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SUBJECT: Transmittal of Reports

SEE DISTRIBUTION:

Inclosed , for retention , are copies of final reports of investigations into the
mortalities of wild horses at Dugway Proving Ground during the Fourth of July
weekend 1976 . The Dugway report addresses results of serological , toxicological
and microbiological investigations . All findings were negative. The Utah State
report deals main ly with veterinary aspec ts of the horse deaths. In addition , the
latter report reviews the deliberations and conclusions of the panel of veterinary
scientists convened by the State to review the incident. The panel reached the
conclusion that “ . . . Hot weather and the limited water supply, which stressed
the horses , were the predisposing factors that led to the death of some 50 wild
horses during late Jun e and early July at Dugway Pruving Ground . .
The two reports are complementary to one another and provide a complete descrip-
tion of the occurrence.

FOR THE COMMA NDER:

~2 m d  M . A . ROTHENB ER(3~ Ph . ~~~~~~~~

as Scien tific Direc tor



44
DIS TRI BUTIO N LIS T

COL Cla ude McClu re, Jr. Dr. Ira Abelow
Director , Biomedical Laboratory Chief , Bio Defense B ranch
US Army Edgewood Arsenal US Army Edgewood Arsenal
ATTN: SAREA-BL ATTN: SAREA-DE--DB
Building E3100 Building E136 8
Edgewood Arsenal , MD 21010 Edgewood Arsenal , MD 21010

Dr. Bernard Berger , Deputy Director Mr. Edgar A. Crumb
Development & Engineering Directorate Director , Chemical Laboratory
US Army Edgewood Arsenal US Army Edgewood Ars enal
ATTN : SAREA-DE ATTN: SAREA-CL
Building E3330 Building E3330
Edgewood Arsenal , MD 2101 0 Edgewood Arsenal, MD 21010

CPT Boris J. Osheroff Project Manager for Chemical Dem.il &
Public Heal th Service Liaison Officer Installation Restoration
US Army Edgewood Arsenal US Army Edgewood Arsenal
Building E5101 ATTN: DRCPM-DR
Edgewood Arsenal , MD 21010 Building E4585

Edgewood Arsenal , MD 21010

Mr. Benjamin S. Goodwin Commander
Chief Engineer US Army Edgewood Arsenal
US Army Test & Evaluation Command ATTN: SMUEA-TD (Dr. B. Harris)
ATTN: DRSTE -CE Aberdeen Proving Ground , MD 21010

Aberdeen Proving Ground , MD 21005

COL Walter L. Mayo, Jr. Mr. Bill Shreve, Physical Scientist
Deputy to the CG for Testing Test Operations & Policy Office
US Army Test & Evaluation Command ATTN : DRSTE-TO
ATTN : DRSTE-DT US Army Test & Evaluation Command
Aberdeen Proving Ground , MD 21005 Aberdeen Proving Ground , MD 21005

Commander Technical Support Directorate
US Army Test & Evaluation Command Technical Library Division
Test Operations & Policy Office US Army Edgewood Arsenal
ATTN : DRSTE-TO ATTN: SAREA—TS-L
Aberdeen Proving Ground , MD 21005 BuildIng E3330

Aberdeen Proving Ground , MD 2101 0



Mr. August T. McColgan Mr. N. L . Klein
Chief , Public Affairs Office Assistan t Deputy for Science & Technology
US Army Test & Evaluation Command US Army Materiel Development & Readiness
ATTN: DRSTE-PA Command
Aberdeen Proving Ground , MD 21005 ATTN: DRCDMD -ST

5001 Eisenhower Avenue
Alexandria , VA 22333

COL Robert T. Cutting , M. D. Mr. Joe Lindwarm
Office of the Surgeon Acting Chief , Office of Lab & Dev Command
US Army Materiel Development & Management (DRCLDC)

Readiness Command US Army Materiel Development & Readiness
ATTN : DRCSG Command
5001 EIsenhower Avenue 5001 Eisenhower Avenue
Alexandria , VA 22333 Alexandria, VA 22333

Commander Mr. Joe W. Penton , Jr.
US Army Materiel Development & Public Affairs Office

Readiness Command US Army Materiel Development & Readiness
ATTN: Historical Office (DRCHO) Command
5001 Eisenhower Avenue ATTN: DRCIN-PI
Alexandria, VA 22333 5001 Eisenhower Avenue

Alexandria , VA 22333

Administrator Dr. K. C. Emerson
Defense Documentation Center Deputy for Science & Technology
Cameron Station Assistant Secretary of the Army (R&D)
Alexandria , VA 22314 Room 3E390

Pen tagon
Washington, D. C. 20310

Director COL John P. Byrne
Defense Research & Engineering Commanding Officer
ATTN: Mr. Thomas Dashlell Rocky Mountain Arsenal (SARRM)

Environmental & Life Sciences Denver, CO 80240
Pentagon
Washington, D. C. 20301

LTC George Reddin , Veterinary Corps CPT Paul Barrows
Consultant to Surgeon General for Veterinary Sciences Division

Equine Medicine Academy of Health Sciences
Deputy for Veterinary Activities Fort Sam Houston , TX 78233
Box 25, CLWAH
Ft. Leonard Wood , MO



Commander
White Sands Missile Range
White Sands Missile Range , NM 88022

Commander
Fort Huachuca
Fort Huachuca, AZ 85613

Commander
Yuma Proving Ground
Yuma , AZ 85364

— -‘ S



TABLE OF CONTENTh

I. IN’F1~ODUC’I1ON . . . 1

II. DUGWAY PROVING GROUND . . . 3

m. DEVELOPMENTOF ORR SPRINGS.............. 5

IV CRBONOLOGY OF HORSE INCIDENT............. 8

V. II’mIT STIG.A1’1014S . . . . . . . . . . . . . . . . . . . . . . 16

VI. PANEL REPORTAND SUMMARY . . . . . . . . . . . . . .  24

SECTION VII

.A~PPENDIX 1 .  .  . . . . . . . . . . . . .  .  .  .  . 27

A.PPEN1DI~C 2 . . . . . . . . . . . . . . . . . . . . . . . . . . 43

.A.PPENDIX 3 . . . . . . . . . . . . . . . . . . . . . 49

B1BLIc c~I~APli~r . . . . . . . . . . . . . . . . . . 51

~~ ~~•w~ k.~~~
NOV 23 ~~~III’

UUT~1~ L6u 1J L~D

DISTRIBUTION STATEMENT A
Approved fox public release;

Di~tribiit ion Unlimited



I. INTRODUCTION

\j
The loss of 50 horses during the week of July 4th, 1976 to July 9th, 1976 at the

Orr Springs area of Dugway Proving Ground , and the j oint investigations by qualified per-
Sons of Bureau of Land Management, the Utah Department of Agriculture, and Dugway
Proving Ground scientists involved many areas of scientific investigations. It was necessary
to gather Information concerning the following:

1~ Natural range geography)

2. Plant, insect and rodent life (wild life ecology)

L CUmatological data 1

4. Water sources and chemical analysis of sources 1

5. Range management practices

6. Normal habitat of wild horse herd

7. Wild horse psychology

8. Environmental movements of wild horses

9. Physiology of extracellular fluid s

10. Fluid and electrolyte balance and therapy of horses

11. Necropsy techniques

12. HIstological and pathological procedures

13. Blood chemistry

14. Tissue chemistry 
~

15. BacterIology and virology
)

a. Diseases of local and foreign origin

16. Heavy metal and organophoephorous chemistry )

11. People:

1



a. Personnel of various agencies

b. Press

c. Humane Society

d. General public

18. Natural or “nature” phenomenon

19. Personal observations of people investigatIng,

‘

S

~
.

a. Scientist

b. Veterinarians

c. Bureau of Land Mnnagement

d. Army

e. Wild horse experts

f. Humane Society

g. Press

ii. Interested citizens

A great number of persons supplied data supportive to the investigation. The following
points are pertinent, as well, In considering the causes , reasons and factors which re-
sulted In the death of 50 wIld horses.

A. Under the “Wild Horse Managem ent Act of 1971,” Bureau of Land Maniigement
Is designated with the responsibility for mRlutgement and care of wild horses and burros .

B. The wild horse herd which dwells within the Dugway Proving Ground is adminis-
tered under a cooperative agreement between Bureau of Land Mn-nngement and the Army.
Surveillance Is maIntained by both agencies, but the full responsibility for mfinAgement
and care rests with the Bureau of Land Management.

C. The Utah State Department of Agriculture Is concerned with the health and move-
ment of all animals within the State of Utah , especially under circumstances which may
develop as a potential hazard to the livestock industry of the State.

2
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U. DUGWAY PROVING GROUND

Dugway Proving Ground encompasses 840, 910 acres and is administered by the
U. S. Army. Dugway’s mission is the testing of chemical weapons systems, biological
defensive equipment or other materiel for conventional warfare. In recent years open-
air testing activity has been conducted with slmulant systems only and has had little or
no effect on the wild horse population occupying Dugway.

In 1972 BLM and the U. S. Army signed a cooperative agreement which confirms
BLM management responsibility for the wild horses within Dugway. The ridge line of
the Cedar Mountains forms the eastern boundary of DPG. Through most of the steeper
terrain, the boundary of Dugway is unfenced. This allows wild horses free passage from
Dugway onto natural resource land which lays along Dugway’ s entire eastern boundary.

Approximately 300 wild horses occupy the entire complex of natural resource and
U. S. Army atlministered land. Approximately 75 percent or 225 horses use Dugway
Proving Ground as all or part of their habitat. The entire complex is composed of the
Cedar Mountains proper and two desert extrusions laiown as Granite and Wildcat Mountains.
From the flank of the Cedar Mountains, it is approximately 25 miles of essentially waste-
land to either Granite or Wildcat Mountains.

Of the 841,000 acres of Dugway approximately 50 percent is mud flats with very
sparse vegetation. Twenty-five percent of the area is in a salt desert shrub vegetation
zone and is occupied by only 5 percent of the estimated 225 horses within Dugway. The
reTn~in1ng area Is benchland and mountainous terrain and is occupied by wild horses.

3



- ~~~~~~~~ 

~ ~~~~~ ~
)

/ 
_ _ _  ~ ~ 

( ~ V) L 
_ _

4

I . ~~~~~~~~~ / —42T 1T~•
~~~~~ J~j  4~ ~~~~~~~~~~ \J I/ Taig.t I f ~~~~~~~ ~, ~~~~~ ~~~~~~ ‘~~~~~‘. ~ ~~~~~~ ~

_______ 
r 4328 GM.

) ~~~~~~~ ~~~~~ l k
2S~~~~ ~~~~~~~, 

_ _

~~~~~~~~~ 

‘: 

~~~~~~ 

-‘ - ~~~~~~ ~~~~~

• ~~~~~~~~~~~ DU CWAY ~ PROVING GROUNDS

— 

M.chHI MF~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ “S - 
S.

- ~~~~ ~~~~~ ~. S ~~~~ Gfid. 4-305 • 
~~

-

I.. I
\ (�‘~~ ~ t~r ~

Tii~ nds 

~~~~~ ~~~~~~~~~~~~
\ ..‘‘ / ( . 5%

1’47ECiA ~5*I -

• 
~~~~~

‘ PO
~~E~~~~~

,
j j . .

.— .—— .— .— .——— .— . ~~~~~~~ ~~~
— — — — — — . 

~~~

4



Ill. DEVELOPMENT OF ORR SPRINGS

Location:

U. S. Military Reservation lands lie on the west slope of the Cedar Mountains
within Dugway Proving Ground, Tooele County, Utah in approximately the NW 1/4 of
unsurveyed Section 6, T. 6 S, R. 10 W, SLB & M, 15.5 miles NW of Dugway headquarters.

