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selected , commo n rodents and ,i ack rabbit s h~Vo l~(’(’n ~IIhi l’/?e (I in
greater d ’ p I h than I hey were prey I mis 1 y . [ p1  driii 101 oqy •ind LOX i —

• co logy i nformat ion has been oh I a i ned from these nat I ye fauna
specimens as we l l  as from domest ic l ives tock and w i l d  horses .
Methods of detecting tulare mi a have been improved .

Determination of baseline erythrocyte acetylcholinesterase
(AChE) activity level s in wildlife and livestoc k has been complet-
ed. No significant differences were found in levels of AChE by
geographic area. The AChE l evels in livestock were significantly
higher in early sprin g than in fall collections, but wildlife
exhibited minima l seasonal differences. These AChE baseline values
have been applied to the Investigations of known or suspected
exposure events. No toxicological impact has been detected , but
work will continue to determine the effect of organophosphorus on
the environment.

The deaths of ”h4imerous horses du~ inq the week of 4 uly l°76
in the Orr Springs a~vea a t DPG p romp t~d intensive invest qations .
Scient i~~s and investigators from sev4ral cooperating ag ncies
determi ned that the horse deaths were caused by severe d hydration.

In-house Labora tory I odenendent Research (ILl R) s tu d~ es which
relate to the primary mission functions of the Environmental and
Ecology Branch have been included , for the f i rst  time , In this
reqular Progress Report. One such project inc ludes sero logic
ac t i v i ty ,  part icular ly of Cal i forni a encephali t is virus. Others
inc lude the fol low ing : ( I )  Cooperati ve studies on outbreaks of
bovine anthrax in Utah revealed a soi l  origin fostered by altered
c l ima t i c  conditions . (2)  A study of preinstal lat ion history has
been init iated , as required in  Federa l Antiquities Act of l9O~ and
subsequent legIslation. ( 3 )  Studi es on fleas continue wi th
emphac is on •i joint project en t i t le d “Fleas of North America :
Ecology and Syste matics ’ . (4 ) At the request of the Utah State
Veterin arian , an acc iJenta l pa rathion poisoning episode in 180
cat tle In Utah was Investi gated , and decontamination aid was given
to the c.~ttle owner. (5) The presence of ei~1anqered spec i es i n
the fauna and flora of the Dugway area Is being investigated .
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FOREWORD

Epide iniolo gical , ecological and toxicological investigations con-
ducted by the U.S. Army Dugway Proving Ground under RDT&E Project Number
lT l6 l lO lA9lA and TECOM Project Number 7-C0 -1 LT-D PI-OOl to meet part of
the mission requirements of the Organization , Miss ion and Functions
(DPGR 10-3, July 1975 pages 20-8 and 20-9) comprise Volume I of this
two-volume report. Related work performed under In-house Laboratory
Independent Research (ILIR) is also sunuiarized in Volume I.

Progress on other customer-funded environmental studies and pre-
paration of env i ronmenta l impact assessments and statements for DPG
activities are presented in a separate summary report , Volume II .

In conducting the research described In this report, the Investi-
gators adhered to the “Guide to Laboratory Anima l Facilities and Care ”
as promulgated by the Co~miittee on the Guide for Laboratory Anima l
Resources, Nationa l Academy of Sciences, Nationa l Research Council.
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INTRODUCTION

This report is intended to furnish an in-depth evaluation of
data from field and laboratory investigations in support of the
environmental and ecological tasks at U.S. Army Dugway Prov ing Grour~d.(DPG) .

Since the early 1950’s, the impact of the U.S. Army activities
upon the environment has been studied continuously by ecological ,
epideniological , and toxicological surveillance under the guidance
of adv i sory committees (e.g., Scheele and Price Committee). This
program has been planned and conducted by a variety of specialists
wel l informed in methodology and techniques required for the detection
and amelioration of env ironmental insults.

During 1 951 to 1 973, the natural environment was studied in-
tensively, with primary interest directed toward enzootic infections
in nature. Toxicological studies were initiated as part of Program
SAFEST.

OBJECTIVE S

The main objective of this program is to provide a continuous
ecologica l and toxicological surveillance of the natural env i ronment
in the Dugway area. Studies include environmental ecology, ecological
epidemiology and ecological toxicology, and the development of applied
techniques of environmental analysis. Publ ication of environmental
reports of this work in the literature is an important facet of this
program.
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ECOLOG ICAL INVEST IGATIONS OF NATIVE FA JNA

1 . ~ICKGROUNO

Field sampling has been the principa l means of gathering data
for the environmental and ecology studies at DPG . Results and
discuss ions of previous field sarnpl in~ have been presented in
preced i nq annual reports of progress. ‘ Current efforts emphasize
studies on the black -ta iled jackrabbit (Lept4~ californicus) as anindicator animal. The jackrabbit is an ideal T~dicator animalbecause of its broad distribution , daytime visibility , ease of count-
ing and limited breed i ng season. These factors make possible jack-
rabbit population studies at minima l cost over the broad area (90 by 110
m ile s ) under the influence of DPG activities .

Jackrabbit tallies have been made twice a year (March and August),
and all of the ccunts have been totaled into one figure for each
season . Counts were separated from component areas , and the popula-
tion trends were plotted for these areas in the Bonneville Basin.

Much of this work has been presented in annual reports. Re-
valuation of past work is now underway . A portion of the revalua-
tion , dealing with jackrabbit counts , is reported here .

2. OBJECTIVES

The 1974 annual report of progress 2 presented the objectives and
described procedures followed during 1974, 1975 and 1976. The detailed
pl an for Ecological and Epide miologica l Studies of Zoonotic Infections
at Dugway Proving Ground , beginning in 1976, describes and defines
epid emiological studies as an organization mission and function. Most
pathogens of concern as diseases in nature have been rev i ewed , with
emphasis on tularemia. A new collecting schedule and level of effort
were established .

The principa l objective of this portion of the effort was to obtain
detailed i nformation on demography . A prel iminary hand tabulati on served
to guioe the computer work.

‘Dugway Prov i ng Ground . A study of the Ecology and Epizoology of the
Native Fauna of the Great Salt Lake Desert 1 963-1973. DAAD-O9-69
(or year applicable)-C-003O

2Dugway Proving Ground . Ecology Studies in the Bonnevi lle Basin of
West Centra l Utah 1974 RDT&E lX-6-65704-DL14-5; DPG-FR-X100P Nov 1976

:
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3. ACCOMPL I S*~EN T S

Collections of rodents and jackr abb it s presented in Table 1 , paqe 5,
of the 1974 progress report were made on an established schedule. Col-
lect ion s i tes are shown in Figure 1 . paqe 4, of the same report.

Trapping success is given in Figures B-l through 8-15 (Appendix B)
as tota l an ima ls captured per 100 traps and capture rate for the pre-
dominant rodent species ios pe~nophi1us leucurus. Di podosnys erdi I
and Perornlscus ma nicu ld t us , plus total numbers of all species .

Eu tainia s ml n iniu s , Pe ro~na thus tor mos US , P . 1 OflQ iflie1lihri S , 0. ml crops
and Peromysc us cr n i tu s were corne t imes e\ceed I nql y numerous in certa l n
area s (as hiqh f o o t h i l l s  or v e g et a t e d  dunes . Deta i led laboratory
sai~pl I ng and analyses were carr I cci oi~t on the f i r s t  three rodent species.
jackrahbi ts. all carni v ore spec irs and l i v e s t o c k .  Bl ood samples were
div ided for to \ ico loq ’, .

