius
of this site durihg the period late August 1979 through May of 1980.

This test was considered successful and especia11y noteworthy
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Decause, in spita of the absancs of pradation after Augusé of 1375,
there was :ividence of occasicnal coyota activity in tﬁe Arad.

Texas Test Mo. 3, also on the ngard Ranch, consistad of two adjacent
6C0 acre pastures. This site had not been usad for goats for saveral

years prior to 1979 and coyote predation began shortly after goats

were introduced in late July and early August. Fourtaen uncollarad

goats were killed by coyotes during the month of August.' Thrae

collared goats were killed on August 23, 24 and 28, 1979, and the

collars punctursd. A dead coyote was found on August 24 and analysis

o7

-t

.
gvel

wy

of tissues from this coyote revealed substantial ot 1080. A
fourth collared goat‘was=§ttackedifrom the rear, but not‘k111ed.

The collar was not gunctured. Tnis goat was put to death because

ot the severity of its wounds.

Despite the aimost cer?ain removal of one coyote by thé novig

cbl?ar and the oropable removal of two others, predatioﬁiat Texas
Tést.No. 3 continued in September, another 14'uhco11ared goats being
killed by the normal method of coyote attack, bites to the ihroat.
Two uncollared goats'were killed by attacks from the rear. Three
collared goats were killed and the collars punctured. Two dead-
coyotes having pink stains on their taeth, presumably ?rom the

Rhodamine B8 dye in the collars, were found on September 24 and

October 5, 1978. “Compound 1080 residues were found in muscle



80.

—

‘undetarmined reasons and no attacks on <o

site dropped aramatically thereattar, there 2eing no prscator Kills

in October, -only one in November, thrze in December 1373, one in

January and two in March of 1980. Although 19 coyotes were taken

by ather means within a five-mile radius. of this site, this test
was considered succassful, six coyotes being probably taken by the
collar, and the chronalogical record of collar puncturss by « iyotas,

providing convincing, if circumstantial evidence, of the eff:ctiveness

o7t the collar.

asts of the toxic collar in 1979 at arother ranch in Texas, wnich

nad apparently sutfered neavy losses goats to foxes and coyotes,

O
—+

fu

were unsuccassftul, ‘because pradation cz2ased or declined for

ivestock occurrad.

[eV)
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At Idaho Test Site Mo. 2, coyotes xilled 14 percant of lambs btetwesn
docking and marketing in 1978. Losses the previous year wera
approximately S0 percent greater. ‘Toxic collars were used peginning
in June and nine cb]]ars were puncfﬁred‘during July and Augustb
1978. At least eight coyotes were considered to nhave been killed,
although no dead coyotes were found. Predation declined markedly,
there being only two kills in September and five in October 19783.
Three more co11ars wefe punctured one in December 1978, one in-June
1979 and one in August 1979. There were two kills in November and

December 1378, none during the period January through April 1979,



31.

four in May, three in June, two each in July and August, four in
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cooperating rancher attribuied Jower ;redatﬁon
to successful use of the callar in 15378. While circumstantial

evidence was considered to support this»éonciusion, other forms of
predator control emp]oyed concurrently precluded unequivocaT adoption‘

theresaf.

Tests of two other sites in Idaho in the summer of 1378 gave no

nformation as to collar effactivensss because problem coyotas were
apparantly removed by other means and collarad animals were not
attackad. Like the tests on the Idaha site referred to in the
T

precading finding, tests of the collar at Montana Tast No. 1. were

(‘f
[
(93]
M
r-f

continued from 1978@  Predat}on stapped from 1 otember 1978
through April of 1979 afteb two collars wers punciured 0y coyotas
in September ofilé78. Although collars wera reintroduced in lata
May of 1979, aftar five lambs wers cilled and again in June after
three more lambs were killed, no collarad Tamb was attacked and the
anly puncture of a collar was attributed to wire. Dif iculty of

targeting attacks to collared sheep was attributed to the prasence

‘at a distance of about one-half mile of.a flock not involved in

thé test.
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in 2arly Octoher of 1975.
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aftar six coyotes'killed abcut 15
Mine young ewes weighing approximately 100 pounds sach were collare
and placed in an 80Facre pasture on October 19. On October 23, six
collared ewes were killed along with three bﬁcks in a nearby Tield.
Four of the eQés wére bitten below the collars and thus the collars
were not pdnctured. One collar was punctured and one collar was
missing, out appeared to have been punctursed. No Turther oradation
occurrad at this site through March of 1580, althougn coyotes
continued to frequent the area. This tast was listad as apparently
successTirl, notwithstanding the factieight coyotes wers shot in the
vicinity of the tast sita in Octcber of 1979, because these coyates
wer2 apparently killed orior to October 23. The fact that coyotas

wera able to bite the throats of sheep without puncturing some of

the collars emphasized the need for larger collars on large sheeo.

The Texas Agricultural Experiment Station applied for and was

granted (May 1980) an expurimental use permit (EUP) for testing of
1080 in the toxic collar for the control of coyotes. In1t1a11y for
a periodAof cne year, the EUP has been extended and the tests are
presently scheduled to end in Decembertof‘1982._ Quring the pefiod
August 1980 -through December.31, 1981, collars were deployed on 10
ranches (including the Howard Ranch, Meridian, Texas), 60 collared
animals were killed or attacked by coyotes or dogs and 33 collars

were punctured. A total of 116 uncollared animals were attackad
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ar ki11ed ih tafget pastures. Fiva coyotes and gne dog were found,
wnich wera considerad to have ceesn killad by ;un:turﬁng‘ﬁoxic
collars. VYarious targeting stratagies wers tested, the most
effective being collaring all animals in a target flock or collafﬁng
a]]!small animals (lambs ar kids) within the target flock. The
latter strategy appearad to be éffective~at most sites. Ineffective-
hess ot cd?]ars’was atuributéd;chief1y to difficulties in diracting
attacks to collared animals. Coyotes wers taken by conventional means
on the test sitas or on adjacant properties and all instances of
apparent success of the col]ar‘ih réducing ar aliminating pradation
could not be attributed salely to the collar.

Toxic collars have also been testad oy the New Mexico Department of
Agriculturs in 1981 under anrexﬁerﬁmenta1 Jse ;erﬁit. These tasts
were conductad by ranchers whe wers qualified as cartified

applicators and issued approximate?y ten collars each. 3ecause af an
inadequate number of ccl]ars,'prObIEms with managjng sheep 50 as o

direct coyote attacks to collared animals and failure of coyotes to

puncture the collars at least five of six tests werz unsuccessful.
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WMr. Roy Mc8ride, 31 s2lf-ampioyad nredator contrel biologist from
T : hd i
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Alpine, Texas, inventor of the toxic collar and a witnass Tor The
Toxi-Coilar Company, emphasizad the selectivity of the colliar and 1ts

ability to remove depredating coyotes which could not be taken by

conventional techniques. He tastifiaed that the only experiencs

required for successful use of the collar was recognition of the.

L

circumstances where it would,work.k He nhad conductad fests of the

eol1ar under the FWS axperimental use permit on 15 sitas in Texas

in 1678, njne et which were succassful. ﬁe acknowiadged that he had

biased the results in favor of success'by rejecting propased sitas,

e.g., sporadic killifg over a wide area,vwhere‘;heico1lar was not

Tikely to work. He statad that,if 2 coyote was killing consistantly
1ikal

in.a lccalized area, use of the collar was more likely te be

successful,

Mr. McBride testified that to his <now1ecge the collar had not

been tested under open range conditians and that beeause of the
difficulty of targeting attecks'to collared Iivestack,‘the collar
was unlikely %o be affective in such situations. He rejected
suggest1cns that coyotes seemed to sense something diffsrent about
collared aﬁimals and thus declined to attack them, or moved elsewhere,
asserting that coyotes had killed lambs weering bells and that if it |

was that easy to discourage coyote attacks, coyote predation would

not be a problem. He also rejectad criticism that targeting coyote
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coayote puncfured the ¢
Among the disadvantages of the toxic collar is the necessity of

sacrificing collared livestock in order to remove procblem coyotes.

‘Anather disadvantage is the labor involved in penning or ramoving .

.attacks on collared animals was inhumane, declaring that lambs were

from the area of anticipated coyote .attack uncollared livestock so

that the attack will most iikely be on collared animals. Alsc labor

requirad to install the collars, in checking and resetting collars

which have slipped out of proper gesition, i.2., the larnyx region

~immediately below the ears can be extensive. Although thesa labor

costs exceed the cost of the collars ($15.50 to $16.73 =2ach) and

the cost of sacrificial animals, the collars are tco axpansive o

1]
ot
(v
[HN
[
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ot

install on Tlarge numbers of livestock. Mr. Mc8ride indic

L) i

the collars were more widely used, the unit ccst could Se reduced.
Collars are, of course, ineffective against particular coyotss and
ather predators, which attack livestock at other than throat areas

and because of the difficulty in targeting attacks to ccllared

under range conditions.

-y

-animals, the collar does not appear to promise much hope of success
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of Livestock), South Dakoﬁa(Department ot Agricu1tufe) and Wyoming
(Department.of Agricuiture) have épp1ied for the registration of
sodium fluorcacetate in SLDs to controivcéyotes, SLDs using Compound
1080 have nothbeen extansively testad in the United States. Largév
quantities of similar baits, referred‘to as drop baits, containing

strychnine were used prior to 1972 Tor the control of pradators,

chiefly coyotes.

Dr. James W. Glosser, State VYetsrinarian, Administrator of the

. Animal Health Division of the Montana Department of Livestock and

a witness tor Wyoming, et al., reportad on the use of 1080 in SLDs
to suppress the opopulation of siray dogs and cats on Guam fn 1967
and. thus control an outbreak of rabies. At the time of the Tirst
confirmed cases of rabies (March 1967), the population of stray
dogs and cats on the island was estimated to range from 20,000 to
60,000. A program of éapturing and vaccinating these animals was
unsuccassful as they easily escaped detection and capture in the
dense jungle growth. A program invoiving the pick-up of stray animais,
shooting of stray dogs and cats, and the use of snares and traps

was'begun in June 1967. These methods resultad in the removal of

approximately 12,000 animals. Additional cases of rabies were

~confirmed in August of 1967 and it.was determined that more drastic

means of reducing the population of stray dogs and cats were required.
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was Eried briefly but its use was discontinuad, hecauss
ineffactive against cats, not sufficiently effactive against dogs,

required toc much time to retrieve and reset and was exiremaly

—

dangerous to humans; and Compound 1080 in large meat-baijts placed

at garbage dumps was tried, but found wanting, becausea dogs wera not

Tured out of the villages and the baits spailed r2pidiy in Guam's
Y

climate.

A program involving the use of Compound 1020 in SLDs was instituted

in Qctoter 1967. Each one-ounce bait contained 3.4 mg. of 1080.

cr

Baits were placad at night and on paper platas at lzast 200 fae
apart in order to minimize the possibility of target species
consuming more than one bait and fo facilitats ratrieval. A

uneatan baits were removed on a daily basis (by 4 a.m.) in order

tg minimize risks to humans and non-target species. The program

continued far 15 months, with the pericd of most intansive use

October through lecemper 1967. Although only appraximataly one-

third of the animals considered to have been ocisoned by 1080 during
this period wera found, Dr. Glosser estimated the number of cats and
dogs destroyed by 1080 during the October - Oecember 1967 period at
roughly 6,000. - Of 16,239 baits placed during the 15-month SLD program,
14,053 or 36.1 percent were taken. A total of 16,799 dogs and cats were

destroyed by all means in 1967, declining to 3,035 in 1268. This



includes only carcasses callectad by government oersconnal and is

<
'

exclusive of animals destroyed orivately or on military reservations.

There were no confirmed cases of rabies artter September of 1967, and

other means of contraol were used concurrently with 1080. Although

" he acknowledged that, depending on whether the original estimates of

the.dog and cat bopuTation were on the high side, thefe:cou1d nave
been as many as ZS,OOO dogs. and cats on Guam when the 1080 program
was discontinued, Or. Glosser cdnsidered the prog?am a success,
contending that the removal of an additicnal number o? dogs and

cats lessened their density and stﬁpped animal-to-animal
transmission of rabiés. There is evidence that stray dogs and cats
are still considersd a problem on Guam and %that SLDé contatning 1080
were Deing used in their control as lata as Cecember of 1975.

-~

SLDs containing 1080.§qe currently usesd for wolf and coyote control
oo
in British Columbia. For the latter case, 3 mg.:of 1080 in a

powder formulation are inserted into approximately S50 grams of bait

material. A maximum of 12 SQits are placed at the site of 1 confired
coyote attack, that is, around a livestock carcass‘or scenting sfation.
Normally, however, only two to four baits are placed as the number is
limited to the number of coyotes considered to be causing the problem.
Baits are well spaced and buried under soil or snow to minimize the

chances of more than one bait being eaten by the same coyote or the

poisoning of non-target species. Of 108 baits placed in 1980 and 193]

for coyote control, 64.8 percent were taken by coyotes, 3.7 percent

?by non-target species and the balance were retrieved by Ministry of
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Environment personnel in accordance with estabiished precadurs

(%]

In 198C-31, vour 1080 bait stations weigning approximataly 3 kg.

sach wers placed, of wnich 18 kg. or 36.3 parcent were considerad

t0 nhave been consumed by coyotas. Or. Frank S. Tompa, Ministry

Staff SpeciansL in Carnivore and Wildlife Management, and

Coordinatar of Pradator Contro] Prggrams, Ministry of Environment,
ritish Columbia and a witness for Wyoming, et al., considered the
Compound- 1080 program to be as succasstul as other predator

controi methods in remov{ng wolves and coyotes oreying on livestock.
Secause of regulations requiring baits to te retrieved no mors than

14 days after gplacemént, he acknowledged that there wers cccasions
when depréedation continued after the baits were removed. The

oredator control program in British Columbia is relatively small,

Or. Tompa estimated that fthe number of coyotes taken by pradator
control personnel each year by all methods may be as low as 10C to
120, while the numoer taken annually for their pelts was in the range
of 3,000 to 5,000.

SLDs impregnated wiﬁh Compound 1080 are currently used for dingo
control in Queensland, Austrailia. Bgef, norse or kangaroo meat is
used as béit and the minimum bait size is 125 grams. While prepara-
tion of tHe.baits is appareﬁtly restricted to government or authorized
personﬁeT, distribution of the baits (land or air) is by the landholder.
The 1080 program is considered effective, its use being cradited
with marked reductions in the numbers of "bitten" calves énd an
increase in Yambing percentages. Compound 1080. however, is 2l¢p
used in large baits and evidence in the record is hot sufficient to
enable evaluation of the effectiveness of these methods of 1080

delivery.



Cain, at a?glhad available data indicatirg that :32;
drop-oaits wers placad by ADC perscnnel of fhe WS in 1560, that
nlacements increased te approximately 924,000 in 1964, decresased to
approximata]y 545,000 in 1969 and incresased to approximate1y
821,000 in 1970-71. Ouring this pericd, the placement of 1080
Targe—ba1t $tations declined from 15,349 in 1560 to 11,373 in 1970.
The concurrent usé of 1080 1§rge-bait stations compiiéaies the
matter ¢f detarmining the effactiveness of drop-baits.

Or. Samuel L. Beasom, Associate Professsor in the Jepartment o

—h

Wildlife and Fisheries Sciencas at Texas A&M University and a
witness for the Texas Department of Agriculfure, performed a study
in 1971 and 1972 to detarmine effects of oredation on white-tailad

nsive
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deer populations. ne study was performed by appiicati
: t nlind
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control techniques to remove predators from a 5,400 ao
the King Ranch in South Texas and comparing the results with a

similar sizad area without predator control approximately five miles

=

distant. Specific control tachniques institutad on February 1 of
each year and terminated on June 30 of 1971 and 1972L included steel
traps, M-44‘s, strychnine meat-and-egg-baits and shooting both at
night ahd during tﬁe‘day. Approximately 2,000 strychnine treated
egg-baits were used in each of the two years and approximately 3,500
meat-baits were usedyinv1971 and 4,500 in 1872. A total of 188
coyotes and 120 bobcats were}removed fromlthe experimental area

dn

during the two-year period., Strychnine drop-baits were chsidered to

have been responsible for the removal of 40 coyotes and two bobcats.
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FifTty~-six coyotes wers taken by M-4d4's, wnich means that approximataly

Lh}

-

-
e

(9]

T ) [ RPN
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concludad that aessentially all coyotas and Sobcats had been reamovad
fram the approximataly nine-square-mile arsa. From éeria? transects,
it was. detarmined that the fawn:doe ratio on the experimental area

was 0;47~iﬁ 1971 and 0.82 in 1972, while that in the control area was
0.12 andwb.32, respectively. 1t was ccnc}uded that 1nten;ive predator
contral could'gréatly increase wnita-tailed deer densities.
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Mr. Joseph 8. Gurba, Head of the Crop Prataction and Pe
8ranch of the Alberta Depaftmen of Agriculture ard a witness for
Nyomiwg, et al. presénted a table 3how1ng the numbers of cyanide
Larfrndges, strychnine cubes and 1080 bait stations used in the
Praovince during Lhe period. 1851 to and including 1 8“/31. The

ects that strychnine cubes were first used in Alper®a in
1353, that 195;506 of such cubes werz used in 1955 and.thatéihe
number has since Stéadily declined to 3,340 in 1980/31. Fffty 1080
meat-bait stations wers placed in 139%7, the number increasing t@;??B
in 1957, declining to zero in 1978 and numbering 14 in each of the

years 1979/80 and 1980/81.

Mr. Gurba characterizad the Alberta pradatar contrel program as

b

€

successful, explaining that its cbject was not to exterminate coyotes,

.but to reduce predator damage to tolerable JTevels. He attributed

the success of the program, notwithstanding the steady decline in the

number of 1080 meat-bait stations, to the use of strychnine drop-baits,
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cyanide guns and the diring by the Province of eight oradator control

o} ! e sl . Er el ,'."'.‘..‘-'_‘
2-73. He assartad that most 1080Q meat-hait stations

t

werz placed in southwestern Alberta wners cne-third ¢f the shess
production in the Province was concentrated and which had a hign
level of coyotes. He stated the 1080 stations were an area control

program, while cyanide guns and strychine drop-baits were used in

specific cases to take Killer coyotes. He estimated the average
number of coyotes taken annually by each 1080 paif station, if the
pbait was completaly consumed, at 30, aven though only 20 coyotes

considerad to have Deen poisoned by 1080 were found in the last five

IR
k

years. Mr. Gurba}indicated that'the number oﬁ coyote pelts markated
annually in Alberta in reéent years rangad ftrom 27,000 td,35,000,
while the average number taken by aﬂﬁ methods each year iﬁ the
predator control program rangéd from 1,500 to 3,000 over the last
five.years.’ |

The Montana Department of Livestock's application for an emergenck
exemption~under Section 18 of the Act so as fo permit the use of 1080
in SLDs for the éontrol of depfedating coyotas and feral dogs was
filed uhder date of July 24, 1981. The application envisaged the
placement of 3.6.mg. of 1080 in 15 grams of bait material and that a
maximum of 25 baits would be placed on =ach section. In Sentember
of 1981, the Montana Department of Agriculture submitted a plan

proposing a field test of SLDs in order to address queétions of,

inter alia, the attractiveness of such baits to all forms of

wildiite. The plan stated tnat researcn was neeged oo assess tne
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selactivity of such baits to coyotes under various delivery conditions.

™ b - &3 i+ [sYo R ) R N . - | i m mm T i
Or. Glosser (7¥inding 3%) agrsed that this ressarch was necassary and

[43]

testified that the plan was in the process of teing Tormulated or
compiated.

Implementing the plannéd.field.test, caits were placad con the
surface, atlelevations approximately 18" above the ground and buried.
Coyotas acceptad 76 percant of baits placed on the surfaces, 48
percent of those placed at slevations and 87 percent of those buried.