Situation Prior to Development:

Water source~ at Orr Springs consisted of two trampled, muddy seeps located about
1,000 feet apart in a main drainage and a side drainage on the lower third of the main west
slope of the Cedar Mountains. There was no evidence of prior development. Sheep, cattle
and horses utilized the springs prior to the establishment and fencing of the Proving
Ground in 1942. Since that time use has been limited to horses and small animals and
birds. The water supply was minimal even at the highest seasonal output (estimated at
one-fourth to one-half gallon per minute maximum) which surfaced through the mud but
was not sufficient to flow off the site. Horses obtained the small quantity available by
suckin g it from their own tracks or pawing an opening Into the mud which was heavily con-
tanilnated with urine and feces.

Observers of the horses watering over the past 15-20 years say that the competition
for the available suppiy was tremendous (upwards of 80 head of horses have been observed
at the spring area at one time) . The horses would rema in at water for 12 to 24 hours trying
to quench their thirst and many of the younger or weaker animals were unable to get a full
drink of water.

Development (sumniary):

Development construction was Initiated on May 4, 1976. The lower spring develop-
ment was completed first, producing one-fourth gallon water per minute. The upper
spring produced two and one-fourth gallons per minute upon completion. The develop-
ments were joined via a one and one-half inch pipeline and together piped to a trough at
the pr oposed corral site. A small reservoi r was constructed below the trough to contain
the overflow. The trough has a capacity of four hundred gallons. The reservoir is bowl-
shaped, twenty feet In diameter at the top and three feet deep . Development was completed
May 13, 1976. The greatest depth of water in the reservoir (twelve Inches) was reached
sometime during the first week of July when It was holding about one thousand gallons of
water.

Wild horses and horse hoof prints were observed In the area before , during and
after development (see chronoIo~ ’ of development and observations, following).

5
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IV. CHRONOLOGY OF HORSE INCIDENT

Mr. Glad e Anderson , BLM Chronol ogy:

Development of Orr Springs

a. Personnel Involved :

Arthur Michalicek, Mining Engineer, BLM, Salt Lake District
Glade Anderson, Wild Horse Specialist , BLM, Salt Lake District
Grant Kimber , Equipment Operator , BLM, Salt Lake District
Richard Dekker , Engineering Technician , BLM , Salt Lake District
Ned Penrod, Equipment Operator , USFS, Uintah National Forest,

Provo, Utah

b. Daily Log of Development :

May 3 - - Michallcek drives to Orr Springs in afternoon to check access road
and site conditions.

May 4 -- Penrod moves backhoe/loader to site and begins development of lower
spring. Michalicek arranges for an Army D-7 dozer to be hauled by the Army to an un-

• loading site about 3 miles fro m Orr Springs . Grant Kimber walks the dozer from unloading
site to Orr Springs and begins clearing path for the proposed pipeline.

May 5 -- Michalicek, Penrod, Kimber , Anderson and Dekker work on develop-
ment of lower spring . Hors e trac ks observed at lower spring development area.

May 6 -- Michalicek , Penrod , Kimber , Anderson and Dekker continue to work
on lower spring development and begin upper spring development. The lower spring col-
lection pipe Is Installed and collected water is put Into a temporary trough (400 gallon
capacity) below the lower spr ing . Horses are still drinking from collection area.

May 7 -- A severe rainstorm the previous night washed out the upper spring
development . The lower spring temporary system and trough is still functioning well.
Penrod, Anderson, Kimber and Dekker survey damages. Development work is suspended
because of wet ground conditions.

May 10 -- Penrod , Anderson and Dekker continue development of both springs
and pipeline construction.

May 11 -- Michalicek, Penrod, Anderson and Dekker at site. Collection systems
are near completion. Pipeline construction continues.

8
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May 12 -- Michalicek, Penrod , Anderson and Dekker continu e pipeline
construction. Collection systems are complet ed . Proposed corral is roughly la~, ~d out.

May 13 -- Full crew , Micha licek, Penrod , Anderson , lUmber and Dekker
are on hand for completi on of pipeline. The temporary trough is moved to the proposed
corral site where it is filling at the rate of 2-1/2 gallons per minute. A small reservoir
(see description below) is constructed on the ridge Immediately below the trough to contain
the overflow from the trough.

c. Reservoir Description:

The pond Is bowl-shaped, 20 feet diameter at the top and 3 feet deep. Total
capacity if filled would be approximately 5 , 000 gallons . The reservoi r has a gravel bottom
so that it could not fill rapidly , nevertheless , It had reached a depth of 12 Inches , holding
approxImately 1, 000 gallons, three weeks after construction. Evidence of heavy usag e by
the horses has been observed continuously since the reservoir completion.

d. Water Quantities:

Immediately after the development of each spring , water flows were measured --
lower spring, 1/4 gallon per minute ; upper spring , 2-1/4 gallons per minute.

Observations

Horses were observed almost daily at the Orr Springs site upon the crew ’s arrival .
Numbers varied from 5 to 30 horses each time. Fifty to 100 horses were observed daily
in the flats a few niiles below the spring area. Horse tracks were evidence of horses
using the Orr Springs waters before , during and after development.

May 19 -- Grant Kimber and Glade Anderson go to Orr Springs to check the
pipeline for leaks and check the condition of the overflow pond. Horse tracks were observed
ar ound the overflow pond. Wild horse use around the area was evident.

June 7 -- BLM personnel conduct a show-me trip to prospective bidders on the
Orr Springs water trap. Glade Anderson (BLM), Dick Dekker (BLM), Sonny Duell and
Darrell Taylor all drive to Orr Springs to Inspect the site. At that time It was evident
that horses were drlnkl.ng at both the watering trough and the overflow pond below the
trough.

June 16 -- Ron Hall and Glade Anderson drive to the Wig Mountain water hole.
At this time it was evident that the water hole was receiving heavy use. Thirty-five
horses were counted on the flats between Wig Mountain and Or r Springs.

Proceeding further north on the Wig Road approximately four horses were en-
countered . All horses in good condition.



Inspection of the hors e winter rang e north of Wig Mountain was made byhorseback. The area was in good range conditi on .

June 23 -- Dick Dekker and Glade Anderson stake out water trap complex atOrr Springs. Approximately 10 horses were encounter ed along the road near the oldNavy gun . All horses were In good condition.

Use of the overfl ow pond was evident at this time.

June 29 -- Glade Anderson and Cal McC lusky tak e a load of posts to Orr Springs .Nine horses wer e observed on the road to Or r Springs . All were in good condition . Uponnearing Orr Springs , numer ous horses could be seen in the cedar trees above the wateringtrough . Cal McC lusky left the vehicle and proceeded to walk up to the horses . Onc eCal’s presence was determined by the horses, they moved out across an open ridge Infull view of Glade Anderson. From 40 to 50 horses were observed , all in good condition.

July 1 -- Glade Anderson , Dick Dekker and Cal McClusk ey proceed along theroad to Orr Springs . A band of six animals was observed near the Navy gun . All were ingood condition.

Glade Anderson, who was driving ahead of Dekker and McClusky , observedapp roximately 15 horses moving out from the trees above Orr Springs. All seemed tobe in good condition. Approximately 10 animals remained in the trees for the approximateone hour that we were at Orr Springs. These animals seemed to be alert and were quitenervous due to our presence.

Mr. Cal MeClusky, BLM Chronology:

June 29 -- Arrived at DPG at around 1145 hours. Received badges at approxi-
mately 1235 hours then proceeded to Orr Springs. At approximately 1300 hours , observeda band of six horses shortly after turning onto the road leading to Orr Springs. The horsesbegan running after coming within one-fourth mile. We watched them run approximately
one mile before losing sight of them . At 1315 hours , we observed three immature studs100 yards off road to Orr Springs. All three appeared in good condition.

Arrived at Orr Springs at 1330 hours. We observed several horses standingin the Jun iper In the vicinity of an old water hole. While Glade drove the truck down to thetrap site, I walked up the draw In an attempt to coun t the total band size. I observed 27horses at close range (less than 50 yards). Nearly all the animals appeared to be In goodshape. After returning to the spring , Glade mentioned he could see a few more that wereout of my visthility range. We estimated the band at 50 head In or around Orr Springs.We unloaded the poles at 1340 hours.

June 30 -- Arrived at Dugway at 1130 hours. We were unable to enter the
West area due to some Army maneuvers that day. The Augmentation Readiness Force
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(approximately 40 people) was at Dugway Proving Ground for a training exercise at
Tower Grid on 29 June to 1 July 1976 (Disposition Form dated 8/31/76).

Mr. Ron Hall, BLM Chronolo~ r:

Orr Springs has been used extensively as a watering site for wild horses during at
least the last four years. A maximum of 75-80 horses have been observed watering and
loafing near Or r. An adequate supply of clean, usable water was not available to wild
horses at this site. Two seeps , termed the lower and upper seeps , were the primary
water sources . The water supply at these seeps was fouled with urine and feces to the
point that a domestic saddle horse would normally not drink at either site when encouraged
to do so.

On May 4-13, BLM developed the seeps through the use of U. S. Army equipment.
In addition, the water was piped down the hill 1,700 feet from the upper seep and 500 feet
from the lower seep to a level bench which was to have been a trap site. The wate r was
placed In a trough and the overflow of approximately two gallons/minute was placed In an
open pond 20 yards down the hill. In late June posts for construction of the corral were
dropped off at the site, however, construction was not initiated prior to the incident.

During the development and through the month of June observed horse use at the
pond was heavy but use at the trough was light. Water production had been increased
from approxi mately 360 gallons/day to 2 , 500 gallons/day.

Wes t and south of Wig Mountain, a dredged area collects run-off and provides tempo-
rary water for wild horses . This watering site is five miles west of Orr Spring and
typically dries up each summer. On June 16 , I visited the Wig waterhole and estimated
60-80 horses were using It. I observed 40 horses in six separate bands at the base of
Wig Mountain . At this point in time these horses were in excellent condition .

On July 8th Ken Rlgby , a civilian employee at Dugway, reported being at the Wig
Mountain waterhole on June 28 and 29. He observed “a large number of horses standing
at the Wig waterhole without water.” The horses were gaunt so he tried to chase the
animals with his truck toward Orr Springs on both the 28th and 29th . He reportedl y
chased them two miles.

On July 3, 4, 5 and 6 at least 54 wild horses died on Dugway Proving Ground. The
majority of these died July 3 and 4 In the vicinity of Orr Springs. Two animals were
found dead 18 miles to the west of Orr Springs and four were found 5 miles northwest
near the Wig waterhole.

The horses that were standing at the Wig Mountain dry waterhole could not have
survive 4 from the 28th of June to July 3-4 wIthout water. It is not unusual for animals to
stand around a waterhole that has recently gone dry but thirst will soon force them to seek

11



alternate water sources. In 1000 temperature the horses would have survived 36-48
hours maximum without water.

Orr Springs Is the nearest waterhole to Wig M ountain. I believe that on the after-
noon of the 29th , or certainl y rio later than the morning of the 30th, these horses went to
Orr Spri ngs and obtained water at the overflow pond . Seeps in the immediate area were
not adequate to support 5-6 head of horses so they had to drink at either the overfl ow at
Cane, Black Lake or the drainage ditch to survive.

Horses were observed at Orr Springs on July 1 by BLM employees. It is probable
that in the 100° heat on the 28th and 29th (see maximum temperatures) the horses may
have remained at the dry waterh ole too long. Their condition may have been well below
normal. They were thirsty and gaunt from having stood around Wig too long. The animals
obtained water at Orr but recovery is not immediate. The system must r eadj ust then
forag e must be obta ined for energy . This process takes time; while in this state of con-
valescence something put the animals Into extreme stress which resulted in shock and
ulti mate death .