The census ot j ackra bhi ts is o separo te fie ld e~erc ice f rom the
collection of specimens. The transects (IH) have been counted each
March and Au gust. The area covered by the 119 transects was subdivided
into six smaller area s based upon natural geoqraphic harriers such as
mountain ranges or sal t  f la ts .  An effort ~~s made to include 10 or
more transects within each chosen area , but this arrangemen t ~is not
always possible. Each area count was totaled for each season (Fi gure
1), and the resulting totals were reduced to numbers of rabbits per
square kilometer by the following equation :

Density

r = mean f lush ing d is tance

L = length of one transec t (1 mi le  or 1 . ~ 1 k i lometers

ii = averaqe number of animal s obse rc  od per t ransrct

N number o rabbi ts

A = unit a rea

Gross et al d iscuss the 1 imi tot  ions of th is  equat ion and
suggest tha t the counts be ex pressed as an area index , which may
d i f  from the abso lute density by som e factor dependent on the 

-1Gate s .  C . E .  1Q€ ~9. ‘Simulation study of est imators for the line
transect samnl inq method .” B i ome t r ic s  .‘5 :3 F-3~~ .

2Gross, i .E., L.C. Stoddart ond n .H . Wa~iner 1q 74.  “Demographic
analysis of a northern Utah j ackrabhit population. W i ld l i fe
Monographs 40: l-6S .

-
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l imi ta t ions of the counti ng procedure . Using dr ive count , Gross et al .
were able to estimate the absolute jackrabb it population density for por-
tions of the Curlew Valley and suggest that it equals 1. 43 times the
density index in  the Curlew Valley . Further work will be needed , how-
ever, to determ i ne whether this factor may apply to the DPG figures.
At least three areas have population trends si gnificantly different
from the Ougway Va l l ’y area .

The Blue  Lake - I ba pa h area popu l a t i on , for example, showed an
inter esting population drop in the Spring of 1971 after a peak in the
Fall of 1970. The population then slowly recovered , and the high
population persisted 1 year longer than in the Dugway Valley . Quite
unexpected was the phase shift exhibited by the Lakeside-North Skull
Valley population , and the more striking phase difference noted in
Rus h V a l l e y. The da ta fro m t hese area~ resembled tnose from the Dugway
Valley , and such phase shifts between adjacent areas have not been
reported previo usly.

Other aspects of jackrahbit ecology and pop ulation dynamics studies
have produced voluminous and continuous data (except 1 .7 5 and 1976)
from collections and observations made during the last 12 years . These
data are being placed into computer retrieva l for final and accurate
tabulation and analysis. Description of the 119 transects conducted
in Ma rch and August each year are given in previous Progress Reports.’
A preliminary analysis of relative density using uncorrected data is
shown in Figure 1. Age structure and reproductive biology data area
also being introduced for computer retrieval

A portion of reproduction information is shown in Figure 2.
Conception dates seem to be clumped . There were at least three
distinct periods of conception in 1973 and four or five indistinct periods
in 1974. Data were inadequate for ~975 , and none were taken durin g1976. Collection of these data was resumed in 1977.

Carnivore captures and results of tests for hemagglut inat ing (HA)
antibodies to tulare m ia are shown in Tables 1 and 2. These carn i vores
were captured by steel traps and collected by rifle in mountains and
sand dunes wi th in  DPG.

The locations of herds of cattle and flocks of sheep around DPG
at the time of sampling are shown in Figure 2. Page 10 , of the 1 974
Progress Report. Blood samples were t~’~en from the jugular vein.

‘u .S. Army Dugway Proving Ground . A_ Study of ~~~~~~~~~~~~~~~~of the Native Fauna of the Grea t Salt Lake Desert 1 963-1973. DA-42-007-
T~~~~bAA ~~O~Y AMC- 227(R)
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/OONOTIC IN FECTIONS TRANSMI SSIBLL TO MAN

I . IUL A REMIA ( f ran c is t ’ ) l a  tu )a rens is )

a. Background

stud I i’s of I . tu I ~l re’ns I in nature continue as the Si  inle
reprt sen t a t  ive of the oni. 0 Li toad proy raIn 1 ii zoono tic rest’11 ri. h at DPG
In general , ev idence of antibod y activity in rodents and lagoniorphs
i s c f l a I t h  tet - i :rd by low values , whi I e it i s  much higher in ca rnivores
Set ’od ia ~ no s t i .  t es t i ng  of l i ves tock  of ten reveal s rather high levels
of tularem l .f antibodies.

Ehe pass ive hemagg lut indtion test techni que , usin g the highly
t O t  i lted lipopo iysaccharide anti gen , was further refined during the
present reporting period.

h. Obj ectives

(1) To col lei. t and test serum samples from rodents , jack—
rabbits , livestock (sheep and cattle), w i l d horses , carnivores and
other w i ldlife species , to determin e tul aremia activity in nature as
i t  may relate to past te sting act iviti e s at DPG and to detec t ep i—
zoot Ics of potential importance to humans

(‘) To develop and ret inc techniques f o r  testing

i, 3) 1 o na in ta in an I nfl ow of i n formation on the current
status of :oonotic infections in n a t u r e

(4) To maintain liaison with farmers and stockmen in the
area f o r  a source of loc ally maintained animals to sample for es-
tabl is h in~ baseline values

(f’ ) [o coordinate activities with public health and state
Iqr icul ture of f icial s and local mosquito-ab atement districts

(h) To mainta in  the competency of  the -Environment a l and
Ecology Branch

c. Accomplishments

The relative densities of the three most conunon rodents (Am -
tiospermophi lus leucurus , Di podomys ord li and Peromyscus manicu latus )
and other rodent species are shown in Figures B-i to B-iS (Appendix B).
The rodent densities are expressed as numbers per captures per 100
trap s se t. T he resul ts  ar e comb ine d for each year an d are separa ted

10
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for each species having sera positive for F. tularensis (Table 1).
Species of rodents other than the three listed ‘ibove a’Tso include
those species not having positive serum samples. Serodiagnostic
date for jackrabbits are tabulated in the same table. In Table 2,
these data are arranged to show positive results by area . Absolute
numbers of captures are not provid ed , because a quota was established

‘ I  
for each area (between 30 and 60), and a required number was collected
each quarter. In 1974, ‘75 and ‘76, serum samples from 1 ,774, 1 ,157 and
519 rodents; and 241 , 140 and 63 ,)ackrabbits, respectively, were tested
for F. tu larensis (Ta b les 1 and 2). Thirty-seven serum samples from
carnivores were tested during the period (Table 3).  L ivestock sampling
conducted in the spring and fall ‘~s described in detail below, horse
serum samples were taken from a Bureau of Land Managemen t (BLM) round-
up, road kills and a die-off of horses in July 1976. Additional sera
were col lected from two antelopes.

Rodents~ Jackrabbits 1 Carnivores and A n t e l o p e

Levels of recovery of antibodi es front rodents remained
fairly constant for the 3 years,l974 through 1976 (overall percent
1 .0, 3.1 and 2.7 respectively). In Table 1 , PeroiI~yscus ç_ n_it_up and
P,~~~~~~ ius flavus had the hi ghest proportion of spec i mens that were
positive among i~Imals col lected in moderate abundance. A. le urus ,
Dj’.ppdomy,~ ~ •~ ii and P. maniculatus , the rodents most abundant and
widely distributed , had fair1i~ilow rates of antibody response; P.
nian iculatus responded slightly higher. LeiLus californicus had quite
1 v ’

~tTb’~dy levels consistent with previous year fThcfings at DPG .
Two antelope (Antilocapra amer icana ) were tested ; one was positive
w ith a high antibody titer.