-

After 25 days, apparsntly non-targat speciss presdominantly accentad

the baits. During the initial period of the tast, thers were 2

substantial number of site visits by non-target, sma
These tests werz conductad using luras or attiractants, Lut not
toxicants. Or. Glosser acknowledgad that SLDOs used in Montana

could not have the same degrese of safsaty at the presant as was

3

~achieved in Guam (nightly or daily retrisval of uneaten baits being

impractical) and that additional tasting and work to minimiza accaptance

and hazards to non-targets was necessary. He insisted, nowever, that

sufficient data was available to support registration because of the

oral toxicity data on 1080, its selectivity and the lack of

documented instances of human deaths or ilinessas from use of 1080 as

a predatide. He indicated that some "fine tuning” would be required
as to dosage, placement, type of lure, etc. to minimize non-target
risks. He considered these to be judgment matters for those
administering the program.’

Testimony oﬁ'methods of application of SLDs was given by Or. Major
L. Boddicker, Extension Wildlife Specialist, Department of Fishery

andTN11d11fe Biology, Colorado State University, and a witness for
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placement of haits for trap use ars identica
efffjéient SLD bait placement in relaticn to large fea
lardscape (macrc location) is the same as for traps, that is, alang
roads, streams and mounﬁain féatures. ,He.further explained that
SLD bait placement was identical 1n‘re1océtion to small features

(micro 1ocationé) of 2 locality (cow cﬁips,,grass hummocks, trail
intersectioné). Or. Boddickerbtestified that the carcass .7 a dead .
horse; sheep ar cow are often usad as "draw baits" or stations to
concentrata coyote activity in an area and increase the probability

1
i

[y

that the

O

oyotes couid be taken by mechanicail davices or SLDs. He
asserted that baits can dbe formulated and tailored to the season,
animal food pfaferencas, animal behavior, animal size and capacity

to hold food. He described a wide varigty of 1ures-which can be

used to attract an animal to a trap, snafe or an SLD. He stated that
the selectivity of lures and baits cculd be increased by choosing
those most appealing to the targe£ species and by placement, é.g.,
coyotes preferring open fEedinQ areas. Or. Boddicker descrised twa
1nstances.of specific coyote pfedation nroblems on Colorado ranches
where he considered that p1acement‘o% SLDs containing 1080 in
conjunction Qith appropriate Tures would have an excellent probability
of providing either immediate relied or rémoving the offending coyotes
within three days. Although Or. Boddicker did not advocate any»
specific 1imit on the number of SLDs per square mile, townsnip or

otner area, it is oovious that he contemplates use of SLDs with 1080

will be extremely limited ("minor use" in his words) and only after
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study of tha garticular ¢ircumsiances and dafermination by a
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contamplated covering some of the SLDs with flat stcnes cor ather

objects. He f=sti
was reducsed by approximately 40 percent to 80 percant cver that of
placing the baits on elevated locations up to 24" above ground level.

In 1981, the :1sn and Wildlife Servics aoo1ged for an QVﬂerwmenLal

a. .

()_

use permit in order tao test the effectiveness and selectivity of

1080 in SLDs. A study "Field Evaluation QF An Antifertility Agent,
3;1 Toest r01 fFar Inhibiting Coyote Reprcductioh,f‘in evidence,
conducted over a five-year pericd (1963 through 1967) by the FWS
suggestad that other carnivores, with the possible excéption at
skunks and foxes, seldom-ate individual baits intended ¥or coyotss
This wéé attributad to selective bait placement, the relatively
small number of bait ts per square mila ahd the extanded home rangs
of coyotes. ACoyotes, however'were credited with takjng anly 22

percent ¢f the baits. Mr. Roy McSrige (finding 85 , an employee of

~the FWS at the time, participatad in the d1str1uut1on 0T these

baits in southwestarn Texas. He considered that coyote acceptance
ofkthe baits was poor. A March 1981 FWS report on evaluation of
baitiné techniques, using markers, i.e;, radiocactive or similar
material rather than toxicants, with which Gr} Glosser was familiar,
reflects difficuity in determining coyote and non-target acceptance
of baits. Dr. Glosser pointed aut that the sample Size was not
satisfactary. This was apparantly due to the necessity. of killing
or capturing particular coyotes gnd other animals that had consumed

bajts.
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70
Large-bait stations are susstantial portions of horsa, cow or
sheep meat iﬁto whicn has beeh‘injected an acgueous solution of
1030. Injection was Oy means of a syringe Qr meat pump atka
concentration of 1.6 grams of 1080 per hundred pounds of meat.
FNSQ formerjy Buréau of Sports F{sheries and wﬁ1d11fe, prasently
Animal Damagé,Control Division, policy was that injectibns be made
at evenly spacad intervals of approximataly four inches whi]é the

meat was 3till warm in order to facilitate aven distribution and

-

avaid not spots.  The minimum number of stations required o achiave

effaective management normally were to be placed, not to excesd an

/

average of one per tdwnship. As indicatad (finding 94), 15,349

bait stations wers placad in 1960, 16,692 in 1963 and 11,373 in

1970. A1l stations were placed west of the 100th meridian. Cain,
et al. concluded that evidenca that the stations were effactive in

q

racking.

reducing cayote predation on livestack was This conclusicn
was basad on evidence indicating that losses of sheap to all causes
remained constant and tiiat there was no evidence of a significant

decline in coyote populations.

Compound 1080 impregnated in large meat-baits appears to have first

‘been used in the United States for the control of predators ‘in the

winter of 1944-45., A 1948 article by He]don‘Robinson, raferred to
in the testimony of Dr. Wagner (finding 40) but not in evidence,

reports on thefexperimental placement of 1080 baits in Co]orado,‘

- Nevada and Idaho in areas of several hundred square miles during the
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Wwintars 1944-45, 1945-45 and 1946-47 . The 2oisen thal
concurrantly in simiTar olacements and had agparantly hean used

Tor seven pravicus winters. Rencris Trom ranchers indicatad that
lamb losses were reduced by an average of 87 percani. Ratas of
predation loss suffered'by the ranchers previocus to these éxperiments

ware not furnished.

Dr. Wagner also referred to 2 1981 article by Lynch and Hass {not

;osses to pradation in national forests (Fo%est Servica Ragions 1-8)
during tﬁe years 1960-78, and on the annual number of 1080 stations
used in the same areas during the perijod 1360-72. Correlating annual
sneep-and-goat-loss values with the annual number of 1@86 stations
and finding them statistically signiricant, Lynch and Nass concluded
that the declining number of 1080 stations was causally relatad o

increasing shesep and goat iossas. Dr. Wagner guestionad whether this

correlation represented cause and effact, emphasizing tnat although

-

lamb losses in the early 1950's following the introduction of 10320

appeared to ve Tower than in previous years; such losses began

rising in the mid-1350's and contihued ta rise during the‘ﬁeriod of
1080 use, peaking three to five years after the 1972 ban on 1080.
Being of the belief that widespread use of 1080 Targé-bait stations
was for'the purpose’of’suppressing regional coyote-populations on the

assumption that there was a relationship between coyote densities and

predation, Or. Wagner concluded that the erfectiveness of the use of
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1080 in such staticns must be judged orimarily on its affectiveness

in reducing regionwide ar statawida coyotez pcoulaticns, and uizimataly
sheep losses over areas of this size. Shesn losses were considerad

ante (findings 41 -42). In an effort to determine if coyota copulations
had been effectad by the use of 1080, during the Cain Committee
deliberations, he developed-an index from the man-years of effort»apd
the number df coyntes taken by all methods from FiS records Tor the

-
i

ates of Montana, Wyeming, Idaho, n, Colorado, Taxas, Mew Mexi
States of Montana cmin Idaho, Utan, Colcrado a N Mexico

and Arizona. He reascned that if coyote pcpulaticns were high, the
number of coyotes faken per man-year of affort would be high and that

correspondingly, if coyote numbers were ltow, the number of coyotss

taken per*ﬁan-year’of’ef?ort would also be Tow. For each stata, ne
divided;the.nﬂmber of caoyatas taksn by the man-years ot effort
expended for each year‘and graphed the rasults, in crder<tokccmpare
the values orior to the period of 1080 use {1940 ta 1948-50) with
those prevailing during the period of such use {1948-30 to 1970).
The resuTts showed markedly lower index values during the 1080 period
than in the pre-1080 period for Idaho, Mohtana, Wyoming and Utah and
little, if any, differences in thé other four statas between ths
two periods. He acknowledged that the validity of this index
depended on the assumption that the level of affort in predator
control by FWS personnel remaiped constant. |

106. An index similar to that of Or. Wagner's, was developed by Linhart and
Robinson in 1972 based on the number of coyotes caught in traplines

set by FWS personnel in Wyoming, Colcrado and New Mexico during the



TN TANSA TA . I AATA o~ 4 - . [ g . K < -
years 1941, 1852, 1230 and 1270, Coyotes caught in traps in Wycming
,
T o - 14 1 \ : - ot 1
in the Tatier thrse years were 19, 3, and 21 jercent, raspectively

QT those caught in 1847, orior %o the use of 1080. The numbars of
coyotes caught in Colorado and New Mexico in 1950 were substantially
below the numbers caught in 13941. B8y 1960 and 1970, however, coyote

catches squalled or excesded the 1941 catch. Validity of this index

S

-
F

is, of course, dependent upon a constant level of trapiine 2f7o
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Or. Wagner bointsd aut that these rasults appearad o saral
in his index, i.e., an apparent reduction in coyoté numbers 1in

Wyoming, out little, if any, effact in COIorgdo and MNew Mexico

during the two-decade period of 1080 usa. He notad that the data
suggestad that 1030 may have raduced coyota popuiations matarially

in the northern and central intarmountain statas, out had no
significant impact on statewide coyote populaticns in the more
southerly states. The apparent reduction in coyote populations in
Idaho, Wyoming and Co1orado did’not appear tc result in a corresponding
decrease in predation (finding 41).

In an affort to heasure trends in coyote and other pfedator populaticns,r
the FWS in 1972 desvaloped an annua] network of "scant-pest lines" in
18 states. A scent-line éonsists of 50 scent stations spaced at

0.3 mile intervals totaling approximately 15 miles in length. A
scent station consists of a three-foot circle of bare, smoothed or

sifted earth in the center of which is placed a capsule of scent

attractive to coyotes and other carmivores. Observers check the
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scant-stations for four succassive nights each fall, racord the
number of tracks by coyotes and other mammals {fracks of a specias

-

being recorded as a singie Yisit regardless of number) and smooth the
soil for the fol]qwing night. Results ara expressed as total visits
per 1,00Q scent-station nights and are totaled for the lines in eac
of the 18 states. Scent=station visits are presuméd to bear a

nd the indices provide

oY)

~constant rela-ions“.o to population density
nly a measure of relative abundance and not an estimate of actual
numbers. - Data from an FWS publication "Indices of Predator
Abundance In the Western Unifad States" (1980), which raports resuits
of scant-line surveys, p1otted by Dr. Wagner indicatas that coycte
popu1ations appeared to nave incréased fallowing the suspension of
1080 in 1972, declined from the periad 9 5 to 1977, increased
slightly in 1978, and nave since remained almost constant. This
information implies no significant change in coyote populations.
Or. Wagner speculzted that a possible rsason for the coyot2 populaticn
remaining constant or relatively so sinca 1972, was increased aerial
gunning by FWS animal damage control personnel and increased harvest
8/ '

of coyotes for their pelts since 1975.7 Mr. Hawthorne (finding 1C9)

was critical of scent-line survey data, asserting that of 60 lines in

9/  This seems a better explanation than the spread of the parvo
virus, a disease apparently fatal toc canines, which Dr. Terrill advanced
as a reason for an apparent de¢line in predation losses during the perwod
1978-80. e , e ,
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Taxas, 24 wer2 net run in 193C, that
scent and ta rgly vary much cn sucﬁ
an error,

Mr. Norman C. Jonnson, an ADC Wildlifa 3o

wWith Th

opinian, 2a

4

togist employed by the FWS

in Albuquerque, Mew Mexico and a witness for Wyoming, at al.,

considered. 1080 meat-baits a nearly perfect control tool, in tarms

of environmental safety and cost sffi

1

inlocal areas. He testifiad that Compound 1080 bait

the capability of selectively reducing concentrations

livestock producticn areas prior to lambing and calving seasgns

minimum ¢osts in terms of mancower

1

He centanded that this "praventive

areas allowed ADC field personnel

stations orovide

of coyotes

and other operational expenses.

control" in livestock production

tn devote mores & to individual

me

problem coyotes, which nad eluded the baits or moved in from adjacant

areas.

This testimony was based on extansive axperienca Mr. Johnson

acquired as a District and State Supervisor of ADC operations in

1959-64 and 1968-71 in North and South Dakota, Nebraska and Colorado,

during which 1080 impregnated meat-baits were usad for control of

coyotes and red foxes.

He acknowledged that, while the need

for a

bait station in a particular area was based aon the presence of

coyotes, there was no attempt to detsrmine coyote numbers or a

particular level of coyote population in-an area the baits were

intended to achieve. He also acknowledged that the number of

coyotes taken by the baits was not known, because very few poisoned

coyotes were found.

ciency, for the raduction of coyctas
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tr. Donald W. Hawtharne, State Supervisor of the
Control program tor the FWS and a witﬁess For Wyoming, eé 3
that during his four years (1965 through 1569) of using 1080 bsait
stations in Utah and Cklahcma, it was apparent that the stations.
provided substantial benefits in reduction of livestack losses,

particularly in the Cklahoma Panhandle. He pointed out that Texas

was the leading sheep producer in the U.S. and also the lsading state

in Angora goat production. He assertad that Texas sheep and geat

production was concentrated in the tdwards Plateau area of West

. Cantral Texas, which due to intensive control efforts was literally

coyota-free from 1945 to 1970, He stated that sincs the 1572 ban an
1080, strychnine and sodium cyanide, it was nd longer possiple to
prevent coyote ingress inta the Plateau and.aTK counties in that
area nowlincur iivestock lcsses to coyotesh Angther important sheep

|

producing area in Texas is the Trans-Pecos Region, which borders

fu
r
[

. the Edwards Platz2au on the west. Mr. Hawthorne festified th neep
roduction in the Trans-P=cos nad decreased by 48 percant since 1§72,
] [od

many producers switching to cattle and those remaining having great

difficulty in reducing or preventing predation losses. The 48 percent

decr=ase in sheep production was based on data compiled by the Texas
Crop and Livestock Reporting Service. He regarded predaticn as a

major cause of this decrease and forecast that predation losses



on reports by the Texas Crop and Livestock Reporting Service.
110. In an effort to document the effectiveness of 1080 bait stations

in reducing predaticn, Mr} Haﬁthorne attachad to his tastimony

axcarpots from the annua’ raports of the FUS, Predaféry Aﬁﬁmal

-~

Control Operaticons, Texas District, for the Fiscal Years 19

n

0

-

1952 through 1953, and 1961 through 1964, 1t apgears that most

Ccmpound'1080; at least for Fiscal Year 1953, was usad in the

p—

Panhandle area, axtending as far south as Ward and Crane Counties
and as far west as Culberson Ccunty. Although the reooris do not
contain any statistical data, they do contain observations of a

reat reduction in coyote sign and rancher reports of a reduction or

T

« .

ne regor:
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assation of coyoté precation on calves andAsheep.
the Fiscal Year 1955 statés that generally bait stations p%aéed in
Texas after the middle of January are of Tittle value. Nevertheless.
the report faor the Fiscal Ye;r 1667 states that 1080 stations wers
usad etfactively to "roll back” heavy'coyote infestaticns in Webb,
‘Maverick and Duval Counties in the extreme southwestarn part of
Texas, next to the Mexican Border. It is indicatad that, althcugh
these are not counties with big sheep and goat populations, it is

.

the constant drift of coyotes from these areas into the;prime sher’
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‘and goat country ia thé north and 2as3 That'must ce guarded zgainst.
Heavy,predétiony?osses‘in the shees country wers not expé?ieﬂced,
neverthelass, depredatigns in that area wars reportsd in svery manth
of the year. In a'subsequent narrative on the use of Compound 1030
in South Texas, it is reported that coyofes eat the baits as readiiy
in February and March as they do in November and Deﬁember and that
spoilage 1s raduced by cutting the baits into portidns not gver

75 pounds in weigbt and‘pIacing taits on logs cor simitar =2lesvated
ebjects.

Predator~contrsl reoorts for the Fiscal years 1962 through 1964 stata
thatiCompound 1080 is the oﬁly practiéal method of coyets control in

S

large arrid areas of ;hé Trans-Paecos Region, that consumption of
bait has kbeen goodv(up'to 38 percent {n scme areas), that trappers’
catches of caydtes in important counties adiacent to the sheen and
goat country have been greatly reducad, that feweé'coyOtes wersa
observed in areas whers 1080 staticns were placad and thatklosses
were neavy cn a rahch adjacent to én area where the lapdowners did no
wish coyotes to be removed. It is also related that the practics

of placing land in the “éoilvbank“ created cover for coyotes and that
traps, sﬁares and “coydte getters” were still teing used and\were
“hard‘to beat" when corréctly applied. Compound 1080 stations were
consﬁdered tb be useful to reduce coyctes to a lower level in the

big cow country.

.
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Mr. Lyle A. Crosby, ﬁdministratsr of the Rodant and Predator Contro

Program for the Wyoming Department of Agriculturz and & witness for
ied as to the use of Compound 1080 bait

10/
stations in Wyoming during the period 1875-1677. Derariment

iy

Wyocming, et al., testi

~employees, who were qualified as certified applicators, began placing

baits in assigned areas of the Stata on.or about October 15, 1975.

)

Rancher cartification of predation lossas as well as landowner consent

to placament of baits were requirad. A total of 10571 baits were

placed on 399 ranches in the 1575-76 2aiting program. 3ecause of

A1
21

heavy faeding by predators, baits were raplacad on approximataly 4

P

percent of the ranches. B8aits wers again placed beginning cn

November 4, 1376, a tatal of 1,005 baits being placad cn 373 ranches.

(93]

1132, Mr. Crosby considerad the program a success, ¢iting the FUS pubiication

"Indices of Przdator Abundance ia the Westarn Unitad States," wnich

10/ Although an injunction issued by the Faderal District Court upon

the ground EPA had rnot complied with the Maticmal EZnvironmental Policy
Act prior to issuance of the order suspending and cancelling regis-
trations of Compound 1080 for predator control in 1972, was overturned
(Wyoming v. Hathaway, 525 F.2d 68, 1Qth Cir. 1975), Wyoming took the
position that it was antitled to use 1080 for predator contrgl under an
intrastate registration in accordance with the provisions of Section 24
of FIFRA and 40 CFR 162. Use of 1080 for predator control in Wycming
was haltad in 1977 as part of a settlement of an enforcement proceed1ng
instituted by EPA.

Cowde
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- showed the Wycming index 7or coyotss at

(%

and 41.2, reSQECtiveTy, in the years- 1375 and 1277. He aiso c¢itad
data colleczad by the NyomingACrbp and Livestocg Reporting Service

on lamb 1dsses to coyetes for the years 1970 to 1980 inclusive, which
showed, inter,alfa, losses of 84,500 or 3.5 percent of lambs barn

in 1974, 72,000 or 7.8 percent of lambs born in 1975, 65,000 or 7.7

percent in 1978, 51,000 or 6.4 percent in 1977, 43,500 or 4.1 percent

fe o

of lambs barn in 1979. Whila he acknowledged that theras wera

fluctuations in losses of lambs to coyotas in other years which could
nat be attributad to the 1080 baiting pregram and which ha could not
explain, Mr. Crosby maintained that the reduction in losses during the

period 1976 through 1873 was due at Teast in part to use of baft

staticns.