The only recent recorded activities in the area are as follows:

1. BLM trip to waterhole July 1.

2. Dr. Kirk, DPG physician , picnic , Orr Springs , July 3.

3. U. S. Army helicopter flIghts 2 , 3 and 4 (see flight log).

It is not Iciown that these activities were contribut ing factors In the death øf the
horses . It is possible that aircraft or hors emen could have trespas sed and stressed the
horses. The possibility that some natural phenomenon frightened the horses and resulted
In forced exertion is remote.

The U. S. Army has been vigorously pursuing the theory that development of the
waterhole and altering the animalst traditional watering site resulted In the animals not
being able to find water. If the animals were lucid when they arrived at Orr Springs they
would have found water. Numerous horses had been watering at the overflow pond so the
theory that the animals could not find the water cannot be supported . It is true that
animals may often prefer to drink or graze at a certain site, however , the survival Instinct
will overpower preference.

Dr. A. Paul Adams, DPG Chronology:

Fifty to sixty of the wild horses Inhabit the area around Granite Mountain but the
large majority range up In the general vicinity of Wig Mountain. In the winter time, the
horses have a tendency to range north of Wig Mountain up around the sand dunes and obtain

12
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their wat er from snow and melting puddles of water. After the snow melts in the spring ,
the animals tend to move down on the bench and plains to the south and east of Wig Moun-
tain. There is a large catchment basin or excavation south of Wig Mountain which is
peri odically replenished with runoff water from spring storms . Most of the herd tradi-
tionally water at this mudhole until it drys up, at which time the horses move up to the
springs located to the northeas t In the foothills. The most predominant of these springs
is Orr Springs , which actually consists of two spring s. Other spring s in the area are
Bitter Springs , Cane Spri ngs and a small unnamed spring located northeast of Orr Springs.
The spring north and east of Orr Springs has a very limited flow filling a basin holding no
more than a pint or two. Cane Springs , located higher up in the foothills, has a larger
flow and a horse trough was installed there about a year ago , however , water is available
above the tr ough and at an overflow basin below the trough from which some horses drink,
but they do not drink from the trough. Bitter Springs had a very small basin holding a
few pints , but after the death of the horses DPG personn el scooped out a basin with a
caterpillar tractor and the pool is now large enough to water several head of horses .

The Bureau of Land Management, beginning on 3 May 1976 , started a project to
improve and control the water supply at Orr Springs. The Springs were capped and a
water line carried the output of the two springs down to a metal water trough located 239
yards distance down the wash from the lower spring. The BLM also planned to build a
water trap corral at the water trough to aid them in catching surplus horses for transfer
to other areas . A large pile of freshly creosoted posts were hau led in and stacked near
the trough. On or about 1 July 1976 , a second load of creosote posts were hauled in and
stacked near the first pile . These posts had a very strong odor in the hot sun and could
be smelled for some distance. Undoubtedly they were a factor in repelling the horses.
Lath stakes with blue rib bons were emplaced in the positions where the posts for the
planned corral were to be planted . Installation of the trough was complet ed by the BLM
on 13 May, however , construction of the corral was delayed and no further construc tion
has been initiated up to this date.

As the weather warmed up with the coming of summer , the eatchment basin near
Wig Mountain began to dry up. No rain of measurable quantity had fallen in the vicinity
sinc e 21 May . On 25 Jun e, Mr. George Musg rave of Baker Laborato ry had occasIon to
pas s by the Wig Mountain catchment basin and noted about 40-50 hors es standing a short
distance away. Mr. Musgrave noted that the mudhole was practically dry on that date.
On Monday , 28 Jun e, Mr . Musgrave again drove past the catchment basin and noted that
all free-standing water was gone and the same group of horses was still there. Later that
day Mr. Ken Rigby and Leroy Gourley were in the area filming Have Bee flights and noticed
about 125 horses standing around . They looked gaunt so they tried to gently herd them to-
wards Orr Springs but only about 20 went towards that direction. On 29 June , Mr. Jim
Wright was In the area at 1100 - 1400 hours and saw the same numb er of horses. At
1400 - 1530 hours, Mr. Rlgby was In the area and attempted to gently herd horses again
towards Orr Springs, but with no luck. He found only slightly moist mud in the mud hole.
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On June 29 , 1976, Mr. Glade Anderson and Mr . Cal McClusky of the BLM
brought a load of creosote poles and hauled them up to Orr Springs. On 30 June these
same men also visited DPG . On 1 July Mr. Glade Anderson, Mr. Richard Dekker and
Mr. Cal McClusky brought out a second load of creosoted poles and hauled them to Orr
Springs . Th ey made no observation of sick or dying horses .

On 3 July , Saturday, Dr. H. Kirk, a physician at the DPG Health Clinic, was in
the Orr Springs area with his family on a picnic . He did not see any dead horses although
he was in an area where 4 or 5 dead horses were found on July 4th. He stated that the 20
dead horses found on 4 July would not have been visible to him when he was there on 3 July.
Dr. Kirk spotted several herds of horses compri sing a total of about 40-50 in the Orr Springs
vicinity, none of which appeared to be ill. He fed his dog water out of a paper cup -- water
which had been obtained from the covered spri ng head. The dog was again watered at the
same spot at about 1600 hours after the family had returned to the Orr Spri ngs area. The
dog demonstrated no ill effect up to 14 July , when Dr. Kirk’s statement was taken.

On 3 July at 0730 hours , a DPG milita ry helicopter was on a routine securi ty over-
flight and flew over Orr Springs not looking for horses and none were seen . At 1930 hours
on 3 July , the helicopter again overfiew the Orr Springs area and this time looking for horses
they saw three lying on their side In north gully , but again assumed nothing unusual. On the
evening of 4 July at 1940 hours another overflight was made past Orr Springs and this time
12 horses were noted lying down and one had his feet in the air. The flight crew immediately
called Security , who in turn called CPT Lewter and also COL Templeton, the Acting Com-
mander. The flight came back to pick up CPT Lewter and CPT Lee , post veterinarian.
Dr. Stark and Dr. Plnkham of Life Sciences Division were also alerted and called to duty.
Horses were found dead In the gulch where they had tried to paw the i.eep above Orr Springs
for water.

SUMMARY : The horses stayed at Wig Mountain catchment basin until it dried up
then went to the alternate watering site at Orr Springs only to find the spring capped. The
horses apparently did not go to the BLM trough because It was further down the canyon and
was strange; the area smelled strongly of creosote and ribbons on stakes were flying.
They evidently tried vainly to paw for water in the gulch about 173 yards above the capped
spring which was their traditional water hole but they were too weak and died at that location.
Other horses in smaller groups (2 or 3) were found In other areas also apparently lookIng for
another source of water.

Our investigations Indicate that human activity In the area was very limited and not
more than usual. There was no evidence on any of the horses , living or dead , that they
had b een excessively running, i. e., no dried salt or sweaty foam. CPT Kirk verified In
hIs statement that he saw no human activity in the area on 3 July .
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V. INVESTIGATIO NS

Dr . L. L. Salomon , DPG , presented a summa ry of findings to the assembled panel
members.

Investigations were instituted promptly upon discovery of the problem (the first
specimens were taken on 4 Jul y 1976) and are still in progress , aimed at shedding light
on the cause of the illness. A number of independent laboratories have been rø~uested to
assist without limitation on use of data to preclude the potential of criticism for secretive-
ness, and to serve as a check on the Army’s results. This, however, in no way implies
that In-house data and findings are In any way Inferior to those of other parties. In addi-
tion to these efforts , the Bureau of Land Management and its veterinary medical and
scientific consultan ts, and veterinary medical experts and laboratories of the State of Utah
are cooperating In the investigation. The Bureau of Land Management has ultimate res-
ponsibility for maintenance and protection of wild horses.

To date , the following observations have been made and information collected:

a. The weather has been exceptionally hot and dry . No precipitation was recorded
sinc e 21 May 1976. Waterholes normal ly available to the horses were drying or had dried
up.

b. The waterhole used by this particular herd of horses had been modified by the
Bureau of Land Management in an effort to provide improved water supply (Figure S-i).
However , the new water supply eliminated the customary water source; low stakes with
flags surround the new supply * (a trough and overflow hole) ; two large piles of creosoted
poles are in close proximity to the new supply which emit a strong odor , undoub tedly in-
creas ed by the action of unremitting heat. There is no evidence of use by horses of the
new watering trough (abs en~e of hoofprints). Hoofprints are seen at the overflow hole,
but may originate from a time prior to Installation of stake s and flags , and the time the
logs were brought In. There Is thus circumstantial evidence that horses were, in effec t,
denied access to the accustomed water source.

c. The desperate attempts of the horses to obtain water is illustrated in Figure S-2 ,
which shows that, preceding death, the horse had dug out moist soil to reach water from
a natural source.

d. An artificial water supply, installed by Dugway personnel after the Incident,
consisting of water tanks recessed into and level with the ground , remains unused.
Enlarged natural waterholes, filled spontaneously or filled by Dugway personnel , are
being used. This shows that wild horses may refrai n from approaching or using man-
made water sources even when they are facing disaster from lack of water.

* Since removed
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e. Suspicion has been expressed that military and/or unauthorized human activities
in the vicInity of the horses caused harr assment and Initiated a series of events leading
to their death. No evidence of military activity exists likely to have interfered with the
horses , either because of the nature , scope, locality or timing of the event (see Inclosures
S-i and S-2). The Orr Springs area is sufficiently rugged that horses could have avoided
or escaped from ground-based Interference, including motor vehicles, without major
difficulty. The exception to this might be artille ry firing, but none was conducted.

f. Water from various sourc es in the Orr Spri ngs area appears to be brackish ,
which can be an advantage to herbivores lacking access to salt licks. Aside from a high
content of the comm on ions, the water comp osition is not exceptional. No toxic metals or
anions were found ; the water Is not toxic to rats ; no organophosphorous substances were
detectable, nor are there substances Inhibitory to acetylcholinesterase; there appears to
be no bacterial contamination other than as may originate from rod ent or horse feces ;
and no toxic algae were found. Nothing so far i mplicates the quali ty of the water in the
IncIdent, but rather , it appears that It is the Inaccessibility of water which may have
caused the problem.

g. None of the chemical and microbiological examinations of soil suggest unusual
properties causing or contributing to the demise of the horses.

h. On-site Inspection of plants showing evidence of having been grazed upon as well
as examination of gastroIntestinal contents prove that the horses did not consume a sig-
nificant amount of toxic plants. There are adequate normal forage plants ; the horses
were In a satisfacto ry state of nutrition.

i. No ticks were found on the horses, plants or ground. Very few mosquitoes occur
In the Orr Springs area. Both findings are consistent with expectations for this time of the -
year and weather. Mosquitoes appear uninfected by microorganisms fatal to suckling mice
by intracerebral Inoculation. Thus, these potential disease vectors are evidently not
Involved in the horse incident.

J . The rodent populati on in the Orr Springs area appears not to have suffered from
a catastrophe analogous or identical to that which affected the horses. The population
density seems normal ; trapped animals neither show unusual behavior In captivity nor
exhibit signs of disease on autopsy.

k. The tissues of horses were and are being examined microbiologically; no cause
of Illness In the horses was disclosed .

