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EXECUTIVESUMMARY

(I This report documents changes in the populations of plants and animals on the
Nevada Test Site (NTS) for calendar year 1992. It is part of a Department of
Energy (DOE) program (Basic Environmental Compliance and Monitoring Program -
BECAMP)that also includes monitoring DOEcompliance with the Endangered
Species Act, the Historic Preservation Act, and the American Indian Freedom of

• ReligionAct. Ecologicalstudieswere to comply with the National
EnvironmentalPolicyAct and DOE Order 5400.1,"GeneralEnvironmental
ProtectionProgram."

Rainfall in 1992 was better than any year since 1988, and was somewhat higher

• than the long-termaverage. _ majority fell during winter, and supported
germinationof annual plants (ephemerals)throughoutthe NTS. Densitieswere
approximatelyequal to those of 1991, on the order of 10% of 1988 densities.

Biomassproducedon undisturbedareas was generallymore than ten-foldgreater
than in 1991, and ranged from 2.6 to 47 g/m2. Ephemeralplants demonstrated

• complex interactionswith disturbance- productionwas generallygreaterwhere
shrubs had been removed,and growth was greater on south-facingslopes of
subsidencecraters.

Among small mammals, the kangaroorat speciescontinuedto recover from
• drought-depletedlevels of 1990 and 1991. Their numberswere greater than any

year since monitoringbegan in 1987. Severalother low-densityspecies
increasedin density as well. The little pocketmouse, however, anomalously

decreasedto a five-yearlow in Yucca Flat, and declinedthroughoutthe NTS
for unknown reasons. There is a complexinteractionbetweenweather,

lb disturbance,and small mammal populations. In 1992, more speciesand greater
numbersof rodentswere found on undisturbedareas than on disturbed sites.

Lizard populationsalso reflectedeffectsof the 1989-1991drought. Juvenile
numbers increased,indicatinggood reproduction,and juvenileweight also

Q increased. Data from subsidencecraterssuggestthey were a less-favorable
habitat,and drought effectsappearedexaggeratedwithin them.

Although total rainfallwas good, shrub growth was limitedby severely
drought-depletedsizes and limited Summerrainfall. Indian ricegrassand

• fourwingsaltbushgerminatedsparsely in scatteredlocationsin the Mojave
Desert sections and sagebrushspeciesgerminatedin large numbers on Pahute

Mesa. In subsidencecraters, a few new shrubs and grassesgerminated,largely
on north-facingslopes. Shrub sizes were generallysmaller in both craters

and control areas in 1992 than in 1989 and control areas in 1992 than in 1989,
g indicatinga failure to recoverto pre-droughtconditions.
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Numbers of birds and deer appeared to increase in 1992. Horse numbers were
stable, as adult survival was good, but ]00% of foals produced disappeared.
The loss of foals was hypothesized to be due to mountain lion predation. •
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ABSTRACT

Q
Ephemeralpopulations on the NevadaTest Site in 1992 were favored by a
relatively wet winter. Densities increased moderately over 1991, and biomass
producedwasconsiderably greater. The populations in subsidence craters were
largely the sameas on control plots, though growth on the south-facing crater

Q slopes was increased late in the season. The dominanceof the ephemeral flora
by introduced species continued, though Broeus rubens populations were greatly
decreasedby drought from 1989 - ]990. Salsola australis grew well in several
areas during summer. Monitoring results are beginning to showsignificant
competition for resources betweenephemeraland perennial plants.
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INTRODUCTION

1992was the sixth year of monitoringephemeralplants on the Nevada Test Site

(NTS) under the Basic EnvironmentalComplianceand MonitoringProgram

(BECAMP),funded by the U. S. Departmentof Energy. Monitoringresultsfor

1987 through 1991 are reported in Hunter and Medica (1989),Hunter (1992),and

Hunter (in press). The programexaminesephemeralson both baseline and •
disturbedareas, with most sampledon a three year cycle.

In 1992 29 sites were sampled,includingall five baselinesites and one

historicalmonitoringplot. This was a change from measuringannuallyonly one

baselinesite and one historicalplot (Beatleyplot 3), and was initiatedlate 6

in the 1991 season becauseof the relativeease of samplingephemeralsand the

explanatroyvalue of the continuousrecords.No new plots were added, but

plots near establishedones were treatedfor the first time with a grass-

specificherbicideto begin determiningthe effectsof introducedannual

grasses on the NTS ephemeralflora. •

Followingtwo years of droughtand one of late rains, 1992 was a relatively

wet year. Relativelysparse germinationoccurred in January and early

February,and growth to maturity occurredthroughoutthe NTS. Reduced shrub •
cover, a result of the drought,may have contributedto good growth of those
ephemerals which did germinate.

The prime focus of ephemeralstudies in 1992 was on three subsidencecraters,

but two scraped and compactedareas, one shrub-removalplot, and the herbicide •
plots were also censused.

STUDYSITES ANDMETHODS

Sites censused and their characteristicsare shown in Table I. More exact •

locationsare given in Saethre (smallmammal sectionof this report)and the
distributionof plots is shown in Figure I.

Censusing_thods were not changed from previousyears. The census technique Q
involvedharvesting20 0.025 m2 quadratsrandomlyplaced along a 50 m tape.

(Herbicideplots used 19 quadrats,and the shrub removal plots 25.) Nested

areas of 100 m2 and 1000 m2 surroundingthe tape were then searchedfor

speciesnot encounteredin the smallerareas. The harvestedspecimenswere

dried, weighed, and identifiedto determinemean biomass by species. •

-4-
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Table 1. Nevada Test Site plots ampled for ephemerals in 1992.
II III I I III III I

Q Site designation Location Type Elevation
(m_rs_

JAFO01 JackassFlats Baseline 954

FRFO01 FrenchmanFlat Baseline 965

ROVO05 Rock Valley Beatleyplot 3 1036Q
YUFO01 Yucca Flat Baseline 1237

PAMO01 PahuteMesa Baseline 1923

RAMO01 RainierMesa Baseline 2283

YUFOJgN Yucca Flat Crater U3cn 1213

• (N facing slope)

YUF019S Yucca Flat Crater U3cn 1213

(S facing slope)

YUF020 Yucca Flat U3cn control 1241

• YUFO21N Yucca Flat Crater U7au 1234
(N facing slope)

YUF021S Yucca Flat Crater U7au 1234

(S facing slope)

II YUF022 Yucca Flat U7au control 1251

YUFO23N Yucca Flat Crater UlOaf 1277
(N facing slope)

YUF023S Yucca Flat UlOaf control 1300

Q MIDO04 Mid Valley MX scraped area 1439
MIDO05 Mid Valley MIDO04control ]445

PAMO02 Pahute Mesa U2Oaodrill pad 1911
PAMO03 Pahute Mesa U2Oao control 1910

• MEROOIW Mercury Valley Shrub removalplot 1161

MEROOIE Mercury Valley MERO01 control 1161

MEROO2XS Mercury Valley herbicide,sprayed 1076

MEROO2XC Mercury Valley herbicide,control 1076

• ROVOO5XS Rock Valley herbicide,sprayed 1036
ROVOO5XC Rock Valley herbicide,control 1036

FRFOOIXS FrenchmanFlat herbicide,sprayed 965

FRFOOIXC FrerJchmanFlat herbcide,control 965

YUFOOIXS Yucca Flat herbicide,sprayed 12370

YUFOOIXC Yucca Flat herbicideI control 1237

- 5 -

e



O

Figure 1- Samplesites for ephemeralplants in 1992. •
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Salsola australiswas sampled in springwith ephemerals. Its biomasswas also

estimatedon 10 m2 of perennialplant transectsduring summer by measuring
41

plant heightsand widths to determineapproximatecanopy volumes.Biomassof

Salsolawas approximatedas I g/l of canopy,considereda conservativeaverage

for the two growth forms,which have 0.7 and 2.1 g/l (Hunter,in press).

41 Plant taxonomy followedKarteszand Kartesz (1982),after identification
followingMunz (1974)or Welsh et al. (1987).Specimenswere taken of all

speciesfrom each plot and identificationwas confirmedby comparisonto

herbariumspecimens. Salsola is all referred to as S. australis,following
Young {1991).

0

Statisticswere done in RSI (BBN software);for non-normalpopulationsat test

based on Iglewicz(referredto below as "t1")was used to comparemedians

using the interquartilerange to estimateconfidencelimits.

Q
Soil moisturewas monitoredwith Colman Fiberglassblock electricalresistance

probes (Soil Test, Lake Bluff, IL), using techniquesreported in Hunter and

Greger (19B6). The method involvesmeasuringelectricalresistanceof

fiberglasswafers,which varies with adsorbedwater. Sensorswere at I, 5,

41 I0, 30, 50, and 100 cm depths in Mercury,and those depths plus 75, 125, and

150 cm in FrenchmanFlat, Yucca Flat, and Jackass Flats. Several assumptions

were made to convert the readingsfor Mercury plots to availablemoisture in

the top 30 cm of soil. These assumptionsincludea) soil is uniformlywet to

a point halfwaybetween 2 sensors,b) the bulk densityof soil fines (<2 mm)

41 for which the sensorswere calibratedis I.O g/cm3, c) the volumetricpercent

water at the lower limit of sensor readings (3 megaohm)was equal to the soil

moisturewhen the sensor readingwas greater than three megaohms,and d)
plants cannot use water at a soil water contentof 5% or below. These

4D assumptionsare sometimesclearlyinexact,and result in some distortionsin
the estimate of "available"soil water. The assumptionswere necessary in

order to make the estimation. The temperaturesensitivityof the sensors

resulted in an annual fluctuationin the sensor limits between about 4% (mid-

summer)and 6% (mid-winter)soil moisture,resultingin a potentiallyfalse

• winter estimate of availablemoisture. However, becausethe temperature

gradient during winter shouldcause condensationin the near-surfacesoils, we
could not dismiss higher winter estimates,even when rain had not fallen. In

Mercury, soils at I m and presumablygreater depths were near 8.0_ moisture
(above the lower sensor limits)both summer and winter.

g
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Herbicide plots were established in !989 to try to determine if the introduced
grass Bromus rubens significantly competes with native species. There were
insignificant numbers of Bromus in 1989 through 1991, but in 1992 four •

randomly selected (of etght) plots were sprayed with the grass-specific
herbicide Ornamec (Gordon Corp., Kansas City, KA; active ingredient Fluazifop-
P-butyl(R)-2[4[[5-(trtflouromethyl)-2 pyridtnyl]oxy]phenoxypropanoate]).

RESULTS •

Patterns of winter rainfall for the areas censused were relatively consistent

amongsites (Table 2). Somegermination (monitored on soil-moisture sites)
occurred in mid-Decemberin Yucca Flat, but in late January and early February Q
at lower altitudes.

Table 2. Fall and winter rainfall(mm) on the NTS. September1991 through
April 1992 (NOAA - NTS supportoffice). (Valleysand Mesa's are abbreviated

with codes used for plots, see Saethre, this report). @
IIIIIII I I I I II II II I II II III I I II III II I IIIII I IIIIII I

AREA-, HER ROV aAF FRF YUF MID PAM RAM

SEP 23.4 10.7 8.9 14.0 8.6 20.3 31.2 20.8

OCT 7.4 3.6 5.8 4.3 6.6 21.1 19.6 24.1
II

NOV 5.1 0.5 4.1 0.5 0 0 0.5 1.5

DEC 25.1 20.8 24.6 13.5 23.4 24.1 16.8 36.1

JAN 14.2 21.6 30.0 8.1 10.7 22.1 14.2 39.1

FEB 31.0 83.1 72.9 33.3 38.9 84.3 30.0 117.1

MAR 49.5 58.9 75.4 38.4 47.2 64.0 57.9 116.6 0

APR 0 1.3 0 0.5 0 0 1.3 0

TOTAL 156 200 , 222 112 135 236 ,, , 17] ,,,,,,355 J

@

Mercury soil moisture levels estimated for the top 30 cm reached JOmmin early
January (Table 3), and germination began in mid-January. Rainfall in March
and April prolonged the season, but did not appear to cause new germination.

Q
Table 3. Soil water available to plants (ram, see methods) in the top 30 cm
estimated for plot MERO01in Mercury, Nevada.
I II I II I

DATE mm HzO DATE mm H20 DATE mm H=O

3 JUL 91 -0.9 31 OCT 8 5 19 FEB ,,19 7
II IIII II II II " I I ' I 0

-8-
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Table 3, continued.
I III1111I IHII II II IIIIIIIIIII I EllII I HlffHEI I I I IIElI I II IIIIIIIIIIHIIIII .............

• ....Date ...... mmHrO .... Date mmH,O DATE mmH,O
11 JUL 0.2 6 NOV 4.1 27 FEB 11.2

17 JUL -0.4 13 NOV 3.4 5 MAR 13.0

24 JUI. -0.9 22 NOV 5.8 10 MAR 16.0
Q

6 AUG 1.5 29 NOV 6.1 25 HAR 19.7

14 AUG 2.4 6 DEC 4.8 1 APR 22.4

22 AUG -0.3 16 DEC 9.7 16 APR 7.1

4 SEP -0.6 26 DEC 9.6 18 MAY 1.0
0

18 SEP 0.2 2 JAN 92 10.3 2 JUN -0.6

25 SEP 0.2 9 JAN 20.1 9 JUN -0.6

g OCT 0.7 22 JAN 10.2 17 JUN -0.1

(} 210C_ I_3 30J_N _.6 ,23 JUN -p.2

The Yucca Flat baseline site, sampled annuallysince 1988, is representative

of much of the NTS. Winter ephemeralsgerminatedthere in December 1991 and

• again in February Igg2. Both cohortspersistedinto early May. Their mean

biomass in late April (26_26g/mS± 2 sem) was greaterthan in any year since

BECAMP monitoringbegan (Table 4). Beatley (Ig6g)reported resultsfrom the

same locationfor 1964-66 (5.1, 0.4, and 13.1 g/ms, respectively). Densities
were 172.+.133(n/ms ± 2 sere),up 120% from 1991, but only g% of the 1988 values

• (Table4). Consideringthe relativelyabundantrainfall and its favorable

seasonaldistribution,this densitywas quite low. One of the primary reasons

appearedto be that a regionallydominant introducedspecies (Bromusrubens)

declined dramaticallyduring the two droughtyears, when germinationwas

• negligible.The seeds of Bromus apparentlydo not persist long enough to
weather extended drought, and as a result it declinedfrom g7% in 1988 to 62%

of the much-reduced1992 population. The populationof Bromus rubensdeclined

especially severely in quadrats that were not under shrubs. The densities

(n/m')in quadratswith some shade fell from 3160 to 224 (-93%),while in the

• unshaded quadrats they declined from 1052 to 11 (-99%) (TableS). In 1988,

67% of the Bromus populationwas under shrubs,but in 1992, 95% was under

shrubs. There are severalplausibleexplanations,for example that seed

predationwas more intensein the open, or that surface temperatureswere too

high in the open, or that Igg2 germinationconditionswere less favorable ine
the open.

- g -
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Table 4. Species richness (#/1000 m2), densities (n/m2 _+2 standard errors of
the mean [sem]) and total above-ground btomasses (g/m2 _" 2 sem) of spring
ephemeralsin southwesternYucca Flat, sampledin April, 1988-1992. •
i II I IIIIIIIIIIIIIII|IIIIIII I IIIII IIII IIIIIIIIII II IIIIIII II III I I I IIIIIIIIII

1988 1989 1990 199i 1992i iii,illill i i i

SEP-Aprrain, mm 120 30 29 57 135

Species 21 0 0 22 35
0

Density, n/m2 1956¢1114 0 0 78¢70 172.+.133

Biomass, 9/m2 21 0 0 O.5¢0.5 26+_26

% Bromus (n/m2) 97 - - 82 62

% Bromus (g/m=) 86 - - 86 61 •
Illllilllll I III II I IIIIII I III IIIIIli IIIIIIIIII I I I III I IIII

Table 6. Bromus rubensdensitiesin Yucca Flat with and without shade. 1988-
1992.
III I IIIIII I IIII I III II I III II II III III

YEAR COVER DENSITY •

1988 + 79+30

1988 - 26+9

1991 + 2.8+1.5
0

1991 - 0_+0

1992 + 5.6+2.9

3+0 1i,i 1992 . i _ ii, Ol_i, • i

e

Ephemeral production on other baseline sites in 1992 varied. Jackass Flats,
which had better productionthan most areas in 1991, had approximatelythe

same numbers and biomass in 1992 (Table6). It was sampledvery early in

1992, and late in 1991. It is likely that biomass increasedseveral-foldafter •
sampling in 1992, as soil was wet in JackassFlats at least until the end of

April.