—

174. Mr. Harry Loats,'a Mathematician, Prasident and Chief Scisntist a
Loats Associates, Inc., a firm specializing in mathematical énaiysis
and modeling related to pdpulation dynamics, host-area mapoing,
rﬁsk/bene?it assassment for pesticides, pesticide drift and other
natural fesour;e related phenomena, and a witness for USDA, submitted

the results of analytic evaluations of animal population dynamics

—

(mode]ing) based.upoh actual bait consumption of 1080 large-baits at
640 sites for which data was available in Wyoming during the 19?6-77>
period. The analyses wererperformed,under a contract with the Animal
Plant Health Inspection Service (APHIS) of the USDA. Expected sheep

and lamb loss reduction in Wyoming was computad by aggregating

individual bait sites in each county into Crop Reporting Districts
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indicatad that populaticn raduction of coyotas Trom 1080 hait
placements in high shesp vulnerability areas could result in shesp

loss reduction estimated to be apporoximately 7,000 shesp and lamb

i
v

per yeér. He defined high vuinerability areas as areas where ba-
were placad based on assumed predation losses Lo sheeo and a high
cbycte density. The model is nypathetical, thers baing no rzai
method of measuring oopulation (coyots and non-target) densities
for'ﬁhe whole area, rasource (apparently srey) availability was
assumed ta be constant and bait consumpticn 2y non-targets was
astimatad based on assessments of bait attractiveness o such Species,
bait visits, consumption and population densities. Mr. Loats

ied that the modei could be used %ta test the actual use of

-t

tasti
1080 over a ten-year period in Wyoming, provided data on bait
consumptibn relative to distributed sitas, population density, etc.
‘were available. He acknowladged that the output of the model
depended on fhe validity of inputs and that ihputs’such as eoffact
of 1080 on population dynamics of'target and non-target species;
animal specific data inputs, trapper field sxperience, locations
and densities of target and non-target species, attractivenesskof
baﬁt sites and their probable effects on species, animal presence
and abundance, were SUppTied by animal management ekperts, i.e.,
or. Da1e NAGE Lyle crospy and Jonii wuod of AFEISQ e also

acknowledged that dispersal or migration of coyotas was nat considerad.
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Mr. Gaorge S. Rost, a ratired employ2e of the WS with Z8 vears

experiente in the Animal Camage Control Program, Prasident af Ihe

Mational Animal Camage Control Association, Inc. (MADC) and a

~witness for the Association, testified that the use of Compound 1080

in large-bait stations was affective in reducing coyota numbers %o
a lavel whera the agriculture-business communities could survive.
His data on effectiveness appeared to be pased primarily on the

4
i

laced in FWS Region 2

n
je]

reduction in the numeter of tait station

yoming )

o,

(Arizona, Cclorada, New Mexico, Oklahoma, Texas, Utah and W
from a high of approximateily &,10Q baits in 1962-63 to a low of

approximaterA4,600 in 1365. He 1nd1fauhd that the decreased

ot

3

number of baits placed was related tg the lower number of reques

S\

from ALDC trappaers or district field assistants (DFAs) in tne districts,

who were in the 5est position to assess the need for such stations.

%’
Mr. John R. Beck, Prasident of 8iotogical Environmental Caonsultant
Serviceé, Incf,;é'f ormer animal damage control agent for tn FWS
Wwith over 32 years experience in oradater contral and'a‘wﬁtness for
Wyoming, 2t al., related an incident cbncerning E sudden increasz in
coyote predation on lambs and calves in the early 1930's in Nerth-
western North Dakata near the canfluence of the Big‘Missogri and

Yellowstone Rivers. He testified that while it did not appear that

coyote numbers nad increased, predation certainly had and that removal

of many caoyotes by traps, aerial hunting and coydte getters failed to

abate the losses. Losses were attributed to coyote movements

concentrating coyotes in the area and a baiting program was instituted
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n ar of 1953~54, Baits wer=2 placad on five tfownships as

[ua
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C10se TZdaTner as ragquiations 3 towed and badlands arza of the Litlie

Missouri River was also treatad. According to Mr. SECK,’tha amount oF
1080 treatad bait cansumed in his assigned arsa during that pericd was
greater than anywhere 2lse in the Unitad States. He testified that
during‘the“neXt four years predation in that afsa was at a very low
faté and that 1080 was nct used“there the next season,‘there cein
no need for it. He was of the opinion tﬁat with qualified applicators

Compound 1080 was a major positive factor in canid pradator managemens.

—
—
~J

Mr. William K. Pfeifer, a Biologist, Supervisor of Animal Damage
Contral for the FWS in North Cakota, naving about 25 yesars axperiance

in pradator and coycte control, and 3 witness for Detenders of Wildlife,

11/

et al., testified that there was 1ittle doubt that Compcund 1080

bait stations had reduced the coyaote populatiaon. He astimatad the

i

*

et
<
[

reduction at about one-third of the peopulation. Strychnine dr

T

p-bai

s}

were also used prior to 1972, Mr.kaeifer testified that shesp 103525
to coyotes increased after 1972 going from 0.25 percent {n 1972, to
O.42vpercént in 1974 and 1975; Q.48 percant in 1977, and then declining
to G.13 percent in ]979 and increasing to. 0.33 percent and 0.287percent
in 1980 and 1387, res;eCtiQer. He was of the opinion that these
figures, which include only ADC confirmed Toéses, supported the
effectiveness of 1080 invfeducing predation. He attributed the decline
in predation after 1977 to a harsh winter and an increased harvest of

cayates for their péIts.

"ll/ Mr. Pfeifer was called as a witness by Defenders because he
had conducted or supervised a survey of North Dakota ranchers using
guard dogs for predator control.
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Mr. Tarry Anderson,

a 4 | A bt 4 3 N S " . . ——— s - :"‘,..f-' .
in the ADC program, 2 United Methodist Minister from Istancia,

‘New Mexico, and 3 witness tor Wyoming, 2t al., tastitied that 10E0

large-0ait stations were an effactive method for reducing coyote
predation on shesp, goats and calves. He based this conclusion an
the fact that placing stations resulted in fewer signs of.cayotes,

such as tracks and droppings, fewer damage complaints and a raducad

~catch of coyotas by trappers. Mr. Anderson first became invelved

in the placement of 108Q bait stations in 1962 in an area south of

the Edwards Plateau in Texas and which he referred to as the "coyotas

factory of the United States.” He also placed and supervisad the

‘placement of bait stations in Colorado and Utah during the period

(e ]
-

1G664-457. He tastiftied that after the ban an the use of 108

indicators of coyotes populations increasad, citing an instance in

Gray'CQunty, axas where 40 nelicogfar-nours of‘hunting rasultad in
a huge take of approximateiy 200 coyotaes. He asse?ted that while
1080 was. in use apbroximately 25 to 40 percent of that numoer of
coyotas would be expectad to be taken by that amcunt oT aerial
nunting. |

Or. Samuel Beasom (finding 95) conducted a study in 1375 and 1975

on the effects of pradator control on Angora goat mortality in

narthern Zavala County, Texas in the South Texas Plains. Surviva-

bility and productivity of Angcra goats were comparad between a

 225-hectare treated and a 207-hectare untreated (no predator centrol)

pasture. fThe}jtudy area is known to have a heavy infestation of

coyotes. The fwoﬁpastureS'were sepafated'by seven kilometers.
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Mammalian pradator

(D
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wera ramoved from a 1,350 hectars area including

o

and a 1.3 km.

D
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the trezated pastur utfer zonea on three sﬁdes. Sixty-
nine coyotss, 11 bobcats and 52 smaller mammaiian prédators were
killed on the treatment area in 1975. The take in 1676 was 63
coyotes, seven bobcats and 32 smaller predators. Predator activity
,on the treatedlarea, 5e£ermin5d by scat counts, was 80 percent less
than that on the untresatad arsa. Pradation losses on the untreazad:

-

pasture were 33 percenf of the kid crop, wnile ! nknown 103 ssk
(disappeared without a tracz) totaled 82 percent &7 the kid crop
Comparable figures on the treated pastura were 16 percent and 43
percent respectiveTy. Most,oflﬁhe unknown'iosses wers atiributed
to predators because of the przsance 0T coyote scats containing
mohair concurrent with an anﬁmai‘s disappearances, tecause survival
rates were nighar on the treated area and because disease and
abngrmalities among the Xid crop wers rare. ?Pradation of adu?t
percent of the fiock On the untreatad pasture and zaro
on the treatad area. The study conciuded that intensive pfedaEOr
control cou1d'substant1a13y increase the survival rata of kids and

goats, but was insufficiant to curtail large losses to pradation

when conducted on a small scale or at a Tevel no greater than that

in the study.
Basic to the opposition to the use of Compound 1080 in large-bait
stations is the contention that heavy and sustained exploitation of

coyote populations meraly results in increased reproduction, lower
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moriality from other causas and incrzasad dmmigration from o
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Ar233, Ine resy a2ing that the coyota population remains 2353
the same and that attampts to suporsss coyote populations over wide
areas are countarproductive and doomed to failure. Opponents of

1080 alsa contand that there is na demonstratad relationship between

coyote populations and Tivestock predation. The coyotas taken ger-

man-years-of-2ffort index deveTopedfby Or. Wagner and nis conclusion
that use of 108C appsarad to suppraess coyote popuiaticns in the
early oericd of iis USé‘fﬂ the States of Idaho, Mdhtana, Wyoming and
Utah has previously heen mentioned (F¥inding 105). Or. Wagner notad
that the population reduction did not éppeér’to be 1as£1ng and that

there was no carrasponding reductien in pradation. [t should 2e

noted, however, that Or. Wagner acknowlsdged tiat appiication of

intensive predator contral techniques in arsas could depress coyote
N 1

popuiations and reduce predation losses. Dr. Grandy (finding 31)
impliedly rﬂcogn1zed this fact when he pxc.isad the heavy predation

losses on the Cock Ranch ih Montana as a "no control" study.

. As evidence that coyotes can be removed from a large area, the

Edwards Plateau area of zexaé, which was literally coyote free during'
the period 1930-70, is frequently citad. Coyotes were reported1y
removed from the'érea by the use of steel traps, strychnine, and
nunting, aided by fences‘COhstructed‘for Tivestock control. It is

nat clear, hdweVer, whether this was an area of historicaily large

‘coyote populat1ons or whether the principal predator removed was not

the red wolf, an animal less adapuabTe and more easily extirpated

than the coyotea.
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A study which 2xamined the affect of axplaitaticon on coyote
sopulations was conducted by Or. Robert ?. Davison, Lagisiative
Renrasentative fTor the Fisheries and Wildiife orogram oF the Mationai

WildlitTe Federation and a witness for the NWF, as part of his

doctoral dissertation. The sﬁudy,\conducted during the pericd
1974-78, examined separate coyote populations in the Cu irlew Valley of
Utah and Idaho, which was subject to moderats to high exploitation,
and on the. [daha Naticonal Enginesring Laboratory (INEL), which was
considered to be unexploited or at least moderately so. The study
areas are approximataly 10C km apart and envi%onmenta11y similar.
Availability and utilization of prey wers also similar. Neither
spring nor fall den51rj .mates Qf coyatas wers significantly
different between areas in any given year or cverall. Hunting

accountad for roughly 39 percent oF all adult coyote losses and 54

§

percant ¢f juvenile deaths in the Curlaw Yalley. About 25 percen

ing

(l'

of adult deaths and 12 percant of juvenile deaths were due to huni

O

in the INEL. Or. Davison concluded that his study showed that
substantial exploitation would not be effective in reducing coyote
densities over wide areas, because sxploitation losses would be
quick]y.offset during fall and winter by féduced losses to other
causes and by reduced migration and are further offset the following
spring by increased recruitmeht (birth and immigration). He concluded
that increased recruitment WOqu prevent any lasting raduction in
coyote density. Despite apparent differences in the levels of

gunan expiotcacion, tnere were no statiscicaily sigmiticant =
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iffarencas in hunting deaths of acdult coyotas betwaan Curlaw Yatbley
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and INEL. DOr. Davison insistad, however, that this did not undercut

the validity of his study because ther=z were staiistica
significant differences in nunting caused deaths of juvenile coyotes
baetween the two areas. He acknowledged that conventional wisdom

among trappers and biclogists was that juvenile coyotas had lower

O

survival ratas than adults and were morg vuinerable to exploitation.

He alsq acknowladged that no effort was made to avaluats the level of

coyota control on arsas adjacent to the study ar=2as and th

o

t
defining any coyote or wildlife population was scmewnhat arbitrary.

123. Testimony that coyotss were primarily scavengers, reluctant fo

~N
D

risk injury by attacks on animals of any size, was given Dy Hoope

Animals, Inc. who had

wr
O
—y

Ryden, an author and a witness for Friand
spent over two years closely observing packs of coyotas in Montana
and Wyoming. 1t appears, howevef,4that Ms. Ryden's observations
were made primaEiTy in the winter.monthsbin areas of neavy snow -

I

cover and that animals the coyotes did not attack were aduit elk,

~f

deer, bighorn sheep and antelope, which would normaily de o

-4

sufficient size to defend themselves against coyotes. Her.observafions
were made on packs of coyotes in Yellowstone National Pafk and

National Elk Refuge and thus tne coyotes were protected from human
exploitation. She acknowledged that during the spring and summer,
coyctes were primarily predators on small anima1s,‘sucﬁ as rabbits

and rodents, and that they were opportunistic feeders and did kill
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the social organization, 2ack niararchy and tarritord

07 coyotes and that, if la7t alone, coyots populations would

R

stabiliza at a lower level, with the likely conseguence of 2 lower

3V}

rate of livestock pradation.

-
-
i

Dr. Franz Camenzind, a 8iclogist and a witness for Friends of

Animals, Inc., who has conductad extensive rasesrch on coyota
nopulations assentially freae of man-caused mortality, supportzd
the thecry that a stable, unexploitad coyote population would

Tikely lead to lower rates of livestock predation. He obsarved

coyotes over an sight-year oeriod on the National E1k Refuge near

=3

Jackson Hole, Wyoming. He tastified that 3 stable coyota populatio

consistad of sccial units or packs of from four to six adulis naving

clearly defined hierarchies or peck orders and well defined
territories. He axplained that with moderate to neavy conirol, the
social structure becomes disfﬁpted or destroyed, the population is
in a constant stata of flux, terrifories ara not outlined or defended
and that the result may be more brey'k111ed per coyote than would de
the case in a sfab1e population. Contrary to scme theorias,

Or. Camenzind did not find that a decrease in coyote populations
resulted in an increase in litter size. He acknbw?edged that the use
of poisons could reduce the number of coyotes.

Mr. Eugene Allen, Adminisfrator of the Wildlife Division of the

Montana Department of Fish, Wildlife and Parks and a witness for the

-State, testified as to the results of a study of Ebyoté ecology
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conducted dy nis Desartment during the period 1976-22 in the

Missouri Rivar Brzaks o7 ldorth Central Mcontana. The study was

conducted by capturing 37 coyotes and fifting 25 with radics and

3 m

11 with neck collars. Coyota denswbv in the approximataly 16

square-miie study area was determined to average approximatsly one
per sdﬁare~m11e during thevsummer. The study of coyote movements
concluded that coyotas could generally be classified into one of
four social behavior modss: den breeders, den super numeraries,
nomads and dispersers. Den breeders wers adult parents of a 1ittfer.
Den supernumeraries were adults and probably pups from tﬁe pravicus
year. MNomads were adult coyotas, which left the den area ind
astablished large travel areas. ODispersal coyofaes were young,

Tef

supernumerary ar injured den breeders wnhnich permanentiy I:

("I

]

t l i
study area. [Qen coyotes constitutad approximataely 40 percant of the
copulaticn and had nome ranges of three or four square miles. Qther

arsing

i)

coybﬁes ranged over areas from 30 to 50 square miles. Dis
coyotés were killed-by nunters at distances from aight fo 95 miles
from den sites. A conclusion of the study was that an effective
coyate control program must have the capability cf a ddvass1ng site-
specific problems caused by den coyotes with a very small home range
or site-specific prob]éms caused by a nomad coyate or dispersing
juvenile coyotes. Pradation control was pract1ced on the study area
and it is questionable whether this study can be said to contradict
the Ryden and Camenzind theories referred to in the preceding findings.
There is coéflicting evidence in themfecord as to whether coyotes

become bait-shy. Mr. Croéby (finding 112) asserted that the

existence of such shyness was pure speculation. He acknowiedged,
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* however, that therz were times wnan baits wera not accested 3y
coyotas for ona r2ason or another and that if ane methoayof CoyQTa
control was used constantly, ba1£~shyness could develop in some
circumstances. Mr. Richard Randall, a former OFA for the FWS,
North.Central Fiald Representative for Defenders oF Wildlife and
a witness for Defenders, was of opinion that coyatas did learn to
a#oid;or develaD an aversion to baits. Mr. Robert Sukgeey an
ADC agent“?or the South Dakota Cepartment of Game, Fish and
Parks with 37 years o7 experienca in trabpjng and a witness vor

such

[

the State, testified that he would have to be convinced of an
shyness, because aftar consuming the bait no learning sxperianca

by a coyote was paessible. 1% does appear, nowever, that the

D

ffectiveness of baits declined over time, which has been analogizad

ct

0 resistanca to pesticides developed oy certain insascts. Morzovar,

(85 ]

r. Major L. 3oddicker {finding 100) tastified that continucus use

- of a particular baiting syStem results in development of coyote
populations with a high proporticn of coydtes not attractad to that
baiting systam and that by 1964 it was widely accaptad that 1080

Targe-baits were unacceptable to some coyotes.

: ' Issue 3
127. Testimony as to the efractiveness of denning, shoating, trapping
and snaring in reducing predation was remarkably consistent whether

from proponents or oppaonents of the usevof 1080. A1l seemed to

-~ - by o - & &l ke o A g, & L3 imy ramm P e T -y
2 *het nope of these methsds weve offectioe under 207 Zituction:
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or wera consistently a27fzctive or that they nhad drawbacks in z2rms
of man r ower, ¢Ist or non-selactivity suﬁh that thay couid not e
regarded as a s¢idtion o the problem of oredation. Faor sxampie,
Mr. Randall (finding 128) described the process of denning, that is;
locating the den where coy0t= pups are being reared, as requiring
tracking of adult COjOt uepend1ng,cn terrawn, this tréckiné may
be very difficultvand time consuming and, fn any event, reﬁuﬁres

abla in evidence, reflects that in 1975

ot

experience and skill. A
6.2 nercaent aFf coyotas taken by ADC Jersonnel of the FWS wers zakaen
by denning. Or. Wade tastified that removal of denning pairs of
coyotas or their young may, and frequently dces, 3top livestock

pradation in localizad areas. Tnis tastimony was confirmed ay

Messrs. F. Robert Hendersan and tdward K. 3oggess, Wiildiife BicTogiéts,

Cooperative Extension Service,vwildlife Damage Controci, <ansas. State
12/ g

University ~ and witnasses 7or DeTanders.

128. Aerial huntfng or}gunning is probably the mosf effective way of
shooting coyotes.f"' Use of this method has significantly increased
since the 1972 order suspending the use of toxicants for predator
control. A table raflects that in 1975, 40.2'pefcsnt (28.6 nercant
by helicopter and‘11.6 percent by fixéd-wing aircraft) of coydteS'

taken by ADC persannel were shot from the air. Terrain and neav
: Y

12/ Mr. Boggess has changed his employment and is prﬂsentﬁj emplayed
b/ the Minnesota Department of Natural Resources, St. Paul.

R iJ/ 3AGCTing or nunting. wildiitTe from the air is pfOﬂ'th:u eXCepPT
under state authorization or permit (16 USC 742j). Kansas and Arizona
~have not authorized aerial hunting of coyotes. '
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vagetative cover may make it aifficu
[ 1 . D :
niding placas and thus render aeria
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conditions may also prevent ér inhibit aerial nunting of coyotes.
Aunting coyotes from fixed-wing aircraft can be nazardous. Mr. Randall
(finding. 126), whe wn11e an Fus employ-~, shot hundreds of coyotes

from the air, having been involved in two plane crashes, and.

Mr. Hawthorne (finding 109) alluding to a fatal crash of an ADC plane
in New Mexico. Use of helicopters is probably the most effective and
least hazardous way of hunting coyoctas from the air. - Operating a
helicoptar is, however, very expensive, as svidence in the record is

to the effect that the hourly cost of such oseration has risen from
$30.00 to as high as 5375.00 during the last eight‘to ten vears.

c.

Aerial hunting is, of course, selective to coyotaes. ELxtensive

c~

fiying
wheraeby every coyota observed is shot, is, however, not selective o
coyotes depredating on livestock. Mr. Randall termed it "war on the
species" and asserted that it didn't necessarily solve a particular
rancher's predation praoblems.