1. MIcrobiological screening of blood also failed to provide evidence for an infectious
disease. However, hematocrits of the affected horses were grossly elevated . Total serum
proteins were also sIgnificantly above normal. Catlona presented a diagnosticaUy less
useful picture , but there was no evidence of the toxic Ions of arsenic, stienium and lead .
(These ions were also not present ii’ detectable amounts in gastrointestinal contents .)
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Above normal hematoc rits and serum protei ns are the consequences of hemoconc entr ation
caused by dehydration . Progressive severe hemoconcentrat ion is expected to lead to
shock.

No remarkable finding has been made by Dugway Proving Ground , nor reported by
others , which proposed a substantive rea son for the death of the horses other than by de-
hydration . Speculati ons continue to be made, including the possth ility that the hors es were
poisoned by Compound 1080 , sodium fluoroacetate . This is a highly toxic substance banned
a number of years ago, and now practically unavailable except that it is sold for research
purposes with appropriate certification by specialty chemical supply houses . This most
recent issue Is now being Investigated .

Dr. Salomon then provided additional detail on the prevailing climatology Immediately
preceding and during the horse incIdent, as compared to the 20-year climatologica l base
for Dugway.

It was reported that the d& ly temperatures at Dugway were consistently above the
20-year mean durIng April, May and Jun e, and during the period 27 June to 4 July, daily
maximum aver aged 4 degrees above the mean. Relative humidities were below average.
There had been no measurable precipitation since 21 May. Precipitation from 1 January
to 4 July was below average, although above average in April and May. Overall, this had
two consequences: (1) it diminished the water supplies available to the horses -- some
sources had dried up entirely or had been coiiverted to mud earlier than they would have
normally ; (2) it placed an added heat stress on the animals. In practical terms, this
involves an increased water requirement since the evaporation of water by one mechanism
or another provides the means for thermoregulatlon. Thus, we have a decrease in supply
of water and an increased demand. The horses may have been In a precarious state during
the summer , probably earlier in the summer this year than usually. However, in previous
years the animals coped with this problem -- why not this year ?

Next, we proceed to the subject of human activities in the Orr Springs area or within
some distance thereof. Official records show that no military activities occurred In the
area near the date the horses started dying. The National Guard had ceased operations
well before then . However , Bureau of Land Management personnel visited the area on
24, 29 and 30 June and again on 1 July . It is presumed that , had they seen ill horses
and/or harrassment of the horses, they would have responded appropriately .

A comprehensive report, detailing all findings of Federal, State and university
laboratories Is being prepared by Dugway Proving Ground under separate cover.

Appended, for the record , Is addItIonal Information summarizing results of laboratory
arboviral investigations provided to Senator James Abourezk. AU cooperating laboratories
reported negative findings. -
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O DEPA R TMENT OF THE ARMY
\ Wf U/  U. S. ARMY DUGWAY PROVING GROUND

DUGwAY , UTAH 84022

STEDP-MT 13 August 1976

Honorable James Abourezk
ATTN: Special Assistant, Mr. Ron l~roese
US Senate Committee on Interior and

Insular Affairs
US Senate
Washington, DC 20510

Dear Senator Abourezk:

1. At the request of Mr . Paul Howard, Bureau of Land Management, Salt Lake
City, Utah, we are submitting Inclosures 1 to 4, representIng ~esu1ts of Investiga-
tions into a possible viral etiology of the deaths of wild horses at Dugway Proving
Ground. Some of the diagnostic work was done by us. Most of it was conducted for
us, but entirely Independently, by the State of Utah Division of Health and by the
C enter for Disease Contr ol.

2. The specimens assayed, types of assays , and the performing laboratories are
summarized below.

Specimens Type of Assay Laboratory

Hor se Specimens (blood, ~ tickling mice (lc)* Dugway Proving Ground
brain, spleen , spinal
fluid , heart, lddney and Suckling mice (Ic) Center for Disease
liver) Duck embryos Control

Cell cultures (Vero)

Suckling mice (Ic , ip, eo)* Utah State Division
Cell cultures (Vero ,. of Health
LLC-]~fl~2 Cynomolgus
monkey lddney, Hela,
Hep—2, WI—38)
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STEDP-MT 13 August 1976
Honorable James Abourezk

Specimens ‘I~ype of Assay Laboratory

Mosquitoes (nine pools Suckling mice (Ic) Dugway Proving Ground
of females, four species)

Blood Sera Complement fixation Utah State Division
of Health

*Route of Injection: Ic = Intracerebrally
ip = intraperitoneally

= subcutaneously

3. Mosquitoes were trapped in the area of the Incident and assayed because it Is
known that they occasionally serve as vectors of viral diseases. Based on the low
population density of mosquitoes, indicated by a trapping success of less than one
per trap night, and on negative laboratory results , it is highly unlikely that mosquitoes
were Implicated In the deaths of the horses. It may be noted that we also searched for
ticks, another type of disease vector, but found none. The scarcity of mosquitoes and
ticks Is as e~q ected for this time of year.

4. The lnclosures are more In the nature of sumim~-v-les rather than detailed lists
of data. They do show that the rling~iostic studies are quite extensive and designed to
furnish information on a broed range of viral infections. Some assays at the State of
Utah Division of Health remain to be completed. To date, however, all laboratories
report negative findings. Therefore, it can be concluded with considerable confidence
that wild horses which died at Dugway Proving Ground during early July 1976 did not
succumb to a viral disease. There Is also no evidence that the horses had suffered
from the common arboviral Infections In the past from which they subsequently re-
covered.

5. In the unlikely event that the nearly-completed work at the State of Utah Division
of Health should uncover any Information contrary to this tentative conclusion, we
will notify you proxnpt]y .

Sincerely yours,

•

4 m d  MOR Th~~ R A ROTHE~ B~~~~ , Ph.D.
as Scientific Director
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Dr. R. Watkins , Intermowitain Laboratories (BLM consulting lab) provided the
k panel with an oral presentation of their major findings which were then formalized in a

written report to BLM on or about 26 July 1976.

Water:

The water in all but Black Lake is slightly alkaline (pH 7.4-7. 5). The water at
Black Lake has a pH of 9. 2 and is considered alkaline. The chloride content ranges from
9 meq/liter at Kane Spr ings to 51 meq/liter at Colletts Springs. Orr Springs is In the
mid-range with 29 meq/liter. Normal drinldng water has a standard chloride content of
7 meq/liter. Except for possibly Black Lake, neither the alkali nor chloride content
should be detrimental to the physiologically normal animal consuming the water. Water
samples from all areas had acceptable levels of insecticIde and heavy metals. A 1080
(sodium fluoroacetate) analysis of water revealed it to be negative.

Stomach Contents:

Analyses for insecticides and heavy metals revealed the stomach contents to be at
or below accepted levels.

Serum:

The sera evaluated were found to be at or below acceptable levels for insecticides
and heavy metals. Additionally, the Army and Intermountain Laboratories, Inc., con-
ducted feeding tests with the water obtained from Orr Springs . Water was fed ad libitum
to rats and no death resulted from consumption of the water . For those toxic materials
examined, it appeared that there was no basis for evidence of poisoning. Samples of
frozen liver have been submitted to an Independent commercial laboratory for 1080
analyses.

Serum Electrolytes:

Serum sodium, potassium and chloride levels from horse #1 collected on 5 July,
1976 reveals marked elevation of all three elements . How ever , serum sampl es analyzed
for electrolytes in blood samples drawn fro m horses #6 and #7 on 9 July , 1976 revealed
moderate elevations of potassium, but normal sodium and chloride levels. Elevations of
electrolytes may be a sign of hemoconcentratlon and possible electrolyte imbalance.
Serum samples from horse #1 suggested electrolyte imbalances , however, other blood
values suggested normal hydration.

Hematology:

White blood cell counts are within normal ranges, -suggesting that an Infectious
disease Is not respon sible for the deaths . There Is no suggestion of anemia since red
cell volumes are within normal limits. Hematocrits are also within normal ranges.
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Hydration, as measured by the hematocrit, reveals these animals to be normally hydrated.
Electrolyte levels from horse #1 suggest elevations of both sodium and chloride. Some
oral feeding of water may have occurred before these hematology samples were collected,
thereby producing evidence of normal hydration, when in fact , some degree of dehydrati on
may have existed .

Serum Chemistries:

The calcium phosp horus shows minimal alterations except for V31234 which has a
slightly reversed calcium phosphorous ratio. Glucose levels in V30910 are markedly
elevated ; possthly reflecting a response to stress. BUN’s are elevated in all of the animals
along with creatinine values, which are mildly elevated , except for V30910, which Is
markedly elevated . This alteration most likely reflects inadequate glomerular profusion ,
resulting in pre -renal elevati ons of BUN. Other perime ters such as uri c acid , total
bilirubin and in some instances , alkalin e phosphatase and SGOT reflect organ damage,
possibly related to vascular pooling and inadequate oxygenation of body organs. No marked
elevations are noted within the serum total proteins. Serum electrophoresis showed a de-
creased Beta 1 and 2 in addition to a decreased Gamma peak. Normal serum proteins as
well as normal hematocrits, suggest that at the time of blood collection, these horses
were not dehydrated. Again, there is some indication that water was administered to these
horses before blood samples were coUected.

Serology:

Serology tests were completed for Western Equine Encephalitis, Venezuelan Equine
Encephalitis , California Encephalitis and St. Louis Encephalitis. Titers less than 1:8
were reported, thus indicating negative findings for these diseases.

Summary of Post-Mortem Examinations:

Significant lesions present wIthin #27412 consIst primarily of vascular congestion.
No other significant alterati ons were noted. There was some suggestion that the red pulp
portion of the spleen was decreased , suggesting that blood normally found within this
organ was pooled within other areas of the body . Re-examination of the cardiac tissue
reveals some difference In tinctorial characteristics of the muscle fibers , suggesting that
some early fiber degeneration may be present. Evidence of edema within the brain was
not present.

Exam ination of tissues from #27413 reveals several significant lesions. Again,
there was evidence of splenic atrophy with loss of the red cell pulp. Lesions within the
skeletal muscle were quite significant . There were numerous scattered swollen muscle
fibers , suggesting that early necrosis of skeletal muscle had begun. Intestinal lesions
also reveal the presence of a moderate colitis . Hemorrhagic areas were also noted in
the non-glandular portion of the stomach. These changes appear to be quite early , and

22

ad - -  - - - - - -



p...

there is no evidence of healing. A most signifi cant chang e was observed within the
nervous system where clear spaces aroun d many of the vascular structures suggests
perivascular edema. This change has been seen In one other animal, but has not been
cons istently presen t in those examined. There is a report of excessive fluid found in
the cranial vault from one animal that was necropsied earlier.

Findings within these two animals give more support to the theory that some form
of stress or shock was present. Additionally, the perlvascular edema within the brain is
a lesion that has been suspected of being present, but heretofore has not been positively
Identified. This suggests that there may have been some rapid movement of intravascular
fluid into the brain . This is compatible with the syndrome of water intoxication.