Dugway Valley (where relatively more animals were
captured), Dugway Mountain , Wendover and Gold Hill had the largest
number of positive rodents (Table 2). During the 3 years , every
area from which collections were made (except Condie) yielded one or
more positive animals. This suggests that F. tularensis is wide-
sprea d i n the v ic i n i ty of DPG .

Eight of 11 P athu s 1on~~membris captured at Wendover
account for the high , seropositive rate at this collectin g site. The
high frequency of tulare mi a in this infrequently encountered species
is not understood. The F. tularensis organism , while widely distri-
buted in the Bonneville ~asTh, seem s restr i cted i n many cases and
limited to restricted foci.

Recovery of 1. tularen sis antibodies from .~7 carnivores
(Tab le 3) continued at the uniTh”rm ly high rate of nearly 22 percent
during 1974, 75 and ‘76 , as had been reported previousl y. Four

11 
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Vu ’lp~~ macrotis were negative ,’ 
while 20 to 30 percent of Canis

~i!~ r~!~ 
and Tax idia taxus were pos i t ive .

‘I,

‘Only one of 21 V. macrotis was positive In 1 969. In 1972, studies
reveal ed lower devéT~~iient of antibodies to experimental 

infection
In V. macrotis than with other carnivores .
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Table 2. Areas with Rodents or Lagomorphs With Antibodies to Francise lla
tularensis

Quarter ______________________

1 974 1975 1976
Location 1 2 3 4 1 2 3 4 1  2 3 4 Total

Granite Mt. 0/0 0/0 0/0 0/0 0/- 0/- - 1/- - - - 0/0 1/0

Camelbk. Mt. 0/0 1/0 0/0 0/0 0/0 2/0 1/- 0/- - - 0/- 0/0 4/0

Dugway Valle ’ 0/0 1/0 0/1 0/0 0/0 5/0 0/- 0/0 -/0 -/0 0/0 1/0 7/1

Govt. Creek -/0 0/0 0/0 1/0 - 1/0 0/- 1/0 - - - 0/- 3/0

S. Cedar Mt. - 0/0 0/0 0/0 - 1/0 1/- 0/0 - - - 0/0 2/0

W . Cedar Mt. - 0/0 0/0 0/0 - 1/0 0/- 1/0 - - - 1/0 3/0

Orr Springs 2/0 2/0

Cond i e - 0/0 0/0 0/0 - 0/0 - 0/0 - - - 0/0 0/0

Ibapah - 1/0 0/0 0/0 - 0/0 - 0/0 - - - 0/0 1/0

Fish Springs - 0/0 2/0 0/0 - 1/- - 2/0 - - - 1/1 6/1

Dugway Mt. - 0/0 2/0 2/0 - 1/0 - 0/0 - - - 2/0 7/0

Wendover - 0/0 - 3/0 - 8/0 - 1/0 - 0/0 - 1/0 13/0

Goid H il l H 0/0 - 4/0 - 6/0 - 1/0 - 0/0 - 2/0 13/0

Callao - 0/0 - 0/0 - 1/1 - 0/0 - - - 1/1 2/2

Wildca t Mt. 1/0 1/0

Total 0/0 3/0 4/1 10/0 0/0 27/1 2/- 7/O -/0 0/0 2/0 10/2 65/4

14

- ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~



--——-- . --~~----  •- - , ~~~----- -~~ -- — 

~~~~~~
-

-

~~

-

~

Table 3. Percent of Carnivores by Species from Granite Mountain , Cedar
Mountains , Cainelback Mountain and Government Creek

Y EAR .T Tt Lr Vm Baa Total % pos

74 1 5/3 2/0 1/0 8/3
2 -

3 2/0 2/0
4 2/0 1/0 3/0

174 Total 9/3 1/0 ?/0 1/0 13/3 23.1

75 1 10/ 1 2 / 2 12 / 3
2 1/0 1/0
3 1/0 1/0
4 1/1 1/1

1975 Tota l 11/2 1/0 3/2 15/4 26.7

76 1 iO 1/0 2/0 1/0 5/0
2 1/fl ) / I )

3
4 1/1 1/0 2/1

1976 Total 3/1 1/0 3/0 2/0 9/2 22.2

3 Year Total 20/5 5/1 6/2 4/0 2/0 37/8

22.2
25% 20% 30% 0% 0%

aBa Basarisus ast ; See Figure 4 for other species indicated by
initT ~ls.
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Table ’ 6. Results of Sero log ic Testing for ç is la tu lare iisis
A n t i b o d y  i n  Horses , 8 October 1975 and 5 July 1976

Near Engli sh V i llage
8 October 1975

Resu l t s 1 (HA)
Number ~ested __~ - 

Positive 
_____ 

Percent Pos i t i ve

1 7 43.8

Orr Springs
5 Ju ly  197 6

Results (HA )
Numb er Tes ted Pos iti ve Percent Posit ive

8 2 25.0

alentatively 1:40 or more for all livestock until con-
firmatory tests are completed .

T~ib Ii’ / . ( nii p I err ior i  t — I i i uq Q r y e  p Air ! i bodies , Rodent, s and Le,pus cal i —
f o rn ic us , I ) u r i r i j I . inu.ri v Throu gh July 1975. — —

HOS1 SPEC I[ S N(IMB~ R POSITIVE 
- 

_ 
- 
I~~AL liv

Amuros permo ph i i r i s  1 eu cii ru S 1 Wendover

Dipodomys ordii 4 1 Wendover , 2 Fish
S p r i n g s , 1 West
Cedar Mountain

Pero~j na thus parvus 1 losepa

Pc rouiysc us na ni  cul a tu s 5 1 Go 1 d Hill
3 losepa , 1 Condie

~!5- ’oto~na lepida 1 Dugway Mountain

epus cali fornicus 2 losepa
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ECOLOG ICAL TOXICOLOGY

1. ~ CKGROUNO

The fol low i ng stu dy is par t of our con t inuing effort to prov id e
adequate technology for evaluating the env i ronmental impact and
danger to li vestock w hen organ i c phosphate chemic als are used .

• Because nerve aqents arid related orqanophosphorus insecticides
are cholinesterase blocking agents , efforts have been irrade to establish
the baseline levels of acetylchol ineste r’ase (AChE) in the blood of
ta ttle, sheep and selected lepor ids and rodents. Samples are taken
f rom a wide area , and sanrplinq is usually limited to twice yearly.
Consequently , at the present level of effort, this semiannual sanr p iinq
does not provide a system to detec t nerve agents or insect ic ide
exposure . However , this procedure can he used to evaluate the en-
v ironmental imnact and danraqe to livestock result m o  from known or
suspec ted exposures.

0. O BJ ECTIVLS

a. To determine baseline AC hL levels in Jackrab hits , selected
rodents and livestock

b. To determine confidence intervals and to per form relevant
statisti cal tests

c.  To eva 1uate biolog ical methods of detecting agents

3. ACCOM PLISI-1’ IENTS

- $ a. W i1d~ ife ACh E &isel lire Da ta

The toxicological surveillanc e data (Table 8) are arranged
so tha t the wildlife species are presented in the order- of phyloqenetic
rel ationship and subdivided by qeoqraphi cal areas , beginnin g w it h the
westernmost and nov m g  east (Figure 1 , page 4, 1073 Annua l  Summary) .
The area inc l uded i n  th is s tudy is abou t 90 by 110 m i les .

There seem s to he no seasonal va r ia t ion in the AC hE levels
in wildlife, but several years will be required for confirmation .
The data from each specie’s have simply been pooled (Table 8).

The means in Table 8 are used as the baseline AChE values.
The cont’ idence interval hecourres quite small when enough data are
poo led , as indicated , but the standard deviation remains relatively
hiqh (above 20 percent of the rrrean). Thu s, i t seems dou btful tha t
a value ’ of the mea n less than 30 percent below the baseline value
could be considered suspicious, and then onl y whc~n accom pan i ed by a
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sura 11 so nt i sient -e in te’r’va 1 . Repe”a ted sanirpi lug , however . I s required
to t o  I ly e ’s t ahl  i sh the ’ val Id I t.y of any pi ece ’ of evidence.

b. L i ve s tock  ACh E Basel i ne Data

L lvi’s t oc k herd s we r- e’ sanip led at 1 oca t loris i rid i ca ted on the ma p
(I ig ore -

‘ , page’ 1 0, 1 73 Au nua 1 Summary ) . Mean 1 e’v e 1 s of AC hi act iv i ty
f or ’  sheep and s a t t  le au - c’ reported for 4 years bog innin g in the Fall of
15170. C a t t l e ’  qenvr -a fly have higher AChE leve ls in the Spring than in
the f a l l  . A Se51 sona I of te ’ t is a I so seen in the s heep dat a , hut the
d if fe ree rces a r~t ’ sina l I e n - . The hi q her spring AC hi value s irray hi’ caused
by rema ining w inte r  adapt ation , wh ich resul ts in a higher metabo l ic
rate for many a ii m a  I s . Combined data are presented in Table 9.

4. SUMMARY

1 \ c ep t for - the u no sir a I I a 11 and Spr I nq at t 1 e dat a a rid t he s pr- I nq —

- 
‘ to— ta  11 di f t  e’ retls ’ s ’s • var ’ i at I on’~ f rom herd to her-d and year to year

ire les s than 10 perce’nt from the base ’ l Inc va lues and do not. appea r-
to be signifi cant

V~st’l inc ACh EI level s are reported for w i l d l i f e  species during t he
past 0 yea r- s and livestock over’ the past 4 years. Most ot the wi ldl ift’
dat a va r- hit ion s t a y s  w i t h i n  .‘O pe’rt e’rlt of th e  es t 1rhl i stied mean , •thd
there appea r’ s to he no lo ng — t t’r’in t o~ I s o  log i t ’ ,i 1 of te s t o t her t ha ii the ’poss ible ’  exc ept ion of deer mouse populat io ns at l old Hi 1 1  . Red uced

AChI levi’ is we ’re found during on lv two sea sons . I i vest ock dat a showed
si s im i la r  lack of si gnificant vari ation. The” 1 im it ed scope ~f the
present semiannual sampl i ng effort is di scusse~1 with reference to the
detec t ion of t ’x posur - e’ incid ents. Further wor ’ k is needed to establish
dose response in  wildlife ” and to prov ide more” i nforniat ion concerning
norma l hasel inn’ var- i at i on

I
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— Table 8. Acety lcho l inesterase Levels in~~~~d
___