Overall, ephemeraldensities in 1991 and 1992 were quite similar (Table 4,

Table 6). Biomasswas highly variablefrom point to point in both years, Q

indicatedby large error terms on baselineplots in 1992 (Table6). Error

terms in 1988, when densitieswere generallygreater than 500/m2,were

proportionatelysmaller (Hunter1992; Table 4).

O
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• • • • • • • • • • •

Table 6. Rainfall, total density, and total biomass of spring ephemeral plants on baseline plots and

Beatley's plot 3 ROVO05), 1991 and 1992. Errors are _+2 sem.

1991 1992

PLOT ELEV. (m) RAIN DATE n/mz g/m2 RAIN DATE n/m2 g/n_

JAFO01 954 98 HAY 7 164± 76 10+10 222 APR8 164+101 7+ 8

FRFO01 965 57 APR 11 11 18_ 21 0.1±0.1 112 APR8 28_ 14 3:1:4

ROVO05 1036 83 APR3 106± 62 0.5:L-0.4 200 APR 16 386:J:251 24± 21

PAMO01 1923 171 MAY27 154i61 2.6± 1.4

RAHO01 2283 355 JUN 24 1._.2 O.02.-z:O.02
I

ii,..,,i
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Subsidence Craters

Three subsidencecratersfirst sampledin 1989 were resampledin 1992. The •

craterswere formed in 1963 (U3cn),1967 (UIOaf),and 1978 (U7au).They are

shallow,bowl-shaped,rimlessdepressionswith slopes generallyless than 45°.

Runoffhas created a silty playa-likedeposit in the center of each, and the

slopes are eroded. They are in the northeasternportionof Yucca Flat, which

slopesgently towardsthe south, and the north slopes of each crater (the •

south-facingslopes)are all eroded significantlymore than the south slopes,

partiallyat least due to runoff from outsidethe craters. (The erosion of

Sedan crater,surroundedby a throwoutberm, is slight in comparison.) The

insidesof the craters have areas where the surfacewas scraped,graveled,or Q
ponds constructedprior to collapse. Ephemeralswere studiedon the north-

and south-facingslopes. Controlplots were adjacentto the craters in

undisturbedvegetation.

Ephemeralplant populationsin the craterswere almost absent (<2/m2) when •

last sampled in 1989, but in 1992 averagedensitiesranged from 162 to 460

plants per squaremeter insidethe cratersand 122 to 454 on the control plots

(Table7). Crater U3cn was sampledApril 13-15, before full growth and

reproduction. CratersUIOaf and U7au were sampledMay 4 and May 6, •
respectively,just before the ephemeralsdried up. Mean plant sizes in the

latter two craters were significantlyhigher than in U3cn (F - 7.80, df -

2,142, p - 0.001),which we tentativelyattributeto the longer period of

growth. Individualplant sizes were greateron south-facingslopes (F - 4.90,

d.f. = 2,117, p - O.OOg),as was total ephemeralbiomass (F = 4.69, d.f. - •

2,117, p - 0.011). Four to fourteenspecieswere found in 20, 0.025 m2

quadrats sampledon each of nine plots. In all three cratersthe number of

specieswas higher on north-facingslopes,but the differencewas not

statisticallysignificant. Although generalizationsare difficultbecauseof

the interactingfactorsof species,slope, aspect,disturbanceregime,and •

perennialpopulationparameters,it appearedgerminationwas largely

independentof aspect, but that growth of ephemeralswas enhanced late in the

seasonon the south-facing(warmer)slopes.

e
Most subsidencecraters, includingthe three studiedby BECAMP, are in the

northeasternportions of Yucca Flat. Disturbedsites in this area have been

dominatedby the introducedweed Salsola australis(Russianthistle)since at
least 1957 (Shieldsand Rickard 1957). The subsidencecraters interact in

severalways with Salsola. First, they are collectionsites for wind-blown •

- 12 -
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• • • • • • • • • • •

Table 7. Summarycharacteristics of ephemeral plants in three subsidence craters and adjacent control plots
in spring 1992. Error terms are + 2 sem.

I

NORTHFACING SOUTHFACING CONTROLS

DATE CRATER n/mz g/mz rag/plant n/mz g/m= rag/plant n/m= g/m2 rag/plant

14 Apt U3CN 206 +_98 6 + 3 29 +_10 162_+ 117 4_+ 4 22 + 3 124 +_59 5 +_3 47 +_22

4 May UIOAF 398_+ 250 29_+ 11 200 + 139 328 +_191 80 +_45 380_+ 249 454 +_200 47 +_23 102 +_24

6 HAY U7AU 460_+ 206 25 +_14 76_+ 34 266_+ 180 73 _+52 325 + 100325_+ ]00 38_+ 32 395 +_247
II I I

I

(.o
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dead remains,which are depositedin erosion channelson the sides of the

craters. Second, seeds germinateand grow well inside craters,favoredby
variousdisturbancesand runoffwater which collects in the bottoms. •

Table 8 shows the estimatedmid-summer (June-July)biomassof Salsola in the

three craters and their controls. These valuescompare to zero to five g/m2

the summer of 1989 (Hunter,in press),and are significantproductionvalues
e

for this area. It is reasonableto concludethat shrub growth in both crater

and control areas (Figure2) was inhibitedby the use of summer water

resourcesby Salsola, and that recoveryof the shrub populationsfrom drought

was delayedby the presenceof this introducedspecies. BecauseSalsola dies

every fall, it will eventuallyagain be restrictedto the disturbed sites O
(lackingshrubs) in this area.

Table 8. Production(g/n,2 ± ) sem) of Salsola australisin three subsidence
craters in northeastern_'uccaFlat.

II III IIIII I i II III 0

CRATER DATES NORTH CENTER SOUTH CONTROL
FACING FACING

M i, ., i, i ira, lJ,,,

U3cn JUN 11-24 66 ± 34 88 ± 13 83 ± 34 72 ± 11

I
U7au JUL 13-16 9 ± 4 0 109 ± 18 399 ± 156

UlOaf JUL g 197 ± 59 26 ± 8 68 ± 23 122 ± 58

I I IIII III II O

Although it might be expectedthat certainephemeralspeciesmight do better

on either the north-facingor south-facingslopes,there were no obvious

instancesof this. Specieswhich fruit in summer (Eriogonumdeflexu_,Salsola •
australis,Astragalus lentiginosus)did not appear preferentiallyon the

south-facingslopes. Most specieswhich occurredon only one aspect were low-

density and could easily have been missed in the quadratson the opposite

face. Numbers of specieson the 1000 m2 areas were not uniformlyhigher on

north-facingslopes,as the south-facingslope of U7au had more (40) than the ¢
north-facingone (28). Thus, except for the noted greater individualsize

late in the season on the south-facingslopes,and the resultingincreased

biomass, no significantdifferenceswere found between ephemeralpopulations

within the craters or between cratersand controlplots. C

- 14-
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Figure 2 - Russian thistle ($alsola australts, tumbleweed) grew in 1992 in
• undisturbed desert near subsidencecrater U7au.
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Scraped Sites

Two scrapedand compactedsiteswere examined in 1992. In both cases the •
adjacentundisturbedareas differed in ephemeralpopulations. In Mid Valley,

plots MIDO04 and its controlMIDO05 both had numerousephemerals,but biomass

differed betweenthe two (t_- -2.87, d.f. - 38, p - 0.0067). Specieswere

also vastly different. The scrapedplot populationwas dominatedby Eriogonum

deflexum (468± 268/mz) and Salsolaaustralis(294± 186/mZ),but these two •

specieswere totallyabsent from the adjacentmature Coleogyneramossisslma

(blackbrush)communitywhere the dominantephemeralswere Bromus rubens

(290± 151/m2) and #entzelfaalbicaulis(272± 173/m2;Appendix2). Numbers

of specieswithin the 20 0.025 m2 quadratswere 7 on the scrapedarea and 20
I

on the undisturbedplot. There were 16 speciesfound on the undisturbedarea

which were absent from the 1000 m2 sampledon the scrapedplot, which itself

had 10 unique species. These were relativelydramaticdifferencesthat

probably relate primarilyto clearingof the shrubsand partially to soil

compaction. The near-absenceof Bromus rubens and B. tectorumon the scraped •
area can tentativelybe attributedto absenceof shrub cover during the

drought (see discussionunder baselineplots). Many speciesabsent from the

scrapedarea are normallyfound growingunder and into the shrub canopies,and

their seeds might requireshade to germinate.
I

The other scrapedarea, drillpadU2Oao on PahuteMesa, showed similarly

dramatic differences. Densitieswere significantlydifferent (t,- 5.51, d.f.

- 38, p < O.O001)(Table9) betweenthe two areas, and there were 20 speciesin

1000 m2 in the undisturbedplot, versus only 5 on the scrapedplot. Halogeton
e

glomeratuswas the most numerousephemeralspecieson both plots, but biomass

on the controlplot (an Artemisiatridentatacommunity)was dominatedby

Astragalus lentiginosusvar. fremontii(9.5± 9.3 g/m')and Gilia transmontana

(3.9± 2.] g/m2). Halogetonbiomasswas 16 ± 7 g/2 on the scrapedarea, and

1.1 ± 0.7 g/m2 on the control. •

e

e
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Table 9. Ephemeral Population Characteristics on Sites Scraped and Compacted

by iHeavy Equipment and on Adjacent Sites. Error terms are +_2 sem.
Q I IIII IIII II I I ldHI I IIIIIII I

MIDO04-5 PAMO02-3

SCRAPED CONTROL SCRAPED CONTROL

1989

• DATE 4/20/89 4/20/89 4/17/89 4/17/89

SEP-APRRAIN 42ram 42ram - -

n/mz 0 0 3396_1894 0

g/mr 0 0 3,9+?.2 0
e

mg/pl ant - - 3_5 -

speci es/ 1000 mz 1 0 2 0

1992

• DATE 5/12/92 5/12/92 6/2/92 6/2/92

SEP-APRRAIN 236 nee 236 mm 171 mm 171 mm

n/m2 774+?70 1028_369 3548_1398 506_157

g/mr 19_8 78_31 18¢7 15+_18
It

mg/pl ant 48+?2 134¢83 8+? 111¢189

species/lO00 m2 26 32 5 20

• Shrub Removal Plot

A plot in Mercury set up by UCLAin 1985 has been sampled annually from 1986
through 1992. This plot had shrubs removed and soil moisture probes installed

• December 1984 - March ]985 to determinethe effects of shrubs on soil water

removal. New perennialsgrowing on the shrub-removalplot have been removed

annuallywhen small, but annual plants have been allowedto grow at will. The

only disturbancehas been weekly to bi-weeklymeasurementof soil moisture

(Table 10). Foot traffic has been minimized, and was virtuallylimitedto

• censusingthe ephemeralsin spring of each year.

Severalparamaterson these two plots have diverged significantlysince

sampling began (Table 10). Total numbersof ephemeralswere greater on the

Q plot without shrubs since 1988, excluding1989, when none germinatedon either
plot. Biomass of ephemeralswas greaterwithout shrubs except during 1989 and

- 17-
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Table 10. Summaryephemeral population characteristic for a shrub removal plot (HEROOIW)and its adjacent

control (HEROOIE) in Hercury, Nevada, 1986-1992.

YEAR ]986 1987 ]988 1989 1990 1991 1992

SEP-APRRAINFALL, 139 103 157 28 36 74 156

SAHPLEDATE 3/:)8 4/14 4/05 3/24-27 4/05-5 4/04 4/28-29

SHRUBSREHOVED

n/m2 1099+_577 616+_401 3070+_1044 0 8+_7 269+_151 594+_178

g/m2 21+_10 36+-17 32+_11 0 0.08+_0.08 0.54+_0.26 27+_11

mg/pl ant (Bromus) 25+-6 70+_31 12+_2 - 4 - 76

spp./0.6m z 12 14 17 0 3 8 19

' spp./plot _ _ - 0 5 22 35

, Br'oBus, % of n 72 74 62 - 25 0 5
CONTROL

n/m2 358+_]91 395+_249 58]+_306 0 0 22+_16 58+_24

g/m2 2.6+_1.5 5+_4 10+_5 0 0 0.04_+0.02 2.7+_1.5

rag/plant (Bromus) 13+_3 14+_2 25+_4 - - 2.1+_0.2 134

spp./O.6m2 7 6 11 0 0 3 9
- 0 2 12 32

spp./plot - -

Bromus, % of n 47 89 76 - - 43 3



II

1990. Numbersof species in the 25 0.025 m2 quadrats were greater without
shrubs each year except ]989. These plots demonstrate that presence of shrubse
reduces numbers and biomass of ephemerals.

Differentspecies interacteddifferentlywith shrubs. Eriogonumdeflexum

dramaticallyincreasedon the plot without shrubs,as did Erodium cfcutarium

• (Hunter 1992), Schismus arabfcus, and Vulpfa octoflora. In 1992 at least eight
species were more numerouson the shrub-removal plot than the control. One
species, Zpomopsis polycladon, was equally dense on both plots, apparently
unaffected by the removal of shrubs. Bromus rubens essentially disappeared
from both plots during the drought years of 1989 and 1990, declining from a

II peak density in 1988 of 1912± 950 (mean± 2sem; Hunter 1992) to 3 ± 6 in 1992

(Appendix2). On the controlplot it declinedover that time from 443 ± 260
to 2 ± 3.

HerbicidePlots
II

Except for reducingthe Bromus densities,herbicidehad little apparenteffect

the first year (Table 11). There was no significantincrease in native
numbers, biomass,or individualsize, within the measurementerror limits.

II This is to be expectedfor the first year, since germinationoccurredbefore

spraying,and the error limitswere relativelylarge. In futureyears we

would expect a trend for the native speciesto increaseon the sprayedplots
relativeto the controls. First size should increase,then numbers,as seed
reservesbuild up.

II

Species distributions

In 1992 134 specieswere identifiedon and near the 29 ephemeralplots, the

same number as seen from 1989 through 1991 (Hunterin press). These species,II
the plots they occurredon, densitiesto an order of magnitude, and range in

elevationare in Appendix I. The 29 plots sampled,when correctedfor

controlsand north and south-facingslopes,representonly 13 independent

sites, and cover only 0.01% of the NTS. The speciessampled therefore

II representthe more common ones, of approximately300 occurringon the NTS
(Beatley1976).