The most significant change observed in all of the tissue examined (#27325 , #27326
and #27327) was vascular congestion, primarily of the small peripheral capillaries. This,of course, is a consistent feature of shock, induced by a number of different factors. A
few areas of Inflammation were noted within the intestines and occasionally within the
kidneys. However , these changes were judged not to be significan t enough to result inthe death of the animal. At this time, there appears to be no good evidence for an infectious
disease to be the cause of death. Within the kidneys of the sorrel mare that was necropsied
on Tuesday , the 6th of July , there was some evidence of oxalate crystal accumulation,
suggesting that ingestion of oxalate-containing plants had occurred. Howev4~r , the changes
within the organ were not compatible with severe renal toxicosis as the result of toxic
plant ingestion. During the necropsy of the sorrel mare, fib rin-like tags were noted on
the body surfaces and organs. When these structures were examined microscopically,
it was determined that they were well organized and thus probably of long duration. This
suggests that this finding may not be directly related to the curr ent death loss. Additional
necropsies are needed to determine if this is a consistent finding.
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VI. PANE L REPORT AND SUMMAR Y

Clinical , scient ific , laboratory and historical dat a and /or comm ents were presented
to the panel by personnel of the Army , BLM , or their represe ntative , and Utah State
Veterinarian’s Office. Data included results of evaluation of water, soil and animal
tissues for level of elemental content , toxic chemicals , toxic elements and Infective
microbiologic agents (viruses and bacteria) . Special evaluations were made to determine
the presenc e of any organophosphate lntoxicants or their metabolites. Wildlife and insect
populations were exam.tned for signs of illness, for signs of die-off among them , for signs
that they could be disease carriers and for changes in the normal numbers expected in the
area. Plant life was evaluated for data concerning the presence of toxic forage or algae.
Stomach and intestinal cuntent of deceased horses were examined microscopically for
quantitation and qualitation of fragments of various ingested plants. Reports were made
about necropsies of dead horses following complete gross and microscopic examination of
tissues, blood test data included hemograms, blood serum Ion levels and total and Individual
serum protein quantitations.

Clinical observations of the ill surviving horses included the following:

1. Animals were poorly responsive to external stimuli and often did not run when
approached.

2. Animals were In a weakened state and often were stuporous.

3. Some animals, when caught or in attempts to escape, would collapse.

4. Most animals that died or were affected were within a short radius of waterholes. 
-

5. Some animals demonstrated Increased rates of respiration.

6. Some animals had blood-tinged froth at the nostrils.

Specifically , at Orr Springs (site of horse die-off) two seepage areas were tapped
with a pipe, diverting water into cisterns 300 yards below the normal seepage areas.
The cisterns eventually fed a regular above ground green range water trough. Overflow
water was allowed to collect In a dug-out pond . The pond was not filled at the time of -

die-off. The creosote posts were hauled to the trough area on or about June 28, 1976 ,
by BLM personnel. The posts were new and exuded creosote odor during the die-off
period. The spring site was used as a picnic area on July 3, 1976 by an Army physician
and his family. The family’s pet dog drank water from the trough at least two times and
had no illness.
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The subj ect band of horses normally watered at a site called Wig Mountain. Thissite dried up and the horses migrated to Orr Spr ings . They did not move until they wereforced by a complete absence of water at Wig Mountain. In a dehydrated state they movedacross several miles without any water to a site disturbed by man. These timid creaturesalthoug h “desert wise” shied the improved site for a period of time. (BLM workers
dropped poles at the site and well-meaning Army personnel attempted to drive the horses
toward water.) A family picnic was held In the vicinity for one day. This further agitatedthe band, keeping them away from the water. Finally in apparent desperation, they skirtedthe impr oved site going above it to where they tradi tionally found water at seep holes to
no avail. Pawing and stomping for water they partook of “mud” and not gett ing enoughwater passed the point of no return . Many horses dropped in their tracks without agonalefforts . Soon afterward , the dead horses were observed by Army personnel flying inhelicopters during their normal surve illanc e flights of the Proving Gr ound perimeter .Surviving horses were given water by various methods by personnel who soon arrived at
the scene. Some died In waterholes or soon thereafter. Some horses survived and leftthe area. Dead horses were generally congregated In or close to moist areas of soil.The ani mals died in different positions . Some with heads under scrub cedar trees, somealong, and some on top of foals.

W t h  the data supplied the panel released the following:

Hot weather (with ambient to In excess of 100° F and ground temperature of 120° )and limited water supply , which stressed the horses were the predisposing factors thatled to the deaths of some 50 wild horses during late June and earl y July at Dugway ProvingGround . Since body temperature is regulated by sweating In horses, the environmental
conditions and dehydration evidently resulted in body temperature imbalances. Dehydra-
tion In turn reduced the sweat secretion In the animals thus compromis ing their body heatregulating mechanisms and favored overheating with possible death.

When the horses reached Orr Springs some were In such a physical state that they
died of dehydration. Some horses imbibed enough water to induce water intoxication (toorapid a rehydration) thus causing death and some animals may have died as a result of
plasma and cell ionic Imbalance (especially potassium). Many possibly stronger or less
dehydrated horses migrated to other water sources and survived (Cain Springs, etc.).
Some of the animals were In a dehydration stupor or were too weak to migrate farther
therefore remained at Orr SprIngs . Few if any horses approached or drank from the
water tank that had been provided while some drank from the catchment overflow and from
seepage sites. Mud was caked on some dead animals and some were dead In water seep
areas , suggesting continuing attempts to gain water In spite of the plentiful supply In thetrough.

\/
~t~ONCLUSION: May and June climatic factors of below normal rainfall and relative

humidity plus higher than normal temperatures, coupled with water Improvements that
were In the process of completion were contributing fac tors . The premature drying of
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some water areas forc ed early movement of hors es to other watering areas , which were
in the final stages of development . The horses being dehydrated evidently were reluctan t
to move again and remained in their social groups and died . It became necessa ry then to
restore their former watering areas . Other animal s then overdr ank and died of hype r-
hydration , or from electrolyte imbalance especially of potassiu m. Physiological changes
within the body affected the lungs , heart and brain , resulti ng in immediate death of the
animals , without a struggle . It can be concluded that a series of events , although
individually insignificant , resulted in the sum total of the tragic death of some 50 wild
horses .

These findings are further supported by post-morte m examinati ons conducted by
several veterina rians. Tissue and blood specimens were collected and submitted to:
Dugway Proving Ground , Utah State Division of Health Virus Laboratory , Utah State
University Veterina ry Science Diagnostic Lab oratory , Communicable Disease Center
(Fort C ollins , Colorado) , Intermo untain Laborat ories , Uni ted States Department of
Agriculture , Universi ty of Montana , and the Universi ty of Utah Medical School for analysis.
Results of these analyses lead the panel to conclud e that at no point were any signs of
diagnostic tests suggestive of a toxic substance having caused the horse deaths . Viral ,
bacterial , chemical agents , pesticides , 1080 and African Horse diseas e were ruled out
as well.

The BLM and the Army at Dugway Proving Ground are to be commend ed ~or thei r
efforts to Imp r ove and Increase the existing water supply . Their program of development
was and is consistent to the demands of an increas ing horse herd . Their efforts to improve
the water supply should not be construed In any way to have Intentionally caused the deaths
of these horses.

The wild horse herd lives in a military active environment . They have adjusted to
such things as helicopters , planes, military maneuvers and personnel business.
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Vil. APPENDICES

APPENDIX 1

MINUTES OF MEETING BY EVALUATIO N PANE L
ON HORSE INC IDENT

27 July 1976

1. Meet Ing convened at 1300 hours at Dugway Proving Ground on 27 July 1976 wIth the
following people serving as an evaluation panel:

Dr. F. James Schoenfeld Cha irman , State Veterinarian
Mr. David Waidron Dep Commissioner , Utah Dept of Agriculture

and Director of Animal Industry
Dr. Richard Watkins Intermountain Laboratories
Mr. A. C. McChesney Colorado State University
Dr. James L. Shupe Utah State University
Dr. R. A. Smart Utah State University
Dr. George Klover U. S. Dept of Agriculture
Dr. J. I . Moulthrop U. S. Dept of Agriculture
Dr. Robert L. Poulson U. S. Dept of Agriculture
Dr. Tairi Fukushi ma Utah State Health Dept
Mr. Merl in Smith Utah State Division of Health

The following people were In attendance as scientific observers:

COL Adalbert E. Toepel, Jr. Commander , DPG
Dr. M . A. Rothenberg Scientific Director , DPG
COL Robert Cutting DARCOM Surgeon General , U. S. Army
LTC George Reddin U. S. Army Medical Activity, Ft. Leonard

Wood , Missouri
Mr. Clair B. Olsen Dir , MTD, DPG
Dr. Lothar L. Salomon Acting Dep Dir , MTD, DPG
Dr. J. Clifton Spendlove Ch , Environ & Life Sciences Dlv , DPG
Dr. Kenneth M. Brauner Ch , Chemical Lab Division, DPG
CPT David Maxwell U. S. Army, DPG
CPT Russell Lee Post Veterinarian, U. S. Army , DPG
Mr. Martin Houle DPG
Dr. Horace Rees DPG
Mr. George Crane DPG -

Dr. Lou Choules DPG
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Dr. Harold Stark DPG
Mr. A. T. Hereim DPG
Dr. A. Paul Adams DPG
Mr. Richard Davis DPG

The following peopl e were in attendance:

Mr. Paul Howard State Director , BLM
Mr. Ron Hall Wild Horse Biologist , BLM
Mr. Delbert Osgut horpe Veter inarian
Ms. Ronni e VanBeuge Stenographer

(All members of the Evaluation Panel had completed an on-site visit (by helicopter) and
inspection of Orr Springs between 10:00 and 12:00 a. m. on July 27 , 1976. They were
accompanied by COL Toepel and CPT Maxwell , DPG , and by Mr. Hall, BLM , and Dr.
Osgutho rpe.)

2. Opening remarks were made by Dr. Schoenfeld . He stated that a total and thorough
review of the incident of horse deaths at Orr Springs would be made. The review would
Include resul ts of post-mortem examination , serological , microbiological , viral , chemical ,
water , soil , blood electrolyte , physiological , etc., and related analyses completed to date .
The numerous reports In the press and on TV were most confusing and sometimes distorted.
It was to be the basic charter of the panel to sort and evaluate all scientific information
available in order to provide to the State and the public a clear picture of the incident as
well as an understand ing of the underlying causes. The eminent scientists present had
the knowledge and expertise to resolve the question and with the assist of the Dugway
scientists , who had completed the majority of the technical Inves tigation , he was certain
that the evaluation could be completed successfully and with a minimum of conflict.

3. Dr. Schoenfeld then Introduced Dr. Adams who then presented a chronol ogy of the
wild horse deaths at Orr Spr ings and a summary of Inciden t observations .

Questions directed to Dr. Adams and attendees, after the summary, follow:

Q. When were ribbons and stakes put In place?

A. (Hall) On June 23rd .

Q. What did CPT Lee see when he went up there on 4 July ?

A. (Lee) I counted 20 horses dead at that time in Dead Horse Gulch . Fifteen to
twenty others arrived . As we walked down to the area other hors es slowly
walked away. I would estimate they had been-dead several days .
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Q. Was there no post-mortem ?

A . (Lee) It was done the next morning.

Q. (Osguthorpe) When attempts were made to drive horses toward Wig waterho le,
how gently was this done ?

A. (Adams) It was don e by men walking -- no vehicles were used.
(Maxwell) No vehicles were used, as they sink in the salt flats .

At this point Dr. Schoenfeld read a statement made by Leroy Gourley and Ken Rlgby
(DPG personnel) who reported they were servicing cinetheodo lites and noticed the horses
on 28 and 29 June. They had attempted to gently move the horses from the area of the
Wig dry waterhole toward Orr Springs , to no avail . The horses evidently preferr ed to
return to the Wig area .

4. Dr. Schoenfeld then Introduced Dr. Salomon for the presentation of the recap of
scientific findings of DPG , Universi ty of Utah , Colorado State University , Communicable
Disease Center (Fort Collins , Colorado) , Utah State Division of Health , and Montana
University Laboratories.

Questions directed to Dr . Salomon after his report follow:

Q. Were tests run for pseudo-chol inestera se activity?

A. No. Red cell cholinestera se is much more specific and more sensitive to
inhibitors and would be more Indicative of poisoning .

Q. Were specific soil samples gathered from these areas ?

A. Yes. We pr epared aqueous extrac ts of numerous soil samples from the area
which we found negative for organophosphorus agents , insecticides , etc . - .