Coyotes ars, of caurse, huntad from the ground. ADC pérsonne? snot
6.3 percent of coyotes taken in 1976 from the ground. A method of
luring coyotes within gun-shot range is by use of a call, which
mimics an animal in distress, thus bringing a coyote in search of a
meal. Coyotes are also hunted by sportsmen and thdse interestad in

taking coyotes for their pelts. Herders and ranchers frequently carry

‘rifles and shoot at coyotes they see. While this scares coyotes away,

1T is uniikely tnat many=coyotes dare caken in inis manner.



—
a5
(]

131.

132.

94

. Trapping by the use of steael leg-nold traps is a traditicnal and

gffective metnod oF predator control. In 1876, 37 percant of
coyates taken by ADC personnel were takan by traps.
frequently become incperable in wat and freezing weather, are

frequently disturbed by 1ivestock and non-target animals, raquirs

‘considerable skill as fo placement and require constant checking to

assure operability. Coyotss become trap-wise. A
selectivity of traps can te improved by increasing the pan tansicn

so that the trap will not be sprung by smaller non-target species,
traps are non-selective. If the traps are not checked Trequently,

an animal may be caught in the trap for days or a week or more, which
is not humane.

sSnares are simply a wire loop placad along a trail or more freguently
a nole in a fencs in such a manner as to encircle the neck af an
animaT attempting to pass. The loop tightens and}the animal usually
strangles to death. 1In 1976, 3.8 percent of coyotes taken by ADC
personnel were takén by snares. (oyotes may jump fehces and the
snares may be rendered inoperab1e by weeds or brush growing or being
blown into the opening where the snare is set. Snares may also oe
rendered inoperable by 1ivéstock or noh«taréet species.

The M-44 is a spring loaded cylindrical device, which when activated
by a coyote‘or other animal tugging on an attached scent or lure,
expels a charge of sodium cyanide into the animal‘s'mouth, killing it

almost instantly. The M-44 is quite selective to coyotes and foxes.
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y the M-44, Scme sgil conditions are corrosive caysing mechanical
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probiems with the M-44 and heating and cooling of the units breaks

the seals and allows moistura to penetrate the sodium cyanide
Tt

cartridge, thus rendering the M-44 inoperable. They are alsc.

. rendered inoperable by livestock and peaple and are ineffective

‘responding to the survey were using M-44

in warm weather bacausa coyotas are not atiracted ta the scents.
3ecause of these problems and the restrictions nlaced ¢on its use

-~

when it was registerad in 1975, many ranchers ars dissatis

-ty

!

d
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with the M-44., A 1979 report by the Texas Crop and Livestock
Reporting Service revealed that only 14 percent of 1,196 ranchers

LI
3
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Aversive conditioning using Tithium chloride (LiCL) as the aversive

.

agent has tean laboratory testad by the FWS. The theary is that a

coyote ar other predator will become 111 from ingesting meat such

~
H
i

as mutton or bait laced with LiCL, will associate the illness with
the particular prey and thus become avertad and refrain from attacking

sheep thereafter:. Mr. Guy Connolly, Wildlife Research 3iologist in

the Pradator Management Research Section of the Denver Wildlife

Research Center, FWS stationed at Twin Falls, Idaho and a witness for
the FWS, described the results of these tasts. One gram, two grams
and four grams of LiCL per 500 grams of bait were tested. Mr. Connolly

testified that coyotes didn't 1ike the salty tas%te of LiCL and that

the tests were designed to produce the mast violent i11ness without

N



the coycta rsgurgitating. He incicatad that the cne gram isvel 37
LiCL gave the loncest aversicn Time, an average of £.3 days before
the coyotes again began =ating baits.

In a second agroup of tests, eignt coyotes of approximately the
, 3 P Y

same age were divided into two groups. One group (experimental) was

fed jackrabbit bait containing LiCL for three csnsacutive days, while

a!

the ather (contral) was fad jackrabbit bait without LiCL. On the

fourth day =sach group was given the choice of a live chickan or a
Tive jackrabbit, the theory being that the axperimental group would
eat more chickan ahd less jackrabbit‘ Mr. Connol]y'teétified that
there was no’diffarence as each'grcup ki1led the same number of
jackrabbits and chickens. He reqarded the tasts as a failure,
asserting that they have since l2arned that there s nq doSage o7
LiCL‘sufTicient to etfect coyote behavior that cannot be directad
12 ;
by them.*;/ These were all laboratory or pen ftests, ng Tield (ests
having been conductad.
Dr. Carl Gustavscn, a Research Psychologist, Associate Professor of

Psychology at North Dakota State University and a witness for

Defenders, cited the results of a siudy he participated in on the
rJ

- 3,000-acre Honn Ranch in Washington State as demonstrating that

“aversive conditioning using LiCL laced baits could be sffective in

reducing predation. The study, begun in January 1975, involved the

placing of 12 bait stations using two types of baits: one of dog

,food laced with LiCL and wrapped in a sheep hide, and the second,

14/ . This conclusion was based on research conducted by Dr. Stuart

E1lins (finding 138, infra).
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wide variation in possible predation reduction was atiributad

he would recommend using a slightly lower dose of LiCL at prasent.
The study conducted through May 15, 1975, suggested a reducticn in

i

predation lossas of sheep of from 4Q percent to 80 percsnt. The

report on this study indicates that the range of oradaticn raductioen
of the rancher's pradation lgsses Tor the preceding thrags years.,

uncartainty as to whether particular losses werse dug to coyotss.
Or. Gustavson acknowledged that because of the inability to
incorporata édequaﬁé contrals, the study did not conclhsiveiy
estab1i§h'the etficacy of aversive conditicning in detarring
predation. Moreover, a dispute arose between the reszarchers and
the rancher regarding the determination of coyots kjWISVand the
results of this study were left in doubt.

Or. Gustavson also cited a study in which he participatad conductad

in Saskatchewan, Canada. This study, conducted aver the three-year

period 1976-78, invalved the distribution to ranchers of ground sheep

meat wrapped and tied in sheep hide laced with LiCL at. the rata of 6
and 4 grams per 100 grams of bait. Ten flocks having a total mean

size of 10,508 completed the three-year test and fulfilled requirements
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this criticism is not valid.
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or statistical analysis. The total averaga percant lgst td Coy0onas
1977 and 1.30 percant in 1973. Analysis cf varianca indicatad that
the réducticn in losses %o gredators wés'significant‘ 3ecause flock
sizeé for each ranch overAthe four-year perisd ars given in terms of
means, wnile thé ranortad percentages fOSt'to cdyotes wers averaged,
it is not p0331b1é ro detarmine actual lossas from data submittad.

The study caoncludad, however? that/the eva1uatioh did not af?ow Tor
thé specifibation af program variablss responsiblizs for the reduc:{an
in Tosses and tha®t factors such as a possible incresazse in numbers of
coyotes taken for their pelis, possible bias ar error in detehﬁinaticn
of coyote kills, and activities on the ranches could not be avaluatad.
it was also nated that factors such as reoeilancy rather than

aversive conditioning may have been involved.

Or. Gustavson was critical of thé study referred to Dy Mr. Conﬁolly
(finding 134). His criticism, however, was based on a literal reading
of the protocol of the study.as "the test situation heing repeated
dai?y‘Until gach coyote had killed and fed on three ar more jack-
rabbits and one ar more chickens.” Dr. Gustavson contended that the
number of anima1srto be killed was e;tab]ished by the nrotocol, that
there was no dependeht‘variabTe and that it was impossible for the

two numbers to differ significant1y, Because there is no indiCatioh

the number of chickens available to the treatment group was limited,
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Z1lins, a Ressarch Psychciogist, Professor of Psycnology at
California Stata College, San Zernardino and a witnass for Defandars.

In 1976, the first year of the study, two nerds of shesp were

evaluated, ane from 3,000 to 7,000 head, and the other npumbering from

S—

2,000 to 2,500 head. Bait (sheep) carcasses were injected with a
solution of 450 grams of .LiCL or 225 grams of sodium chloride
(NaCL) in 11.5 litars of water. 3aits wer2 placed in areas known

to be frequentad by coyotas. Therz wers a substantial number of

%

kills in Herd Mo. 1 during the first saven weeks of the study,
fallowed by 3 marked reductian duriﬁg the remaining 11 weeks of the
study. The use of NaCL for a period of time (afiar week 3) on this
nerd was for the purpose‘of hav1ng a codtrol during which time it
was anticipated that kills bytcoyotes would increase. Tnis
apparently did not happen. In Herd No. 2, heavy losses occurred
during the first week 6f‘thevstudy followed by a dramatic reducticn
in kills thereafter. According to Dr. €11ins, this indicated that
after encounters with LiCL laced baits, aversions to carrion baits
were established in the coyotes and that these aversians were
transferred to live sheep, thereby inhibiting predation. In the
second year of the study, which ran from August 19?6fto April 1977,
three herds of sheep were tested, rangithin size from 1,500 to

3,500 head. Coyote predation was considered to have been reduced as
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comparad to the previous year., Thars was, howéver, eyidence that
dogs were n2avy takars of the baits and rssponsil
sneep kills than coyatas on one:of the hards.
Although Dr. E11ins concaded that the proper concentration of

LiCL was critical in that the aversion develeped might be %o LicL
rather than to the prey (sheep), he was unable to say greciseiy'
what level af LiCL was necsssary to develeop an aversion in coyotas
tQ shesp. He acknow1edgéd that the concapt of aversive conditioning
was basad on the assumption altarnats food sourcas Tor coyotas wers
available, that no attembt;was made o eva]uats these tactors in
Antalope VaTIey,\that thers was not a close correspondence betwesn
the time the LiCL baits were slacad and a decrzase in ki]?s, that 1t
was assumed that ather coyote control measures (trapoing, denning

and shooting) reﬁained constant and that.there might oe other mora
suitable, less saling or strong tasting chemicals than LiCL.

Al though four rancheES‘participating in the project signed statements
to the effact that they considered the tasts aversiOnrprogram to be

a useful method of controlling coyotes and reducing predation, they
refused to continue the program ¢n their own once the stﬁdy wWas
completed. |

Testimony'as to the neurological bkasis for flavor or taste aversive
conditioning was given by Dr. John Garcia, Professor of Psychology
and Psychiatry at thé'UniVErsity of Qa1ifornia;'Los Angeles and a

witness for Defenders. Dr. Garcia nas conducted extensive research



101
in aversive conditicning and fhe neursiagy of

consicersa that tastz aversive conditicning was a viable pradaior

—_—

centrol a]tefnative, assarting that predation wés casicaily a
feedihg problem and that bath Taboratcr} and field studies
demonstfated the promise of taste aversﬁoh conditiqnihg in
controlling pradatory behavior. He tastified that the dosage of
LiCL should be at concentfations not detzctabla as salt by the
coyots ar the aversicn would be o the salt. He indicated that a
groper dgsage would be .12 or .15 molers,v tge guantity ot NacCi
present in natural flash. A1thoqgh ne considered that the fisid
studies by Ors. Gustavsen and E£11ins demonstrated that aversion
conditioning could ragucs predation, Or. Garcia recaognized éhat
further research was necessary to perfect the technique and makas it
: more:workab1e»for ranchers to implement.

141, The tasts by the FWS of the use of diethy@sti?bestrdi as an
antifertility agent or reproductive inhibitor have grevigusly been
mentioned (fﬁnding'101)? A report on these tasts indicates that
the study areas in Texas and New Mexico were freated with tallow
baits containing stilbestrol approximately one month before the peak

of the coyote breeding season. Difficulties with coyote acceptance'

of the baits and liigh reproductive succass necessitated a change in

15/ A mole is a unit based on molecular weight. It is not clear
that the concentration recommended by Dr. Garcia corresponds with that
usec by Ors. Gustavson and £i11as in Thedg 2SI,
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Subsaquent fesys, neowever, Tai
achieve markad reductions {n reoroductive succass and it was

concluded that bhetter delivery systems of such baits were needed.

Moreover, because stilbestrol exerts its primary effect on the

female coyotz during a relatively short period of time, development

- of other antifertility agents was racommended. Mr. Connolly

iad that because of these and other probiems,

——
-4
«t

-4y

inding 133) testi
Stﬁdies of antifartility agents by the FWS have besn tsrminatad.

Or. Norman L. Gates, Yeterinarian and Assistant Jean of ?eterinary
Medicine at Washington Stats University, a witness fof Qyoming, et al.

and formerly a rasaarch veterinarian at the USCA Shesp EZxperiment

—

2sts on the conirso

ct

Station, Cubais, ldaho testifiasd that - 0of coysias

o)

Dy use of reproductive inhibitors had not been successful and had
been discontinued by USDA. There is no aother eviéence in the
record as to the effectiveness of reproductive inhibitors in reducing
predation. | |

Hr. Connolly testified that the use of repellants as a meané of
deterring cOyote attacks on livestock have not been develaped to

the paint of ﬁractica] field app]ication.’ Or. Gates (finding\141)
stated that evaluation of all chemicals claimed to have repellant

properties as to coyotes, e.g., plictran, crude extract of bitter

sneezeweed, extract of red pepper and decenovonillylamide resulted
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promise in reducing sheep 10ss2s to oredators. Mr. Devlia (finding
used a repeliant spray "Sheep Parfume," which was apparént?y
su;cessfu] in repelling or deterrihg cQyots attacks on shesp for

an 13-day period. Ohce the effects of the substance wore off,

Mr. Davlin declined to use 1t.again becausa he was concerned about
nossible contamination of meat and wool.

Guard dogs, which are to be distinguished from dogs used for“herding
and gathering livestock, have apparently been usad in. Euroge and
Asia to protect sheep and goats from predators for hundreds of yearé.
Guard ddgs perform their function not so much by attacking preadators,
but simpiy Dy theif orasance deterring pradators Trom preying on
livestock. Common breeds used as quard dogs include the Greaat
Pyrenees {origin: France and Spain), Komondar (origihf Hungary},
Shar Planinetz (Yugoslavia), Meremma (Italy) and Korabash and

Akbash (Turkey). According to Ms. Catherine de la Cruz, a Sonoma,
California woolgrower, breeder of Great-PyreneeS degs and a witness
for Defenders, these ddgs share numerous traits: they remain aloof
from strangers, ars2 not bver]y responsive to human affaction, prafar

the company of sheep to that of humans or other dags and are not

overly responsive to verbal commands.

Ms. de la Cruz has beenraising and training Great Pyrenees since

1957. She has placed guarding dogs with ranchers in several states

including California, Canada, Wyoming and Texas. Sne regards repeat

~—
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tastifiad that the training orocass must begin when
the pups are very young and as early as four weeks of age. The

pups must be raised with the sheen, preferably in a training corral

located where their activities can be closely observed and aggressive

behavior toward the shesp corractad. She usually places pups with

ranchers wnen the oups are aporoximataly saven weeks of age. Written

training instructions are given tg the purchaser at the ftime.

Ms. de la Cruz estimatad that the dogs could te frained in aporoximat

one-half hour a day over a year to 18-month period, but that this
should not be regarded as a block of time because training the dog

should be melded in with other ranch chorss and activities. She

testified that the dogs were affective in reducing predation on the
ranches upon which they had been utilized. She acknowledged %that the

dogs would be a year to 18 months of age before it is clear whether

i2s in the y=sar .

al
2

they are effactive, that they are more effective in farm-flock, fancad

pasture situations up to 500 acres, that because of temperament of

either the dog or the rancher, the dogs did not always work out and
that the ultimate effectiveness of guard dogs had to be cetermined by
the individual user. She insisted that guard dogs could be effective

in range situations, but asserted that more aggressive dogs such as
ng g »

Komondorok would be more effective for this purpose than Graat

Pyrenees. Ms. de la Cruz guarantees her dogs to be effective by 18

b
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meontns cf age and has renlacad or refunded.the purchase price on

acad. '

1

I - T2IN § - B - ~ T ol - I
ruz chargas $300 each for her dogs and ascimated the znnual

—~

cost for food, veterinary care, desreciation, 2tc. at $250. She

considers the average useful Tife of a Great Pyrsnees to be from six

to eight years following-a two-year training period.

. Dr. Marion J. Levy, Professor of Sociclogy and Intarnaticnal Affairs

at Princaton University, and his wife Joy, raise Kcmondorok ddgs as
a sideiine. They obtained their first Komendor in 1967 and cver the
years haﬁe raisad about tan Titters or approximately &Q dogs, of
which approximately 15 have been placed with sheep or goat ranchers
in the Unitad Staﬁes and Canadaf Or. Lavy testified that while
guard dags were extremely territorial and would tand
particular area if they inew the doundariss, they also identifiad
B . ,
with the lj§%stock and moved with them. He stated that the dogs
should be trained never tonlay witthhe Tivestock, ta stay with
the 1ﬁvest0ck éhd’to know their territory, but that otherwise they
should be given leeway to follaw their instincts and make their own
decisions. Hé assertad that the dogs nead a minimum of maintenance,

but that they should be fed once a day and ragularly checked for

injuries, health problems, flies, ticks, etc. He tastified that

‘nlacing a dog with a proper owner was critical in that the ultimate

success depended partly on the individual dog, but even more on the

personality of the rancher. Or. Levy,indicated that people who
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~understood dogs and wers2 gced

106

fu

that
guardian. -

Or. Levy was of the opinion that guard
fn reducing predat{on; He stated that
any complaiﬁts from ranchers with whom

they had not had any dogs raturned and

consiste

t handli

they did not have %0 do anything for

nt with surveys reoortad in litarature to the affect

. -~

. .
ng them would

the dog to te 1

ddgs wers generally affactive
he and his wite had not had
they had piaced dogs, that
that their experienca was

TNavw

the majority of ranchers using Great Pyranees or Komandorsck for

- guarding Tfvestock considerad them goed to axcallent in reducing

predation. He tastified that an effect

ive quard dog was partly

a question of training and partly a question of maturity.

Or. and
and
arti;le appearing in the Cecember 1981
Woo]groﬁer; Or. Levy cautioned against
éffectivehess of guard dogs, |

be a marvelous guard dog and

properiy use such a dog even if

Komondorok did not fu11y mature until they were

Mrs. Lavy charge $8C0Q each for

Fp ta $80Q for dogs that are considered outstanding. In

it matures well.

dags that are of

issue of the National

exaggerated claims as to the

that not every dog would turn out to

that not every farmer or rancher can

that

He pointed out

at least three years

of age and that until the dog learned the routines and duties

expected by fts owner, it required supérvisfon and a great deal of

patient attention.
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nas bSeen invoived with research on the effactiveness of guard degs
in reducing predation sinca 1977. OFf 83 dogs involved in the study,
45 have actually been tested sufficient that performancs data is

available (21 Komondor, 18 Great Pyrenees, 4 Akbash and. 2 Shar

~ Planinetz), the-others teing considered tco young. Forty dogs have

Seen,testad sufiicient thafisubjective ratings could be assigned:
jood-dog generally remained near sheep, predation was markedly
reducad or xapt to a mfnimum and prob?ems were minor in nature;
fajr-dog snowed potential and would probably improve with exper{ence
and maturity, predation was somewnat resrocuced and Senefits c{tweﬁghed
the prodolams; and‘poor~no apparent influence on pradation, dog
exhibitad undesirablie behavioral  traits and prodlems cutweighed the

benefits., Twenty dogs were ratad goocd (7 Komondors, 3 Greaat Pyr2ness

3 Akbash and 1 Shar Planinetz), 15 daogs were rated fair (7 Kemondors,

8 Great Pyrenees and 1 Shar Planinetz), and four dogs were ratad poor

(12 Komondor, 1 Great Pyrenees and 1 Akbash). Seventaen dogs Failed

a test. Howevar, seven of thess dogs were successful in other tests.
[t was concluded that more mature and experienced dogs had a greater
likelihood of success and that a majority of dogs could perform
successfully provided they were tested under conditions suited to

temperament and ability.
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Tasts of 12 guarding dogs an rangeland nave been fabulatsd. 0Cogs
appearad to se influential in reducing sheen lossas %o przdaiors in

saven cf the 12 tasts, affectiveness of dogs in two of the fasts
was questionable and in three of the tasts dogs had litile apparent
intluence on the number of sheep killed by predators. Kocmondarok

wera not as succassful on rangeland as on pastures, while Great

Pyrenees appearad to be aqually succassful on rangeland as on fanczd

pastures.