The year 1992 was the second consecutiverelativelyproductiveyear for

ephemerals,and there were some significantchanges occurring. The two

4) dominantBromus species,Bromus rubens and B. tectorum,both increasedin

= _ 19-



Table 11. Bromus rubens and native plant populations on plots sprayed with grass-specific herbicide in
1992•

1991 1992

SPRAYED CONTROL TO BE SPRAYED CONTROL

Bromus native Bromus native Bromus native Bromus native

n/m2 + 2 sere

ROVO05 88::L-60 30_4 104:!:59 82:L43 44±37 253+179 393+122 200+_231

HERO02 16+_12 69+_31 8d:9 70_ 1 13:1:9 212:!:76 76±62 149+_73

FRFO01 0 6_6 0 2:L4 0 141:1:79 8:_ 118:L42

YUFO01 42_+.34 6-'29 8::!:9 22+?0 8::1:7 64±33 114:1:69 31::1:37
9]m_ ± 2 sem

ROVO05 1• 4±1•1 O•7:LO•5 3+? 3:1:2 4:1:5 54:l:37 32+?5 14+70
I • •

r_ HERO02 0.9i0.8 5+_3 0.1:L0.2 I 7±0.5 1 7:1:1.5 26+_22 18d:18 21±14
0

j FRFO01 0 O.9_. 4 0 O. li0.1 0 8d:7 L+2 20_13

YUFO01 1.3+1.1 0.4:L0.5 O.1:L0.2 0.9¢0.9 1.3+--1.0 28+?0 16_15 3:L4
_lant ± 2 sere

ROVO05 12+? 31:PJ7 19+_3 76¢56 75:L40 266_29 71:1:18 85d:58

HERO02 58±12 74:L43 17:J:9 47+?7 135:1:74 171±113 274±137 173:t:52

FRFO0) 146+703 - 32 - 57±31 104 297+?08

0 • • • • • • • • • •
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density and frequency. B. rubens was the most frequently encountered species
(Table 12), occurring on 12 of the 13 possible sites, with the highest median

• density of the ten most commonspecies (Table 12). Only Rainier Mesa had none,
although it was also very sparse on Pahute Mesa. The native species
Cryptantha circumscissa and Mentzelta albicaulis were near the top of the ten
most frequent list, as in 1991 (Hunter in press). Species added to the list in

• 1992 were Cryptantha pteocarya, Gilia transmontana, C. gracilis, and
Chaenactis stevioides, while those deleted were Machaeranthera canescens,
Astragalus lentiginosus variety fremontii, Phacelia fremontii, and Erodium
cicutarium. Two introduced species, Bromus rubens and Salsola australis, were
the most dense on the list.

0

Table 12. The ten most frequently encountered ephemeral species on the Nevada
Test Site in 1992, with numberof sites (of 13) occupied, elevational ranges
where seen, and median densities on the sampled plots. Asterisks mark
introduced species.

0 III IIII I III I I I I I II II I I I

SPECIES # of sites , RANGE(m) median densltv

Bromus rubens* 12 954-]923 202
Cryptantha cfrcumscissa ]2 954-1923 2

Bromus tectorum* 12 954-1923 0.01-2

• Mentzelia albicaulfs 11 954-]923 2

Cryptantha pterocarya 11 954-1923 0.01-2

Gflfa transmontana 10 954-1923 0.0]-2

Descurainia pinnata ]0 954-1923 2

• Cryptantha gracilis 10 ]036-]445 0.01-2

Salsola australis* 9 954-]911 68

Chaenactis stevioides 9 . ]036-1910 0.01-2

0

Several species appeared to be increasing in the NTS flora. Chenopodium
incanum and the very similar C. atrovirens were not collected in 1988 but were
commonin ]991 and ]992. Also, with many of the shrubs dead, the introduced
tumbleweed Salsola australis grew in 1992 on someundisturbed areas to

• appreciable size (Figure 2), emerging through the dead shrub canopies. It is
rarely large enough to be visible on undisturbed sites, though seeds may
germinate there. Another introduced species, Halogeton glomeratus, was also
growing amongthe live shrubs on Pahute Mesa (See plot PAMO03,appendix 2),

Q attributableto significantseed dispersalfrom the nearby disturbedareas
(dirt roads and drill pad U2Oao).

- 2] -
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Twospecies apparently newto the NTSwere collected in 199._. A cluster of
small onion-like plants of ffuilla coronata was found in Mercury (plot
MEROOIW),and a small hairy aster, Ertophyllum wallaceY was found in Mid •
Valley (MIDO05). A third newspecies, 5tephanomerJavYrgata, should be
considered tentative, as the only specimenlacked the fruit necessary for a
firm identification.

DISCUSSION •

A relatively large numberof factors affects ephemeralpopulations, Including
weather, shrub populations, surface disturbance, seed pools, and antmal
activities. Ephemeralsalso interact with each other, and the introduction of •
newspecies is currently of significant importance. The numerousephemeral
species on the NTShave differing interactions with these influencing factors,
so that teasing apart the various Influences is difficult. Wtth six years of
data from the BECAHFprogram available, someof the Influences are becomtng
distinguishable. •

Weather

In 1992 ratnfa11 wasadequate for germination almost everywhereon the NTS e
(Table 2). The lowest December-Januarytotal was in FrenchmanFlat, which
coincided with the lowest ephemeraldensity (28 ± ]4, FRFO0])on any of the
baseltne and control plots. There wasnot, however, a significant 11near
correlation of rainfall with ephemeraldensity (R2 - +0.002; F - 0.0]4, d.f. -
1,6; p>>O.05 the regression is not significant) on the baseline plots. This •
may be explained both by the low variation in total rainfall between950 and
1900m (21to 75 mm) and by the manyconfoundingfactors,includingrainfall
history,at the varioussites.

F. W. Went, working in JoshuaTree andDeath Valley national monuments, •
studied the germination andestablishment of desert ephemerals for manyyears.
In late 1946 manyspecies germinated in large numbers,over a range in
altitude from <0 to approximately 1000 m (Went andWestergaard 1949). They

estimated, from laboratory germination studies, there were about 500 viable •
seeds per m2on the Death Valley floor, but noted up to 5000 seedlings per m=
at 800 m.

I attribute the relatively low numbersof ephemerals (<500/m2) germinating in
1992 to the recent drought history, rather than low rainfall. In the late •
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198o,s the ephemerals were dominated by Bromus rubens, whtch decltned
precipitously during the drought of 1989 and 1990 (Table 5). One of the

• possible explanations for improved Bromus survtval under shrubs ts that sot1
temperatures in the open are too high for long-term seed survival. The 1992
densities of ephemerals, low in comparison to values in the 1980's, are
relatively high when compared to earlier densities, which never exceeded

• 125/mz between 1963 and 1974 (Figure 3).
iii ,Jill i ii i, lll| llilHll III I i i Ill i i i I I i

0
1963 1969 1975 1982 1987

e) Year

F|gure 3 - Densities Of Bromus rubens and native species (n/=) in Rock Valley
and rainfall (mm, bargraph) from 1963 through 1992.

¢)

]n 1992 there was a clear effect of sample date on estimated btomass (see
crater discussion). The herbicide plots, sampled late in the season (4/20 -
5/04/1992 - appendix 2; 5/01 - 5/06/1991 - Hunter, in press) both years,

• suggest there was considerably more production tn 1992. It is not presently
posstble to correct production estimates for sample dates, because we have too

few plots sampled both early and late in the season to demonstrate a growth
trend. Further analysts of weight per plant for certain species across many

plots might allow a more rigorous comparison of productivity between years.

e) Such a comparison for Bromus rubens (Table 10) on the shrub-removal plot

- 23 -
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fatled due to the low densities of that species in the later years of

sampltng.
e

Disturbance

Disturbance was shown in earlier BECAMPreports (Hunter in press) to lead to

an increased density and btomass of ephemerals. In 1992 studies were •
conducted of craters and scraped areas. The densities of ephemerals inside
and outside of the craters were not significantly different (Table 7; e.g.
U3cn, t - 0.98, d.f. - 29, p - 0.34). atomass, as noted, differed between the
north- and south-facing slopes, but not between the craters and their controls
(e.g. UlOaf, t - 0.37, d.f. - 29, p - 0.71). Thus, though the change in slope Q
has an effect, when averaged over the two faces of the crater there was not a
discernible effect.

As noted above, there were a number of species, density, and btomass
differences between the two scraped sites and their controls. The most e

significant is probably the dominance of the open areas by Salsola austraTts
and Halogeton gloBeratus, two introduced species. Both are well adapted to
disturbed sites (Rhoads et al. 1967), and have been noted on NTS disturbances

since the first botanical studies by Shields and Rtckard (1957). HaTogeton •
glomeratus is toxic to grazing animals (it accumulates sodium oxalate crystals
in its cells), and Salsola australis' tumbling habit causes accumulation of
flammable materials along barriers and roadsides. Neither species, however,

can compete with natives in undisturbed desert, so they are in most years
restricted to disturbed sites. The organic matter they produce may hasten •
recolonization of disturbed sites by other species. They are thus not the
threat to native species represented by Bromus rubens, which invades
undisturbed desert and comes to dominate the ephemeral flora.

Shrubs •

The shrub-removalplot in Mercuryshows dramaticallythat shrubs and

ephemeralscompete for the same resources. In the absenceof shrubs the

ephemeralbiomass and densitieswere ten-fold higher on the bare plot after •
seven years. Again, speciespresenton the two sites were different,but when

the only disturbancewas shrub removal,neitherSaisola nor Halogeton invaded.

This may be partly due to the absenceof loose soils (Rhoadset al. 1967), but

more likely is relatedto the continuedpresence of the native seed bank and

top soil. •
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Shrub removal is a concomitant of other disturbances, including fire,

el atmosphericnuclear weaponstests, road construction andmaintenance, andmany
construction activities. Onearea denudedby animal activities (Hunter et al.
1980) had the highest gromus rubens densities in ]988 (Hunter 1992). Hunter
(in press) discusses the favorable effects of "disturbance" on ephemeral
populations, and the majority of those favorable effects can probably be

• attributed largely to the removal of shrubs.

Early botanists working in the MoJaveDesert were impressed by the
preferential occurrence of ephemeralplants under shrubs (Went 1942; Muller
]953; Muller and Muller 1956) and attempted to explain it by reference to the

el improved soil fertility in the wind-collected moundunder shrubs (the "fertile
tsland" effect). I belteve it is considerably mopecomplexthan that. The
concentration of Bromus rubens under shrubs appears to be a response to seed
protection there. Other factors involved might be shading andwind

el protection, which prevent rapid surface drying after rains (and therefore
improves germination) and the tendency for 11tter (and thus seeds) to be wind-
trapped under the shrubs.

Somespecies may indeed dependuponshrubs. The difference in species
el compositionbetweenclearedand controlareasin Mercury,Mid Valley,and

PahuteMesa (MEROOIe,MIDO04,PAMO02)suggestthereare many different
adaptationsamongthe 300+ephemeralspecies.

In 1992one noteworthyobservationwas the apparentassociationin RockValley

el of Phacellavallis-mortaewith long-livedshrubs. It was visiblegrowing
throughthe topsof severalshrubspecies,but only if theyhad a significant
moundunderthem. The newershrubs,oftensmallAmbrosiadumosa,had none.

Lyciumandersonli,a desertshrubwhichtendsto buildup nitratesaltsunder

el the canopy(Hunteret al. 1982),was frequentlythe "host"for this species.

Bromus rubens

The circumstantialevidenceshowingthatBromusrubenscompetessignificantly
el with nativespeciescontinuesto grow. It is difficultto teaseout all the

influencesaffectingnativespecies,but 1992provideda thirdyear of

September-Aprilrainfallof near 200mm. Productionof nativeephemeral
biomasswith this fairlyconstantrainfallwas negativelycorrelatedwith

Bromusbiomassin RockValley(Table13). The regressionis not significant
el (R'= 0.717;F - 2.54,d.f - 1,4;p >0.25),probablybecauseof the small
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sample size, but these data suggest again that the high Bromus densities tn
1988 had a detrimental effect on nattves. The six years of BECAMPdata and a

stmilar run of six years of data collected in 1970-1976 under the U.S. •
International Biological Programme in Rock Valley also suggest the htgh Bromus
densities were indeed detrimental to the natives. In the 1970's there was a

significant ltnear correlation between precipitation and native ephemeral
biomass (R2 = 0.90; F = 36, d.f. = 1,4; p<.01), while from 1987 through 1992 e
there was not (R2 = 0.28; F = 1.59, d.f.= 1,4; not statistically significant).

Table 13. Native and Bromus rubens btomass production (g/m2) in Rock Valley
for three years when September -Aprtl ratnfall was near 200 mm.
I I II I I IIIIIIIII I IIIII II llil III IIII III IIIIII I IIIII -- I II

YEAR BROMU$ NATIVE RA!N @'
_ i i i ii ii iiiiml , iii i i i i i

1973 1.29 78.9 220

1988 34.0 O.9 203

1992 13.5 10.1 200 @I IN IIIIIIll IN Ill I I i I Illll Illll I II m IN

The decltne tn numbers of the Introduced Bromus species following the 1989-90
drought was ecologically significant. It appears, however, that it ts agatn
Increasing, considerably more rapidly than following the last drought in 1971- •
72 (Figure 3). The herbicide plots (Table 11) should in the future give a
more definitive picture of Bromus-native interations.

Altitude •

There was a near absence of ephemerals on Rainier Mesa (Plot RAMO01;Table 6),
even though precipitation was 355 nan. This might be thought due to phystcal
conditions such as temperature and rainfall, but the evidence suggests it is
due to competition wtth established plants. Although no disturbed plots were •
sampled in 1992 above 1911 m (PAHO02), plots sampled on Pahute Mesa tn 1990
(PAMO04- 2103 m; 1194 ± 512/m2) and 1991 (PAMO06- 2134 m; 2618 ± 1406/m_)
had numerous ephemerals, dominated by $alsola australis and Bromus tectorum.
At these high altitudes the pinyon-juniper communities include significant

e
shading and an understory of shrubs and small woody and herbaceous perennials.
The ephemeral populations were under 20/m2 in 1990 and 91 on the undisturbed
plots. It appears that higher altitudes are not intrinsically inimical to the
growth and maturation of ephemerals, but the competition from perennials is.

This suggests the ecological problems caused by introduced species like Bromus •
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¢ecf:orum tn the Northwestern U.S.A. may be related to Inhibition of native

perennial species by grazing, logging, and other disturbances, and also that
• it may be amelioratedin years of more mesic conditions.

Antmals

Q Animals do not appearto be a major influenceon desert ephemerals. There was
very little grazingdamage seen on the ephemeralswe harvested.Insect

populationsoccasionallyproducenoticeabledamage, and rabbitsrarely do.

Part of the procedurefor samplingephemeralsincludescountingof rabbit

fecal pellets.The resultsfor 1992 (Table14) show that one set of herbicide

• plots (MEROO2X)had an unusuallyhigh number of pellets.This may be partly

due to the presenceon that site (a "rodent-denuded"site in MercuryValley)

of a higherthan normal ephemeraldensity,leadingto increasedgrazing.

Table 14. Densities (n/m2 _+2 sem) of rabbis pelletsat ephemeralstudy sites
• in 1992.

-- -- I I I IIIIII III I II HIIIIIIIII I H I I IIIIII I

PLOT ............ CONTROL..... TREATED

JAFO01 8 + 9

rO FRFOOJ 20 + 26
FRFOOJX 11 + 8 15 + 11

ROVO05 48 +_42

ROVOO5X 22 + 23 16 + 23

MEROO2X 64 + 28 232 + 600
HERO01 58 + 24 18 +_17

YUFOOI 18 _+12

YUFOO1X 2 +_4 13 + 9

YUF020 0 + 0 14 + 16Q
32 + 44

YUF022 8 _+7 19 +_14

8+7

YUF024 0 +_0 4 +_60
12+ 14

MIDO05 6 _+9 16 + 16

PAMO03 2 _+4 32 +_28

PAMO01 4 _+6 32 _+28
0

RAMO0! , _ 18 + ]2 ,,
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Thts ts not to say that antmalsdon't have 18 ¢ 12 large effects on ephemeral
populations, Just that those effects are subtle. Brown(lggO) has shownthere
are significant long-term vegetation changescausedby removal of grantvorous •
rodents from SonoranDesert plots. Suchevtdence for MojaveDesert ephemerals
ts not currently available.

0

0

0

Q

0

0

Q

0
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APPENDIXA

This table tncludes locations and rough densities of all annual and below-

• ground herbaceous perennial spectes sampled on the Nevada Test Stte t. 1992.
Entries after each spectes are plots (see Appendix B of Saethre, Trends in
Small Mammals...,thts report, for locations, altitudes, and descriptions).
The letter codes XS and XC refer to herbicide plots, sprayed and control,

• respectively. N and S refer to the north- and south-facing slopes of
subsidence craters. The final A - present tn the 20 0.025 m2quadrats (te.