Q. Were there any other test systems used for various attempts ?

A. (Crane) We used suckling mice for viral examinati on , fed water to test animals
In toxicity studies , analyzed soil and water for heavy metals , arsenic , selenium,
etc.

Q. Twelve animal s (horses) were autopsied . Age of distribution Indicates that 10
of 12 were immature. Was there a reason for this ?

A. We could not catch the mature horses; we caught the foals easily . We took the
freshest material available. The mature dead animals were badly decomposed .
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The younger animals were better for autop sy . Some of the colts received
moisture from their mothers (milk) .

Q. Which would be most susceptible to syndrome ?

A. The young were generally more susceptible.
(Stark) Most were studs . Herds have a social order -- stud s try to steal other
mares.

Mr. Hall was asked to speak on the sociabili ty structure of wild horses:
Generai ly when they are around 4 years old the bachelor studs are kicked out
of the herd . When a band of horses come to water dominant group s drink first.
In the Initial bunch there were 7 studs , 5 colts and 3 mares . The foals were
nursing . One colt was 2-3 weeks old.

Q. What would a four-fold concentration of potass ium do?

A. (Salomon) Potassium is an Intracellular ion. When It decreases in the tissues
they lose their ability to mainta in normal function .

Q. What happens to intrac ellula r fluid when an animal is dehydrated ?

A. The kidneys excrete extracellular ions in order to maintain the normal flow.
As long as extrace llular flow is not changed there is no change In the flow of
fluid . When the kidneys cannot perform , water leaks out and there will be an
imbalance in the body.

Q. The gross necropsy of the horses which were found Indicated that they had
rather large amounts of fluid In the Intest inal tract. What happens to the fluid ?

A. This really has no significant effect. They were led to water and given water
to drink and then died. They could just as well have had hypotonic problems
and died too.

Q. They were exposed to drinking after they wer e dehydrated . Water In intestines
indicates they had been watered and not dehydrat ed.

A. When you go through a state of shock you still die. We agree with Intermountain
Lab that this could be the hypothetical evidenc e of stress on the horses , but Is
probably due to dehydration .

Q. When an animal is dehydrated and has parava scular edema the re is an increase
of fluid Into the Central Nervous System. if they had cerebral edema they took
In fluids .
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A. The brain shrinks and edema may form around this shrunken area of the
brain. All horses didn1t have the same experience with the water.

Q. Are you familiar with polioenc ephaiomalacla of cattle?

A. No.

Q. Did they die of rehydra tf on or dehydration ? There is no hemorrhaging in
rehydration.

A. The horses had hemorrhages In the brains. There were 30 cc or so of fluid in
the brain cavity and the muc ous membranes were very dry and blue-grey.

Q. When the potassium Increased to a toxic level how did the animal die?
(McChesn ey answered his own question) With sudden death -- no struggle.

A. All animals did not have excess fluid In Intestines.

Dr. Watkins read a necropsy on the first horse autops ied . The colt had been
watered several times before It died. -

Q. In regard to the pecking order -- If we could show that dominant animals had
died mostly it would show that - - -

A. Death from engorging water. The mare died right in the waterhole and died
within a few minutes.

(Howar d) We have Information on this age thing .

(Stark) I watched the vets autopsy and saw the small intestines filled with gas ,
rather than water .

(Howard) The aver age age of the first horses that died was 7.4 years (excluding
colts) ; the youngest was 2 years and the oldest was 14 years . Some were
dominnnt studs (7 atuds and 3 females) . The one from Bitter Springs had water
in him; perhaps more of them had water In the G. I. tract.

(Adams) Ther e were only two sources of water available . No other sourc e
could have provided water to the horses.

Q. (Moulth rop questions BLM) Is your water better and Is there more than before?

A. Yes . It is the same water , except that they can get more.
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5 . Mr. Paul Howard was asked to discuss his water project:

We have no prepared report to give you at this time. Following a j oint news release,
at least partially joint , and a jo int press conf€rcnce involving the milita ry and the
State and BLM , we were under the Impression that the matter had been pret ty well
resolved although there was some question as to the cause of shock. How ever , DPG
and the State hav e decided to reopen the whole investigation . The State’s interest
Is , evidently , centered around whether or not there are communicable diseases that
might affect livestock within the State, but pursuant to our agreement , managemen t
of the wild horses was set out as a joint responsibili ty of the BLM and the military.
Then , Dr. Schoenfeld announc ed that he was conducti ng a renewed complete investi-
gati on and he announced this particular meeting without consult ing with BLM and
without any invitation to BLM . Obviously , the Army has come well pre par ed to
brief you and we hav e not come In the same or like manner of prep aration. Our
area of expertise is on wild horse behavior. That might be a key to what happened
here. Also , we have as condu lting veterinarians Dr. Watkin s and Dr. Osguthorpe.
I am shocked that the Army , with the State, would attempt to call a panel such as
this and brief you in such great deta il without offering us the opportunity to be
involved . We could have had experts from all over the United States, but we didn’t
know what this was all about. 

-

(McChe sney) I was not invited her e to represent the Army or the State. I can
assure you that no one here would look at anything that would alter this . We are
here to get to the basic understanding of the problem and Intend to do so solely on
the basis of the scIent ific data presented to the panel . We have no prejudices in
the matter .

(Mr. Howard) The water development which has been labeled the BLM developmen t -

was don e with use of military and Army equip ment. This is a joint effort. In your
deter minations , If you should come to the conclusion that the horses stayed off from
water in the Orr Springs area , then you must conclude that this was a j oint Army!
BLM development. Much has been said about corrals and posts put there. BLM
has , In recent years , trapped wild horses (800 head) that come into these corrals ,
and creosote poles had been used and this was not a problem. Even If the water at
Orr Spring s had been completely eliminated under normal cIrcumstances the horses
would have found a different source. Every waterhole is interlaced with horse
trails and they are all interconnected. It has also been pointed out that the Orr
Springs had little water before this development and I am sure the horses used
other water than Orr Springs to survive on. The development was concluded in
mid-May and the horses were observed using that water from then on. The posts
were dropped off In the latter part of June and horses were observed there at that
time.

I will conclude and say that if Dr. Schoenfeld will await that report , we will give
you a complete written report on findings there , but we are not prepared to give
you the detai led report at this time.
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Questions directed to Mr. Howard after his statement follow:

Q. Do you feel the horses drank from the metal tank?

A . Some did . Not many . Most drink at the pool below the trough.

Q. Did they normally migrate to drinking water ?

A. In my experienc e they did. If they were in bad shape when they got to Wig
Moun tain they might.

Q. What would you describe as Interference?

A. Human interference. Wig dries up every year . It may have been a bit hotter
this year , but in efforts of this sort the attempts to water horses may have
caused deaths , too . It cannot be said that all horses that previous ly watered
at Orr Spr ings normally went to other springs .

(Hall) In past years 1 spent quite a bit of time in the Orr Springs area and
50-75 horses were watering every day . The upper seep was contaminated with
urine and feces. The lower seep had a very small amount of water . The
majori ty of horses were watering at the Wig ar ea . One hundred and twenty-
five horses were seen by Mr. Rigby . This would be all of th~ horses that
utilize the area from Wig. Ther e is a horse trail that goes between Orr (and
I have observed horses on this trail going over) to Cane Springs to water.
We may not be giving these desert animals credit for their intelligence.
Waterho les occas ionally dry up and they have to move up. The strongest
instinct is the will to survive. I believe you could build a fence to the Orr
Springs and the horses would go someplac e else to water . They are adap table
animals and normally a man can break one of these horses in a month or two.

Q. Do mares with their bands have territorial rights ?

A. I do not believe horses are territorial animals. They have preferences but
they can be broken and they will adapt and break their habits . Horses do not
own a piece of territory . I believe band s do have peri ods of intoleranc e which
varies during different seas ons. No. They don ’t hav e a “territory”.

Q. Which animals do die off each year ?

A. It appears to be In the yearl ing age class. Fifty to sixty percent of the young
animals die throughout the year. When It reaches maturi ty death loss is
minimal until they reach old age. Fourteen to fIfteen years old Is pretty old.
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Q. What horses die off ?

A. Any animal being weaned from a mare; additional stress; there has been no
evidence of predatory activity in this area . 

-

Q. Are some horses moving to other watering areas ?

A. One of the horses was at Orr Springs on 1 July . This animal was later observed
watering at Cain Springs . After 4 July activity in this area , it moved to Cain.
On 5 and 6 July the area reached an intense level of human activity. The sur-
viving animals adapted and moved to Bitter Springs. To me this is evidence
that horses that watered at Orr Springs adjusted and moved out to other places.
The fact that they did not drink from the trough and did drink at the hole, in
my mind the animals wer e getting water at the waterhole. At Cochrane
Springs the horses would have drunk out of the trough.

Q. Do they naturally migrate over the mountain ?

A. Yes . It is a well used hors~ trail . Not the entire bunch use the trail --
15-20 used the trail. -

Q. Who pulled and who replac ed the plug ?

A. I put the plug in. The fellows created the waterhole for the horses . I assume
they did this to drive horses down into the area to get them to drink. It was
my feeling that someone was doing this. The plug was switched 3-4 times.
Finally we got the issue resolved . It Is just an incident, between the Army
and BLM. I think it had nothing to do with the death of the hors es.

(Maxwell) I believe It helped the horses. On 5 July we drove horses over
the hill and this was where they went to the water to drink .

Q. I understand BLM rounded up a herd of wild hors es at Dugway last year
without any unusual results despite the fact that they had to be run down .
Is that true?

A . The roundup of 21 wild horses using lawns at DPG last fail was a deciding
factor that these animals were a hazard to the kids on post. We decided to
remove the ani mals. For one and one-half weeks we baited these horses with
fresh alfalfa. The horses drank water fro m the trough and went Into the
corral for the hay .

Q. (Dr. Rothenberg) What was the disposition of the horses ?
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A. A number of them are housed right at DPG . They were given to people at
Dugway if they were willing to care for the h 5rses.

Q. Were these wild or tame horses (feral) ?

A. They cannot be classified as feral.

(Adams) They are not mustang size. I think Mr. Davis has some observa-
tions which might be of interest.

(Davis) J was out and observed that when the spring plug was opened they - -

drank. We have observed horses using the opening below the trough , too . The
object of removing the plug was to give four horses water. They drank. Next
morning we drove four others in to water. Some still died. Two adults and
one colt were found next morning that survived. Probably taking blood samples
was a greater source of death than the water. The horses drank hail a dozen
times from 10:00 to 3:00 that day .

(Spendlove) We stopped taking blood because we felt it put too much pressure
on the animals. 

-

Q. Why didn’t you use the lower opening ?

A. (Davis) Mainly because I hated to see the horses have to move any farther.
Most of the horses were watering in the opening by Wig Mountain. I felt that
if a horse came up to the upper springs I doubted that they would have traveled
around the poles and flags. After the horses had stayed there in that condition
and traveled u p t o  Orr Springs the dr nw was only filled wIth mud and they were- -

eating it. They had mud In their mouths and intestines. I will agree they will
move to different areas. We also observed the banded horses (these were
banded by BLM some months previously ) Mr. Hall was talking about.

(McChesney) Creosote posts -- In the past year I have di~~~osed horses dying
from eating creosote posts. These were tame horses. The poles were there.
The flags would have spooked them. Some of these horses were watering at
Wig. This watering hole drIed up in June. DurIng June poles were dropped;
some changes in habitat at Orr Springs . Dr. Kirk was also in that ar ea on
3 July. This was an upset to their habitat . At this time there was a week of
fairly concentrated human Involvement in this area.