~~~~~~~ --

Percent .
Tota l Deviation
Samp le Conf id ence Standar d from

Speci es 
-— 

Size Mean Interval Deviat ion the Mean

Pinnrospeniro- 61 61.7 ~ 3.5 14 .1
ph i los  leucurus

Di pidonry s 516 64.5 + 1 .1 13.3
ord if -

Per-omyscus 549 47.1 + 1.0 11.7  05
mrn icu la tus

[epu s 218 01.5 + 0.6 4.0 00
cal ifornicus

rable ’ 0 . Ac ety l c ho l i nest era s e Levels in L iv e s to ck
- - ~~~ -- - 

Percent,
Deviat ion

Total Sample Confidence Standard from the
Si~’e Mean) Inte rva l Deviation 

— 
Mean

SHF[ P
Fall 471 05.0 4 1 . 0  13 .7  14
Spring 50.’ 100.0 fi .0 l3 . t ~ 1 4 -

(‘ ATTL [
F a l l  171 034 +6 .8 45.5
Spr i rig 1 03 078 +6. t) 39. 1 1 4’~.
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ENVIRO NMENTAL IMPACT EVALUATION AT DUG WA Y PROV iNG GROUND

1. BACKGROUND

Since the enactment of the Nationa l Environmental Policy Act
(NEPA ) in 1969, evaluat i on of proposed projects for potential adverse
impact on the env ir onment i s requ i red . When an assess men t identif i es
adver-se impact, m i t igating or alternative procedures are sought .

2. OBJECTIVES

A t DPG , all projects are evaluated for their potential impact on
the env i ronment. Projects of a type not previously assessed and
docunrented to fulfill NEPA requirements are considered for preparation
of an Env ironmental Impact Assessment (EIA). All other actions are
addressed in a Conscientious Menta l Evaluat ion (CME) or the Installa-
t ion Env i ronmenta l Impact Assessment (IEIA).

3. ACCOMPL ISI+IENTS

a. Instal lat ion Environmental Impact Assessment (IEIA)

The IEIA , a mass ive document , assesses the routine operation
of DPG and is updated semiannual ly .

b. Pest ic ide Program at DPG

The pesticide program at DPG was assessed in August 1975.
Subsequent chan ges i n procedures have been m i nor and were dealt wi th
in the TELA.

c . Recreation Vehicles

An assessment on the estab lish irrent of a recreation vehicle
area on DPG was prepared in May 1976. A mobilization designation
of fi cer , who is a soil scientist , assisted DPG in the preparation
of this ELA. A regulation based on the EIA is pending .

d. Pi sto l Range

A new pistol range was proposed for DPG in late 1976. The
env ironmental impact of the construction and operation of this range
was addressed in a CME in October 1976.

25
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e. Ranger Battalion Exerc ise

Annually, a battalion of Rangers conducts a 3-day training
- - exercise at DPG . Training consists of parachuting onto the objective

and engaging the opposing forces in a brief small-arm s battle. The
env i ronmental impact of this exercise was addressed in November 1976.

f. Anima l Trapping at Tower Grid and West Granite

Beginning in 1975, demilitarization commenced on hardware
containing nerve agent. EIAs for the demilitarization effort are
discussed in Volume II. Hardware was stored at West Granite Area .
~iiall amounts of leakin g agent were suspected at Tower Grid holding
area , where unidentified mun itions were stored awaiting disposition.
A preliminary rodent trapping and sentinel anima l plan was activated
to examine the situation in support of the EIAs. Live traps (251)

- ‘  for collecting small rodents were set around the perimeter of Tower
-

- - Grid holding area for 3 days (20 to 22 August 1975). Additionally ,
three Peromyscus maniculatus from the laboratory were caged and placed
at each of 12 sites along the fence. One mouse was removed each day
for 3 days , and blood samples were taken . Thirty-seven wild rodents
(mostly Dipodomys ordii and P. manicul atus ) were taken (12.2 animals
per 100 trap nights , indicating average density). AChE levels were
average for both wild rodents and laboratory-reared P. manicu latus.
Around the perimeter of West Granite demilitarization site , 150 live
traps were placed for 2 days (3 to 4 September 1975). Twenty-one
rodents collected (4.9 animals per 100 trap niqhts) indicated average
density . AChE levels were average .
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HORSE D EATHS

1. ~ CKGROUND

Numerous wild horses died during the week of 4 July 1976 in the
Orr Springs area at DPG . A full account of the result ing investi-
gation may be found in other documents ’’2 ; however , a brief suninary
follows .

The area in which these wil d horses roam is rugged and arid.
Before 4 July 1976, the weather had been unusually hot and dry ; no
orecioitation had been recorded since 21 May 76. With the depletion
of the normal water supply and an increase in horse popu l ation , compe-

- - tition for the remaining water was greatly amplified .