Or. Green testified that while no special skills were recuirsd to
rear and train a succassful guarding dog, patience and persistenca
over a period of at jeast a year may be raguired in aorder for 3 deg
t0 be effective. Herasserted that a raservoir of trained dogs was
not available and that guard degs could not be viewed as a rapidly
deployable form of predator control. He further testifiad tha
guard dogs wereVnot frae of problems ih‘that.they must be intzgratad
jnto the sheep Operafion, that they may'harass, injure or maim 1ivestock

they were supposed to protect (two of the dogsvat USSES having killed

sheep and four others having been implicated in such incidents), that

dogs may bite people, usuallystrangers (three dogs at USSES having
bitten a pergon at Teast once) and that they are subject to illness

and injury. Dr. Green viewed guard dogs as one of a number of methods
for reduéing predation an sheeb, asserting that they would not normally

eliminate predation.
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would average $S300 o 3350 and that of a Xomondor 3400 fo 5500. He
estimated annual food costs at approximataly 5200. He indicatad
USSES had lost 11 dogs to various causes including disease and that

five had been shot, three maliciousiy by unknown persons, and ftwo by

a cooperating rancher who was loaned the dogs for test purposes. He

‘statad that neighbers and adjoining ranchers shouid oe informed that

guard dogs arz being usad

w

o as to lessan the chancss they will be
shot as maraudars 17 they stray into a neighbor's pasture.

As indicated (finding 117), Mr. Pfaifer conductad a survey of North

(a3

Oakota ranchers-using guard dogs for pradacor control. OF 38 ranchers

known to be utilizing guard dogs, data was collectad from 33, the

ot

other three having pups which were not yet being used. The result of

the survey indicated a 93 percent reduétion in predation: This
reduction was ccmpUted based on the ranchers' memery o7 the eXtént at
losses. The dogs (44 Great Pyrenees and 2 Komondorok) were utilized
fn fencad pastu;es in Western North Dakota, an area of rolling

hills, brush,‘wetTands(ahd a Targe coyote population. The Great

Pyrenees worked in pasturss of 10 to 1200 acres quarding flocks of

10 to 1300.ahimals, with the'typical Great Pyrenees guarding an

average flock of 590 sheep in a 250 acrs pasture. Larger flocks

and pasturés were generally guarded by two or more dogs. Ranchers

testifying at thethearing, who tried uSing guard dogs, did not have

~good resu]ts; indicating that it was difficult to keep the dogs

with the sheep, that the dogs became sheep killers, or

that the dogs wandered onto neighboring pastukes and were shot.
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or failuyre of the lamb to nurse frem the awe for one r2asQn or
another), disease and other causes. While the ewes and lambs are

subject to little or no predation during the period of confinement,

[

predation can begin again or continue once the sheep are released
into pastdres“of'ranges;and shed lambing is not an altarnative method
of raducing predation. Shed lambing is labor intansive. Moresover,
unless proper prscautions are taken with regard 20 claanliness

confining sheap or goats can actually increase lossas due to diseasa,

parasitas, eftc.

. In open range situations nerders to control and look atiar the sheeo

are assential. While at least as 3 theoretical matier additional
herders could reduce predation 1o0sses, sxperiencad herders are in

short supply. Testimony from ranchers is to the etfect fhat herders’

—ty

salaries range from $350 to 3750 a month, but that the total cost o
maintaiﬁing a herder, i.e., for graceries, supplies, etc. can be as
high as $1,500 to $1,500 a month.

Or. Gates (finding 141), while at the USDA Sheep Experimant Station,
teéted electric fencing, referréd to as New Zealand type, as a noﬁ-
Tethal method of predator control. The designatien Héw Zealand refers
to a type of charger whereby fence wirés can be energized by use of

a 12-volt battery developed in. that country. The charger is of high
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contact with vegetation thus rendering the fen
olacament of warning signs 1is recommended, Or. Gates axplained that
the pulsating current made it unlikely that any person would e

- L

alectrocuted or injured by contact with the fenca. The configuration

of the fence,tested»by~0r.'Gates consistad of 12 altarnatively
energized and grounded wires 1o a neight of approximately five faet.
An additional anergizad wire (trip wire) was nlaced 20 ¢m from the
fence and 15 cm above the ground. The alternatively =nergized and
grounded wiras ars for the purpase of assuring that a coyota
attemptingfto,pass through the fencé would reczive 2 substantial
shock. The trip wire is to pravent coyotas from diggfng ynder the
Fence. |
Although Dr. Gates considersd ihe tasts wers succassful, he :autioned
that such fenczs would naot have universal application. He pointad
out that ‘errain may oravent construction of the fa2nce in such a
manner as to preclude coyotes from passing under it. He statad that
in sandy soil a coyota could easily dig under the fence. Moreover, if

the fence was effe;tive,'the matter of hindering movements and

migration of wildlife might preclude its use in some areas. Fencing

‘large areas could easily result in féncing in coyotes already there.

Material costs were estimated at $1,000 per km. Dr. Gates assertad
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that tne lamb markat was down

-

oricaes an average rancher in ldaho could not mainzain the fancas he

has, much Tess go out and build new fancas. Dr. Gatss operatas 2

small sheep ranch ar farm and indicated that he has fncurrad losses

faor theApaSt three yéars.
FQthaS‘fieId té§tad.éjectric fencing as a means of predétﬁr contrel
ig North Dakota and Xansas. In the Morth Dakota tests, new fencss
were constructed using altarnatively charged and grounded wires.
Coyote predation was not deterred until 12 wires were used ard the

P

neight of the fence was raised ta 168 cm, the configuration 2ssantially

-

peing as in the fance tasted by Dr. Gatas. A1l of these tasts wers

e

in small enclosures, the largest being 3.7 acrss in size. In the

Kansas tests, eléctrﬁc wires wera installed on conventiconal woven

and barbed wire sheep fences. The addition of four and five chargeﬁ
wiras effectively detarred bredation. Again these tasts wers an |
small enclosures; the largest being 4.2 acres. Material costs (?98Q)
for the 12;W1re glectric fence were estimated at 31,380 per mile. I[%
is not clear whether this includes the charger.

The FWS has cenducted a survey of ranchers using e?éctric'fences ot}
protect pasfured shegp from cdyotes. 0f 37 ranchers interviewed, only’
14 seemed to have adequate information to permit a cbmparison of

losses before and after installation of the fences. According to

these ranchers, losses to coyotes aver a combined total of 271 months
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Tambing seasons, totaled 51 sheep or a 94 percen

losses. A report of the survey notad, however, that data gathersd

_,‘
<«

was based in part on opinfons and estimatas {rom memory, that

ral

D

sychological factors undoubtedly played a part and that ssv
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ranchers providing information were franchised to sall fancing

-
T
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he onlty rancher using electric fencing as 2 maans aF
predator control tq appear at the hearing was Mr. Lindan Monéacmery,‘
a McDonala, Kansas, rancher and ?armer and a witness faor Wyoming, at al.
who taestified that since snclosing approximataly 25 acres around nis
farmétead with electric fencing in 1973, he hadn?t éufferad any

Tassas of sheep ar lambs to coyotas within the fenced area,

Or. Maurice Shelton (finding &) testified that while it was virtually
impossible to totally exclude coyatas, it was generai?y'poséib}e to
exclude them by fencing. He indicated that the major limitations

were economic, pointing out that pasturss in large arsas of Taxas

are stocked at the rate of 100 sheep per square mile and that the

cost of COnventipnaT fencing around a section (4 miles) onTd Tikely
cost $4,000 to $6,000 per mile or up to 3240 per héad, which iS‘many
multiples of the gross income. Regarding electric fencing, he related
his attempt to exclude coyotes from a 200-acre pasture in McMullen

County, Texas in the South Texas Plains, an area of known high coyote

~density. ‘Eence utilized was seven-wire, alternately charged and
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grounded, with 2 barsed and a trio wire subsecguently added to make

it more difficult for coyocies e dig under the fanc2. "The experiment
was conductsd gver an approximate one-year pericd. Although only

three coyotas were removad from the pasture (by traps and use of a

-k

he1icopter), aftar insta11atidn‘of the trip wire, Or. Shelton festified
that not a. singie young goaﬁ wés'raised;vcoyote kiTls being cenfirmed
in éome cases and inferred in others and that the fancs was considered
ineffective. kHe astimatad matarial costs for the fance at 52,500.
Stroce-lights, sirsns and propana expfoders ar zon gtns have aisa
been tastad and utilizad in ‘attampts to contrdl or reduca predaticn

by coyctes. Tests by the FWS utiTizing strobe-light/siren devicsas

at ranches in Colorado, [dano, Oregen and South Dakota, indicatad

-3
(D
(Y

uced pradation over a period of 5 to 14 weeks at saven gf tan

tests sitas. The rasults were cansidered encouraging, buf additicnal
Work was cénsédered.necessary to identify stimuli, e.g., lignt, sound
racardings, th@t most eftectively repel Coyotes. Dr. Shelton tastified
that he had inestigatad the usa of lights under field conditicns and
found them totally 1neffectiye. Testimony at the‘heafing was to the
effect that coyotas soon became nabituated to the sound of expioders
and even used them to locate flocks of sheep.

Penning or corralling sheep and goats at‘night can be very effactive

in reducing predation. Thws practice, of course, has no effect on
predation that occurs in the daytime. Moréover, the usafulness of this

practice is confined ta farm flock operations'as it is impractical to

'pen large flocks under range conditions.



183, The number of sheep in tha Unitad Sftatas nas deciined aver ihe
last 40 years, from a nigh of 56,574,000 in 1342 tao a Tow of 12,220,300
| 1y
in 1879, increasing-siigntly ta 12,541,000 in 1381. The number of

sheep increasad to 13,116,000 as of January 1, 1682, Per capita
consumption of lamb and mutton is approximatzaly 1.6 pounds'annuaITy
| (carcass basis) of which 9 percant is importéd. Per capita cgnsumption
of wool is approximately ane sound annually 20 percent of which is.
imported. Approximataly 3C percent of the sheep in the United Statas
are raw;ed in the 17 most westarn of the 48 contiguous Statas.
Although approximately 51,000 westarn farmers and ranchers rajse
sheep, only 21,000 ar 41vpercent nave commercial o;érations of'SO ar
more stock sheep. These groducers, however, own nearly 93 sercant
of all stock sheen in the region, Large 5cale,producars with a
1,000 ¢or more stock shesp.constitute only 6 percent of the graducers,

but accaunt for 63 percent of the region's stack sheep.

o3}
=

Data on goats have previously been discussed (finding 70). Texas is

the principal goat groducing state and the majority of goats producad

1w}

in Texas are Angoras, raised for their mchair. There are approximately
800,000 dairy goats and 500,000 Spanish or meat-type goats in the
-

United Statas. Texas produced 9.3 million pounds of mehair in 1979

worth an estimated $47.4 million of which approximately $30 mitlion

16/ These figures are from tables included with the testimony of
Or. Terrill, which are based on USDA statistics. Figures in other
documents 1n evidence wNicn arg aiso purportealy 045ed on USUA 5TaTIsTics
d1ffer siightly.
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astimony that cptimum utilization of much

westarn United States reguires grazing by ca

rather than & single species was given by Mr.

Extension tconcmist,
Director of Research at the

and Extansion Center at San Angelo, and by

Ecologist, Utan Stata Universit‘, witnesses for Wyeming, 2t al.

was pointed out that cattle

herbaczous plants (forbs

browsa. Sneep and goats ars able to graz

which are more sparsely vegetatzsd

sheep and goats in the proper combinations

), while goats select

ttle,

Or. J

rougher

and

1a

ames

orefer grass, that sheep‘and goats

sheep and goats
Robert H. Kensing,
Texas A&M University, Dr. Carl Menzies, Resident

Texas A&M University Agricultural Resazren

£. Bowns, Range

»

o

v
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 some grass, but that sneap select larﬁe amounts ¢f low-graowing

rge amounts of

-

e N
at sud

tarrzin and

‘iJ.

i

ar=as

Grazing cattle,

cable intansity

not only increasas the production of animal products per acre, but

tends to maintain the carrying capacity of

the

land in that

forbs not

oroperly utilized become a weed probiem and browse not properiy

utilized becomes a brush problem. Indesd,

shea

o and goats can be used

for the control of weeds and brush, thus avoiding the use of herbicides

or expensive mechanical methods of control.

Because sheep and goats can turn pasture and range vegetatwon and crop

residues 1nto meat and fiber at relatively Tow cost,

herbicides,
referred to as

17/ Lower labor, machinery, f

fuel,

"cultural energy.

]

transportation, ti]]age”
etc. required for range 11vestock production are somet1mes

17/

the rising cost

fertilizers,
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Q7 anergy in recant ye
of sheep and geat meais relative Lo other meats and of wool and
mohair relative to synthetics. According tg The U.S. Sheep and foat

Industry Prqducts, Oppaortunity and Limitations, CAST Report No.‘94
(May 1982), the potential exists,fcr~increasing-the production of
sheep and goats in theAmajor range ar=2as by at least 30 percent'by‘
ufiTizfngfthe‘best‘avai1abie tachnology in rangs iivestock management,
by grazing areas not now used for sheep and goats and by cambin?ng or
alternating the grazing of sheep and goats with cattiergrazing.

Or. Menzies (finding 185), who chairad thé commities wnich authored
the above feport; described the 50 percant figure as a reasonable
assumption. He tastified that the éreatest potential for ﬁmproving'
afficiency was through improving the percsntiage of kids or lambs
raised from a flock. He was of the opinion that increased producticn
and lower prices Far lamb and woal would 1ncrease‘consumption of
these items.

Or. Menzies notad that among the limitations on the efficiency and
productivity of raising ;heep‘and goats wers infactious diseases,
parasites, nutritional diseases, poisonous plants, avaiiabiiity of
1abor, marketing problems, small size of the industry and predation.
He asserted that predation 1cwers the efficiency of production casting
both’the producers suffering. losses and indirectly thefconsumerw'~Hé
indicated that an often overlooked effect is the inefficient use of
land resaurces that result when high predation losses prevent the usé

of land resources by‘sheep and goats.
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123, Mr. Kensing

Tion stock snee

R

and 3.3 miliion

s
(o]
[¢¢
o3
-—
s

(@4}

goats in Texas. B8y 1972, the figuras were 13.5 million cattle, 3.
million sheep and 1.5 million goats and that by 1980, the figurass wers
13.2 million, 2.4 mi11ion and 1.4 million, cattle, sheep and goats
‘respectively. He asserted that the significant point about the
number- of animals was the change in species mix, and the drastic
decline and even completa elimination of sheep and goats in same
areas. He ceniad that the present pradominance of cattle numbers
was because cattle were mors provitable. He pointaed ocut that it was
not practita1'in much of Texas to substituts cattle for shesp and

18/
goats on-an 2qual animal unit basis, that not only was the range
more suitable for grazing by cattle, sneep and goats rather than a
single species, but that such divefsﬁfied operations resultad in‘
mors reliable cash flow and were in the best intarests of the operators.

attla was due to one or

t
O
0O

He ﬁherefore concluded that the switch
more external factors over which operators had 1ittle or no control.

He assertad that one of theée factors was predation. He acknowledged,
however, that low prices played a part in some vears and that sheep

and goats were more labor intensi&eifor shearing, drenching, etc.

1h addition to being more susceptible to predation. Among Mr. Kensing's
duties as-an extension economist with Texas A&M University is the

reparation of cost and return budgets for livestock enterprises. He
prep _ : :

18/ ’Traditfonai1§'aﬁ animal unit of one cow and calf equals five

ewes and lambs.
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that oroducars could no 0ss af tan

percent. He indicatad that this was to countar assartions in scme
quartars that sheep producers were making money and could easily

‘ 18/
absorb an additional tan percent loss to pradators.

Or, Bowns {finding 185) testified that pradation causas sarious

aconomic lossas to many groducars, forcing the abandenment of many

Tivestock cerations. He assertad that these 1osses resach levels that

orevent proper use of range land and proger utilization of Farage

S resourcaes. He stated that oroducsrs in Arizona, Colorado, Montana,

Mew Mexicao, Utan and Wyoming have abandoned or avoided sheep and

ions tecause of axcessive oradation and that many cersans

t

Qat opera

[o¥]

(V]

eel that predators and fear of lgsses were a major factor praventing

bt 1

young peopie from entaring snesp Or goat businesses. He further ;
testified that an encroachment of coyotes on the Edwards Pléteau in
Texas has causad many ranchers to abandon sheep and goat product%on and
that«othervranchers wouid orefer to utilize sheep and goats for tetter
management and brush centrol, but were unwilling to risk major capital
investment; in areas of high predator popu1ati§ns. He indicated that
some banks and loan agencies wi}1 no longer risk capital dn‘sheep

and goats in areas of high predator populations without additional

collateral aS‘security. According to Dr. Bowns, the result of this

- 354 Alchacugh counsel Tor Devenders asseried cinad this was setting up
i

a "strawman,
-demonstrated that Idaho range sheep producers could breakeven at a’'14.5

Dr. Power (finding 174, infra) cited a study which purportedly

percent predation rate.’



situation includes altarations in the aconomy, dacr2ased iaporiance
o7 agriculfurs to the =2conemic basa, a decline in indusiries which

depend on and su DpOT’ the agricultural sector, and forcad changes
1n"11ving conditions of rural families. Under cross-examination,

Or. Bowns acknowledged that he had not conducted any surveys of

~_ranchers abandoning sheep and goat operations or declining to antar

the business pecause of predation. He 4id indicate that he nad

talked to individual producers that have abandoned the sheep industry

wno gave predaticn as a predcminent factor in the change in opearations.

Fe was unabla to give numbers or names of theses individuals.

e

In 1977, the USDA published a resort,’ractors In the Decline of the

Westarn Sheeo Industry." In gat erwng data for the y"enor‘t a survey
of a sample of Former sheep producars in Calorado, Texas, Ytah and
Wyoming was conductad. The report concluded that.farm fl ck Hrcuuccr;

have declined rapidly in number because mere attract 1ve cppartunitias
axistad eTsewhere for similar or better returns with 1ess't1me and
Tabor requfréd.. Although large-scale operations declined Tesé rapidiy
than ?arm flock producers, they accounted for most of the decline in
Sheep numbers. Low prices for Tamb and weol, frustration with
predaﬁion and restraints against strong correct%ve action, and'

diff 1cu1t1es in obta1n1ng good hired labor were reported as reasons
for the decline. Financial returns were frequently meager or nill

and the majority of formér producers in Wycming were suffering

operational losses, i.e., not even meeting cash costs, when they

' 1discontiﬁued p?bduttién. The‘number'of sheep producers declined by
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12 percent in 1673, the year following rastriciiaons an the use of
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toxicants, the grezatast gercantage o7 raduction sinca 1373
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| T 5 percant in (974

nis decline was foliowed by Turther daclines o
and 10 percent in 1375. In Colorado ana Taxas, mors aroducars
stopped production in 1969 and 1970 than in other years betwesn

1968 and 1974. The higgest decline in number of producers in Nycming
and Utah occurrad in 1869 and 1971, raspectively. Dec1ines‘in these
four states in 1973 were not out of line W1th the number ot prcduceré
discantinuiﬁg productian in other years. Pradation was given as a
significantvfaétar in the decision to discontinue sheep production

states, although shortags

=

by former groducers in =ach of the Tou

gs and age of the owner wers

(@]

of goad nired labor, lamb and wcol pri

m

m

other significant reasons. Pradation was generally mors of 2 orogl

cale former oroducers than to the small operations.
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CAST raports in thé recgrd sstimata produter 1nsses of Sheep to

coyotes at $}91m111ion a year, basad on estimated losses of 4 percant
to 8 perceht of lambs and 1.5 percent to 2.5 perceht of ewes producad
~at 1977 prices. Calf 1stes to coyotes in 1977 were estimated at

0.4 percent valued at 320 million. [t is indicated that total economic
Tosses to producers woqu nearly double if 1980 prices Were used and
would nearly quadruplerif the higher range of estimated Tlosses was
used. Economic losses to producers from coyots predation on sheep

and calves in 1980 were estimated tu be in the range of $75 to $150

million. Or. Terrill concluded that annual average producer losses

L] .