>2/m2), B - present tn the 100 m2 area (> 0.01/m2), C - present in the 1000 m2

area (>0.001/m2), D - absent from 1000 m2 but seen while walking to or from

the study site.
e

Agropyron desertorum MZDO04C
Allfum nevadense dAFOOID

Amstnckfa tesselTata FRFOOIE, FRFOO1XCB, FRFOOIXSB, HEROO2XCB,NEROO2XSA,

• MIDO04C, MIDOO5A, ROVOO5B, ROVOO5XCB,ROVOO5XSB,YUFO01C, YUFO21NB,
YUFO21SB, YUFO22A, YUFO23NB, YUFO23SB, YUFO24B

Androsteph_um brevfflorum YUFO20B
Antsocoma acaults FRFOO1B, YUFO2OA, YUF021SC
Astragalus acut_rostris MEROO1WA

@ Astragalus calcosus RAHOOIC

Astragalus didynmcarpus FRFOOIB, HEROO1EA, MIDOOSB, YUFOO1XCB,YUFOOIXSB
Astragalus lenttgtno.sus freaontfj MEROO2XSB,PAHOOIC, PAHOO3A, YUFOO1A,

YUFOOIXCA, YUFOO1XSA, YUFOI9NB, YUF019SC, YUFO2OB, YUFO21NB,
YUFO21SA, YUFO22B, YUFO23NB, YUFO23SA, YUFO24Be

Astragalus purshit PAHOO1A
Astragalus tfdestromif MEROO1EB,MEROO1WB,ROVO05C, ROVOOSXCA,ROVOOSXSB
AtrJchoserJs platyphylla YUFOO1B
Baileya pleniradiata YUFOO1XSB

• BrassJca sp. ROVOO5XSA
Bromus rubens FRFOO1A, FRFOO1B, FRFOO1XCA, FRFOO1XSB, JAFOO1B, MEROO1EA,

MEROO1WA,MEROO2XCA,HEROO2XSA,HIDOO4A, MIDOOSA, PAMOO1D, PAHO02C,
ROVOO5A, ROVOO5XCA,ROVOO5XSA,YUFOO1A, YUFOO1XCA,YUFOOIXSA,
YUFO19SB, YUFO2OB, YUFO21NA, YUFO21SA, YUFO22A, YUFO23NA, YUFO23SA,

• YUFO24A

Bromus sp. YUFO19NA, YUFO19SA, YUFO21NA

Bromus tectorum FRFOO1XCB, JAFOO1B, MEROO1EB,HEROO1WB,HIDOO5A,
PANOO1B, PANO02C, PANO03C, RAMO01C, ROVOOSXCB,YUFOO1B, YUFOO1XCB,

• YUFOO1XSD, YUFOlgNB, YUFOIgSB, YUFO2OA, YUFO21NA, YUFO21SB, YUFO22B,
YUFO23NB, YUFO23SB, YUFO24A
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Bromus trJntt ROVO05C,ROVOO5XCB
Calochortus flexuosus MIDO04C, MIDOO5A,PAMOO1B,PAHO03C
Calycoserfs wrfghttt YUFO20A •
Cam_ssontaboothtt HEROO1WB,ROVOOSA,YUFOO1XCB,YUFOO1XSB
Camtssonja clavJfom_s FRFOOIB, FRFOO1XCB,FRIOO1XSB,HEROO1EB,ROVOOSA,

ROVOOSXCA,ROVOOSXSA,YUFOO1A,YUFO19SB,YUFO2]NB, YUFO23SB,YUFO24A

Cam_ssontakernensts YUFOZ1SC •
Camfssonfamunztt HEROO1WB

Camfssontapterosper_a HIDOOSB,PAHOO1A,PAHOO3A
Camtssonfa pustlla FRFOOISXD
Cast_lleJa chr_mosa PAHOOIC
Caulanthus cooper_ JAFOOIA, HEROO1EB,HEROOIWB,ROVOOSB,ROVOOSXCB, Q

ROVOOSXSB

Caulanthus las_ophyllus ROVOOSA,ROVOOSXCA,ROVOOSXSA
Caulanthus lastophyllus utahens/s YUF023SC

Caulanthus pflosus FRFOO1B,YUFO19NC,YUFOZOB •
Chaenactfs carphocltnfa HEROO1WA,ROVOOSB,ROBOOSXCB,YUFOO]XSA
Chaenactts douglastt RAHOO]A
Chaenact_s fermonttt FRFOO1A,FRFOO1XCA,FRFOO1XSB,JAFOO1A,HEROO1EB,

HEROO2XSB,ROVOOSXSA,ROVOO5XSB,YUFO22A
Chaenactfs macrantha HEROOIWA II
Chaenactfs sp. YUFOO1XSA
Chaenactfs stevfofdes HEROO1EB,HEROO2XCA,HEROOZXSA,HIDO04C, HIDOOSA,

PAHOO3B,ROVOOSB,YUFOO]A, YUFOO1XCB,YUFOO]XSA,YUFO2OB,YUFO32NA,
YUFO2]SA, YUFO22A, YUFO23NB,YUFO23SB,YUFO24B

Chaenactfs xantfana PAHOOIB,ROVOOSB,YUFOO1A •
Chenopodfumatrovfrens YUFO21NA,YUFOZ3NA,YUFOZ4A, YUFO21SC,YUFOZ3NA,

YUFO23NA,YUFOZ3SA
Chenopodfumleptophyllum RAHO0]C

Chorfzanthe brevfcornu HEROO]WA,HEROO2XCB,HEROO2XSA,HIDO04C, HIDO05C, •
PAHOO3B,ROVOO5A,ROVOOSXCA,ROVOOSXSB

Chor_zanthe rigfda FRFOO1XCB,HEROO]EA,HEROO]WB,YUFOO1XCB,YUF021SC,
YUF022C

Chorfzanthe thurberi YUFO0]C, YUFO24B
Chorfzanthe watsonff FRFOO]B, JAFOO]B, HIDO04C, HIDOOSB, PAHOO]B •
Cryptantha angust_folia HEROO]EA
Cryptantha cJrcumsc_ssa FRFOO]XCB,FRFOO1XSB,JAFOO]A, HEROO1WA,

HEROO2XCA,HEROO2XSA,HIDOO4A, HIDOO5A, PAHO0]C, PAHO03C,ROVOO5A,

ROVO05C,ROVOOSXCA,ROVOOSXSA,YUFOO]B, YUFOO]XCA,YUFO]gSB, (l
YUFO21NB,YUFO23SB,YUFO24A
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Cryptantha duntorum FRFOO]XCB,FRFOOIXSB
Cryptantha flavoculata PAHOO1D,YUFO20A

• Cryptantha gracflfs FRFOO1B,FRFOOIXCB,FRFOO]XSB,HEROO1EB,HEROO2XSB,
HIDOOSA, PAHOO]B,ROVOO5A,YUFOO]A, YUFnO]XCA,YUFO2]SB, YUFOZ3NB,
YUFO24B

Cryptantha maritima YUFOI9NB

• Cryptantha m_crantha FRFOO]B, FRFOO]XCA,FRFOO]XSA,JAFOO]A, PAHOO3B,
YUFO]9NB, YUFO]9SA, YUFO2OA,YUFOZ2B

Cryptantha nevadensfs JAFOO1B,HEROO1MB,HEROOZXSA,HIDO04C, PAHO03C,
ROVOO5XCA,ROVOOSXSA

Cryptantha pter_carya FRFO01C, FRFOO1XCB,FRFOO]XSA,JAFOO1B,HEROO1EB,
Q HEROOZXSB,HIDO04C, HIDOOSA,PAHO0]C, PAHOO3B,ROVOOSA,ROVOOSXSA,

YUFOO1B,YUFOO1XCA,YUFOO1XSB,YUFO]9NB, YUFO]9SC, YUFO2OB,YUFO21NC,
YUFO2]SB, YUFOZZB,YUFOZ3NB,YUFOZ3SC,YUF024

Cryptantha recurvata HEAOO1EB,HEROO1WA,ROVOOSXCA,ROVOOSXSA,

• YUFOO1XSB,YUFOZZA
Cryptantha sp. YUFO]gNA
Cryptantha sp2. YUFO]gNA
Cryptantha utahensJs ROVOOSB
Cryptantha vfrgfnensis HEROO1WA,RAHO01C

@ Cuscuta nevadensts ROVOO5XCD
Cymopteris ripleyf YUFOZOB,YUFO2]SC
Delphfnfum andersonff HIDOO5A
Delphfnfum parishff PAHOO1B,ROVOOSB,ROVOO5XSB,YUFO01C
Descurafnfa ptnnata FRFOO1A,FRFOO1XCB,FRFOO1XSB,HEROO1EB,HEROO1WA,

• HEROO2XCB,HEROOZXSA,PAHO01C,PAHOOZC,PAHOO3A,ROVOO5A,ROVOOSXCA,
ROVOOSXSB,YUFOO1A,YUFOO1XCA,YUFOO1XSB,YUFO19NB,YUF019SC,
YUFOZOB,YUFO2]SC, YUFOZ2C,YUFOZ4C

DescurafnJa sophia HEROO2XCB,YUFO]9ND, YUFOZ]NB, YUFO2]SB, YUFO22B,
@ YUFO23NB,YUF024C

DJchelostenma puJcheIJum HEROO2XCA,HEROO2XSA,HIDO04C, HIDO05C, PAHOO1D,
YUF023SC, YUFO24B

Eriastrum eremicum FRFOO1A,FRFOO1XSB,HEROO2XCB,HEROO2XSB,HIDO04C,
PAHOO1D,PAHOO3A,ROVOOSB,YUFO19NA,YUFO2OA,YUFO21SB

• Erigeron pum_]us PAHOO1A
Ertogonumbrachypodum HERO01EB,HEROO2XCA

Er_ogonumdeflexum HEROO1EB,HEROOIWA,HIDOO4A, ROVOO5B,YUFO]9NA,
YUFO]9SA, YUFO2OA,YUFO2]NA, YUFO2]SA, YUFO22B, YUFO23NA,YUFO23SB,

@ YUFO24A
Erfogonum inflatum HEROO1WB,ROVO05C,ROVOOSXSB
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Erfogonummaculatum FRFOO1B,FRFOOIXCB,FRFOO1XSB,JAFOO1B,HIDOOSA,
ROVOOSB,ROVOOSXCB,YUFOO1A,YUFOO1XCB,YUFOO1XSA,YUFO21SB,YUF022C,
YUFO23SB,YUFO24B •

ErtogonumnJdularfum HEROOZXSA,H[DOO4B, H[DOOSA,PAHO03C,ROVOOSXCA,
YUFOO1B,YUFOO1XCB,YUFOO1XSD,YUFOZ1NC,YUFOZ]SB, YUFOZ28

Ertogonum sp. YUFO]gNA

Ertogonum trfchopes HEROO1EB,HEROO1WB,ROVOOSB,ROVOO5XCA •
Ertoneuron pulchellum HEROO1WA

J Erfophyllum prfngIef FRFOO1A,FRFOO1XCA,FRFOO1XSA,OAFOO1A,ROVOO5B,
ROVOOSXCA,YUFOO1A,YUFOO1XCA,YUFOO1XSA,YUFOZ]NC, YUFOZ]SB,
YUFO2ZB,YUFOZ4A

ErfophylJum sp. PAIqOO1D Q
ErJophyllum wa]lacef HZDOOSB,PAHO03C,
Erodium cicutarJum HEROOIEB,HEROO1WA,HZDO04C,ROVO05C,ROVOOSXCB
Eschscholzfa g]yptospervma FRFO01C, FRFOO1XCB,FRFOO1XSB,HEROOIWB,

HEROOZXCB,HEROO2XSB,ROVOO5B,ROVOOSXCB,ROVOOSXSB •
Eschscholzfa mtnutff]Ora FRFOO1A,HIDOOSB

Euphorbfa albomarcjfnata JAFOO]D, HEROO2XCA,HEROO2XSA,YUFOO]B, YUFO]gSA,
YUFO2OB,YUFO2]SC, YUF023SC, YUFO24B

Gf/fa campanulata YUFO20A
Gf]fa cana FRFOO1XSA,HEROOZXCA,HEROOZXSA,ROVOOSB,YUFOO1XCB,YUFO20A •
Gflfa ffIfformfs YUFOZOB,YUFOZ3NB,YUFOZ3SB,YUFO24A
Gf/fa scopulorum FRFO01C, PAHOO1A
Gf]ia sfnuata FRFOO1XCA,FRFOO1XSB,HIDOO4A, ROVOOSA,YUFOO1A,

YUFOZISB, YUFOZ3NA,YUFOZ3SB,YUFO24B
Gf/fa transnmntana FRFOO1B,JAFOO1B,HEROO1EB,HEROO1WB,HEROOZXCA, •

HEROO2XSB,YUFOZlNA, YUFOO1XCB,HIDOO5A, PAHOO1A,PAHOO3A,ROVOO5A,
ROVOOSXCA,ROVOO5XSA,YUFOO1XSB,YUFOZ1NA,YUFOZ1SA,YUFO22B

G1yptopleura marginata FRFO01C, FRFOO1XCB,FRFOO1XSB,YUFO01C, YUFO21NB,
YUF021SC Q

Halogeton glomeratus PAHOO2A,PAHOO3A,YUFO2]NA,YUFO2]SB,
Zpomopstscongesta RAHOO1A
lpomopsJs polycladon HEROO1EA,HEROOlWA,HEROO2XSB,PAHOO1A,PAHOO3A,

ROVOOSA,YUFOO1A,YUFOO1XCA,YUFOO]XSA,YUFO22B,YUFO23NA
Lactuca serrfola YUFOIgSD, YUFO2INC I

Langlo_sJa schottiJ ROVOOSB,YUFOO1XSA,YUFO]gNB, YUF02]SC, YUFOZ4A
LangloJsJa setosissima HEROO1EB,HEROO1WA,YUFOO1A,YUFOO1XCA,YUFOO1XCB
Lepidium lasiocarpum ROVOO5A,ROVOO5XCA,ROVOO5XSA,YUFOO1B,YUFOO1XCB,

YUFOO1XSB,YUFO2OA,YUFO21NC,YUFOZ1SA Q
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Lfnanthus demJssus FRFOO1XCB,HEROO1EB,HEROO1WB,H[DO04C, ROVOOSXCB
LJnanthus dtchotomus H[DOO4A, HIDOOSA

@
Ltnanthus jonesff FRFOO1A,HEROO2XCB,HEROOZXSA,PAHOO1B
Ltnanthus sp. YUFO19NB
LYnumlewJsJt PAHOO1D
LomatJumnevadense H[DOO4B

l) Lomattumparry_ HIDO05C
Lupfnus argenteus YUFOZISB
Lupfnus flavoculatus YUFOOIA, YUFOOIXCA,YUFOOIXSB,YUFOZ1NC,YUFOZZB
LupJnus shockleyJ FRFOOIB, FRFOO1XCB,FRFOOIXSB,JAFOO1B,ROVOOSB,

YUFO24B
• Nachaeranthera canescens HEROO2XCA,HEROO2XSA,PAHOO3B,YUFOOIA,

YUFOO1XSD,YUFO19NB,YUFO19SB,YUFOZOB,YUFOZ]NA, YUFOZ3NA,YUFOZ3SB,
YUFOZ4A "

HaJacothr_x glabrata FRFOOIB, FRFOO1XCA,FRFOO1XSB,JAFOO1B,ROVOOSA,

• ROVOO5XCB,ROVOO5XSB,YUFOOIB, YUFOOIXCB,YUFOO1XSA,YUFO19NB,
YUFO19SB,YUFOZOB,YUFOZ1NB,YUFOZ]SB,YUFO22B, YUFOZ3SB,YUF024C

Nalacothrfx sonchofdes FRFO01C, JAFOO1B,PAHOO1A,YUFOZISB, YUFOZZC
NentzelJa albJcau]fs FRFOO1A,FRFOO1XCA,FRFOO1XSA,JAFOO1B,HEROO2XCB,