The norma l water hole at Orr Spring s had been altered by the
~~reau of Land Management ( BLM); water was piped from its natural
reservoir to a trough surrounded by stacks of creosoted poles and
low marking stakes with flags (Figure 5).

2. O&JECTIVE

To determine the cause of the sudden occurrence of sick , dy i ng
and dead horses, the investigation included but was not limited to
necropsy , gross pathology, serology, microbiological and chemical
analyses .

3. ACCOMPLIS FNENTS

In addition to processing of specimens at DPG , other laboratories
received and processed samples collected as listed in Table 10. No
pathoqens or toxic substances were connected with horse deaths . Path-
ological findings indicated severe dehydration . Symptoms include ,
extreme hemoconcentration , comatose behavior , emanciation and petechial
hemorrhages on the surface of the brain. Details are presented in the
reports.

‘Shoenfeld , F.J. (Utah State VeterInarian), 1976. W i l d  Horse losses,
Orr Springs area, Dugwa.y Proving Ground, Utah. Veterinary Services ,
U.S. Dept. Aqri. 51 p. (Unnumbered printed document).

~U.S. Army Dugway Proving Ground , Investigations of Death~~f Horses
at Orr Springs. Final Report . L.L. Salomon , et al . Sept 1976
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There was no ev idencc of horses using the nrodified water supplies
provid ed by BLM. An example of how the horses attempted to obtain
water is shown in Figure 6. Note the moist soil that had been dug
in an attempt to reach a natura l source of wa ter. The amount of
wa ter t hat normall y appeared in the area shown was reduced because
of the alteration work done by BIM when the trough was installed .
Fur thermore, mos t deceased horses were in tig h t grou ps concentrated
in spots tha t had earlier furnished water .

in an attempt to alleviate the water shortage for the remaining
weak and dy ing horses1 DPG personnel hauled water to tanks recessed into
and level with the ground. This water supply also was unused ; however ,
horses were o bserved drink i ng spr i ng water from natural holes fi lled
and enlarged by DPG personnel (Figure 7).

A meeting of OPG scientists , BLM officials and representatives
from a number of independent laboratories was convened at DPC1 by
Dr. Schoenfeld , Uta h State Veterinarian to consider the above facts.
It was concluded that most of the wild horses died of dehydration ,
though some died of overhydration when water was again made available.
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AR BOV IROLOGY PROJECTS , 1974-1976

~~~~ C K ~~~i~~0~ \D

~ser~~ l~~~ ic s - r~ tv s or nat i~ e a n i m a l s  in western U tah  in the e a r l y
1~ 60s indi ca ted poss ib le  ar~’ov i rus ac t ~v i t v . Fo l l ow—up  l s o l a t i o n
st~ J ies, w h i ch  began in 1965 , cont inue to the present. The di s c o \ e r v
of .~~ e:~ e l - a n Equine Encephal i t is  ( VE E )  in the southern United St a tes
in l-r . ~r -o~-p te d the add i t ion of southern Utah as a s u rv e i l l ance

_I I~r~t -

.~~. ObC i:CTI~~

T~ conti nue sL,r~ei ll a nc e for arhov irus~ s in we stern U t a h  a n d  t o
s~~r~ s’ . t~ie southe t ’n toh a t -ca f or  ~o s s i  hi e intrusion o’ i t u s e S  0
,r~ r 1 1 tu ‘ - i  and p~ hi ic f leO 1 h in ter ’es t

3. ~~~~~~~~~~~~~

e~~t s ’ r r  Ut on o~ ninq 197 —i and 1~~ 5, a t o t a l  of 33~~’S i f lse t s
¼~C~i ‘e~ 

cp - i ’t”o’~ ir us stud ie s were se~;re~at e d  i r ~~o ~ ‘ 1 ~C Ll S  a nd
~ t .~ -o ‘n s~ c s i i r ~: ‘ - i c e. 0 - the ~5 isolat ~ ons , ~~~ u s ” -s ’  Cal i ro - n ’ a