. mom Al P A ST N EEE S ’ s
COZNG LIMBS DD Sredators ol sy LG EeY jou 1 27c-~30 were ou
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{

miiTion. He used a multiplier of three in projecting the impact of

these losses on the economy. Gee, et al. estimated total 1974 losses
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and reduced supoly. - Losses in foregone lamb sales among the
approximate 5,000 ranchers wno reported lamb lossas to predators
exceed{ng 10 percent wers estimated to average about 54,600. UsDI
(1978) (finding 29) estimated that sheep prbducers with coyota
pradation lost 319 millieon, and that bther sroducars gained 36
miliion becausa of higher pricas caused by reduced supoly for a

20/
total net loss to producers of $13 million.”

. Mr. Murfield (finding 26) calculatad that Texas sheep producars iast

4,317,600 to predators. in 1981 (102,300 head). Basad on goat

"lasses totaling 67,430 head, ne calculated iossas to goat producars

in Texas in 1981 at $2,765,450. He stated that these figures did

1

timatas

3ss &

[¥9)

not include lossas of woal and mohair. Based on 1374
reported by USDA (finding 8) and 1978 loss estimatas by USOIT

(finding 29) and 1581 prices, Or. Nielsen (finding 21) estimatad diract
income loss to Utah shéep fanchers at between $53.6 mf1]1on ané $5.5
million annualiy. These caiculated losses as wélT as those reportad

in CAST and by Dr. Terrill in the praceding finding were detarmined

by multiplying estimated losses times market values as appearing in

USDA statistics. Because these computations make no allowance for

price changes caused by increased supply, the effect is to overstate

20/ Although the USDI publication is not in evidence (finding 29),

~eronomic lose data therein are in avidence thraugh the tastimanv of
Dr. '

Power and other witnesses.
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xpensas for shearing, vetarinary tees and suppiies,
atc. that would otnerwise have Desn incurrad but for predation losses
of particular animals. Fixed costs for property taxes, pasture

Jeases, or range permits do not ordinarily vary with death losses.
MoreOVer ‘absant extremely heavy iosées labor costs in managing

flocks would remain aDDr“A ataly the same. Costs for shearinag,
veterinary fees and supplies, etc. would, of coursa, ne lower for a
1e§ser number of animals, but are not ordinarily significant.

In addjtion to direct losses caused by killing livestock, predation
alsg results in indirect costs or lossas. ODr. BOWHS 1isted these

as (1) reducad animal araduction caused oy molestation; {2} raducad
production and death losses causead by afforts to avade iossés (examples
parasite infestaticn and smotherad animals resulting rom close
canfinement); (3) cost of supplemental feed for confined animals; (4)
labor for gatheri%g sheep scabtered by predator attacks and treating

injured animals; (5) direct costs of control efforts; (6) reduced

attention to other phases of farm and ranch operaticns and (7)

inability or unwi]lingness of ranchers to produce shesp and goats in
areas well suited thereto. He acknowledgéd that to the extent
restrictions were p]aced on the use of 1080, in the event it was
reregistered, at Teast some- of Lhe59 indirect costs would necessarily
be incurred. |

Or. Thomas M. Power, Professor of Economics, Chairman of the Eccnomics
Department at the UniVEVsity of Montaha, and a witness for Defendérs,

disputed the v1ew tha greater or more effective predator control



would necesséri ¥ “ERETTL she=pn oroducers as a whoi2. He gointed
out that availabie data (Gee, 2% al.) were to the effact that 435
percent of commercial oroducars in the western Unitad Sta;eé haa

no lamb losses to predators, that 67 percent incurred no sheep
1osséS'to predatars and that only 23 percent had predatof losses

of Tambs greater than 10 percant. He,explained that an increass {n
supply might well decrsase pricas sufficiently that gross revenue
to the industry would be reduced and that in such an event,
producars suffari ng littla or nokpredation would recaive lower orices
and no correspondihg benefits. Producers with high predation ratas
would gain at the sxpense o?wbroducérs,with low predation. ‘Whether
an increase in _supply would, in fact, result in a decrease in prices
depends on the sensitivity of prics toythe'quantity sold which'is

1 H x
Priga

= termed “price ’Tex101;1;j or price ?asticity,of demand.
flexibility" is the percantage change in pricea wnich will resulzc

from a one percant change in thé quantity of.ercd fbr sala, while
"elasticity of déménd" 1s'the percantage change in quantity purchased
that results from a one percent change in price. 0Or. Power stated
-that crudely one could be regarded as the reciprocal of the other.

He tastified that the price flexibility coefficient utilized by

USDI of -.17 translated to a minimum demand elasticity of 5.88,
’meaning that a one percentfdecfease in price would resu]t‘in zn
increase of almost 6 pertent in quantity burchaéed. He asserted

this had never been observed and was unrealistic.
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“and that increased sffactiv
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orice glasticiiy of deamand for lamb o7 -0.21, wnich means that a gne

percent increase in supply would resuii in a greatar than a one
percént decrease in the price. This decrease in price would intrease
demand by less than one percént, He cited other stud€e§
swaingvprﬁte flexibility within the ranga of nis calculations,
notad that His caTchatﬁonS‘(based on 1970 to 15980 datz) assumed

that the demand for lamb was constant, whereas the data suggestzd

b

demand was declining and therefors assertsd that his estimatad
prica slasticity of -0.8] was an overestimata. He concluded thas

the demand for lamb was less elastic than nis ssiimate or inefastic

]
"3

redator control would dapress pricas
more than enough to offset increased revenue from the sale of animals,

not lost to predation. o
Cr. John Schaub (finding 44) testified that the price relationsaip,

for lamb was elastic, i.e., that an increase in quantity markated

would rasult in a less than 2quivalant or corresponding decrease

in price. He asserted that this conclusion was supportad by a

N

preponderance 0f the literature and that both producars and consumers

would benefit by a reduction in predation losses and an increased

supply of lamb. In calculating increases in revenue resulting from
assumed decreases in predation losses attributaole to use of 1080
and increases in the number of lambs marketed, Or. Schaub used a price

flexibility value or coefficient of -.42 (farm level, yearly basis)

taken from a USDA publication (Usman & Gee) not in evidence. He

-
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value aven thcugh such values for other common meat itams such as

LT

eaf, pork and chicken were all greater than one, indicating that

the demand was inelastic. He defended this result.upon'the ground
that ;%mb Was now sQ expensive, 1t was mor= of a 1uxurj or specialty

Citem. & He acxwow]edgad that prwca flexibilitH es\change aver time

“and that the data in the cited USDA public aticn was only current
through 1975, He pointed out, however,‘that‘Dr:\?ower had not
reparted the confidance intarval associatad with nis cgetficient

of elasticity and that Or. Power’s single estimats did not indicata
that su.ficientltests had been conducts that it could be considared
a reliable astimate.

177. Using an astimatsd average,cufrenti1css of lambs to coyotes of‘S.S

percent, Or. Schaub calculated that a one percant reductfdn in losses
to f0/ot=s to 3.3 percgent wou]o increasa lamb production by 23,500
nead and gross ravenue to producers by $1.3 miliion.  This calculation
is based on thé -.42 price flexibility value referred to fn the
preceding finding. He defended the 6.5 percent astimatad loss figure
as rsasonable basad on Gee, et al., who derived an average loss to
coyotes of 6.4 pefﬁent, even though he acknow]edged that precise data
on lamb 1osses to coyotes were’not available. He also acknow?edged
that data on the axtent to which use of 1080 would decrnase co;otﬂ

predat1on were not ava11ab19, but defended his assumptions as reasonanle.

21 This is contrary to a study cited in the teétimony of Dr. Power
which 1s to the effect that the price of specialty items could be expected
to be more responsive to changes in supply.



A one percent reductien fn averags coycta pradation from 5.5 carcant

£0 3.3 percant is in axcess of 12 gercent. OJr. Scnaub calculazad
t‘at, educing coyote oradation losses to 4.3 percant wouid incraass

'

lamb production b/ 107,100 ._ad and gross ravenue to sheep oroducars
by $2.7 mi11ion.  Reducing lamb lasses to 3.5 percent would increase
‘production»by~160;650 head and gross income to U.S. sheep producers

by 54.1 mi11ion.v.A further reduction to 1.3 percent would increasa
Tamb produt ion 3] 267,750 head and gross income to producars Sy
6.5 m111ion. Or. Schaub indicatad that accompanying de¢ra2asad
Tossas to coyotas would be modest decreasas in pricas whi;h wou 1d
benefit consumers. A reduction in coyotas pradation from 6.2 percant
ta 1.5 gercent would be 2 reducticn of approximate?g 77 percant,

e

which is unlikely aven under the most cpiimistic assumpticns as %o
the effpctiveness of 1080. Dr. Schaub assertad, however, that coyotas
cray nct only on lambs, qu én calves, goaus; swine and peultry and
that these esttmatés shou‘d be regarded as a Tower bound of potential
gain from raducad predation} Such reductions in coy;te aradation
would hardly be cost1esstand these costs snould be deducted in
considering dervll benefits |
178. Dr. Schaub used sheep~production budgets'prepared by the Cooperative
Egtension Service, Co?orédo State University, in estimating impacts
of the use of 1080 an individaai produéers. ‘He indicated that it

was unlikely that farm flock operatars would benefit to any appreciable
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axtant 080 cecause thay nad medium or

rom tne rarsgistration of
Tow prédétion loss ratas.. Lafggr 0perations using fubiic land and
range lambing WOuld'most likely ba the prﬁn;ipaT beneficiariss.

Utilizing Cooperative Extension Service oudgets, Dr. Schaub caigu1éted

estimated economic impacts of reductions in tamb losses 70 coyoiss

- for wastern Colorado producars of from 0.7 percent to 3.0 percent Tor

a producar naving 50Q shezap and shed lambing, frcm 0.2 percant to 2.4
percent for 2,400 sheep with shad lambing and frem 1.5 cercant o 12

gercent for a producer having 2,400 sheep'and rangs lambing. Zcgnemic
impacts wers also estimatad for an Eastern Colarado producar having
2,000 shesp, shed lambing and an estimatad reduction in coyots igosses
of from 0.5 percent to 2.7 percant. In doing so, he made czrtain
assumpticns, i.e., that additional lambs would e marketad for
slaughter, that feed, travel, and hirad labor costs would incraase
at';he average awe rate contained in the original budget and that
range and famiiy labor costs would be constant. Gross inccme for the-
producer with 2,400 head utilizing range lamting would increase fraom
51,845 to $15,454 depending on thé magnitude of the raduction in losses
to coyotes. Producticn costs could increase from $707 to $5,925
resulting in returns from predator contrdT and to management increasing
from 31,139 to $9,529. Comparable Tnﬁreased retufnsvfor the producer
with 2,400 head of sheep utilizing shed lambing were §1,217 to $5,300,
~while production costs could increase from 5539 to $2,310,'resultihg

. in returns from predator control and to management increasing from
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5107 to 3425 and ra2turns from predator control and ©o management
could increase from $210 to $831. The eastarn Colorado preducar was

assumed to operate om private land and to nave Tower predation ratas.

“For this operator, gross income could increasa from 3822 to 54,245,

oroduction ceosts could increase from 3533 to 32,756 and returns from
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to management could incr
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Qredator‘control and
§71,489, Nohé of these-estﬁmates include increases in costs for
predator control. Or., Schaub tastified that these sstimates were

for Tosses consideréd to be average or regresentative, and that Tiks
all averages, they could severely undersstimata the financial

impact. on fndivﬁdua? oroducers suffering high predation and thus be
misieading. '

Fifst Calaman Natfonal Bank of Coleman,
Texas, a rancher actively engaged in raising sheep; goats and'cattie
and a witness for Wyoming,‘et 514, tastified that his bank had denied
réquests for loans on shesp and goats (apparently using4them as

collateral) becausa of coyotes. He explained that there were cartain

-areas of Coleman County, which were heavily infested with coyotes and

that if land in one of those areas changed hands, his bank would decline
awloan'on»sheép‘and‘gbats in one of those areas. He asserted that a
humber‘of~ranchers~in the County had gone out of business because of

losses to coyotes. He acknowledged that there were other reasons for
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declining loans such as insufficiant collataral, Mr. Snead ciiad

376, there wera 77,000 awes in Colsman

County and that by 19381, the number was down to 50,000. He statad

that there wers 204 sheep producers in the County in 1977, but only
164 in 1981. He contended that the sheen industry was vital to the
County and. that many areas were more sujted to sheep production or a
combination of sheep and cattles production rather:than’just cattle.
He said that on a particular 575-acre ieaée, ne was unable to run
sheep due to predatipn by coyotes and that he was only one of many
facad by that problem. He further contended that only with the
reinstatament of Compound 1080 could coyotes be controllied and meney
returned to the pocketsvof the producers. Another side of the
economics of predator control was oresentad by Mr. Robert Carpeﬁter,
a Drewsey, Orsgon cattle rancher and a witness for Défendersl

Mr. Carpentér has not sufferad any livestock losses td predators

and was nhighly indignant at FWS ADC control operations, because he
considered these operations deprived nis sans and others of neesded
income from the sale of coyote pelts.

Mr. Charles Howard (finding 71) estimated that his total income_from
goats in 1979 was approximately $28,000, while his predation losses
to goats totaled $35,619. This included direct costs of $14,637

comprised of $10,647 for loss of goats and mohair, $1,470 for travel to

‘pastures to pen goats and $2,520 for ranch expenditures in the control

of predators. Indirect costs included $5,400 Toss of adult goats to

bparasites and complications, $3,600 loss on goats sold because of
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and indirect costs) totaiﬂa 341,379 from which was subtract

for expected normal losses of adult goats,; kids and mohair.

Issuye 5
181. Mr. Connolly (finding 133) tastifiad that intact, unbroken coliars <id

nat pose an envircnmental hazard and wers not a significant hazard o

(9]

collarad livestock. In the FWS ield tests with the toxic ceilar
total of 313 collars werz used, of which 28 wera rscoverad after
naving been §unctured by coyates, four mors collars werz probably
punctured and not recovered and 14 were lost. In addition, 11
oilars were accidentally punctured. Although the report of the
éva]uation of these tasts by Mr. Connolly ackncw?edggd that the

.

hazard posed by lost collars was difficult to abjectively assess, it

D

wWas p01nt=d out that the collars were most likely to de fdund by the
711ves tock owner, who would be aware of the potential hazard rather
than a third person unfamiliar therewith. It was further pointed out
that the principal danger'to the finder would be from opening the

collar and taking the 1080 orally, which he would do only if he failed

22/ The actual number of collars used was 151 small and 94 large
~collars, the 313 figure being the result of counting separately collars
used on more than one test. Small collars contained approx1mate1y 300
mg tox1c soluL1on wh11e large collars contain twice that amount.
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t0 head the hazard notica grinted on 2ach collar.
thét a child might wander into a pasture, Tind a punciured or lezking
collar, get the toxic solution on his hands and then into nis mouth.
Nhi]e;fhis possibility cannot be ruled cut, it is highTQ unlikely.

Mr; Connolly recognized that lost collars would sventually deteriorate,
‘allowing the %oxifant to enter the soil where it would be detoxitied

by bactefﬁa1 acﬁion.' The time requiresd for detoxification would var}
with the amounﬁ of toxicant, soil type, temperatura, efc., but studies
summarized in Atzert were to the effect degradation of Compound 1330

in soil required from. 0 to 11 weeks. in pen tests with eight collared
lambs us%ng dye ratﬁer than Compound 1080 in the coliars, spread of

the dye after the collars were punctured by ccyotas variad between

12 3q. ft. o 300 sq. ft. with the average being 138 sq. fi. OSpresad

of the dye depended on whther the lamb was down or moving &t the Eq

time the c011ar’was>§uﬁctUked. It was'estimated that an aven |
diétribution af Compound 1080 aver the average dyed area of 138 sqg.
ft. wouid resu]twin concentrati&ﬁ of 2.2 mg per 3g. 7t. Tne prospect
that such a low concentrat{on wodid cause serious environmental damage
was considered remote and no such damage was observed in field tasts.
In initial tests with the collars in Idaho, some of the collars leakaed
and six collarsd lambs died. Although Mr. Connoily initially thought
the lambs had absorbed the toxicant through the skin, he subsequently
concluded that the 1080 solution dripped into their mouths and that

~ the mode of ingestion was oral.
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thorns. Mo avidenca aunctuyres was cosarved ¢n anima

punctured collars or on the around sven though the foxic solution
contained Rhodamine 3 dye as a safaty indicater. Anather routa of
pdténtial exposure is the carcasses of éoyotes poiscned by puncturing
toxic collars. Only ﬁurkey vultufes;appear to have séaypnged any of
he cayates faound during FWS teéts with the zoilar. Turkay vultures,v
hlack vu}tures, magpies, ravens, red-tailad hawks, carataras, a

skunk and a coyots were Xnown to nave scavengad collarsd Tivestock
vkﬁ?]ed by coyotes. Scavengers feeding an collared Tivestock xillad by
coyotes concantratad on viscera and muscle tissue rather than the
cellars., Mr. Connolly tastified that he had never obsearved scavenging
1 |

on the neck areas of coliarad livestock. Photes in the record of

collarad livestock neavily scavenged show neck areas largely intact.

Although it is possible that thers wers some non-target kills resuliing

el

from use of the c011ars,rnohe was observed. Mr. Connally stated that
1f there had been any substantial number of non-target kills, they
would have besn located by the intensive searchés gn the Charlas Howard
Ranch, Meridian, Texas. 3ased on these field observaticns, it was
conclﬁded that there was ﬁo reason to expect significant poisoning of
ndn-targét wildlife resﬁlting from the use of 1080 in toxic collars.
Non-target deathS‘ofbanima1s suspectedvof being poiscned by 1080 have
not been observed to date in tests with the collars by Texas A3M
University. |

183. As inaicated (Finaing 33), SLDs containing {080 have not béen extensively

tested in the Unitad States. They have been and are being used in British
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were used by ADC cersonnel Tor the con
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(finding 94}. Although SLDs usad in British Columbia are coverad o

minimize the possibility of targets consuming mor= than one bait and

to minimize exposure to non-target species, the applications for
the use of 1080 in SLDs by Montana, South Dakota and Wyoming apparantly
do not envisage that baits will be coverad. Mr. Randall (finding 125)

testifiad that ne was never informed that strychnine drop baits should
be coverad. He further tfastified that it would have been very
difficult to do because in many areas where haits wers placed there

[

weran't enough cow chips and rocks were frozen to the ground. He
asserted that no one coversd sirychnine haits; notwithstanding a
memorandum, dated December 18, 137G, that it was 3ureau 20licy the
haits be coversd. rHe wds of the opinion %that there was no way to
keep track ofrsuch baits or that such a pfogram,cauid be proper1y
monitored.

The exposdre af 5LDs to non-target species depends, of coursa, on the
rate of application. Montana's application forjregistration of
Compound 1080 envisages 3.5 mg of 1080 in a 13-gram bait with a
maximum placement of 25 per square mile. South Dakata's application
is also for 3.6 mg of 1080 in each bait with no more than two baits

to be placed at any one draw station and no more than five such

stations to be located in cne square mile. Assuming maximum usage,
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in a large statien. Wyoming's application apparentiy fnﬁends that the
amount of 1080 in each bait as well as the maximum apglicaticn rate

ce left to the judgment of the applicators. Or. William Buck, Profassor
of Veterinary Toxicology and Director of the AnimaT Poisdh'Controi
Center,~Un1versity of [11inois, Urbana and Dr. Yal R. Beasley, Doctor

of Veterinary MedicineJand Research Associate in Toxicology at the.