H]DOO4B, H]DOOSA, PAHO01C,PAHOO3B,ROVOOSB,ROVOOSXSA,YUFOO1A,
• YUFOO1XCB,YUFOO1XSA,YUFO]9NA, YUFO19SA,YUFO2OA,YUFO21NA,

YUFOZlSA, YUFO22A,YUFOZ3NA,YUFOZ3SB,YUFOZ4A
Ronopttlon bellidiforme FRFOO1B,FRFOO1XCA,FRFOOIXSA,HEROOZXCA,

HEROOZXSA
guilla coronata HEROO1WB

e
Namaaretofdes YUFO2OA,YUFO2OB,YUFO21SA,YUFO24B
Nma demissum FRFOO1XCA,FRFOO1XSA,HEROO1EB,HEROO1WB,ROVOOSD,

ROVOOSXCA,YUFO21NA,YUFOZISA, YUFOZZB,YUFOZ3NB
Namadensum PAHOO1B,RAHOO1B

• Nemacladusglandu]Jferus HEROOZXCA,HEROO2XSA,HIDOOSA,ROVOOSXCA,
YUFOO1A

Nemacladus rubescens FRFOO1XSA,ROVOOSXSA
Nemac]adussp. FRFOO1A,FRFOO1XCA,JAFOO1A,HEROO1EA
Orobanche :ooper_ PAHOO1B,PAHOO3B

:0 Oxytheca pert_oZiata H[DOO4D, HIDOO5A, ROVOO5B,YUFO01C YUFOO1XSB,t

YUFO21NB,YUFO21SB, YUFO22A, YUFO23NB

Pectocarya heterocarpa HEROO1EB,HEROO1WA,HEROO2XCA,HEROO2XSB,ROVOO5A,
ROVOO5XCA,ROVOO5XSA

• Pectocarya platycarpa HEROOIEB,HEROOIWB,ROVOO5A,ROVOO5XCA,ROVOOSXSA
Pectocarya setosa H[DOO4B, HIDOO5A
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Penstemonf2ortdus PAI_)O1D
Phace21acrenu]ata PAHOO1D
Phace]ta frenmntlt HEROO1EA,HEROOIgA,HEROO2XCB,HEROO2XSD,HIDOO5A, •

PAHOOIA,PAHOO3A,ROVOOSB,ROVOOSXCA,ROVOOSXSA,YUFOO1A,YUFOO1XCA,
YUFOO1XSA,YUFO2]NA,YUFOZ1SB,YUFOZZA

Phacelta vallts-mortae HIDOOSB,ROVOOSB,ROVOOSXCA,ROVOOSXSB,
YUFOO1XCB,YUFOO1XSB,YUFOZ1SB,YUFOZ2A •

Ph]ox stansburyf NIDO04C, PAHOO1B
PJantago fnsuJarfs NEROO1EA
Psathyrotes annua YUF021SC, YUFOZZC
Raffnesqufa neomexfcana FRFOO1XCB,FRFOO1XSD,ROVOO5B,ROVOO5XCB,

ROVOO5XSB •

$alsola austraIJs FRFOO1B,FRFOO1XSD,JAFOO1B, PF_OO2A,PAHOO3A,
, YUFOO1B,YUFOO1XSA,YUFO19NA,YUFO2OA,YUFO21NA,YUFO21SA,YUFO22A,

YUFO23NA,YUFO23SA,YUFO24A

$ch_smuserabtcus JAFO01C, HEROO1EB,HEROOlgA,HIDOO4D, ROVOOSD •
$fsymbrfum altfssfmum M[DOO4A, YUFOO1B,YUFO2OB,YUFOZ]SB, YUFO22C
Stephanomrfa exfgua JAFOO1A,M]DOO5B,RAtIO01C,ROVOO5A,ROVO05C,

YUFOO]XSB,
$tephanomer_aparryJ FRFOO1A,YUFO01C,YUFOZ1NB,YUF022C, YUFO23NC,

YUFO24B •
Stephanomrfa vJrgata YUFOZ1NB
$treptanthella longfrostrfs FRFOO1B,FRFUO1XSB,JAFOO1B,ROVOO5A,
YUFOO1XCB,YUFOO1XSE
StylocTJne sJcropoJdes HIDOO4B, H]DOO5A
Tr_cardta watson_ HIDOO5B, YUFOO1D •
Unknownunknown HEROOlgA,PAHOO1A,ROVOOSA,ROVOOSXSA,YUFO19NA,

YUFO19NB,YUF019SC

VulpJa octoflora FRFOO1XCB,FRFOO1XSB,JAFOOIA, HEROO1EA,HEROOlgA,
HEROOZXCA,H_ROOZXSA,H[DOO4B, H]DOOSA, PAI_OO1B,ROVOOSA,ROVOOSXCA, •
ROVOOSXSA,YUFOO1B,YUFOO1XCA,YUFOO1XSB

¢
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APPENDIXB

l) The following tables tnclude summarydata for ephemerals harvested from 0.025
m2 quadratE (usually 20) on the NevadaTest S|te durtng 1992. Numbersare
reported as meansfor the quadratE (X), as densities (n/m2), btomass

(grams/m2), and wetghts per plant (milligrams). The percent of a samp]e
• reproductive (havtng buds, flowers, or frutt) ts averaged over the 20

quadratE, as are total numberper quadrat, total wetght per quadrat, and mean
weight per plant. Error terms (± 2 sem) are presented without checking for
normal distribution. Species abbreviations are the ftrst three letters of the
genus combtnedwtth the ftrst three of the species, and can be determined frome
Appendtx 1. Results are presented tn alphabetical order by plot name, as
1tsted below.

PLOT DESCRIPTION PAGE
e

FRFO01 aase]ine plot, centrat FrenchmanFlat 3
FRFOOIXC Herbicide control, next to FRFO01, 3
FRFOO1XS Herbicide sprayed, next to FRFO01 4
JAFO01 Ease]tne plot, Jackass Flats 4

• MERO01C Mercury townshtp shrub removal control 5
MEROOIW Shrub removal p]ot, Mercury 5
MEROO2XC Herbicide control, west Mercury Valley 6
MEROO2XS Herbicide sprayed, west Mercury Va]ley 6

• MZDO04 Scraped & compacted, Mid Valley 7
HIDO05 Control adjacent to MIDO04 7
PAMO01 Ease]tne p] ot, Pahute Mesa 8
PAMO02 Drill pad U2Oao, Pahute Mesa 8
PAMO03 Control adjacent to PAMO02 9

• RAMO01 Baseline plot, Rainier Mesa 10

ROVOO5 Historical plot, Eeatley 3, RockValley 10
ROVOOSXC Herbicide control, RockValley 11

• _ DESCRIPTION

ROVOOSXS Herbicidesprayed,Rock Valley 12

YUFO0! Baselineplot,southwesternYuccaFlat 13

YUFOOIXC Herbicidecontrol,YuccaFlat 130
YUFOOIXS Herbicidesprayed,YuccaFlat 14

YUFO]gN CraterU#cn north-facingslope,YuccaFlat 14

AppendixB - I

e



II

ELEI PESCRIPTION PAGE

YUF019s CraterU3cn south-facingslope,YuccaFlat 15 •
YUFO20 Crater U3cn, adjacent control, Yucca Flat 15
YUFO21N Crater U7aunorth-facing slope, YuccaFlat 16
YUF021S Crater U7ausouth-facing slope, Yucca Flat 16

YUF022 Crater U7au, adjacent control, YuccaFlat 17 •
YUFO23N Crater UlOaf north-facing slope, YuccaFlat 17
YUF023S Crater UlOaf south-facing slope, YuccaFlat 18
YUF024 Crater UlOaf, adjacent control,Yucca Flat 18

Abbreviations used in the following tables for species namesare msfollows: •

ANSTES Amsfnckia tesselTata
ANIACA Antsocoma acaults

ASTACU Astragalus acuttrostrts
ASTDID Astragalus dtdymocarpus 0,
ASTLEN Astragalus 7entigtnosus fremonttt
ASTPUR Astragalus purshtt
ASTTID Astragalus ttdestromii
BRAsp Brassica species •
BRORUB Bromus rubens

BROsp Bromus species
BROTEC Bromus tectorum
CALFLE Calochortus flexuosus
CALWRI Calycoserts wrightii II
CAMBO0 Camissonia boothii
CAHCLA Camissonia claviformis

CAHPTE Camissonia pterosperma

CAUCO0 Caulanthus cooperi •
CAULAS Caulanthus lasfophyllus
CHACAR Chaenactfs carphoclinia
CHADOU Chaenactis douglasii
CHAFRE Chaenactis fremontit
CHAMAC Chaenactis macrantha II

CHAsp Chaenactis species
CHASTE Chaenactis stevioides
CHAXAN Chaenactis xantiana

CHEATR Chenopodiumatrovirens C
CHEINC Chenopodiumincanum
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Abbreviations used |n the following tables for spectes namesare as follows:

@ CHOBRE Chorizanthe brevfcornu
CHORIG Chorfzanthe rfgfda
CRYANG Cryptantha angustffolia
CRYCIR Cryptantha cfrcumscfssa

• CRYFLA Cryptantha flavoculata
CRYGRA Cryptantha gracflis
CRYHIC Cryptantha micrantha
CRYNEV Cryptantha nevadensis
CRYPTE Cryptantha pterocarya

@ CRYREC Cryptantha recurvata
CRYsp Cryptantha species
CRYVIR Cryptantha vfrginensis
DELAND Delphinium andersonii
DESPIN DescuratnJa pinnatae
DICPUL Dfchelosteua pulchellum
ERIBRA Ertogonum brachypodum
ERIDEF Ertogonum defTexum
ERIERE Ertophyllum eremtcum

@ ERIMAC Eriogonum maculatum
ERINID Ertogonum nfdularium
ERIPR[ Erfophyllum prfngleJ
ERIPUL ErJoneuron pulchellum
ERIPUM Erigeron pumilfs

@ ERIsp Ertogonum species
ERITRI Eriogonum trtchopes
EROCIC Erodium cicutarium
ESCMIN Escholzia mfnutifolia

@ EUPALB Euphorbia albomarginata
GILCAM Gilia camplmulata
GILCAN Gilia can_
GILFIL Gillsfiliformis

GILSCO Gilia scopulorum
@ GILSIN Giliaslnuata

GILTRA Gilia transmontana

HALGLO Halogeton glomeratus
IPOCON Ipomopsis congesta

• IPOPOL IpoBosis polycladon
LANSCH Langloisia schottii
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Abbreviations used tn the following tables for spectes namesare as follows:

LANSET Langlotsta setostss/ma •
LEPLAS Leptdfum las_ocarpum
LINDIC LJnanthus d/chotomus

LINJON L/nanthus jones//
LUPFLA Lup/nus flavoculata
HACCAN Nachaeranthera canescens •

HALGLA Nalacothr/x giabrata
HALSON Nalacothr_x sonchoides
HENALB Nentzel/a albfcaul/s

HONBEL Nonopttlon bell/d/forme •
NAHARE Namaareto/des
NAHDEH Namadem/ssum
NEHGLA NMacladus glandul/ferus
NEHRUB Nemacladusrubescens

NEHsp Nemacladusspectes •
OXYPER Oxytheca perfol/ata
PECHET Pectocarya heterocarpa
PECPLA Pectocarya platycarpa

PECSET Pectocarya setosa It
PHAFRE Phacel/a fremontf/

PHAVAL Phacelta vallis-mortae

PLAINS Plantago /nsular/s
SALAUS Salsola austral/s
SCHARA Schtsmus arabtcus II
SISALT $/symbr/um alt_ss/mum
STEEXI Stephanomer_aextgua
STEPAR Stephanomer/a parry/
STRLON Streptanthella long/rostr/s
STYHIC Stylocline micropoides •
UNK Unknown

VULOCT Vulpia octoflora

e

e
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+ 2sere SPECIES. n/m2 ± 2sere q/d + 2sem wL/plant± Zsm _REPRO± 2sere

PLOT FRFO01 BRORUB 2.0 ± 4.0 0.02 ± 0.04 ]0 0

DATE 4/08/92 CHAFRE 4.0 ± 5.5 ].8 ± 2.8 459 ± 382 1.00± 0

%ROCK 53 + ]3 DESPIN 2.0 ::1::4.0 0.09 :::!:0.|8 45 ]00

%LITTER 2.8 ± 2.2 ERIERE Z.O ± 4.0 0.0] ± 0.02 6 1-00

%COVER 18 ::1::]6 ERIPR[ 4.0 ::1:5.5 0.08 + 0.15 36 !O0 ± 0

7oHOUND 23 ± ]8 ESCHIN 2.0 + 4.0 0.05 ± 0.1.0 25 0

'_ PELLETS/H2 ZO::1::26 LIN,,ION 2.0 + 4.0 0 05 ::1::0.09 23 0
0.