~~~~~~ ~0 ~ a - a  one ~.as Loker n ~ i r~ s - TUe ma~or’ o’ CAL 1
.~s ’ -  r - 

‘
-
~ 

“ A e d s ’s  J o - s a l i  s , inc 1 ud i nq 4U ‘- or HI u e L a~ t” - n i t ’s ’ • 0
m a  a - o  t~~o ‘ ‘o  - - s~’ Sp n in~ s, The Lokern ~ i rus wa s ‘nor’ C~ 1 icoides

~~~!‘‘  100 ’ ? ’ l s ‘ 0~ Lii 100. - -

t s e ~ t s  were a lso collec te~ in sO,.t ht’’’n t a n  j. r~~ r1a 19 ‘a and l° 5.
A t~ t o ]  ~y ~~~~~ S000 u--en s in 1~ S aool s were ass ay s ’ flr jrt’’~ iruss ’~
Se~ or i so lo s’s were oh ta i ned • i nc 1 di na ~ ou r west err O~ 1! s ’ !~~c s ’ ’  P0 —

ii ti S • tw o N~a in Dr ain and one A nopue l s’s A Gro up ~ r~ s

Dur i na 1 07 5 , the i sol a t  ion of Cal i fo rnia en~, euha Ii is ‘. irus •

labor at or y -r -eared Ae des dors~ 1 is . which we re co l l ec ted  as 1ar~ae a
Blue Lake , U t ah , was si .inifico nt since it dt~- on s t ra t t ”d t r -a nso ~ar - ia n
t ransmiss ion and s Laoe s ted  a poss ib le  mode fo r ovem - wi nter in o a~ t he
V 1 rU S .

In l9~6, f ie ld  c o l l e c t i o n s  we t -c cu r ta i l ed  hecau~ e o~ the d ive r - s i on
o~ -- anpower to the study of hot-se deaths at DPG . No co l l ec t i ons  were
lade in southern Utah , and i nse c ts  were co l l ec t e d  on1~ in Au q ust and
September in western ~t a h.

Puhl b a t  ions wh ich  resu l ted t rod t hese studies durin o 1 9~4 to 1 9~6
are list e d in Append i\ A ,
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TIJLAR EM LA

1. PAC KGROUND

Since 1951 at DPG efforts have produced widely recognized studies
of na t ive  biota , wi th emphasis on zoonoses. Of all zoonoses around
DPG , the arboviruses and tularen tia have been recovered most frequently
and continuously. Numerous publications on tularemia and its occur-
renc e in nature have been publi shed. Some a t tempt s were made to
summar ize the efforts,’’2 but these emphasized the work of particular
interest to each respective author.

2. OBJECTIVES

To conduct l ibrary research wi th  the immediate obj ect ive of
evaluat ing work on tulare inia at DPG and compiling the finding s into
a single reference , wh i c h wi l l  ser ve as use fu l  sou rce ma teri al on
every aspect of tularemia in Utah. A long—range objective is to use
the f indings to guide future research on tularemia in nature around
DPG . This research wi l l  include laboratory and f ield work to resolve
un nswered questions on the occurrence of the organ i sm i n na tu re  and
to d iscover  the true reservoir.

‘U.S . Army Dugway Prov ing Ground , Dugway , Utah
A Rev iew of Tularemia by Gebha rdt , L .P. and B. Thorpe ,
Prepared by University of Utah
Contract No . DA-42-007-403-CML-427 (R)
12 Jun 1962

2U.S. Army Dugway Proving Ground , Dugwdy , Utah.
Summary Status Report on Pasteurella tu larensi s .
Prepared by University of Utah
Special Report No. 88U (R).
15 Dec 1962.
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ECOLOG Y OF ANTHRAX

1. BACKGROUND

In August 1975, the Utah State Veterinarian , Dr. James Schoenfeld ,
received reports of unexplained cattle deaths in Rush Valley , Tooele
County , Utah . The area is approximately 25 air miles northeast of
DPG . When the cause of death was later diagnosed as anthrax , Dr.
Schoenfeld contacted DPG for assistance in investigating the epidemio-
logy of the outbreak. A microbiologist experienced in anthrax epide-
m iology was assigned to head the Epidemioloqical Investigation . When
another anthrax outbreak occurred in cattle later in 1975 in Davis
County , Utah , approximately 35 miles northwest of Salt Lake City ,
similar support was provided to Utah State officials.

2. OBJECTIVE

- 
- 

To assist state authorities in determining the epidemiology of
two outbreaks of bovine anthrax.

3 . ACCOMPL ISHMENTS

a These cooperative studies resulted in findin g that the outbreaks
of bovine anthrax in Utah undoubtedly originated from the soils of
p rev iousl y infecte d pas turelands and were fos tered by altered con-
dit ions in climate occurring in 1975 (a spring cool er and wetter than
normal , followe d by a summer drier and hotter than normal). An
add itiona l benefit of the study was a new , more sensitive procedure
for extracting anthrax spores from soils . Later refinements increased
the sensitivity of this technique still further by growing the re-
covered spores directly on membrane filters. Dissemination of in-
formation concerning these improvements in recovery of anthrax spores
from env ir onmental samples led to a request to the principal developers

- 
- 

of the techn iqt.4e to rewr ite the chapter on anthrax in the new edition
of the Amer ican Public Health Association ’s “Diagnostic Procedu res
for Bacteri-~1 , Mycot ic and Parasitic Infections ”.

35
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PREINSTALLATION HISTORY

1. IIACKGROUND

The Federal An ti qui ti es Ac t of 1906 (34 Sta t . 225 , 16 USC 431-433)
and subsequent legislation requ i re the commanders of federal instal-
lat ions to identify historical resources in and adjacent to their
installations. The obvious historical resources on and adjacent to
DPG have been reported in the Installation Environmental and Impact
Assessment (see Volume II ).

2. OBJECTIVE

Historians , lon g-time residents and historica l documents will be
consulted for i nforma ti on . Sit es iden ti f ied by these sou rces w i ll be
visited . If any appear to be of historical signif icance , federal an d
state historians wi ll he invited to examine them . The final study will

- - 
he incorporated into the Installation Environmental Impact Assessment.

3. ACC OMPLIS}-f’IENTS

The projec t commence d i n 1975 and is still in progress. Surveyor
plats dating from the 1850 ’ s to t he present have been examine d , and old
roa ds, buildings and other man-made structures have been recorded .
Old documen ts regard i ng the Pony Express route , the L i ncoln Hig hway

- - 
and mining activities have also been researched . Aerial photographs
dating from the 1950’s have been consulted to help clarif y the location
of old waqon roads , the Lincoln Highway and man-made structures . More
library work wil l  be required to verify leads received from long-term
residents in the area and the people will have to be polled regarding
their knowl edge of the preinstal lation history of DPG .
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I A ST -DIES

I . t~ i kG~~~OUNt)

‘~ t u~1 i t ’ s  i ii t 1 t ’a ‘-, ha~ ~ - n t i nued from I Q63 to the pr-e st’r m t -

inn -,tudit ’--~ on the biology of f lea s were d i s t ’ , ted p i rt  R u l i s  I
t o  those ‘~pe& i t ’ s  i mportant in the transni i ss ion o $ p

‘
. UBS I E U T IV ~

out I I1UC stud it’ ’-, on t 1 cas • w i t h  t~npha-~ i s  ciii t o u m ~~ir~ . A c i—

s ’ pt ’, -d t j ‘~ t ’ t ’ t  w - t 1 ’ -, u m u l t i w i  ii a pro t~~ t cut i t  l~ d ‘‘1 1 eas o t  N o i t h

1 a kol i to , and ‘~~ st s~~’~~i t ~ s 
~, - 

-- ‘ lij ~ir lilt 1 p t  I i i i ’ , s ’ ’ , i~~d t t -’ s - I

- V et - imour ~ } . I i p t o i m , Us - m T  s - s  ‘s ‘ s - i l  t h  and I imv 1 s~~r tirs’mita I Stud ins
Br it i haum ~t ’ t j l l  P , ~~~ i t ,  • ~~~~~~~~~~~~ Ut ih u4to l - ‘ H st  ~1, i s  I untied h,
t he N i t tona l l i t - f m !  ~~~t s - - c i ’  s - i l  ‘- . An U ‘ , ‘~ i~ n ‘ ~~, 1pm,  personnel
to Ut’ ~td, 1 ~W s  oil t hi’~ - s  

~~~ i ss ’ ~ s 1 ‘ t ~ mr ~~s’ 1 -~ i nq i~ ’t;
pers o nsmt ’ l  j i t i ~t Pr, - , - ~ i r t  i i  ‘,~l i i i ; l m t ’ s ’ s a t s ’ t  i i ’s ~1 s - m i t  i for  Disease
Cont rol , I t t r t  . cii i i  us , I, ci i  s t ido HOtn ’. ‘1 a i t - o ut  timip 1 i t s - d  -

1 . ACCOMPI ISI-4M ENTS

Instruct ion k i t  in Med i~ al

in  1Q 75 , the ! nfci ,’ r , i )o i i ,o I ~ c it ii ’ t , i t Amer i a and Urigham Young
Universit y co—produced an i ns t ruc t i on  k i t  for t e a chin g m edic al entomo—
logy . The kit contains ,‘8c~issette h’,tm ,rec . The lectures average 40
m inutes each. Two manuals and ‘l’i color transparencies are included in
each kit. The manuals contain lectur e outlines, selected and general
references, discuss ion questions and illustrations.

- 
Dr. Har-old E. Stark , E & F Branc h , prepared the lecture on plague,

inc l udin g a 90-minute taped lecture , 20 pages of the manual and 15
color transparen cies of diagrams and photographs.

Descrip tion of the Third -Instar Larva of Monopsy l l u s  wa~ner i

This published article briefly r-ev i ews some problems involved with
interpretin g some characters of immature states of Family Ceratophy l-
lidae (Siphonaptera). Monopsyflus wa~peri from Peromyscus manicu latus
ca ptured in Colorado and Utah were reared in the ‘laboratory CtII’C1 and
Ft. Collins), and third inst1i r larvae were mounted , s tudied and
descri bed.

~ 
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evaluation of the Hyst richopsyl1a occ identaf ls~~~pup with

descr ip~~pn of a new subspec ies

F 
~ystrichopsy]la occi denta lis was described by Holland in his

Siphonapter a of Canada. Specimens were encountered which do not fit
the descrip tions provided by Holl and. They are distributed from
southern Cal ifornia throughout Idaho , Utah , Arizona and Colorado.
Specimens were gathered from as many sources as po ssible , studied ,
separated and described . There are now three dist inct populati ons of
H. occid enta lis which meri t subspecies rank.

Fleas of New Mexico

This study has commenced with completion of a state list of 110
species and a key for these soecies.