University of [11inois, witnesses for Defenders, tastified that because

'SLDs were designed for mora widespread use, they wers mere likely to

be more available tc domestic dogs and cats and use of SLDs could
result ﬂh the poiscning of large numbers 07 these and other small
non-target carnivaorss. Or. Buck acknowfedged, however, that a require-
ment that baits be placed no nearer than a mile or two from a home or

occupied dwelling would lessen the hazard to these animals.

The contention that Compcund 1C8C is a selective poison is based in

principal part on differing levels of sensitivity to the poison.
Carntvores are in general more sensitive to 1080 than other species,

while canines are considerad to be aspecially susceptible thersto.
23/

,For examp]e, the LDgg of 1080 for a coyota nas been detsrmined to

be 0.10 mg/kg, while that for a man is estimated at 0.7 to 2.1 mg/kg

be le

23/ An LDsg value is a statistical estimate of the dosage that would
thal to 50 percent of animals tested.



1.6 g of 1080 per 100 pounds of bait, that a 150-pound man would
obtain an LDsq by the consumption of from 47.5 oz to 142.3 oz and
that a golden =sagle (average weight 7 pounds) would recaive an L0eq
by consuming from 4.Q'oz to 15.9 0z of such bait matarial. An L0yaq
for a coycte has besn estimataed at 0.15 mg/kg. [t ﬁs apparant that
the LDgy values fbr man and the eag1§ as well as other speciss arsz

T

not precise and have a considerable range. Tests %o astablish these

conducted on a sufficient number of animals that a statistical
confidenca~intarvd} can be astablished. Inasmuch as the food
consumption of an 2agle is approximataly two pounds a day, it is‘
clear that an zagle could obtain a potentially lethal dose in feeding
on a bait station. This is, of course, also true of cther non-target
species. There is evidence that the LDgp vaiue can vary depending

on whether the mode of administration is by a tallow bait or water.
Mofeoverﬁ Ors. Buck and Beasley (finding 184) referred to a study
indicating that a median lethal dose of 1080 at 22°C'was 21 mg/kg,
while at 8°C, the’equivalent dose was 4.5 mg/kg, indicating that
temperature had a great éffect on the toxicity of the poison. LDgj,

values are more likely to have been established in laboratorias at

or near normal room temperatures.
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suspensicn ¢
bait stations was that the i A mum numoer necassary to achféve
atfective coyotis management was to 2e placad. Tnis was generally
interoreted as requiring or permitting'the blacement of not more
than one stafioh per township. With the épproval of the State
Supervisor; up to two stations per townsnip could ba alaced whers
terrain required additional placaments in;ofder to achieve neaded
control. Guidelines issued by the 3ureau further stated that the

use of 1080 Targe baits was a technique rssarved for areas where
other control methods had not been affesctive in reducing caoyots
population to a desired level and wnere such use would have a

minimum effect on nan-target wildlife and domestic anima@s; it a
salectad sita did not mesat these requirements, 1030 was not ‘o Se
uéedQ My, Rénda]] (finding7126), nowever, tastifisd that in practica
]

the number of Lait statiens placed =2ach year did not vary significantiy

‘and that the stations were placed in mores or less the same locations

]

each year. The testimohy that taits were placad in approximataly

the same Tacations each year was confirmed by Mr. Gene Chapel, a’
Montana cattle réncher, a former ADC employee of the FWS and a witness
for the AFBF. The theory of not more than one large-bait station

per township was, of course, that coyotes being more mobile and

having larger hcme ranges wculd be more apt to comeAin contact with

and feed on the station while smaller, less mobile animals with

WAL 127 LOMe rdnGes WOUd D€ 1éusa 1ikEry Lo 7A@ L. Mr. xanaai

- asserted that:there"was no place where only coyotes lived. He



!

87.

testifiad that the guidelines were unr2alistic in specifying that
Daits Ce placad sc as 'fo minimize 2xposurs {0 nen-target species in

t identify tracks of various
species, and they had no data on lecations cf endangerad species

and otherinon-target animals. The result was that baits wera

placed away from water-and cn elavated locations whera the snow
would most likaly be blown off and without regard to non-tirﬂets.
Bureau guidelines also called for bait stations to be placed as late

as practicable in the fall in keeping with safety to meat-eatin

g
mammals and birds, affectiveness in controlling damage, and conditions

of weéther‘and travel. Baits were to be removed as ea%ly in the-
spring as weather and travel conditions permitted, atter 2l
suitable, but minimum time for expﬁsur%, Invtheory this eliminatad
or hiﬂimized exposure to bears and o%@er nibernating animals.

Mr. Randall related thét in many instances otecause o7 the snowpack at
nigher e1eva£ions and the press of other duties, bait stations could
not oe removed until early summer or 1atef, which was long aftar
hibernating animals woquvbe out.

As indicated previously (finding IDZj, 1ar§e-ba1ts were to be treated
at the rate 1.6 grams of 1080 for each 100 pounds of meat. Mr. Randall
described the difficulties in obtaining proper distributicn of 1080

in large meat-baits. He testified that even after 1080 was distributed
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uysed, a Morton meat pump for the purpase of sugar curing hahs, as
1 medieval method of appiicafion, and assertad that the plungars
frequently leaked and that the pumps did not work properly if used in
below freezing or zera weather. He statad that 1080 had an affinity

s
11

for norot2in and would not penatrate membranes. If the neadle hit a

mambrane, 1t automatically created 2 hot spot, 1.2., an ar2a of more
concentfated solution. He indicated that even afier ADC fieid
persannel were Turnishad scales, it was st necassary io estimata

the amount of bone, hide, atc. in esach oeortion in detarmining the
proper quantity of 1080 soluticn to apply. He statad fhat graduatead
containers}wou?d‘have béen of assistance in miking the proper auantity,
but that such ;on:ainers were not available.

»%{]‘ :
[N S b . & * ] =4 H
With the axceotion of Mr. Randall, tastimony from ai

]

wWitnessas wno

participated in or who wers familiar with the 1080 baiting program

was to the effect that deaths of non—target,species from the baits

were minimal. Because of the characteristic latzncy period for toxic

effect after the ingéstion of Compound 1080, it is probable that many
ahima?s and birds feeding on the stétiOnS'and receiving a lethal dose
would not die in the immediate vicinity. The evidence is that searches
fqr birds and animé1s thought to have been poisoned by the stations
were chiefly conducted at the time of disposal of remains of the baits

and that these searches varied widely in scope and 1ntensity. 8y that
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into .the hole for their winter food supply. He stated that i

b 3 - % - - ~ -r‘! -
TimE, 2 ramains could have decompossad or besen scavengsagd oy guner
3
1 17 =4 - ~=11 £ IS
Sirds and animais. AlZhough 3ureau policy callad for the raooriing
e
£ - ey N h] s N - = < - - 3
cf coyotas as well as non-target specias found in such searches,

Mr. Randall indicated that this was for gublic relations zcurposes and
that there was a tacit understanding among field perscnnel with whom

he was familiar that the actual magn‘:ude of non-target deaths not

fe recortad.
Mr. Randall testified that he commonly found dead badgers nezr 1080
paits or the remains of such stations. He explained that badgers

would dig a hole underneath the station and attampt to drag the meat

s |
1
-
D

spring as many as four dead badgers would de found in one hole. In

contrast, Mr. Johnson (finding 108) stated that he had abserved 3

[aY)

badger living under a bait station which appeared to be in good nealth
and Mr. Andersan (finding 118) testified that badgers fraquently
burrowed beneath bait staticns, spending their wintars there and using
the station as a food source without apparant 111 effects. He stated
that he had observed this personally on approximate?y cne-nalf dozen
oczcasiens and that it had beeh menticned to nim by others as well. Hé
attributad an incident\involving the finding of seven dead badgers at

bait stations in Texas to improper dosage caused by use of insufficient

water in treating the horse meat bait. The LDgg for a badger is from

1.0 to 1.5 mg/kg, which 1nd1cates that a badger (average weight 19

pounds) would obtain an LDgn dose by consuming from 8.0 ozs to 13.0 ozs
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staticn for any l2ngth of time could racaive a lathal desa. A

summary in avidenca indicatss that during the period
1080 residues were found in a sample from a cendor, 13 goiden 2aglas

and gne bald eagle raceived at the Denver Wildl1ife Research Canter.

Tests on ane of the golden =agle samples were positive for strychnine.

In the fall of 1969, the Division of Wildlife Serviceé institutad-a
nalicy of intlﬁding a tracerita in 1080 solutions and strychnine drog-
baits. Tissue samples of a bird or animal killed by either of thasa
poisons would fluoresce under ultravislat light. Accordihg o

as placad in strychnine and 1C80

=

Mr. Randall, the same tracsrite
baits and tne purpose of the program was not o monitor wilidlife

e

xilled by the baits, but to be in a position to defend against claims

Whi 1
an employee of the FWS, Mr. RandaTT\coi1ected carcassas of birds and
animals which he cansiderad had been poisoned by strychnine drop«baité
or 1080 and subjected them to ultravioiet TightVin the.basement of”
his home. A table in evidence ref]eéts that he autopsied 46 mammals

(8 dogs, 12 coyates, 17 badgers, 2 bobcats, 2 pine martens, ] mink,

-1 skunk and 3 weaéels) of which 20 showed evidence of strychnine tracer

and 19 showed evidence of 1080 tracer. Of 36 birds autopsied (10
golden eagles; 2 great-horned owls, 2 red-tailed hawks, 11 magpies,
3 prairie falcons, 5 unidentified hawks, 1 sharp-skinned'hawk, 1

famads Tayv apA 1 FﬂUﬂhnjcﬁﬂoﬂ Hawb\ adii mlhAigaA c*w”ckn4~g R R e
_ e Ser s Sl S same leNS, ‘.‘ RO S b/ S ila e =
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~coyotas. Or. Wagner (finding 40) testifiad
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relaticn to proximity of baits and other svidance rather than of

tracer. There is, of course, no doubt that 1080 bait stations and
strychnine drop~baits killed birds and animals in addition to

(‘1‘

hat thers was no avidanca
of significant adverée'impacts_on the popu!ationsAor non-target specias
from the use of 1080. He asserted’that the 1dssvof scme individuals
was not 3 s¢fficfent‘ba51§ for deﬁermiﬁing adverse impacts on the

hers was no

ct

population of a species. He indicatad, nowever, that

avidence o show an efvact ar lack thereof an andangered or thraataned

n

species.

In tests ccnducted‘by the FWS to evaluata primary hazards of

Compound 10380, dogs and magpies were allowed to faed on the.carcasses
of coyote-killed sheeo or goats with punctured collars. No 111
effectsvwererabserﬁed;, In tests to determine the primary toxicity of
1080 to raptors, two galden eagles and a rouah lagge 'a&k wers each

orallj administered 3 mg active 1ngred1ent 1030 in a beef tallow bait,

approxwmate]y 9 grams in weight, each day for four consecutive days.

Qver the faour-day test pericd, each bird consumed 12 mg of 1080, which

is equivalent to 3.2 and 3.1 mg/kg for each of the two golden eagles

and 9.5 mg/kg for the rough-legged hawk. After administration of the
third dose, the eagle reﬂe1v1ng 3.1 mg/kg showed symptoms of toxicity
(gros; motor 1mpa1rment 11uf!@d feathers and loss of appetite).

Or. Peter J.'Savarie; Re&eawt; Pharmaco1og1s» at the Denver A11d11fe

Research Centar and an axpertVWitness for the FWS, testified that this
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that similar symptcms wera not observed in the cther eég}e and the
hawk} Thesa results are basad salely on obsary ticn of the birds.
Dr. Savafie acknowledged that it would he desirable to conduct more
tasts with a greater number of animais in order to ?ul]y assess
primary hazards to non-target spécies from the usa of 1080.
193. 1In teéts to datermine sacondary poisoniﬂg hazards to raptsors, the
two golden =agias mentioned‘ih the primary hazard tests refarred
to previous1yrand,a different rough-iegged nawk werz fad grouhd meat
obtained from‘fi§e coyotas 2ach administarad an oral dose of 3 mg/kg

active ingradient 1080. Coyote meat was the sole scurce of food for

these birds Gver the fen-day period of the tast, no food hejng affarad

on the fifth day. Analysis of the meat indicatzd that it contained

j2ve

3
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from 1.8 mg/%g to 3.1 mg/kg 1080. Uneaten meat was ret

(D
D]
U

welghed to determine Consumpticn. [t was detarmined that on
ate 2,630 g of meat equivalent to 6.35 mg 1080 or an average of 2.73
mg per faeding and that the othar eagle consumed 3,005 g of meat -

equivalent to 7.44 mg of 1080 or an average of 0.83 per faeding. The
hawk was determined to have consumed the sguivalent of 3.55 mg of 1080
or an average of 0.39 mg per faeding. No discernible effects from

£

’this consumption of meat containing 1080 were found. Similar tests
with red-tajled hawks resulted in a finding of no toxic effects on
the hawks and in fact, the>hawksagained wefght. Or. Savarie pointed
out that 5 mg/kg 1080 administared to the coyotes was approximately
31 times ne estimated olygg of J.io mg/kg-anc tnatc a SLD of 5 mg

-1080 would contain about three'SLDloo doses %or a ten kg-coyotei

He. estimated that a coyote puncturing a toxic collar would receive a
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aximum o7 10 mg 4u80 or apgroximataly six LDy~ desas Tor a t2n 43

b
4

~ ~ 3 .
oyota, ©Cr. Savaris conci

ﬁ

uded %that the carcass of 3 coyots killed by
a SLD containing 3 mg 1080 or ty a toxic coilar would not orasent a
24/ |
hazard to raptors.
194. Dr. Savarie (finding 192) tastified that cne of the difficulties 1n
determining'theAprimary and sacondary hazards tg non-target species

-

from the use of 1080 has been the lack of reliable meth

@

ds of measuring

Tow 1eve1s of 1080 rasidues in tissues of animals suspectad of ©

(Y]
a

ing
poiscnad. Problems with the usa of ¢ Torwwevr.u and gas chromatograpnic
(flame ionization detactor) tast metheds incluce the ralatively large
sample sizes {30 to EOO;g) required for determinaticn of 1080 éeveis

as low as 0.5 ppm. Or. Savarie indicatad that tne.deveiopment and
refinement of more sans1t ve methods, 2.g., jas chromatodraony with

lectron capture detection and mass spectrometry, have anaplad the
{ .
detaction of less than 0.7 ppm of 1080 in one gram samples. He assertad

)]

analy 1:&1 methods currantly available would facilitate more accurats
assessments of the hazards of 1080Q. 'Although'Dr. Savarie statad that
curremt methods could detact fluorocitrats, ne acknowladged that
fluorocitrate would not bo detactad in a tast Tor 1080 residues.

195. In other efforts to determwne poss1b1e secondary paisoning hazards from

the cércasses of coyotas poisoned by 1080, FWS analyzed 1080 residues

24/ Coyote meat fed the raptors consisted of skel eta] or musc]e tissue.

T ..:‘ \.,.-.\4_,...-J - L \..A_-t-jv.,. B RV I T B, en - RS
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viscera might well contain hlgher 1080 or flucorocitrate residues.
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in tissues of ccyotas which died atfer puncturing toxic coliars.

was datarmined that the average 1080 concentration in muscle tissue

of these coyotes was 0.31 pom. Average 1080 concentration in vomitus
: 25/ A

of poisoned coyotes was 0.74 ppm. Ten magpies  were confined with

skinned carcasses of cayotes that died after puncturing'toxic callars

‘with no other food available. Although four dirds died and one of the

four contained 1080 residues, it was concluded that these dDirds

starved to death. The other six birds apparently showed no symotoms

aT 1080 poisoning. The conclusion the birds died of starvazfon Was'
based in part on the fact the skinned covote carcasses drisd up in
the heat and 1f Was ﬁoncluded that the magpies could not =at it

Or. Ronald Bogusky, M.0., Ph.0., an Assistant Profassor in the Nepnhrolagy

Oivision of the Schoel of Medicine at the University of California axt

s

Davis, and a witness for Cefenders, nointsd out that the metabeclic

f ;
5itus, whnich is a gquasi-

5

affects of fluoracitrate mimic diabetes me]
starvation state and asserted that Mr. Connolly had not proved his

contention that the birds died of starvation. In further tasts,

fu

coyote was given a massive overdase of 1080 (300 mg or the contents

ta

O

of a toxic collar), an LDypp being approximately 1.8 mg. This coy
was dissected soon after death and the soft tissues fed to one grbup
of magpies for saven days and another group of magpies for two days.

Even though the coyote tissue contained substantially higher 1080

‘residues than were found in any coyote killed by puncturing a toxic
collar, no evidence of evidence of intoxification was observed., It

‘wds cunciuded tThat Ca& potantias rur §econdary‘Posson%ng 07 Aui=carges

Agg[f An LDgg for a magpie is in the range:of 0.6 mg/k to 1.3 mg/k.
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-of the zsnzyme accnitase and deorives ¢

ch

-
i
i

wildiifs was not signiticant. Thers is, however, avidence that foxe

died attar Teeding on xangaroo rats poisoned by 1080 usad as a

.

. rodenticide in California and that cayotes died aftar fzeding on

ground sguirrels poiscned by oats ftreatad with 1080 in Montana.
The citric acid ar Krebs cycle is the final mechanism for converting
food into energy in plants and animals. Sodium fluyorocacstats, when -

ingested, is metabolized into fluorocitratz, wnich inhibits activity

9]

il1s of energy. This enzyme
{nhibition resu!fs in the blocking of the Kfebs cycla, which secandarily
nlocks glucose metabolism, a2 lessar energy producing orocass. 3lockage
of these‘processes causaes the anergy supply to be raducad to the point

where ¢allular permeability barriers are destroyed, resulzfing in loss

of function and Tinally ca2llular death. 3acause of this call destroying

capabiiity, fluorcacetata is referred to as a callular poison. The

-
!
1

breaxdown in intraceTTuTar pracassas eventuallyrresu ts in the
appearance of groés organ"or organ system disorders. Death may result
from gradual cardiac failure ar vehtricu]ar fibrillation, or progréssive
depression af the central nervous system with 2ither cardiac ar
raSpiratory failure as the terminal event or respiratory arrest
following severe convu15i0n55 Death in carnivorous species is thought
to be the result of centraT nervous system disorders. Or. Savarie

(finding 192) cautioned that these were assumed modes of action based

on tests with rats and had not been proved as to mast species. He

~asserted that there could be other unidentified metaboliteg which

‘ contributed to the toxicity of monofluoroacetate. DOr. Norman Zimmerman,
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Sanior Toxicologist far tha Michigan 3taza Toxic Substance Control
Commission and a witness Tor Defanders, acknowiedged,that a
of the exact mode of action by which Compound 1080 exertad its toxic
affects were not known. He assertad, howaver, that its mechanism

was generally accaptad in the scientific community and that it was

known that 1080'couldﬂlethal1y;dﬁsrupt basic chemical metabolism in

211 animals including man.

Dr. Bagusky {finding 135) surgically removed xidneys from normal rats

and perfusaed them with an oxygenatad tuffar solution containing

oxygen. Under these conditions, kidneys were able to ma{ntaén,norma}
functions for at lsast one hour. He added fluorccitrats o the
profusing medium up to 2 Tinal concsniration of 0.1 mM. During the
course of the experiment kidneys were instantly frozzn aftar 20
minutes of pérfusion prior to adding fluorocitrate and at timed
intarvals thereaftar. Frozen Kidneys were éxtracfed and analyzad

for tissue metaboiites. He concliuded that f1uoroc§trate caysad a
significant fall in kidney tissue adendsine triphosphats (ATP), a
major source of ehergy, tg 43 percent of normal, that kidney function

was reduced to 1/10 of normal and that serious kidney damage had

occurred. The purpose of his sxperiment was io determine how kidneys

produce ammonia rather than to test the effects of fluorocitrate on-

kidneys. Although Or. Bogusky considered that the concentration of

fluarocitrate used was low, it was approximately seven times the one

LA - . . .
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7g/kg Or. Savaria considersd 3 coyoiz weuld re
foxic collar., Dr. Sbguskv assumed that the conversion of
fluorcacatate into fluorocitrats would be on a one-to-one pasis.