6. Dr. Schoenfeld stated (in respon se to Mr. Howard) that the news media was not
satisfi ed with the announcement they received -- they were continually asking questions
and probing. We f elt we needed some answers. We , in setting up this panel , have asked
Dr. Taylor , whom we assumed to be the voice for BLM , to be on our panel and he was
extended an Invitation and was sent a letter. Dr. Watkins was involved in that area and
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we had asked for some written reports from BLM In regard to thei r findings and they
were not forthcoming, so we felt that we were In order ~nd had to resolve the problem .
We have not heard an answer from BLM nor do we have a final report . We have their
findings from their pathologist, but except for news media we have not heard a full
report. The piping of water , the BLM development plan , and description of activities
has not come forth. We have gotten nothing from BLM.

(Howard) Dr. Watkins was contracted by BLM to do veterinarian work. On reports --
we have never received a copy of the Army ’s report either.

7. Everyone is requested to leave the room except for the panel , which Is to go into
executive session , and the stenographer and COL Toepel.

Q. (McChesney is directing these questions to COL Toepel) This Have Bee -- does
it have anything to do with the horses ?

A . No. Have Bee is an RPV (Remotely Piloted Vehicle) which Is normally
launched from a C-130 aircraft over the western hail of the Dugway Rang e --
pri marily over the Salt Flats .

As far as the National Guard activity goes , they had an assault aviation company
here during the period of 5 to 8 June. They were involved primarily in training .
I have heard allegations that there may have been some low level flights over
the area which may have affected the animals. The guard dep arted several
weeks prior to the incident (18 Jun e) and had flown only over the areas far to
the south. Also, our aircraft normally make two 2-hour surveillanc e flights
of our perimeter per week. During the July 4th weekend , two flights per day
of the perimeter were made because of an alert of the potential of intrusion
with the intent of creating a disturbance. It was during one of these overflight s
that the dead horses were observed. 

-

Q. Where is Grid #3961, in reference to the two platoons that bIvouacked the
nights of 10 and 15 June ? 

-

A. No other ground operations were conducted at any area of the Cedar Mountains.
(Col Toepel will obtain the requested Informat ion on Grid #3961 .)

8. COL Toepel leaves . Dr. Schoenfeld draws a rough map on the blac kboard of the area
around Orr Springs. Dr. Schoenfeld tells the panel that he understands that animals go
there by habit. Becaus e of higher temperatures the water at Wig did dry up. The
horses were looking for water . The flags would keep them away . There wer e paw marks
on the cistern tan ks . The majority of horses were dead prior to 4 July. Migration had
to take place prior to the 29th. The ground temperatur e at that time was probably between
120° and 130° , and they could not find any water ; they exercised a little bit going to the
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water. I could not see where they had exercised excessjvely -- there was no sign of
salt or sweating on their hair. They were looking for water and they were confused .
They were alive. I am glad that Dr . Moulthrop drew the comparison between the horses
and polloencaphalomalacia , which we see in cattle. They piled up on top of each other.
They were confused and conc erned . This was their normal area and they were confused.
Some may have hyperhy drated ; those that did drink did survive. The maj ority of the
deaths wer e prior to 5 July . Some followed and ther e were some scattered deaths
throughout the area. I feel that whether it was mismanag ement or not that nature had
interfered. They were going to build a corral to eventually reduce or elIminate these
horses , but because of these temperatures I think natur e may have help ed them out .

9. Mr. Waidron will now give us a report on 1080 , popularly used for coyote bai t.
There hasn’t been any 1080 compound brought Into the State since 1972 , since the Presi-
dent issued an order to ban it. Colorado may , but Utah won’t let it in .

At this point COL Toepel returns with the information on Grid #3961. He reports
it is 5 miles north of Orr Springs . We don’t have anyone in our unit who goes out
there. (He points it out on the map.)

Cinetheodolite instruments with telescopes mounted on them trace the RP V1 s in
flight . It is a high-powered trac king telescope. We have a number of these Instru-
ments at different locations on the proving ground that are regularly serviced .

COL Toepel leaves .

(Mr. Waidron is discussing 1080 with Dr . Brauner , who has been called in to the meeting,
so Dr. Poulson wants to ask question s about the creosote poles.)

(Dr. Poulson) It looks to me like the water system was changed and the horses
won’t go In there. In Montana we put some ar ound a water trough and they choked
to death. If you confine a horse , it Is possth le he may chew poles , but If he is
free to roam he won’t. (There is a difference of opinion here between Dr. McChe s-
ney and Dr. Poul son.) Those flags were the problem . They were soon removed .

(Mr. Waidron resumes his report on 1080.) Animals who have consumed 1080 don’t lay
down and die. It Is a nerve stimulant and they don’t lie down and die a peaceful death .
When the President stopped Its use in 1972 It was rough on sheepmen . It was only their -

hunters that could use the bait. If anyone was caught using this they would lose their
perm its with the Federal and BLM . They don’t even dar e use strychnine . We did have
a report early this spring In the southwest area that someone ’s dog had eaten a coyote
that had consume d 1080 . It was never verifi ed .

(Dr. Bra uner) When the question of 1080 was raised, we were asked to look Into
means of analysis for the compound . We attempted to acquire a sample of the
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compound from commercial supp liers in the State .but could not find any . We
finally located some in St. Louis, Missouri, and sent an Army aircraft there to
obtain It from a biochemic al suppl y house . Incident ly, Dugway had to provide the
supplier with a written waiver of resp onsibilIty prior to releas e of the sample of
the compound . In the meantime , we had contact ed Dr . Francis and obtain ed a
minor amount from him as well as the proposed , acceptable analytical proc edure .
Dr. Francis told us that the method was long, tedious , insensitive and that his lab
had tri ed to use It without too much success. The method involves tissue digestion ,
several steps including filtration , protein prec ipitation , extraction and a final
analysis for fluorid e which serves as evidence of presence of 1080 . The method
is poor. Other gas chromatograph pr ocedures are under Investigat ion with little
success to date .

Dr. Brauner leaves the panel room .

10. Dr. Watkins states that the panel should go over the report . He thinks we are in
agreement . We can eliminate 1080 , viral , chemical and bacterial entities . We are
worki ng out an environm entally Induced situation . What actua lly happens is that we are
in a mystery.

(Wat kins) I arrived at the scene one hour before Dr. Schoenfeld . The horses had
copious amounts of blood tinged foam at their nostrils. I think muscular exerti on
would Increase this . The fluid had dried and It was like a sponge. It was not
vorn .ttus--it was froth that had been aper tnia and was being expelled.

(McChesn ey) If the animal s were dehydrated and the temp eratures were going up
and respiration were increas ed , this would result in hyperka lemia--heart failure ,
gag, gas , frothy. If they died of thirst , they would breathe until they put out all
fluid. If an animal dies with its head downhill , the bead would fill with fluids.

(Moulthrop) Some probably di ed of true dehydration , hyperk alemia and reliydrat ion.
The lab findings indicated tests were done by your folks . Ther e was no sign of
infectious process .

Q. Any accumul ation of edema ?

A. No. No sign of Afric an Horse sickness. Basically , we eliminat ed exotic
diseases.

The water at Black Lake has a pH of 9. 2 and horses have been observed to
drink there , but they usually pr efer other places .

(Watkins) In referenc e to hyperkalem ia, the Army has provided this information
in the packets they pr ovided to us. We sent all materials to a disinterested
laboratory and all samples were hemolized . Even the University of Utah has
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reservations on interpreting this. We have substantiated that collapse was c~iuse
of death--heat exhaustion . We feel that very possibly if the horses did come to
Orr Spri ngs and there was activity there , the walk itself may be the stress we are
looking for.

(MeChesney) Let’s not get carried away by hemolysis.

(Watkins) The proteIns were 8.5 to 5. 5 ranges. The two week old foal had no
hemal concentrati on . Our big decision is the hydration versus dehydration and
possth ly the events that took place .

(Pouleon) We could have both situati ons . I think another thing Is that these horses
are different because of nutritional variances.

(McChesney) I would like to suggest that there might have been more than one
cause of death . Hyperkalemia could be the thi rd cause of death.

(Watkins) On hierarchy , many of the studs were the first to die that day . We have
no post-mortem on any of the animals that died early deaths . I feel that very pos-
sibly these first animals that died did consume substantial amounts of water which
resulted In some form of water intoxication as a cause of It. These horses did
drink and drank substantial amounts. Had they not been in great trouble you
shouldn ’t have seen all of these deaths . You should have lost some of your weak
horses on the way up there . There were a few deaths in the flats but they are in
a spread out pattern .

Dr . McChesney and Dr . Poulson give examples of other places where horses
wouldn’t drink and preferred to die rather than try to break away from being tied - -

with their reins or breaking through a simple barbed wire fence to get at water .

(Watkins) I would expect to see some external clinical signs, but I don’t. No
trauma . No salt deposits -- no not~lng. There may be something that has pushed
them toward strenuous exercise. I feel that they were In a state of dehydration
before they arrived at Orr Springs . They might have died of heat prostration ,
the stress factor being that they were chased or were dumb and walked uphill for
water. 

-

(Poulson) I think that whoever develop ed the water system had good thoughts in
mind . M~migement was excellent and I think that the Army and BLM did a right
thing , but becaus e of seasonal conditions the horses got dehydrated and those that
made it were overhydrated and it was no chemical, bacterial or whatever , It was
simply overhydration or dehydra tion. We feel that the facts should be let out and
no one should be incriminated. -
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I would like to propose that we feel that there was proper management and control
and management was following proper lines and seasonal conditi ons , both the con-
trol of nature, caused the horses to dehydrate or hydrate as a cause of death .

(McChesne y) I felt the news releases wer e horse manure . I no longer believe -
this. The word “ shock~’ causes animal s to go into - - - - but most people
conn ect this with fright. We should stres s in the release to get the word “ shock”
out of this. We should put this out in the form of Its prog ression. (1) Horses
fed at Wig in spring . (2) In summer , horses move up to Orr Springs for another
watering spring . Orr Springs was altered by mechanical means and incre ased
personnel in area . An altered activi ty. (3) Horses moved toward Orr Springs in
high temperatures . They arrive dehydrated . They becam e too weak to move on.
When they reached Orr Springs they got water , some died of thir st, some may have
died of an imbalanc e of ions, some moved to other springs . (4) Plug in -- plug out.
This did not cause any major trouble. (5) The term “shock”. Poor usage.
Weather contributed to this also. (6) Weeds , agents , infection had no part.

(Mou lthrop) There was no basis for belief that there was a toxic agent or infectious
process at play . This has been substantiated. If you have extra specimen samples
to run , I would like to have some run through for other than arhoviral activity.
Experience with foreign or exotic type animal types is lacking. I want to offer this
to you . There is noth ing here that I can see for AfrIcan Horse sickness or exotic
diseases. Dr . Taylor has the frozen tissues and he will see that Dr . Mou lthrop
receives them to run through. Formalln has no value here. Contact N. A. Mixon
at 436-8091 and he will coordinate on this .

(Moulthrop) In the analysis of the water for the blue-g reen algae , ther e was one
ubiquitous specie found . Did Montana University look Into this ?

(Waidron) We do not want to get between DPG and BLM . A week ago KSL In
Salt Lake City came out with an editorial that was very critical of DPG and I
didn’t appreciate it. I have made the suggestion that mayb e if we could get a
signed statement I would like to ask for equal time for the State Veterinaria n’s
Office to put out the facts in a rebuttal because they actua l]y charged DPG with
coverup , but did not charge BLM at all. Do you have any thought on it to try to
clear the air for an Institution out here that has been very helpful to the Depart-
ment of Agriculture for many years.