38
- t i

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~
- --. ~~~ — -~~~ 

~~~~ --~~~~~~~ --- -



— - 

~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ , ~~ ~~~~~~~~~~

PAR ATHION TOXICITY IN CATTLE

BACKGROUND

On 15 November 1975, an Er da , Uta h , farmer dipped 180 of his cattle
in a bath containing 1 .600 ppm of parathion . Utah State Department of
Agriculture officials request DPG assistance in the epidem iolotiical
investigation . Efforts to save the cattle were only par tiall y success-
ful . Only about 25 of the ori gin al 180 cows and calves survived .

Significant amounts of parathion (about 10 percent of the origina l
dose) remained on skin surfaces after two decontamination attempts ,
result ing in considerable uncertainty as to wha t may be done to save

- - organophosphorus -contani i nated large animals in the future. Much of
the difficu l ty lay in the fact tha t the animals were intractable , so

- ‘  the decontamination agents were probably not fully effective.

Rather than publish a sim p le case report wi th the uncer ta i nti es
mentioned , it was desirable to undertake a small -scale laboratory
study to develop a better decontamination method and to produce a
more use ful  publ ica t ion .

Gu i nea pig s were use d as tes t an i m a l s , to s imula te cond it i ons
under which cattle and other large animals m iqht be decontaminated .
Guinea pigs have relatively rigid bodies and , like cattle, are not
prone to lic k themselves extensivel y.

-
~ Accordin g to Monsanto and Wi l ber -Ellis Chem ical Company literature ,

parathion ra pi dl y penetra tes the s ki n and is dangerous even w i t hout
ingestion. This finding was supported by the genera l observation
tha t organ ic m aterials like parathion, which show a favorable partition
coef f icen t for li pids, penetrate biological membranes relatively
rapidly. ’

2. OBJECTIVES

To search the literature for decontamination methods, to make
further f ield observations and to test an d develo p better decontam ina-
tion methods for larg e an imals.

‘t)avson , H., 1959. A Textbook of General Physiology . Little Brown
and Co. Boston

- - - 
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3. ACCOMPL ISi-f~ENT S

A thorough literature search revea l ed that very little has been
published relative to the surface decontamination of animals with
parathion , and only one significant paper was discovered relative
to ingested pirathion. This paper described the feeding of activated
charcoa l as a remedy to af fected ca ttle and shee p.

The survivin g cattle were bled several times subsequent to the
emergency treatment and cholinesterase levels were determi ned .

La bora tory ex per iments w it h gu i nea pig s are comple te , and several
alternative nmethods of decontamination have been disclosed . Bri efly,

-
‘ the gu i nea p i gs were made to swim in a container of 2,000 to 4 ,000

prim pa rathion for 15 second s, analo gous to the dipping procedure used
for ca tt le . They were al lowe d to dry. Then , i n most i nstances , they
were made to swim again , i n var i ous decontam i nat i on m i xtures . In t~~cases , however , guinea p igs were sprayed wi th a spec ial emuls i f i a b le
solven t con ta i n i ng 45 percen t kerosene , 45 percent ERA (household
detergent) and 10 percent isobutanol . After 10 minutes . the gu i nea
pigs were hosed down with water (Emul-H20) or allowe d to swim for 15
secon ds in 1 percen t Na 2CO3 solu tion (Emul-C03).

In an earlier experiment , pieces of wool cloth were treated in
much the same way as the guinea pigs. The results are summarized
in Tables 11 and 12. Hypochlorite was not used in these experiments ,
because paraoxin (a highl y toxic compound) was found on the skins of
the Erda cattle treated with 2 percent hypochlorite. A preliminary
ex periment also s howed tha t parath ion s pread on the surface of metal
plates, i s converte d by hypochlor it e into paraoxin with good y iel d
(70 to 75 percent). Paraoxin is three to tive times more toxic to

mammals than i s parathion , therefore ox idative methods of decontamina-
tion are to be avoided .

Two oapers dealing with decontaminati on of cattle exposed to
parath ion dip have been prepared for publication in the Journal of
Veterin~~~ and Human Toxicology (See Appendix A).

‘Furr, A .A . and LI. Carson . 1976. Therap~eut i c measures used i n the
treatment of orqanonhosphorus insecticide toxoiii i~~~~~p. J. Vet.
~~~~~~~~~~~~~~
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Table 1 1. Guinea Pigs Treated 2000 ppm w i t h  Parath ion

Av. ~ Av.  a Per nut Av - 
a P ercent  A v.  a Percent

Trea tment wt in mg/ kg comi t rol mg/ kg cont i-ol mg/ kg cont 1-0 1
- 

yrams hi i m hal r sk in sk in fat fat

Con tro l (no decon)525 4250 100 .00 111. 0 100.0 2 1.9  100.0

-
- 

1 T- Na:,C0~ 558 2233 52.5 71.1 64.1 12 .3 55.9

1 ~- S [1 S b ib  207 4 .8 3.1 2 .8 0.96 4.4

1 % DS D- l-~. CO 3 605 84 2.0 3 .8 3. 4 0.60

Kerosene 578 43 1 .0 1 .4 1 ~3 0.4 1 1 .8

Emu l - H20 606 52 1. 2  2 .1 1 .° 0.44 2 .0
* Emu l - CO 3 595 5 ’  1.3 0.76 O~~0 0.4 0 2 ,2

aAverages are ta ken from three animals

Table 12. T r ia l s -o f  Decontaunnants

Guinea Pi gs Guinea Pi gs Wool Clot h
2000 ppm 4000 ppm 4000 ppm

Treatment Av~~~~~l’Ti~.cnnt Av V~’rct’iit A~ 
- 

P ercen t
amount of amount of amou ii t of

- 
hair control 

- 
in hai ont i-o l control

Control 4250 100.0 6040 100.0 17 ,600 100.0

Na2CO3 1230 - 5

S D S ‘(,17 4. -s

S D S - CO3 84 2.0 950 16.0 ilSi l ti .5

Kerosene 43 1.0 180 2.7 640 3.7

Eniu 1 — H1 0  52 1 . 2 620 3 . 6

Emu l - CO 2 57 1.3

amg/kq sumary of three trials
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EMI SSION OF VIRUSES FROM SE~~GE TREATMENT PLANT FACILITIES

1. ~~CKGROUND

This project continued a series of studies involving assessment
• and characterization of potentially hazardous aerosols in the env i ron-

men t . It was the first known attempt to isolate virus -lade n aerosols
from sewage-treatment facilities. The project was conducted in co-
operation with the University of Michi ga n , School of Publ ic Health.

2~~ OBJECTIVE

To examine the emission of various VlI-uSeS into the atmosphere
from both tri c k ii n q - t liter and act ivat ed-sludge sewage-treatment
plan ts.

3. ACC OMPL IS I-l~ENTS

Two activated-sludge and two trickling-filter plants were studied .
Coliphaqes from the aerosols were isolated , bu t no an imal v i ruses
were isolated . Using a ratio technique between coliphaqes and animal
v iruses in the water ~nd col iphaqes in aerosols , it was determ i ned
that approximately 10’ greater sampl i ng sensitivity ~~uld he required .
The use of coliphaqes as indicators ot anima l viruses emitted f rom
these facilities was established . Three presentations were made at
sc ientific meeting s (one national), and two open literatur e publications
resulted from this work (see Appendix A).
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F~1oLo(n c~L ALR OSOL~~ 
PRODIICEL) U’~ COMMUNAL SHOWER BATHING

1 . ~~CKGROU ND

The human ski n is the hab 1 tat c I mi am i ’, species of bac ter Ia . Mos t
cit the sk in i nha t-s i ta u t ‘~ ar e  ~‘ m t her mii i cr ’occ i ’ c m or ( c i i ’  r i t ’b j &  tei’ Ia .