He defended this conclusion as reasonabie as$erting that the amount

of fluoroacestats not converted would be trivial even though ha had no

specific data to support that conclusion. Dr. Zimmerman (finding

196) testified that all fluorcacatate would nct be ccnvertad %o
fluorocitrate and thét fhe gquantity convertad wouid vary with the
tissue and the spéciés; Or. Savarie statad that &ased upen
metabolism studies a small perbentageko‘ fluoroacatate would be
convertad ta f1uofoc1trate, Or. 3agusky cohsidered that damage fo
kidneys demonstrated by his egperimehts wauld be the same if
fluorocitrata or flucroacstats wers zaken grally. He acknowleadged
that he had not’performed those axperimeﬂts'ahd that other bodily 7
functions could impact ingestad fluorociftrats betore 1T reached

the kidney. He also acknowledged thaf the concantrations of fluoro-
citrate used in his experiménts on kidneys as single crgans wouid
have been lethal to rats. Although Or. Beogusky is cleariy an
expert an kidneys and their functions,‘he is not an expert on
Compound 1080 dr the amounf of fluorocacetate converted to fluorocitrate
when ingested.

Dr. Zimmerman cited a study (Cater, et al., 1961) with rats treated

with fluorocitrate, which demonstrated marked kidney damage. He

referred to another test (Sullivan, 1979) where rats introduced to
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after 21 days. Rats given sub-lethal dosas of fluorocitrate in
drinking water have been shown 0 grow normally for seven manths

and then to-survive on an intraperitoneal dose of 40 mg/kg which would

normally have been fatal (Peters, 1571). This indicatas that a
certain tolerance for fluorccitrata may te developed. Studies citesd

by Atzert alsc shcow that repeated sub-lethal
vacetate nave increased the tolerance of some species,'e.g., golden
eagles, rats, mica and possibly rhesus monkeys. Repeated sub-lethal
doses of monofluorocacstate in dogs, quinea oigs, rabbits and mallard
ducks, however, accumulated to lethal Tlevels. Or. Boqusky pointed

out that the reason more data wasn't available on whether fluoroacatate
accumulates was because it was so toxic and that animals in the wild

would not normally receive rapeated sub-lethal doses.

Issue &

199. Sodium monoflueorcacetate is a whits, ordorless, powdery, fluoro-
organic salt similar in appearance ta flour, powdered sugar or
baking'powder. It is essentially tasteless, having only a mild
salty, sour or vinegar téste to individuals. It is highly soluable
in water, but re1ative1y 1nso]uab1e'in'orgénic solvents such as
kerosene, alcohol, acetone,vor in animal and vegetable fats and oils.
Sodium fluoroacetate is absorbed through the gastrointestinal tract,

through open wounds and the pulminary epithelium, the lining covering



(finding 181), however, indicata that flucroacetats breaksdown in
the soil, being décomposéd oy certain soil bacteria. Sodium
fluoroacetate poisoning is characterized by a latency period of
from one-nalf hogr to two hours aftar ingesstion, which is re]ated

eath is

O

to the metabolic procasseas cescribéd above (finding 156).
usually within 24 hoursrafter 1ngestion; Or. Barry Rumack, Associatea
Professor of Pediatrics at the University of Colorada, Director of
the Rocky Meountain Poison Control Center, Denver and a witness for
Defenders, ;estified that ne did not consider sodﬁum Tluoroacetatsa

t0 be an accumulative poison in the chronologic sense. He indicatad
that the latancy period in a human may Le as long as five nours.

- 2G0. Reported deaths att”ibutabIe to 1030 have been in connection with its

use as a rodenticide rather than use as a predacide. ODr. Rumack

(finding 199) contended that this was irrelevant because 1030 was

~

ighly toxic nawever used. He testified that 1080 poisonings wera

e

ult to diagnese and that many soisonings were likaly to go.

—h

diffi

O

unreported. Etvidence in the record is to the effect that individuals
handling or exposed to 1080 in cohnection.with preparation of bait
statidns or toxic collars did not suffer any i1l effects provided
proper precautions such as wearing protactive clothing were taken.
For example, Mr. Charles Howard (finding 71) ruptursd the reservoir

from a toxic collar in the process of adjusting or removina 4 collar
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ling whe solution on nis hands. He washed nis
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with dirt. Mr. Randall festi7ied that in the course of injecting
meat baits with 1080 so?ution, thé solution frequently spilled an
his pants and shoes. He suffered no 711 effects. |
M%.,Gienn‘Dahién,;a Gunnjson Cqunty, Colorado, uéputx Shariff
beCame 111 and began hallucinating aftar handling a pigce of meat
in a piastic wrapper in the coursé o% investigating a ccmp]aint

talized,

.

concerning the poisoning of some dogs. Mr. Dahlan was nosp
treatad and released. Subsequenf ﬁasts ravealed that the meat
containedrlOSO. Although Mr. Dahlen‘did not touch other than the
wrapper in which the meat was contained, he did not wash nis hands
for some time aftar nandling the wragper containing the meat.

Q

t

Another witness, apparantly suffaring an adversas rsaction

1

Compound 1080, was Mr. 8rian Mitchell who sufferad

-

O

calized numbness

after peing bitten in the thumb by his dog which was poisoned by

carelessly placed 1080 Baits intended for the contral of rats.

Mr. Mitchell was treatad as an outpatient at the Logan County
Hospital (Colorado) and sent home. Ms. Carey Hopkins, the owner of
the dogs involved in the incident investigated by Mr. Dahlen, was
hospitélized suffering frcm what Dr. Rumack described as ciassic
symptoms of 1080 poisoning. C?éssjc;symptoms of 1080 poisoning'
include nausea, Qomiting, diarrhea and hyperactivity.

Ms. Hopkins apparently became 111 after washing blankets upon which

ner dogs had vomited. Alcnougn Ur. sumack testirtiea that survivars of



1080 poisoning wera 1ikaly 2o sutfar permanent, irraversins

[ ]
1
i

iMessrs. Danh ard Ms. Hopkins recoverad with no

ny instancses

fu

abparént adversa atfscts., Or. Rumack was unabﬁa to cite

of patients recovering from 1080 poisoning who suffered permanent

damage. |
202. Related to both environmental and human safaty is the matter of
possible misuse of Compound 1080. The 1972 order citad instanéeévof
misuse of toxicants. and indicated that it Qas gppropriats w0
consider "commonly recognized oractica" and *hat the likalihood of

‘ ‘ 25/

label dirzctions being followed may effect their adequacy. It
will be racalled that Mr. Rénda]? testified that it was not possible
to monitor or contral the apslication of strychhine drop-naits. Ha
indicatad that 17 the baits wers covered, they could not subssquently
bé found. He also rgferred to-the blacament in the fall of 1969 of 51
bait stations; some of which were on Faderal Government property, which
had not been approved by'either the Forest Servjce or the Bureau of
Land Management or for Tdéétion by DWS. He stated that these baits

were placed because of pressure from sheepmen and an overzealous

supervisor in the area. An October 1969 OWS memorandum, of whicn

26/ It is noted that one of the decisions relied upon for the
proposition that commonly recognized practice may affect the adequacy
of labelling directions (In Re Stearns, 2 ERC 1364 (1970) was set aside
on appeal, sub nom Stearns Electric Paste Company v. EPA, 4 ERC 1164,
461 F. 2d 293 (7th Cir., 1972).
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Mr. Randall was c¢ne o7 the racipiznts, indicataed that bassd on ha
) ! ,
: - £ 1080 fooe g b T
auantity a7 1080 used 2nd the number of baits placad, daits werz

S

being overireatad, ther2 was pcor r2cord keeping or that adjdstments
were not teing made far breakage and spillage.

203. Although Wyoming guidelines for the use of 1080 bait stations during
the 1975-77 baiting program callad for an average oonne'station ner
township, méps of placements in the rec&rd indicata that mer2 than
onevstation;was'placed in several tbwnships inAat Ieast‘Campbell

ne bait was permissinie

O

County. Mr, Cfdsby axplained that more than
if thers were barriars such as a highway o% 1 meuntain ranga that
would separats cayaoie populations. In any avent, ft {s clear that
baits were not placed in avery tcwnship and conéidering the total

number of townships, the averags of one per townsnio was not excaaded.

t+

Wr, Crasby alsg refarrad o unauthorizad moving o7 baits and to the

fact that in cartain instancas ranchers wers allowsd £0 destroy the
remains of bait stations where because oF -wealher and other factors
authorizad personnél}were not available to do so. Durihg the New MexjcoA
tasts with the toxic collar under an EUP, an employse of one rancher

was suspectad of removing the toxic solution from three callars and

of storing the solution in an unlabelled container. The collars and

the 501ution were canfﬁscaﬁed ahd the particular ranther was not

allowed to‘partfcipatevfurther in the program. Although similar
incidents cannot be ruled out, the collars in this instance were

furnished free of charge to participating ranchers by the New Mexico



y that given %tne $15.20
ars many ranchers would purchasae collars Tor the ourposa
of obtaining 1080. Mr. Mc8ride likenad such 3 practice to duying

. 27/
a pickup in aorder to obtain a tank of gasoline. In sum, while it is
clear that the extreme toxicity of Compound 1080 requires careful
monitoring if it is to be used in any form, the violations of use

rastrictions shown by this r=zcord ars not a sufficient basis to deny

been unsuccassful to date and treatment s symptomatic, meaning that
thera is no specific treatment. A three-year old girl (Shelley Woodward)
was,hoSpitalized in a comatose condition aftar being found with a
mouthtful of cats which had sSeen scaked in an unknown amount of sodium
fluoroacetate; She was treated with ethyl alcohol, sodium acetate>and
acatamide. She revived after 50 hoﬁrs and appearesd compietaly normal
after 72 nours. Or. Rumack, however, insistad that the treatments had
nothing to do withiher recovery, the child having recaived a sub-
dose and that the significance of hospitalization was in supportive
care, i.ei, maintenance of bodily functicns. He testified that if
the treatments were effectivé, she wauld have revived more Quickly.
Or. Bogusky was of the opinion that she had received a sub-lethal

dose, but nevertheless stated that she would have died without the

treatments.

27/ 1t is noted, however, that South Dakota's apblitation for the
use of 1080 in the toxic collar contemplates that control of retrieved
collars will remain with ADC personnel and it is not clear that it is

1] - ATA +a wanma~lhanmes

P T g e | P
THLENURd Lite QUi 1adlisd LS Wil wu auliicis.



ccntroi, Jetanders have shown 2 7ilm of a dog dyﬁhg af
administerad sod* um fluoroacstata. OF concarn ners is the assartion
that an an1ma1 administersd 1080 is in agony. This wou%d seem O
depend on whether the animal is conscious. While this question cannot
oe anéwered with certainty from evidanca in the record, Dr. Rumack,
describing the symptcms of 1080 poisaning, statad that patients often
comptain of a tart, sour taste in their mouths. He assartad zhat the

unpleasant £fasta was scon follaowed by nausea znd/or vomiting, tingli

>

:)

nag
sensations in the nose, spreadﬁng to the arms and 1ags and faciai
numbness. Still later, in more serious poisonings, the patient suftars
spasmodic muscle contractions followed by generalized saizures.

Or. Rumack ekplained that thé most serious‘}an symoioms grimarily
involve the centrél nervaus systam and the cardigvascular sy 2m and
that aftar the numbness, ting?ing? contracticons and seizuras ratarrad

to above, patfents may also suffer From ag1»au10 fotiowed Oy depresséd
consciousness and evéntual]y coma and death. It i3 the hyseractivity,
muscla contractions and seizures that give the viawer the impressicn
that an animal dying from 1080 is in agony. In this connecfion, the
only apparent mention of pain in the‘hQSpital record of‘Sheiley Woodward
‘(finding 204) is when she began to recover after 50 hours. In any |

event, animals caught in traps and snares and wounded, but not killed,

after being shot, are also likely to be in agony.
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Smear 20st

m

Althoﬁgh Nyoming nas épp?ﬁ d for the registration of, fompound
in a smear post‘formulation, the only witness to testify regarding
such usveas Mr. Rabertlaurgea (finding 128). The applicaticn
envisages i formuTatioﬁ of 0.50 percant sodium monofluoroacetats,
95.50 pé}cent‘Rhodamine 8 dye and 4.0 pertent watar, Mr. 3urgee
described a smear past as a 4 x 4 post into which noles wera drillad
or‘wﬁich was scored with an axe in order to hold scant matarial and

o
00T

=
1w
[&]

which was placad in the centar of an approximataly 24-squa

enclosure. He explained that five barbed wires were usad for enclosing

-Was

c

the post if the post was usad on sheep range and four if the pos

¢

t

on cattle range. These wires wera for the purpose of keeping livestock

away from the post and would not prevent antry by dogs, small mammals

T
i

and birds. The formulaiion used was two ouncas of 1080 to a gal
scant materfal. Mr. Burgee raferrad %o the scant material used as H-40
without further explanation. He indicatad that there was lanolin in

<

‘the formulation, that it readily stuck to the post and that one gallon

would be suyfficient to treat at least three posts. Smear 20sts would

be placed near draw stations (dead Tivestock), the intant being that

coybtes would be attracted to the post by the scent matarial and in
- : ‘\
the course of licking it would receive a lethal dose of 1080. Wyoming's

~application is silent as to the scent or attractant to be used and the

adhesive totenab1e the formu]atjon to stick to the post.



depending on pradation and the number oF shesp. Given the currant cos.

af horses, which he refarred to as "tankers" and which he usad as 1080

baits prior to 1972, and the fact that the rancher usually furnished the
p

posis and wire, Mr, Burgee testified

ot

hat smear posts wers cheaper than
bait stations. Although his experiencs with smear nosts was limitad to
three constructad for experimental purposes in the wintar of 15%6-3

Mr. Burgee testified that they were effactive, asserting that ne had

o 3

trailed and identified by green dye coyates that wers killed by %Zhe

:’,
Y
—a
wn

smear posts. He statad that ne had not found any non-target 2nim
near smear posts Decause there was litfle or no acn-target fratvic

during the winfar.
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TO CONTROL STOCK-KILLING COYQTES
SHEEP OR GOATS IN THIS AREA ARE WEARING

NECK COLLARS THAT CONTA;’N A PQISON, COMFPOUND 1080
(Sodium Fluoroacetate) ‘

‘DO NOTTOUCH COLLARED LIVESTOCK,
COLLARS, OR DEAD ANIMALS.
DO NOT RE% EASE L!VESTOCK

LI

Jard 2z

EL V:NENO COV!PUESTO 1080,

ESTA EN UN COLLAR TOXICO EN LAS OVEJAS O CABRAS QbE U
| ESTAN ATADAS aals

NO TOQUE LOS ANIMALES, LOS |
COLLARES, Ni LOS ANIMALES
'MUERTOS. NO SUE LTEALAS OVEJAS

' O CABRAS.
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Attachment C

USE RESTRICTIONS

P ~

- ~ - . ————y —— ] . e
FOR SOOTUM MONOFLLORCACETATZ (COMPOUMD !

LIVESTOCK PRCTECTIOM COLLARS

Use of coliars shall conform to all app
local regulations.

Collars shall be sold or transferrad only by registrants or their
agents, and onlj to certified applicators or perscns under the
direct supervws on of cartified applicators.

Cert.fwcauwon of applicators shall be per formec by appreopriate Stata
b

t
rngulatory agencies. Prior to certification, sach applicator shall
recaive traxnwng which will include, but need nor be 1imitad to:

(a) Training in safe nandling and placement of callars,

(b) Training in disposal of punctured collars, centaminatad animal
remains, and contaminated vegetaticn and soil,

(¢) Instructions for practical treatment of 1080 rpoisening in

humans and domastic animals.
(d) Instructions on record kaening.

Registrants shall keep racerds of ail collars sold or transferred
Records shall include name and address of =ach racipient along with
dates and numbers of coliars received.

ch certified appliicator w111 Keep written racords showing the
b -

ers of collars:

(a) Purchasead

(b) Placed on livestock, :

(c) Puncturad or rupturad (along with apparent cause of each
nuncture),

(d) Lost or unrecovered,

(e} In use on Livestock, and

(f) In storage.

Applicators also will record the species, date, and location of each
animal found poisoned as a result of the use of toxic collars.

Any poisoning of non-target species will be reported immediately to
EPA or the appropriate State regulatory agency. Each accident or
injury to humans or domestic animals will Tikewise be reported.

Collars will be filled with 1080 solution only by manufacturer

(registrant). Certified applicators will handle only filled collars.

follare chall he usad anlv tn tabke wild ~z2ndds thzt areyv onan domes*is

- -~
w

iivestock,



9.

10.

13.

N

Wnhere colliars are in uyse,

] each logical point of accass shall oe
conspicucusly pested with a biiingual (Zngiish/Spanisnh) warning sign
net less than 8" x 10" in size. Such signs shall be inspecied
weekly to insura their continued prasence and lsgibility, and will

~be removed when collars are remaved. :

Each collar in use shall be inspected by the applicator at least

once a week tg insure that it is properly positicned and unbroken.

Damaged or broken callars shall be removed from the field and either
returned to the manufacturer for repair or disposad of properly.

Disposal of punctured or unservicszable collars and contaminataed
animal remains, vegetation and soil shaill be accomplished by deep
burial at a sate laocation, pretferably on arcperty owned or managed
by the applicataor. :

-

domestic animals and carrosive chemicals. Collars will not be s
in any structure occupied by humans. :

ra
such collars under lock and key in a dry place away from food, fesd
ple
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Jsa af baits shall conform o all anplicable Faderai, Statz and

Tocal laws and regulations.

8aits shall be presarsd, sold or tr?rsferrnd and usad cnly by
Faderal or Statz smployees resgansible for animal damage control
(40C), who are cartifizd applicators
Cartificaticn of applicators shall be performed 5y apgroprizza
statz requiatory agenciss. Pricr to certiticatiaon, =acn apelicater
spall recaiva training wnich will include, out need not 2e limitad
piet
(a) Training in sate handling and nlacament of saits,
(a) ~Training in dispesal of haits, contaminatad znimal
remains, and contaminatad vegetation and scil, -
(2) Instructwons far 2ractical ireatment of 1030 soisoning in
aumans and demestic animals,
(¢) TInstructions on rezcord k2ening

1
|

zach 2ait shail contain no more than 3.5 mg oT sodidm monoTluoraacat
(Compound 1080) and snail 2e composad of lard, failcw or other anima
tissue. 3aits shail contain 2 scant known o 2tiract coyaiss

3daits shall conzain an inactive dye upatiraciive fo 2irds and razdi’
identitiabla Dj numans.

Baits shall be placad onI/ after verification by Fadaral or Stats
AQDC gersonnel that a coycte ki1l or Xills have g¢ccurred. Selesction
of bait sites and olacamant shall be only by qualified ACC personnel
who are certified aoolwﬂau rs. '

8aits shail not be placad within 300 feet of open water or nearer
than one mile to occupied human dwellings.

Baits may de placad in conjunction with draw stations (animal

carcasses). However, not more than two baits snall be placad a:
any one draw station and no mors than one of such stations or two
baits shall be located on one section (540 acres) of

Baits shall be covered with cow cnips, stones, grass or nay or
<im{lar materials. If baits cannot be covered. baits will not be
piacad.
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32its shall sz ramoved wnen: (1) the oFTending animail or inimais
ar2 2liminazza, or (2) within 30 days 7rom =ime hait is olacad

3a1t3 snall c2 monitorad a2t Jeast zvery ssvan Cays. AfTzr 3onail

1s consumed =very reascnable aeffart will ce made o lacats ine
animai, wnhich consumed the hair

Hhen'baﬁts ars glacad, each logical goint of acgcass shall te

consni Jﬂus’v gostad with a bilingual (English/Spanish) warning sigh
not less than 3" x 10" in size. Signs will be inspectad weskly and

wWill be removed when baits are removed or- detarmined to have odesn
consumed : : )

ACC perscnnel shall keep writizn racords oFf the aumbear, lcocation
and dates 2aits were nlacad. A detailed map showing iccation of
baits placad snall also he maintained.

Reoorts oF numan injuries and of all animals taken, ftarget a5 well
as non-target, will be made by ACC zersonnel 7o ZPA ar the
aporcpriata State ragulatory agency.