HENALB 2.0 ± 4.0 0.5 + 1.0 254 1-00

I

u, TOTAL N/H2 28 ± ]4 NEH sp 6.0 ± 6.6 0.005 ± 0.007 ] ± 0 33 ± 67

TOTALG/H2 3.4 ± 4.0 STEPAR 2.0 ± 4.0 0.6 ± 1.1 286 1-00



± 2sem SpECiES n/u2 + 2sm cj/_ ± 2seu wt/Dlant _ _sm _EpRO ± 2sin

PLOT FRFOOIXC BRORUB 8 ± 17 0.9 ± 1.8 104 75

DATE 4121192 CHAFRE 10 ± 13 7.7 ± 9.8 1081± 1161 100 ± 0

%ROCK 16 ± 9 CRYHIC 10 ± 17 0.5 ± 0.9 43 ± 21 100 ± 0

%LITTER 11 ± 9 ER|PRI 2 ± 4 0.1 ± 0.2 48 100

_COVER 29 + 20 GILSIN 4 ± 6 0.6 ± 0.9 146 ± 121 100 ± 0

_4(NND 21 + 19 HALGLA 2 ± 4 4.8.9.6 2286 100
CD

PELLETS/H2 11 + 8 HENALB 6 ± 7 5.4 ± 7.5 856 ± 881 67 ± 67
x

c_ HONBEL 4 ± 6 0.2 ± 0.4 ,57 ± 70 100 ± 0I

TOTALN/H2 122 ± 41 NA_EH 48 ± 26 3.0 ± 2.1 81 ± 68 1_ ± 0

TOTALG/H2 25 ± 16 NEMsp 25 ± 16 1.4 ± 2.0 36 ± 37 100 ± O



I III I I IL I

± 2sm SPECIES n/u z ± 2sere gin' ± Zseu wt/plant ± 2sere _E_ ± 2s_v

PLOT FRFOO]XS CRYIq]C 6:1:: ]3 0.2 :J::0.3 26 lO0

DATE 4/21/92 CRYPTE 2 ± 4 0.7 ± 1.4 327 100

ZROCK 30 ::l::12 ERIPRI 6 ± 7 0.09 ± 0.I1 14 ± 9 100 ± 0

_LITTER 4 ± 3 GILCAN 2 ± 4 O.OS± 0.09 22 0

)&COVER 18 ± 15 IqEI_LB 13 ± 25 2.4 ± 4.7 187 IOO

_IOUND 32 ± 21 _EL 2 ± 4 0.1S ± 0.30 72 100

PELLETS/M_ 15 ± 11 _DI 97 ± 64 4.1 ± 2.7 50 ± 29 96 ± S
X

NEI(IUJB 13 ± 17 0.22 ± 0.32 16 ± 3 100 ± 0
I

TOTALN/_ 141 ± 79

TOTAL G/FI2 8 ± 7



± 2see _ n/l_ + 2sin qll_ + 2sel _lol_qt ± 2sin _PRO ± 2sM

PLOT JAFO01 CAUCO0 2 ::l::4 0.08 ::1::0.16 41 0

DATE 4108192 CHAFRE lO ::1::lO 6.1 ± 7.8 586 ± 645 75 ::1:50

'J{AK)CK 32 ::l::10 CR¥CIR 2 ::l::4 0.08 ± 0.17 42 100

SLITTER 9:1::8 CRYFIIC 66:1::60 0.23 ± 0.25 4 ± 2 64 ± 2.5

"J.COVER 21 ::1::15 ERIPRI 2 ::l:::4 0.02 ::1:0.03 8 100

_qOtJND 24 ± 17 STEEXI 2 ::l::4 O.Ol :1::0.02 6 0
3P,

"0

tD
= PELLETS/_J_2 8 ± 9 _ 2 ± 4 0.001 ± 0.11112 1 0
X

VULOCT 78 ± 47 0.64 ± 0.49 7 ± 4 81 ± 17
I

c_TOTALN/M2 164 ::l::lOl

TOTALG/Iq2 7 ± 8



• • • • • • • • • • •

± 2sere SPECIES n/e' ± 2seu Q/u" ± _em wt/n!ant ± 2sem _EPRO± 2sem

PLOT NERO01C ASTDID 1.6 ± 3.2 0.03 ± 0.06 18 100

DATE 4/?.9/92 BRORUB 1.6 + 3.2 0.21 ± 0.43 134 100

%ROCK 48 ± 11 ElK)RIG 8 ± 8 0.31 ± 0.31 42 ± 25 100 ± 0

%LITTER 10 ± 7 CRYANG 1.6 ± 3.2 0.04 ± 0.07 22 100

%COVER 20 ± 15 IPOPOL 13 ± 9 0.40 ± 0.33 31 ± 15 86 ± 29

_""/.II(XIND 24 ± 15 NEHsp 2 ± 3 0.OO6± 0.013 4 100"10

rD

PELLETS/H2 40 ± 25 PHAFRE 3 ± 4 0.20 ± 0.30 _4 ± 44 100 ± O
X

m PLAINS 2 ± 3 0.01 ± 0.02 6 0
I

qJD

TOTALN/Iq2 58 ± 24 VULOCT 26 :t: 17 1.53 ± 1.4 48 ± 22 100 ± 0

TOTALG/H2 2.7 ± 1. S



II III

X _ 2sen _ fl/m' ± 2sen g/u_ ± 2seu wt/nlant ± _segt Z!_PRO_ 2sen

PLOT HEROOIkl ASTACU 2 ± 3 0.08 ± 0.16 50 100

DATE 4/28/92 BRORUB 3 ± 6 0.24 ± 0.49 76 100

%ROCK 36 ± 7 CHACAR 13 ± 9 1.15 ± 1.85 101 + 160 79 + 30

%LITTER 2.1 ± 0.5 CHAHAC 3 ± 4 0.35 ::l:0.48 108 + 13 100 ± 0

%COVER I ± 2 CHOBRE 2 ± 3 0.03 ± 0.07 ,21 100

TJ4OUND 27 ± 18 CRYCIR 3 ± 4 0.08 ± 0.13 26 :J::22. 100 ± 0

PELLETS/H2 18 ± 15 CRYREC 2 ± 3 0.04 ± 0.07 22 100

_, CRYVIR 2 ± 3 0.12 + 0.24 76 100

TOTALN/H2 594 + 178 DESPIN 45 ± 40 1.11 ± 0.80 39 ± 26 100 ± 0
C3.

TOTALG/H2 27 ± 11 ERIDEF 205 ± 87 5.34 ± 2.06 29 ± 8 0 ± 0
ERIPUL 2 ± 3 0.02 ± 0.04 13 0

I

EROCIC 11 ± 10 3.57 + 3.52 309 ± 185 100 ± 0
0

[POPOL 22 ± 12 0.50 ± 0.39 21 ± 9 70 ± 31

LANSET 83 ± 41 ].32 ± 0.65 20 ± 12 0 ± 0

PECHET 18 ± 17 0.47 ± 0.42 34 ± 25 100 ± 0

PHAFRE 2 ± 3 0.51 ± 1.01 317 100

SCHARA 64 ± 41 7.7 ± 9.0 89 ± 66 96 ± 7

UNKI 2 ± 3 0.008 ± 0.016 5 0

VULOCT 112 ± 56 5.38 ± 2.81 51 ± 30 93 ± 10

• • • • • • • • • • •



• • • • • • • • • • •

± 2sem SPECIES n/m2 ± 2sem qlm2± 2sem wt/plant + 2sem _REPRO_ 2sem

PLOT HEROO2XC BRORUB 76 ± 52 18 ± 18 274 ± 137 70 ± 31

DATE 4/20/92 CHASTE 25 ± 16 6.1 ± 5.2 274 ± 223 100 ± 0

%ROCK 29 ± 8 CHrTNC 2 ± 4 1.0 ± 2.0 466 ]00

%L|TTER ]0 ± 9 CRYCIR 2 ± 4 0.]2 ± 0.25 59 ]00

_COVER 2 ± 3 DICPUL 4 ± 6 1.08 ± 1.5 257 ± 1]G 0 ± 0

%HOUND 12 ± 14 ERIBRA 2 ± 4 0.2 ± 0.4 92 100

PELLETS/H2 64 ± 28 EUPALB 80 ± 37 12.4 ± 7.2 152 ± 59 50 ± 24

GILCAH 4 ± 6 0.8 ± I 2 179 ± 166 100 ± 0

TOTALN/H2 240 ± 84 GZLTRA 15 ± 11 2.2 ± 1.6 15] ± 55 100 ± 0
x

TOTALG/H2 45 ± 24 HACCAN 15 ± 9 0.8 ± 0.6 55 ± 17 0 0

' HONBEL 2 ± 4 0.06 ± 0.13 30 100
i,.,-,.I
b,--.

NEHGLA 5 ± 13 0.01 ± 0.03 2 57

PECHET 4 ± 8 0.7 ± 1.4 170 100

VULOCT 4 ± 5 1.4 ± 2.5 323 ± 580 100 ± 0



± 2sem SPECIES n/mz ± 2sem g/mz ± 2sem wt/plant ± 2sem _RI_PRO± 2sem

PLOT HEROO2XS AMSTES 4 ± 6 7 ± 11 1610 ± 1720 100 ± 0

DATE 4/20/92 BRORUB 13 ± 9 1.7 ± 1.5 135 ± 74 33 ± 42

%ROCK 43 ± 7 CHASTE 6 ± 7 2.3 ± 2.9 370 ± 242 100 ± 0

%LITTER 4 ± 3 CHOBRE 2 ± 4 0.04 ± 0.08 18 100

%COVER 0.8 ± 1.5 CRYCIR 10 ± 17 0.6 ± 0.9 70 ± 43 100 ± 0

%HOUND 2 ± 4 CRYNEV 2 ± 4 ].0 ± 2.0 478 100

PELLETS/H2 42 ± 25 DESPIN 2 ± 4 0.25 ± 0.49 117 100e

DICPUL 6 ± g 0.9 ± 1.3 ]41 ± 1 0 ± 0
100

o
TOTALN/H2 232 ± 60 ERINID 2 ± 4 0.20 ± 0 41 97

X

c_ TOTALG/H2 27 ± ]5 EUPALB 114 ± 43 9.5 ± 5.1 94 ± 62 80 ± 15
, GILCAN 4 ± 6 0.29 ± 0.51 6g ± 101 50 ± 100

LINJON 2 ± 4 0.03 ± 0.06 13 0

HACCAN 4 ± 6 0.12 ± 0.18 27 ± 31 0 ± 0

HONBEL 2 ± 4 0.23 ± 0.47 111 100

NEHGLA 2 ± 4 0.03 ± 0.06 15 100

VULOCT 55 ± 34 2.9 ± 2.2 55 ± 23 85 ± 13

- ,- _, _ • • • • • • •



• • • • • • • • • • •

± 2sem SPECIES n/mz ± 2sem q/mz ± _sem wtlnlant + 2sem _REpRO± 2sem

PLOT HIDO04 BROsp 2 ± 4 0.01 ± 0.03 7 0

DATE 5/12/92 CRYCIR 2 ± 4 0.22 ± 0.43 107 100

%ROCK 53 ± 8 ERIDEF 468 ± 214 7.5 ± 2.3 32 ± 19 7 ± II

%LITTER 5 ± 2 GILSIN 2 ± 4 0.6 ± 1.3 281 lO0

_COVER 0 ± 0 LINDIC 2 ± 4 0.3 ± 0.5 152 100

_HOUND 0 ± 0 SALAUS 294 ± 187 10 ± 7 42 ± 34 0 ± 0

PELLETS/H2 16 ± 16 SISALT 4 ± 8 0.4 ± 0.8 98 50
X

CU

, TOTAL N/H2 774 ± 270

TOTAL G/H2 19 ± 8



± 2sere SPECIES n/m' ± Esem q/re' ± Zsem 1_t/Dlant ± 2sere _REPRO± 2sem

PLOT HIDO05 AHSTES 6 ± 9 2.] ± 4.] 257 ± 509 50 ± ]00

DATE 5/12/92 BRORUB 290 ± 15] 35 ± ]0 ]35 ± 68 ]00 + 0

%ROCK 30 + ]5 BROTEC 6 ± 7 0.9 ± ].6 ]SZ ± 248 ]00 ± 0

%LITTER 35 :]: 18 CALFLE 4 ± 6 3.2 ± 4.6 805 ± 366 100 ± 0

%COVER 67 ± ]9 CHASTE 4 ± 8 0.]6 ± 0.33 4] ]00

%HOUND 35 ± 20 CRYCIR 40 ± 52 3.4 ± 4.8 69 ± 32 100 ± 0

PELLETS/H2 6 ± 9 CRYGRA 30 ± 4] ].Z ± 1.6 42 ± ]9 100 ± 0

CRYPTE ]4 ± ]2 0.8 ± 0.8 77 ± 58 90 ± 20

TOTALN/H2 1028 ± 369 DELAND 2 ± 4 6.7 ± 6.7 3362 ]00
ro TOTALG/H2 78 + 31 ERIHAC 4 ± 8 0.02 ± 0.04 5 100
t.,1

x 0.]3 + 0.08 ERIN]D 2 +. 4 0.03 +- 0.06 ]5 100

,::o GILTRA 66 ± 42 4. ] ± 3.2 72 ± 35 ]00 ::J::0
I

LINDIC 92 + 10] 1.2 ± ].2 ]6 ± 8 ]00 ± 0

HENALB 272 ± 173 16 ± 5 68 ± 32 ]00 ± 0

NEHGLA 2 ± 4 0.003 ± 0.007 2 lO0

OXYPER 30 ± 60 O.5 ± 0.9 ]6 ]00

PECSET 62 ± ]]2 1.5 ± ].9 79 ± 60 ]00 ± 0

PHAFRE 4 ± 6 0.]4 ± 0.2] 35 ± 24 ]00 ± 0

STYHIC 86 ± ]28 0.7 ± ].] 7 ± 3 ]00 ± 0

VULOCT ]2 ± 20 0.4 ± 0.6 68 ± ]08 ]00 ± 0

0 0 0 0 Q 0 0 0 ® 0 0



• • • • • • • O, • • •

+ 2sere SPEC]ES. n/mz ± 2sem. q/mz + 2sea wt/plant + 2sere _REPRO± 2sem

PLOT PAHO01 ASTPUR 2 ± 4 0.05 ± 0.09 23 0

DATE 5/27192 CAHPTE 14 ± 9 0.07 ± 0.07 5 ± 4 100 ± 0

%ROCK 61 ± 14 ERIPUH 4 ± 8 0.01 ± 0.02 3 0

%LIIIER ]3 ± 1] GILSCO 2 ± 4 0.007 ± 0.014 4 0

%COVER 27 ± 15 GILTRA 120 ± 49 2.3 ± 1.2 20 ± 10 89 ± 11

• " %_UND 25 ± ] 7 IPONIL 2 ± 4 O.03 ± O. 06 15 100

PELLETS/H2 4 ± 6 HALSON 2 ± 4 0.04 ± 0.07 18 100
x

PHAFRE 6 ± 12 0.08 ± 0.16 13 100
I

_" TOTAL N/H2 154 ± 61 UNK4 2 ± 4 0.008 ± 0.0]5 4 100

TOTAL G/H2 2.6 ± 1.4

AVGAVGWT/P 0.01 ± 0.01



+ 2sere SPECIES n/re' ± 2Sin q/m2 + 2sen _/nlant ± 2sen ,SREpRO+ 2sere

PLOT PAHO02 HALGLO 3446 + 696 ]6 + 7 5 + ] 0 ± 0

DATE 6/2/92 SALAUS ]02 ± 43 1.3 ± 0.6 11 ± 3 0 ± 0

%ROCK 42 ± 7

%LITTER 9 :i: 4

%COVER 0 ± 0

%HOUND 0 ± 0

_" P[LLETS/H2 32 ± 28

!

TOTALN/H2 3548 ± 699

TOTALG/H2 ]8 ± 7

AVGAVGWT/P 0.008 ± 0.00]

O O O O O O O O O O O ,,



+ 2sere SPECIES n/m2:1:Zsem q/mz ± 2sem wt./plant + 2sem Y.REPRO±2sem

PLOT PAHO03 ASTLEN 8 ± 7 9.5 + 9.3 1192+ 2305 25 + 50

DATE 6/2/92 CAHPTE 6 ± 12 0.03 ± 0.06 5 100

_ROCK 38 ± 11 DESPIN 24 + 19 0.20 ± 0.18 7 ± 3 100 ± 0

_LITTER 16 ± 12 ERIERE 18 ± 16 0.29 + 0.30 14 ± 6 100 ± 0

_COVER 34 + 18 GILTRA 210 ± 134 3.9 + 2.1 26 ± 12 100 + ]