~k wever . ot her ~ n~ou ps c i t  mmn c robes colon i e t he ‘~ kin I t - or r~ t line to t ime.
Members c it  the genus Staphy lococcus, often found in the nares ot the
no se , can estab l ish themselves on the skin. C o tta in strains of
St a ph~ 1 o~ cicc i are quite patho genic and , if inha l ed I nit o the res p ira  —

t om - s assagos , may cause such diseases as tonsi l i t  is , cit i ti s . bronchitis
amid pneumonia. The jets of water -~t r ik inq the skin cit the ~“ady during
shower bathing wen-e hypc* t hes i :ed t o  prov ide an aen-oso 1 1 1 nq mechan I Sm
t cii- s k i n  bacter i a .  Aeros ci ls  - ienera t ed fr om pe op le  f rom d i f f e r e n t
geci lci g ica l  are as cou ld pose a co ns iderab le  pubi Ic hea lth problem .

2 . i) Bd[CT IV ES

a .To detenmi inn how na ny hac t em - i a are aerosol i :ed during c oniiiuna 1
shower bathing .

h Jo determine how r1 am m ~ Sta~’ lm~ lococ &us ,iureu s ,i re aerosol ized

3 . .\ CCC’MPl I S* IENT S

~‘h ciwt’r—ha thi m u ~ studies wem -e conducted on the ~1yTmmn ast Ic  c lasses
ci t two h i ~i h c~ hcici I s d rid the va t -c i t v has ket ba 11 tear” ci t a nmaj cis-
~m ri ~ e m - s  it ~ - A t ’ i-c isci l  s~ r np i t ’s wem-e LO l lect ed and assayed fcir ha cte m—i a.
The numnhe r cit ~-s t  a ph~ 1 ci -cic cu s i,~ reu s aem - c ’ sci 11  :etl wa- - Jet enim i ned by
d 1 f t  em-en t I a I d I ag no st i c med i ~i -ì m id hi ci hem I cal  tes ts  . It was con —

ci uded that -ne asu m -abi e iuasi ! t i e s  cit hio l o~ ica1 aci m-os ci l s may be gene—
i-at e~l under such c I rc uni c t a nces - Tec hn ica 1 pa t’ers report i mig on the
s tu d  ies have been • m - e~- i  m l  ~om ouh 1 i c a t i o n  in  Pu b l ic Health Repor_t s
and Sc i onc e  ( see -‘~i’~~t ’I ici i ~ -\
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T~~ONOMY OF THI GYMNOASCAC EAE

1 . BAL KuI~0UND

Fung i cit the t a r ’ r i l ’ ,  Gymmioas cac ea e produce chara cter is t ic  sexual
fru i tin g structures and asexual spores known as aleuriospores or
arthroa leurios pores. Among these fung i are severa l well -known patho-
gnus , m n ~ lud in g the causal agents of histoplasmos is, Nor th Mierican
blas t om ’ ,- c c i s i s .  coc c id io ldomycosis and ringworm . Investigations by
variou s m-osearu-mers have demonstrated sexual states of several of the
r ingw orm fung i, cit the causal agents of histop lasm osis and North
•\mlr em- ic an hiast om ycosis, and found that they are Gymnoascaceae. Their
r e l a t io n s h i p s  t o  one anothe m- and to other  members of the famil y are
not ~~t thoroirnhl~ t m - aced on- understood . Additional ly, most of the
pa thci gen s have been shown to he heterotha l l  Ic; tha t is, requiring

we compa table strai n s of the fungus to produce the charac tom - st c
truitin g structum-e. Many fung i are homotha llic (characteristic
f ru i t i n o  st ru c t u r e s  produced by one plant) or produce only in asexual
s ta tes .  Many cii those producing onl y the asexual states have been
ccintused with and misidentified as pathogens; for example , r i ngwo rm
fung i and (‘cic~ idiodes inin itis (causal a~ient of “Valley Fever ”).

Understand ing the biolo gy and taxon om y cit natural ly occur m -in g
fung i has been foster-ed by cont inu i ng studies ini t ia ted in 1963 .

~idel -~ ,-ecoqni:ed published wom -ks have resulted from these invest iqa-
ti ciui s.

.
‘
. OBJ f t T IV ES

a. To identif y and more pm- cc i sely define the members of this
famil y of fung i ari d to clarify species now confused .

h. To deteniii vie and doscri he new genera and spec ies isolated
during th is  stud y and to detenn i ne re lat ionships of these new species
t o  those already known.

c .  To spur the interest of other investi gat om -s in the dete rm ination
of re la t ionships throu gh studies of appa m-ent ly n-elated fung i sem-ol eg i —

cal  lv as wel l  as morpho leai ca l  lv . To establish improved understandin g
cit t h e  nonpa t hoqen i c members of the fungus family wi th  the pathogenic
ones. (lmmmproved understand i ng ma~ provide the basis for a method of
ce nt mel of pathogenic srec ies in natural hab i ta ts .

3. 4CCOMP L1S~ 1ENTS

St ma ins cit fung i cit th is family are being iso lated fn-om as man y
su bstrate sources and geographical areas as poss ible.  Sources include
soi ls , dung of various animals , paper , organ ic debris , ha i m- , feathe rs
and other human and anima l sources. Isolates have been received from
Ind ia , Engla nd , Germany, Canada . Colom bia and variou s area s of the
United States .

44

p -

—- ~~~~~~~~~~~~~~~~ - -  



~
- - -- 

~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~

—- - - -- ---

i . I

APP E ND I X A

PUBLICATIONS AND REPORTS
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1 . U.S. Army Reports (completed , su~ nitted and printed )

a. U .S. Army , Dugwa y Provin g Ground , Utah 84022 . Ecology Stu di es
in the Bonneville Basin of West Central Utah. Final Report. By K.L.
Smart and staff , Annual Report , 1 Jan 1973 - 31 Dec 1973 , DPG-FR -X 100 P ,
Novem ber 1976. UNCLASSIFIED

2. Oral Presentations at Scientific Meetings by Members of Environ-
menta l and L ife Sciences Division

a. Intermount ain Branch , Amer ican Society for Microbiology , Logan ,
UT. 20 March 1976. “Enhan ced recovery of Bacillus anthracis spores
from environmental samples (so i l s )  by membrane f i l t rat ion of supen-
sions treated wi th filter aid” by Rees , H.B .

h. International Northwestern Conference on Diseases in Nature
Communicable to Man. 31st Annual Meeting . University of Utah , Sal t
Lake City , UT. 16 - 18 August 1976.

( 1) “ Isolations of Western encephali t is viru s from southern
Utah culex tarsa lis ” by Elbel , R.E. and G.T. Crane .

(2)  “Cali fornia group virus from Aedes dorsal is adul ts reared
from larvae collected at Blue Lake , Utah” by Crane , G.T. and R.E.
Elbel.

(3) “An improved technique for recovering spores of Baci l lus
an th rac i s from env i ronmental sam p les ” by Rees , H.B., J .C. SpendTove ,
R.S. Frazer and M.A. Smith.

(4) “Epidemiology of bovine anthrax in Utah in 1975” by Smith ,
M.A ., R .S. Frazer , A .G. Barbour , J.C. Spendlove and H.B. Rees

(5) “Tularemia: Its early history in Utah , its taxonomic
status and the program of study at Dugway Prov in g Ground , past and
present” by Stark, H.E.

(6) “Leptospirosis in beaver ” by Adams , A .P . and D.C. Winters.

3. In Preparation

a. Campos , E.G. and H.E. Stark. A revaluation of the Hystrichopsy lla
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APPENDIX B

DENSITY DISTRIBUTION

OF

RODENT SPECIES

BY

AREA AND YEAR

1974 THR(J 197-6

NOTE: All rodent species Include all species listed
in Figure 4. Predominant rodent species were
furnmospermophilus leucurus (Code: Al) ,
Dipodomy s ordii ssp (Code: f~ni) and
Peromysciis m~i~Tculatus (Code: Pm) as revealedby captu~è per 100 traps set.
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