(Schoenfeld) In the past Dugway has been very helpful to us In diagnosing an anthrax
outhre ak. We had some cattle die of parathion poisoning which the rancher dipped
100 head of cattle Into. We had to decon and wash the area in every way . Dugway
is still working on something that is a littl e more practical than detergent for
washing animals. Dugway has helped us 100 peroent. BLM , in disease control ,
has bent over backwards to help us keep infected animals under control.
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We are here to seek the truth and we should issue a statement of what itis , not
a rebuttal .

Thi s summarized the findings of those here today .

Q. Does that mean water deprivation ?

A. I would say there was a reduced water supply available to them , but the horses
were not deprived--th ey didn’t have sense enough to know what was ava ilable
to them.

We should commend Army and BLM for their foresightedness in developing
water supplies. Mistakes were honestly made.

11 . Dr. Schoenfeld asked for written statements from Dr . Pou lson, Dr . Watkins and
Dr. McChesn ey to be collated with the foregoing minutes of the meeting and before the
panel make s a releas e to the press.

(Mou lthrop) We should have contact with the people at Plu m Island until we are
satisfied. We should go ahead with this and satisfy our own selves as a panel In
this regard . The panel’ s statement to the press can come out to the public without
interf erring with these tests.

(Schoenfeld) We had all better say , “No Comment. ” We will have the press on us
day and night until we come out with a definite statement .

We appreciate you men taking your time to come here today and this has been a
new and Interesting experience in many areas . - -

The secretary will see that two complete sets of pictures are made (preferably
slides) for Dr. Moulthrop and Dr. McChe sney.

(Watkins) We have to use deep discretion on how we word what was done at the
watering supply , but there was no one there on that day to see those horses to say
they did or did not use the water or that the flags scared them away . BLM is being
incriminated for the way It Is being worded . We did not say that due to what was
done the horses did or did not drink. No doub t ther e would have been many deaths
this summer anyway. When the logs , stakes, and flags were down, what would have
happened ? We cannot put too much emphasis on that for that reason .

Animals move according to migration and Instincts . Whether horses would have
moved by 1 July we do not know . Maybe they had sense enough to migrate . If it
had been normal , they may have used the water two weeks later . With very careful
word ing I think both sides would be pleased . We do not know the truth -- something
was differen t for these horses . We had hot weather. They have a 30 year mean ,
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the difference between 116° and 1200 to a horse without water is not that great .
To develop means you have to know the highs and lows. This Is one big smudge
pot. Under past unusual conditions , oldt lmer s have seen stallions band together ,
which Is highly unusual. 

-

12. Dr . Schoenfeld adjourned the meeting at 1700 hours.
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APPENDIX 2

MORTALITY CLASSIFICATION OF HORSES

Actual Count -- Helicopte r

Date Adults Yearlings Colts

Jan 1975 161 No Count 34 (6 mo. ~~d)

Aug 1975 170 17 
- 

33

J an 1976 152 14 30

Count by Area -- Helicopter

January 1975:
Foals ! Percent

Location Adults Yearlings Foals 100 A. Mortality

Granite MountaIn 29 No Count 5 17. 2

Wildcat Mountain 8 “ “ 3 37.5

Rydaich 10 “ “ 4 40.

English Village area 44 “ “ 9 20.5 
- 

-

Wig Mountain area 70 “ “ - 13 18.6

TOTAL 161 34 21.1

August 1975:

GranIte 38 4 13 34.2 10. 5 39

Wildcat MountaIn 0 0 0

Rydalch 28 3 3 10.7 10.7 73
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English Village area 37 5 10 27 13. 5 34

Wig Mountain area 67 ..L ._ i 10.5 7.5

TOTAL 170 17 33 19. 4 10. 0 53% -

January 1976:

Granite 39 4 14 35. 9 10. 3 40 -

Wildcat Mountain 7 1 3 42 . 3 14.3 62

Rydalch 13 1 7 , 7 .0 100

English Village area 24 4 4 16. 7 16. 7 3 . 8

Wig Mountain area 69 5 8 11.6 - 7. 3 61. 0

TO TAL 152 14 30 19. 7 . 9. 2 56%

Additional Data:

Average Band Size -- 4.8

Sex Ratio -- 50/50

In October of 1975 , 10 adult S, 4 colts and 4 yearlings were removed from Dugway
Proving Ground. These horses were creating a problem In the housing area of Dugway.
In analyzing these data this removal did not affect the mortality figures in age class 0-1.
This is significant because it indicates that comparable samples will produc e accurate
mortality data even though exact ly the same animals were not counted on subsequent
flight s. The removal did affec t tota l numbers . The January 1976 count may be adjusted
to 162 adUlts , 18 yearlIngs and 34 colts . -

The data also Indi cates that the 50+ percent mortality in age class 0-1 is occurring
during the period January-Augus t. Probable rea sons for this are foal s being weaned in
the early spring, tough spring storms and the natur al die-off of animals that typically
occurs during this period of time. In most wild populations , die-offs will occur in the
spring after It appears that animals should survive. (Refer to any standard wildlife
populations study.)
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OFFICIAL COUNT - - DEAD HORSES (# 2)

June-July 1976

North Orr Canyon:

1. Sorrel male, l2 years

2. Black male, 5 years

3. Brown female, 3 years

4. Colt , female, 2 months

5. Bay male, 11 year s

6. Brown colt

7. Brown colt

8. Brown colt

9. Sorrel male, 2 years

10. Colt, sorrel , 1 month

11 • Brown male, 4 years

12. Black male, 12 years

13. Sorrel mare, 6 years

14. Black male, 14 years

15. Brown female, 5 years

Upper Orr Seep:

16. Colt

17. Colt

18 . Colt
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Stark Road - Three miles east of Granite Mountain:

19. Mature female

20. Mature male

Orr Spr ings Area:

21. Brown male , 6 years

22. Bucksk in male 12 years

23. Black f emale, 10 years

24. Black male, 5 years

25. Brown male, 3 years

26. Brown female , 4 years , autop sied

27 . Male, 6 years

28. Female , mature

29. Female , brown , mature

30. Female , brown , mature

Bitter Springs:

31. Palom ino colt , 5-6 months

32. Blac k female , 4 years

33. Colt, blue , autopsied

34. Black male , 4 years

North of Orr Springs:

35. Bay male, 3 years

36. Red roan , female, 4 years

37. Sorrel , femal e, 2 years
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38. BuckskIn , female, 4 years

39 . Bay , femal e, 10 years

East of Orr Spring s:

40. Bay female, 4 years

41. Bay female , 8 years

42 . Bay male, 3 years , antopsied

43. Palomino colt , 3-4 months, autopsied

44. Bay female , 3 years, autopsled

Wig Mountain Waterhol e:

45. Bay female , 7 years

46. Sorrel male, 12 years

47. Black male, 4 years

48 . Black male, 4 years

Bitter Springs:

49. Brown male, 2 years

Pass--Orr Canyon:

50. Bay, female, 4 years

51. Bay colt , 3-4 months

One Mile North Orr Springs:

52. Bay colt, 7-8 months

Orr Springs:

53. Brown colt , 2 weeks (taken to Intermountain Lab), autopaied

54. Horse ipotted near #51 (by helicopter) , unable to find

47



.~~ Summary of Losses:

Male 20

Female 19

Colts 14

TOTAL 53

Age/Male Age/Female

2 year s -2  2 years-l

3 yea r s -3  3 year s-2

4 yea r s-4 4 year s-6

5 years - 3 5 years - 5

6 year s-2 6 years - l

ll year a -1 7 year s-1

l2 year s-4 8 yea r s-1

l4 years . - l  lo y e a r s -2

20 19

48 
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An Evaluation Seminar of the Wild Horse Incid ent at Dugway Proving Ground was held on
Tuesday , July 27th , 1976.

The Panel Consisting of:

1. Dr. James L. Shupe- -Head of Dept of Veterinary Medicine at U . S. U.

2. Dr. Ross Smart--Veterina ry Diagnostic Lab orato ry at U. S. U.

3. Dr. Richard Watkins --Practitioner , representing B , L.M. and Intermou ntain
Laboratories

4. Dr. A. C. McChesney--Schoo l of Veterinary Medicine at C. S. U.

5. Dr. George Kiover--District Veterinarian, Veterinary Services at U.S .D. A.
Denver , Colorad o

6. Dr. J. I. Moulthrop--Veterlnary Epidemi ologist at U. S. D. A.

7. Dr. Rob ert Pou lson--Ch ief of Brand Inspection , and Assistant State Veterinarian,
Utah Dept of Agriculture

8. Dr. Tairi Fukushima, M. D. --Epidemiologist, Utah State Division of Health

9. Mr. David Waidron--Deputy Commissioner of Agriculture and Director of the
Animal Industry

10. Dr. F. James Shoenfeld- -State Veterinarian , Utah Department of Agriculture

All scientific , laboratory and clinical data were presented to the panel by the variou s
agencies and laboratories . These findings were discussed with the panel as they inquired
into all aspects of the chronology of the incident and the findings .

The panel met in an executive session foUowlng all presentations. They now wish to
release to the agencies, the press , and to the public , the following:

Hot weather and the limited wate r supply, which stressed the horses , were the pre-
disposing factors that led to the death of some 50 wild horse s dur ing late Jun e, and
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early July at Dugway Proving Ground . Since body temperature Is regulated by sweating
in horses , the environmental conditions and dehydration evidently resulted In body
temperature imbalances.

Clinical , post-mortem, and laboratory findings bear out that early deaths were due to
dehydration (lack of water) and heat exhaustion. Other deaths were attributed to excess
water (hyperhydration) and to apparent electrolyte imbalance, particularly of potassium.
In order to fully understand this phenomenon , it is necessa ry to have a full appreciation
of the physiology (functi on of the body) of the wild horses.

May and June climatic factors of below normal rainfall and relative humidity , plus
higher than normal temperatures , coupled with water improvements that were in the
process of completion by efforts of the Bureau of Land Management, wer e contrib uting
factors. The premature drying of some water areas forced early movement of horses to
other watering areas , which were in the final stages of development. The horses being
dehydrated evidently were reluctant to move again and remained in their social groups
and died . It became necessary then to restore their former watering areas . Other
animals then overdra nk and died of hyperhydration , or from electrolyte imbalance
especially of potassium. Physiological changes within the body affected the lungs , heart
and brain , and resulted in Imm ediate death of the animals, without a struggle. It can be
concluded that a series of events, although individually insignifican t , resulted in the sum
total of the tragic death of some 50 wild horses.

These findings are further supported by post-mortem examinations conducted by several
veterinarians. Tissue and blood specimens were collected and submitted to: Dugway
Proving Ground , Utah State Division of Health , Utah State University , Colorado State
University , Communicable Disease C enter (Fort Collins, Colorado) , Intermountain
Laboratories , United States Department of Agriculture , Universi ty of Montana , and
the Universi ty of Utah Medical School for ana lysis. Resu lts of these analyses lead the
panel to conclude that at no point were any signs of diagnostic tests suggestive of a
toxic substance having caused the horse deaths . Viral , bacterial, chemical agents ,
pesticIdes , 1080 and African Horse Disease were rul ed out as well.

The B . L. M. and the Army at Dugway Proving Ground are to be commended for their
efforts to improve and incre ase the existing water supply . Their prog ram of development
was and is consistent to the demands of an increasing horse herd . Their efforts to
improve the water supply should not be construed In any way to have thtenUor.~.I1y caused
the deaths of these horses.

The wild horse herd lives In a militarily active environment. They have adjusted to such
things as helicopters , planes , milita ry man euvers and personnel business.

The End
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