-o _UND 3] ± 18 HALGLO 234 ± 126 1.1 ± 0.7 4 ± 1 0 ± 0
¢D

;<-PELLETS/H2 2 ± 4 IPOPOL 2 + 4 0.03 ± 0.06 14 . 100

, P_FRE 2 ± 4 0.04 ± 0.07 18 100

",,4

TOTALN/H2 506 ± 157 SALAUS 2 :4-4 0.012 ± 0.024 6 0

TOTALG/H2 16 ± 18

AVGAVGk'T/P 0.11 ± 0.19

I



+ 2sere SPECIES p/hi2 ± 2sere O/az + 2sen wtln]aqlt ± 2sere _.REPRO± 2sen

PLOT RAHOOI CHADOU 1 ::!::2 0.003 + 0.007 3 0

DATE 6/24/92 IPOCON 0.5 + 1.0 0.01 + 0.03 0

%ROCK 49 + 14

%LITTER 31 + 14

%COVER 46 ± 19

,0 P_HOUND 6 ± 10

_PELLETS/H2 18 ± 12x

(3o

I

Co

TOTALN/M2 1.5 ± 2.2

TOTALG/M2 0.02 ± 0.03

AVGAVGWT/P 0.02 ± 0.02



I I II IIIII

± 2sere SPECIES n/m_ :t: 2see q/a_ ± 2seu wt./plant + 2sere _PRO ± 2sin

PLOT ROVOO5 BRORUB 294 + 227 13 ± 10 42 ± 15 93 ± 7

DATE 4115192 CANB(X) 2 ± 4 0.03 + 0.06 15 100

_ROCK 53 ::l:13 CAJqCLA 2 ± 4 0.06 :J::0.12 28 100

_.L]TTER 9 + 9 CAULAS 10 ::l::11 5.8 :l: 10.9 575 ± 777 100 ± 0

_;COVER 25 + ]9 CHOBRE 2 + 4 0.02 ± 0.05 12 100

YJ,I(XJND 24 :J::18 CRYCIR 2 ::l::4 0.04 :J::0.08 19 100

PELLETS/H2 48 -1-42 CRYGRA 10 + 14 1.9 ::l:3.5 159 :!: 265 100 ::l:0
CRYPTE 2 ± 4 0.08 + 0.15 38

3_, TOTAL N/H2 385 + 251 DESPIN 2 + 4 0.02 -,- 0 04 11 100
t"D

= TOTAL G/H2 24 + 2] GILS[N 4:1::8 0.05:1:0.09 11 50
_" GILTRA 2 ± 4 0.25 ± 0.49 123 100

m IPOPOL 2 -,- 4 0.03:1:0.06 15 100
I

LEPLAS 5 + 12 0.08 ± 0.17 14 100

MALGLA 2 ± 4 0.18 ± 0.36 91 I00

PECHET 15 + 24 0.16 :J::0.23 19 ± 33 100 ± 0

PECPLA 2 ± 4 0.06 ± 0.12 - 30 lO0

STEEXI 4 ± 6 O.026 ± O.036 6 + 1 0 ± 0

STRLON 4 ± 8 0.06 ± 0.12 15 lO0

UNK3 2 ± 4 O.04 ± O.08 20 0

VULOCT 16 ± l] 0.24 ± 0.21 14 + 8 I00 ± 0



+ 2sen SPEC]ES n/m2 + 2sin q/uz :1:2sin wt/plant ± 2sin _PflO ± 2sin

PLOT ROVOO5XC ASTTID 2 ± 4 0.11 ± 0.23 51 0

DATE 4/30/92 BRORUB 393 ± 244 32 ± 24 71 ± 18 97 ± 3

%ROCK 63 ± 13 CAIqCLA 2 + 4 O.7 ± 1.4 322 lO0

%LITTER 13 ± 14 CAULAS 7 ± 7 0.3l ± 0.40 47 ± 37 lO0 ± 0

_C.OVER 20 ± 18 CHOBRE 2 ± 4 0.34 ± 0.68 152 I00

9 ± 13 CRYCIR 64 ± 106 0.9 ± 1.2 25 ± 17 lO0 ± 0

PELLETS/H2 22 + 23 CRYNEV 2 ± 4 0.02 ± 0.04 9 0
CRYREC 2 ± 4 0.02 ± 0.04 ' 10 100

TOTALN/H2 762 ± 257 _ESPIN 9 + 8 0.31 ± 0.38 34 :!: 33 100 ± 0
3P,

-o TOTAL G/H2 54 + 27 ER]N[D 2 ± 4 0.04 ± 0.08 18 100
t'D= ER[PR[ 4 ± 6 0.08 ± 0.12 19 ± 2 ]00 ± 0

_" ERiTR! 40 ± 26 4.8 ± 8.0 242 ± 448 57 ± 33

oo G[LTRA 2 ± 4 0.15 ± 0.31 69 ]00
I

r_ LEPLAS 9 ± 10 0.5 ± 0.8 40 ± 49 100 ± 0
0

NNqDEH 2 ± 4 0.02 ± 0.03 7 100

NEI_LA 2 ± 4 0.018 ± 0.036 100

PECHET 73 ± 42 3.1 + 2.4 70 ± 74 100 ± 0

PECPLA 58 ± 47 2.0 ± 1.7 50 ± 39 100 ± 0

PHAFRE 29 ± 53 5.2 ± 10.4 106 ± 176 100 ± 0

PHAVAL 2 ± 4 0.9 ± 1.9 427 100

VULOCT 53:1:41 2.1 ± 1.6 60 ± 49 l O0 ± 0

• • • • • • • • • • •



I II III

X _ 2sen _ n/w_ ± 2sin q/us' ± 2see _lplant ± 2sen _pRO ± 2sem

PLOT R(WOO5XS BRAsp 2 ± 4 0.03 ± 0.07 16 160

DATE 4/30/92 _B 44 ± 37 4.0:1:4.6 75 ± 40 86 ± 29

_OCK 54± 12 CAMCLA 4 ± 8 1.1 ± 2.2 256 160

'/.LITTER 22 ± 15 CAULAS 10 ± 21 3.4 ± 5.7 319 100

P_COVER 43 ± 22 CHAFRE 6 ± 13 O.14 ± 0.27 22

'Y,WX,BO 15 ± 15 CRYCIR 6 ± 7 0.09 ± 0.11 15 ± 7 160 :l::0

PELLETS/M2 16 ± 23 CRYNEV 4 ± 6 2.4 ± 3.7 568 ::i:554) lO0 ::l::0

CRYPTE 6 ± 9 3.1 ± 5.8 397 ± 578 160 ± 0
:):,,
"o
-o TOTAL N/M2 2.40 ± 116 CRYREC 4 ± 6 1.5 ± 3.0 360:1::701 160 ± 0CD

TOTAL G/M2 40 ± 25 ERITRI 13 ± 17 8.0 ± 8.9 1041 ± 807 160 ± 0
x

oo LEPLAS 8 ± 10 0.20 ± 0.24 23 ± 13 160 ± O

' PIENALB 2 ± 4 2.1 ± 4.3 1014 160
P_

*" NE]gttJB 2 ± 4 O.05 ± O.09 22 160

PECHET - 48 :J::68 5.4 ± 7.9 201 ::1::244 160 ± 0

PECPLA 17 ± 16 1.8 ± 2.1 97 ± 93 160 ± 0

PHAFRE 38 ± 63 5.6 ± 8.6 423 ± 602 lO0 ± 0

UNKI 2 ± 4 0.02 ± 0.04 10 . 160

VULOCT 21 ± 18 0.83 ± 0.72 53 ± 42 160 ± 0



,2sen Sp[CIES him2 + 2sen glmt ± 2sen v!:lplant ± 2sen sp_plw± 2sen

PLOT YUFOOI ASTLEN 4 ± 6 0.05 ± 0.08 l I ± 17 0 ± 0

DATE 4/22/92 _ 106 ± Ill 16. ± 2l. 108 ± 77 81 ± 32

_)CK 55 ± 15 CA_LA 2 ± 4 0.12 ± 0.24 61 100

ZLITTER 14 ± 10 CHASTE 4 ± 6 0.07 ± O.lO 18± 2 50 ± 100

_COVER 23 ± 16 CHAXAN 2 ± 4 0.16 ± 0.33 82 0

22 ± 18 CRYGILA 4 ± 6 0.37 ± 0.52 92 ± 41 100 ± 0

PELLETS/H2 18 ± 12 DESPIN 2 :J::4 0.014 ± 0.028 7 100
ERIIqAC 6 ± 12 0.10 ± 0.20 16

3_

TOTALN/H2 172 ± 133 ERIPRI 4 ± 8 0.10 ± 0.20 25 100_D

TOTALG/Iq2 25 ± 25 GILSIN lO ::1:20 1.4 ::l::2.7 135 100
3,(

oo IPOPOL 2 ± 4 0.04 ± 0.09 22 0

' LANSET 2 + 4 0.02 :J::0.04 10 0
PO

LUPFLA 4 ± 5 1. ! :l::1.6 Z79 ± 67 100 ::l::0

IqACCA,N 2 ± 4 0.004 ± 0.006 2 0

H_LB 2 :t:4 2.4 ± 4.7 1177 100

NEHGLA 2 * 4 0.004 ± 0,008 2 100

PHAFRE 12 ± 10 2.5 ± 3.3 245 ± 291 100 ± 0

PHAVAL 2 ± 4 1.9 ± 3.7 928 100

• • • • • • • • • • •



II

X + 2see SPEC|ES n/uz ± 2sen aim' ± 2seu vt/alant ± 2sen _PRO ± 2sen

PLOT YUFOO]XC ASTLEN 5:1:9 0.40:1:0.55 70 ± 40 0 ± 0

DATE 4130192 BRORUB 114 ± 89 16. ± 15. 103 ± 48 100 ± 0

_ROCK 51 ::l::16 CRYCIR 2 ± 4 0.10 ± 0.20 48 100

%LITTER 15 ± 12 CRYGRA 4 ± 6 0.9 ± 1.6 209± 358 100 ± 0

TA_OVER 40 ± 20 CRYPTE 2 ± 4 1.5 ± 3.0 711 100

3::,
_I(AJND 26 ± 20 CRYREC 2 ± 4 1 0 ± 2.1 493 lO0"0

tP

0.

_" PELLETS/H2 2 ± 4 DESPIN 2 ± 4 0.07 ± 0.14 34 100
(30

' ERIMII 4 ± 6 0.06 ± O.ll 15 ± 21 100 ± 0

TOTALN/H2 158 ± 98 IPOPOL 2 ± 4 0.18 ± 0.35 84 100

TOTALG/H2 22 ± 19 LANSET 2 ± 4 0.01 ± 0.02 6 0

LUPFLA 2 ± 4 ]. 1 ± 2.1 502 100

PHAFRE 10 ± 10 0.46 ± O.55 48 ± 49 100 ± 0

VULOCT 4 ± 8 0.06 :t:0.1] 13 lO0

IIIII II I III II I

o



± 2seq.. SPEC]I[S n/m_ ± 2sere q/_ ± 2#ei wt;/plant ± 2see _EPflO ± 2sere

PLOT YUFOOIXS ASTLEN 6 + 7 0.39 + 0.43 61 ± 15 33 ± 67

DATE 5/04/92 BRORUB 8 ± 13 1.3 ± 2.0 156 ± 1 100 ± 0

%ROCK 52 ± 11 CHACAR 6 ± 13 1.2 ± 2.3 185 100

%LITTER 8 ± 9 CHASTE 4 ± 6 8.9 ::i:12.2 2102 ± 318 100 ± 0

_COVER 17 ± 15 CHAsp 2 ± 4 2.8 ± 5.6 1329 100

3>
-o P_HOUND 11 ± 12 ERIIqAC 2 ± 4 0.06 ± O.ll 27 100
¢D

_ PELLETS/H2 ]3 ± 9 ERIPR] 2 ± 4 0.04 ± 0.08 19 100x

, IPOPOL 13 ± 11 2.4 ± 2.8 208 ± 210 100 ± 0
r_
J_

TOTALN/H2 72 ± 35 LANSCH 4 ± 6 0.27 ± 0.47 65 ± 94 50 ± lO0

TOTALG/H2 27 ± 18 HALGLA 4 ± 8 3.9 ± 7.8 923 100

MEHALB 2 ± 4 0.7 ::l::1.3 313 100

PHAFRE 15 ± 16 4.8 ± 8.9 263 ± 445 100 ± 0

SALAUS 2 ± 4 O.22 ::l:::0.43 102 0

', .

• • • • • • 41 • • • • • ii



i , ii

@ • @ • • @ • • _ • •

+ 2sem SPECIES n/m2 ± 2sere q/m2 :l: 2sem wt/plant ± 2seq _REPRO± 2sere

PLOT YUFOI9N BROsp 22 ± 19 1.8 ± 2.2 69 ± 44 0 ± 0

DATE 4/]3/92 CHEINC 4 ± 6 0.02 ± 0.04 6 ± 6 0 ± 0

_ROCK 9 ± 4 CRYsp 2 ± 4 0.05 ± O.lO 26 0

%LITTER 21 ± 14 CRYsp2 2 ± 4 0.03 ± 0.06 14 0

%COVER 23 ± 17 ERIDEF 16 ± 17 0.3 ± 0.3 24 ± 22 0 ± 0

= _HOUND 18 ± 18 ERIERE 2 ± 4 0.09 ± 0.18 45 100
_*

x

_PELLETS/H2 14 ± 16 ERIsp 6 ± 9 0.010 ± 0.014 2 ± 0 0 ± 0
I

HENALB 82 ± 60 2 1 ± 1.9 27 ± 16 35 ± 23

TOTALN/H2 206 ± 98 SALAUS 68 ± 58 1.2 ± 0.7 26 ± 13 0 ± 0

TOTALG/H2 5.6 ± 3.0 UNK4 2 ± 4 0.001 ± 0.002 ] 0

AVGAVGWT/P 0.03 ±0.01



I

X + 2sere SPECIES n/m2 + 2sea q/m2 ± 2sere wt/Dlant ± 2sere _REPRO± 2sem

PLOT YUFO]95 BROsp 6 ± ]2 0.]0 ± 0.20 ]6 0

DATE 4/]3/92 CHEINC 8 ± 7 0.]8 ± 0.20 23 ± ]4 25 ± 50

_ROCK 18 ± 8 CRYHIC 4 ± 6 0.04 ± 0.08 10 ± 17 0 ± 0

%LITTER 13 ± 14 ERIDEF 84 ± 73 l.l ± 0.9 17 ± 9 0 ± 0

%COVER 11 ± 14 EUPALB 2 ± 4 0.01 ± 0.02 4 0

%HOUND 0 ± 0 HENALB 20 ± 23 1.8 ± 3 3 53 ± 77 25 ± 50
m

_ PELLETS/H2 32 ± 44 SALAUS 38 ± 38 0.5 ± 0.5 ]4 ± 12 0 ± 0x

I

O't

TOTALN/N2 162 ± 117

TOTALG/H2 3.7 ± 4. ]

AVGAVGWT/P 0.02 ± 0.01

• • • • • • • • • •



± 2sem SPECIES n/m2 ± 2sem q/m2 ± 2sem wt/plant :1:2sem _REPRO+ 2sem

PLOT YUF020 AN]ACA 2 + 4 0.07 + 0.]4 35 0

DATE 4/]5/92 BROTEC 2 + 4 0.4:1:0.9 2]8 ]00

%ROCK 4 + 3 CALWR] 2 :l: 4 0.02 :J:0.04 ]1 100

%LITTER 9 + 9 CHEINC 2 :i: 4 0.002 + 0.004 1 0

%COVER 15 ± 14 CRYFLA 22 ± 36 0.37 ± 0.55 22 ± 20 41 ± 61

%HOUND 25 ± 18 CRYHIC 4 ± 8 0.02 ± 0.04 5 50

:_ PELLETS/H2 0 ± 0 ER[DEF 8 ± 9 0.18 ± 0.20 24 ± 6 0 ± 0

t'D:_ ERIERE E + 7 1.2 + I 6 155 + 152 25 + 50
-J.

X

TOTALN/H2 ]24 + 59 GILCAH 4 + 6 0.008 ± 0.0]2 2 + 2 0 ± 0
I

N TOTALG/H2 4.8 ± 2.8 GILCAN 2 ± 4 0.04 ± 0.08 20 0
",,4

AVGAVGI,/T/P 0.04 ± 0.02 LEPLAS 6 ± 7 0.06 ± 0.07 10 ± 3 67 ± 67

• HENALB 18 ± 15 1.3 ± 1.2 73 ± 33 30 ± 40

NAHARE ]0 ± 10 0.05 ± 0.06 5 ± 6 0 ± 0

SALAUS 34 ± 36 1.0 ± 0.8 39 ± 13 0 ± 0

I



± 2sem SPEC[ES n/mz ± 2sem q/mz + 2sen wt/plant ;1:2sem _REPRO± 2sem

PLOT YUFO2]N BRORUB 20 ± 25 1.7 ± 2.1 94 + 29 100 ± 0

DATE 5/6/92 BROTEC 4 ± 8 0.26 ± 0.51 64 100

%ROCK 39 ± ]4 BROsp 4 + 6 0.18 ± 0.26 45 ± 23 0 ± 0

%L]TTER 6 ± 5 CHASTE 6 ± 9 4.1 ± 7.3 578 ± 655 100 ± 0

_COVER 3 ± 3 CHEATR 4 ± 6 0.28 ± 0.40 70 ± 33 100 ± 0

_HOUND 6 ± 7 ER[DEF ]50 ± )05 7.5 ± 5.3 63 ± 3] 0 ± 0

PELLETS/H2 19 ± 14 G]LS]N 8 ± 12 0.8 ± 1.4 71 + 90 100 ± 0

-o G]LTRA 4 ± 6 0.44 ± 0.86 ]]] + 2]2 ]00 ± 0
qo
I1)
:3

TOTAL N/H2 460 ± 206 HALGLO 44 ± 34 0 53 ± 0.70 10 ± 6 0 ± 0_._a.

x

c_ TOTALG/H2 25 :!: ]4 MACCAN 2 ± 4 0.]9 ± 0.38 95 0

' AVGAVGWT/P 0.08 ± 0.03 HENALB 6 ± 9 0.9 ± ].6 ]20 ± ]57 ]00 ± 0

co NAMDEM 2 ± 4 0.11 ± 0.23 57 100

PHAFRE 4 ± 8 O.25 ± O.50 62 100

SALAUS 202 ± ]25 7.9 ± 3.1 53 ± ]4 0 ± 0

• • • • • • • • • • •



± 2sere SPEC]ES n/mz ± 2sere _/m z ± 2sere wt/plant _ 2sere %REPRO± 2sea

PLOT YUF02]S ASTLEN 10 ± 10 1.8 ± 1.7 181 ± 19 25 ± 50

DATE 5/05/g2 BRORUB 14 ± ]3 7.8 ± 8.1 551 ± 299 100 ± 0

%ROCK 15 ± 9 CHASTE 6 ± 7 2.6 ± 3.0 432 ± 187 100 ± 0

%LITTER ]0 ± 7 ERIDEF 8 ± 12 2.1 ± 3.7 231 ± 144 50 ± 100

%COVER 11 ± 12 GILTRA 6 ± g 1.3 + 2.6 175 ± 292 100 ± 0

_HOUND 10 ± 14 LEPLAS 2 ± 4 0.25 ± 0.50 126 100
rD

(2.

_" PELLETS/H2 8 ± 7 HENALB 2 ± 4 2.0 ± 4.0 1005 100

, NAHARE 2 ± 4 O.11 ± O.22 56 100
r_
_O

TOTALH/H2 256 ± 180 NAHDEH 2 ± 4 0.14 ± 0.28 71 100

TOTALG/H2 73 ± 52 SALAUS 214 ± 160 55. ± 46. 294 ± 151 14 ± 18

AVGAVGklT/P 0.33 ± 0.10 w



± 2sem SPECIES n/mz ± 2sea cl/m2 ± 2sere wt/pla_t ± 2sere _REPRO_ 2sere

PLOT YUF022 AMSTES 4 ± 8 ]0.0 ± 20.0 2496 ]00

DATE 5/05/92 BRORUB 44 ± 65 7.3 ± 9.6 186 ± 5g 98 ± 3

%ROCK 26 ± 11 CHAFRE 4 ± 6 ].2 ± 1.8 293 ± 310 100 ± 0

%LITTER 16 ± 13 CHASTE 4 ± 8 0.43 ± 0.85 107 lO0

_COVER 26 ± 18 CRYREC 2 ± 4 0.27 ± 0.55 137 lO0

_HOUND 38 ± 20 HENALB 4 ± 6 0.22 ± 0.35 55 ± 63 lO0± 0
m

_- PELLETS/H2 8 ± 7 OXYPER 2 ± 4 0.12 ± 0.24 60 ]00

, PHAFRE 2 ± 4 0.24 ± 0.49 122 lO0

TOTALN/H2 122 ± 93 PHAVAL 6 ± 9 9.1 ± 7.5 1380± 773 lO0 ± 0

TOTALG/H2 38 ± 32 SALAUS 50 ± 28 9.5 ± 7.4 287 ± 288 ]4 ± ]9

AVGAVGWT/P 0.40 ± 0.25

n • • • • • • • • • •



• • • • • • • • • • •

+ 2sem SPECIES n/m2 + 2sem.. q/m2 + 2sem wt/plant + 2sem _REPRO+ 2sem

PLOT YUFO23N BRORUB 8 ± 12 1.0 ± 1.3 158 ± 151 100 ± 0

DATE 5/5/92 CHEATR 2 ± 4 0.01 ± 0.02 4 0

%ROCK 12 ± 6 CHEINC 4 ± 8 1.1 ± 2.1 265 100

%LITTER 19 ± 15 ERIDEF 56 ± 66 2.2 ± 1.9 82 ± 84 0 ± 0

%COVER 18 ± 16 GILSIN 2 ± 4 0.4 ± 0.7 175

%HOUND ]0 ± 14 ]POPOL 2 ± 4 0.09 ± 0.]7 43 100

_PELLETS/H2 4 ± 6 HACCAN 4 ± 6 0.12 ± 0.18 30 ± 25 0 ± 0X

Cx_

, HENALB 4 ± 6 4.5 ± 8.5 1113 ± 2016 lO0 ± 0

"'TOTAL N/H2 398 ± 25l SALAUS 316 ± 200 19.7 ± 6.7 177 ± 117 0 ± 0

TOTAL G/H2 29 ± ]]

AVGAVGkIT/P 0.20±0.]4



:l: 2sere _ n!R + 2sere qlM2± 2sere wt/plant + 2sere _HtEPRO± 2sere

PLOT YUF023S ASTLEN 2 ± 4 0.27 ± 0.53 133 0

DATE 5/04/92 BRORUB 2 ± 4 1.2 ± 2.4 509 100

P_ROCK 10 + 5 CHE]NC 8 ± 9 1.5 ± 2.3 159 ± 112 lO0 ± 0

_LITTER 9 ± lO SALAUS 315 ± 190 77 :1:22 420 ± 322 0 ± 0

_COVER 8.2 -

_UND 0.05 ± 0.10
m

_PELLETS/H2 12 ± 14x

GO

I

TOTALN/H2 328 ± 191

TOTALG/H2 80 ± 45

AVGAVGkl'l'/P 0.38 ± 0.25

• • • • • • • • • • @



• Q • • • • • • • • •

X + 2sere SPECIES n/mz ± 2sere qlmz ± 2sea wtlnlant ± 2sea _EP_ ± 2sem

PLOT YUF024 BRORUB 10 ± 8 1.6 ± 1.6 156 ± 118 lO0 ± 0

DATE 5/04/92 BROTEC 4 ± 6 0.5 ± 0.7 119:1:5Z 100 ± 0

%ROCK 22 ± 8 CAHCLA 2 ± 4 O.Z ± 0.4 109 100

%LITTER 7 ± 5 CHEATR 54 ± 46 1.1 ± l.l 19 ± 15 59 ± 33

%COVER 3 ± 3 CRYCIR 10 ± 16 0.5 ± 0.8 102 ± 159 lO0 ± 0

-o Y_IOUND 8 ± 10 CRYPTE 2 ± 4 O.17 ± O.34 86

_" PELLETS/HZ 0 ± 0 ERIDEF 26 ± 40 2.8 ± 3.6 155 ± 98 0 ± 0
0o

, ERIPRI 2 ± 4 0.23 ± 0.46 ll4 100

TOTALN/H2 454 ± ZOO GILFIL 6 ± 7 0.12 ± 0.14 20 ± 11 100 ± 0

TOTALG/H2 47 ± 23 LANSCH 2 ± 4 O.lO ± O.19 48 0

AVGAVGWT/P 0.10 ± 0.02 HACCAN 24 ± 15 "1.1± 0.8 52 ± 34 22 ± 29

IqENALB 4 ± 6 0.6 ± 0.9 155 ± 114 lO0 ± 0

SALAUS 308 ± 168 38 ± 23 141 ± 46 0 ± 0
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ABSTRACT

0
L In 1992, lizard densities were examined on two baseline plots (YUFO01,

FAMO01), and on three disturbed plots in subsidence craters and their three
associated control plots (YUF019-24). The study focused on the side-blotched
lizard, Uta stansburJana, which is commonand widely distributed on the Nevada

• Test Atte (NTS). Uta densities on baseline plots in 1992 fell within the
range of Uta estimates in past years, implying numbers are remaining
relatively constant.

PAMO01on Pahute Mesa and YUFO01on Yucca Flat are the two most studied plots.
(li These plots have been through a complete predrought - drought - postdrought

cycle over the last stx years. Adult and Juvenile Uta densities differed
. across the predrought, drought, and postdrought periods, and adult densities

were on average htgher on Pahute Mesa relative to Yucca Flat. The effect of
drought on lizards was not consistent across the two plots. The drought had

• essentially no effect on average adult Uta densities on Yucca Flat, and was
associated wtth an tncrease in density on Pahute Mesa. Densities of Juvenile
Uta were markedly lower during the drought. Adult and juvenile snout-vent
lengths (SVLs), and weights also differed across sites and drought regimes.

• Drought effects on Juvenile SVL were not consistent across sites and drought
regimes, whereas differences between sites tn adult SVLs were consistent
across years. Adult Uta on Pahute Mesa were slightly longer but almost 20
percent heavier than adults on Yucca Flat. Adult Uta were approximately 15
percent heavier during the postdrought period relative to the predrought or

• drought periods. Wetght/SVL, an estimate of leanness or body condition was
higher for adults on Pahute Mesa than on Yucca Flat, and higher after the
drought than before or during it. This implies that conditions may be harsher

for lizards at low elevation sites, and during or prior to the drought.
Juvenile Uta were 14 percent longer and 40 percent heavier on Pahute MesaO
relative to those on Yucca Flat. Similarly, Juvenile weight/SVL, an estimate
of leanness, was 30 percent lower on Yucca Flat relative to Pahute Mesa.

Juvenile Uta were about 5 percent shorter and 22 percent lighter during the
drought relative to pre- or postdrought periods. Juvenile weight/SVL was

• about 8 percent lower during the drought relative to the periods before or
after it. Finally, neither adult nor Juvenile ages differed across sites or
across drought regimes.

These results suggest two things. First, drought has a major effect on lizard
• traits and on lizard densities. Second,it impliesthat site specificfactors

- 33 -
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(potentially tnclud!ng prior history of human,ase, elevation, vegetative
cover, etc.) can have large effects on ho, perturbations ltke drought events
can !nfluence ltzards. Thts has implications for the spattal scale of 4)
monitoring programs on the N_3, in that it tmpltes that a wtde range of

habttats should be monitored as organisms tn different habitats may respond
differently to perturbations.

Hark-recapture studies of Uta tn subsidence craters suggest that adult @
densities were lower in 1992 relattve to 1989 whereas Juventle densities

appear to show a reversed pattern. A four way ANOVAreveals that spring and
summerUta populations are quite different with the summerpopulation on
average containing more, younger and smaller Individuals relattve to the •
spring popu!atton. Thts tmpltes that perturbations in different seasons could
lead to markedly different effects on a Uta population.

Our three measures of adult body size (SVL, weight, wetght/SVL) all dtffered
across years xtth larger ltzards present in 1992 (a nonaal precipitation year) @
relattve to 1989 (a drought year). The pattern was not consistent across

treatments with differences across years more exaggerated in subsidence
craters relattve to control plots, suggesting that the craters were amplifying

the drought effects. Juventle wetght and Juventle wetght/SVL also were htgher •
in 1992 relattve to 1989. Both sets of differences tmply that the drought in
1989 was hard on Uta.

Adult Uta on the control plots were approximately 10 percent heavter than
ad,llt Uta in subsidence craters; thts relatively large difference was @
marginally nonsignificant. The number of Juveniles on the control plots was
also nonstgntftcantly greater than those in the subsidence craters. Ftnally,
adult wetght/SVL was almost 15 percent greater for Uta on control plots as
opposed to individuals in the subsidence craters. The subsidence crater

@
results suggest that crater formation may have a negative effect on Uta, and
that the effect ts approximately as large as that imposed by drought.

@

e
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INTRODUCTION

e
Populations in nature undergo constant flux, alternatively increasing or
decreasing in size (Ptanka 1986, Polts 1991, Vttt 1991, Wtens 1991, Hunter
199Z). Biology is largely concerned with revealing patterns from this flux.
Four types of factors can cause population fluctuations: chance events,

• physical factors, nonhumanbiological factors, and human factors. The mission
of the Department of Energy's BECAHPprogram is to maintain an understanding
of changes over time of flora and fauna on the NTS. Understanding these
changes is not a simple process because organisms on the test site are
simultaneously exposed to all four types of factors. As such, changes

• observed on site, such as population decltne, could be due to human
activities, but this need not be so. This confounding, or confusion of causes
is the driving force behind BECAMPmethods.

Q Because of confounding, BECAHPperforms two types of studies: those
physically tsolated from current disturbances (BECAMP'sbaseltne plots), and
those purposefuliy placed in phystcal association with these disturbances
(disturbance plots). The former are designed to examine long term changes on
site, the latter to enable us to remove those changes due to specific effects

(t (biological factors, physical factors, road construction, subsidence events,
etc.).

Bomb testing is a complexactivitywhich involvesmany people,much equipment,
and considerablesupportactivities. As a consequence,DOE activitieson site

l) have many potentialramificationsfor plants and animals. Examples include

direct effects like long term actionsof falloutor effectsof roads, as well

as less obvious (but potentiallyimportant)factorslike increasedpredator

populationsin associationwith NTS dump sites. BECAMP has both long and

• short term projects in progress in order to examinethese factors and
distinguishman-inducedeffectson flora and fauna from the underlying

physicaland biologicaleffects (Hunter1992, Hunter and Medica 1989).

Documentingpopulationchange is a difficulttask. Four characteristicsof

• each populationinfluencethe directionof this change: immigration

(migrationin), emigration(migrationout), birth rate (a measure of average

number of young produced),and death rate (probabilityof the average

individualdying). These populationcharacteristicsare in turn influencedby

characteristicsof individuals. As examples,larger individualsusuallye
produce more young than smaller ones, and old animals are typicallymore

- 3S -
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likely to die than younger ones. Man's potential influence on populations and
thus our necessity for monitoring them, occurs because our activities somehow

influence the reproductive rates (birth r_tes), probability of survival (death •
rates), or migration patterns (immigration or emigration) of individuals. As
a consequence, these attributes of individuals are central to BECAHP's
monitoring program.

0
Monitoring population changes involves sampling in succeeding time intervals.
Monitoring programs enable us to tell if the numbers of individuals of a given
species are staying relatively constant, increasing, or declining.
Interpretation of these patterns of population change is fraught with the
problems of confoundingof causes,and samplingvariation (samplingerror). •

BECAMP's monitoringprogram is designedto surmountthese problems. In the

followingpages we discussthe ongoingprogramfor reptilesand amphibians.
We present data summariesfor 1992, and draw conclusionswhere subsetsof the

program have reachedfruition.
O

Reptile studieswere centeredon lizards,becausethis group is the most

abundant,and thus easiestof the reptilesand amphibiansto study. Lizards

form a conspicuouspart of the NTS desert fauna (Tannerand Jorgensen1963,

Pianka 1986, Hunter and Medica 1989). They are importantin this system as Q
major consumersof invertebrates,and as an importantprey base for many

mammals, birds and snakes (Pianka1986). Lizardsare also potentiallyuseful

for BECAMP monitoringpurposesbecause they are strongly influencedby

radiation (Turneret al. 1973, Turner and Medica 1977).

0

In 1992, lizardswere monitoredon baselineplots on Pahute Mesa and Yucca

Flat and also studied in subsidencecraters and their associatedcontrol

plots. Goals were two fold, to continueto look for long term changes in

lizard populations,and to directlyexamine shorterterm impactsof human

activities. We commenton other species,bJt focus on Uta stansburiana(the ¢

side-blotchedlizard)because it is found essentiallyeverywhereon the NTS

and it is abundantenough that meaningfuluse can be made of these data.

HETHODS £

Lizardswere sampled in one of two ways, either by surveyingtransectsor

plots. The basic samplingtechnique(Medica1992) was for two or more

investigatorsto walk across an area and captureall lizards they encountered.

The lizardswere marked with paint, individuallynumbered by toe clipping,
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measured, weighed and released. The sameplot was resampled for three to six

• (more or less) consecutive days. On resampling trips, painted individuals
were recorded as present (and considered recaptured), and unmarked individuals
were captured and processed as noted. For each captured lizard we recorded
species Identification, sex, snout-vent length to nearest mm(a measure of
body size), tat1 length to nearest mm,body mass to nearest 0.05 g, and age to

• nearest month. Females were palpitated to estimate number and size of egg
follicles or eggs. Means and se (standard error of the mean) were computed
for each of these lizard traits on all plots studied. In 1992, lizards were
monitored for 6 days from 30 March to 7 April, and for 5 days from 27 to 31
July, on a 1.1 ha square plot on Yucca Flat (YUFO01), and for 4 days from 4 to

• 11 May and for 5 days from 24 to 31 August on a 1.1 ha square plot on Pahute
Mesa (PAMO0]). Lizard plots.and transects are nested inside the small mammal

grids. Detailed site locations can be found in Appendix B of Saethre (1993).
The data were used in several ways. Counts of number of individuals captured
or recaptured were used in mark-recapture estimation techniques (Seber 1982)O
to describe Uta densities on each plot. Although other lizard species were
present, their numbers were too small to allow a meaningful density estimate.
This was the fifth and sixth years of study on these plots, and it was now

possible to ask how several biological or physical factors might influence Uta
• densitiesor traits of individuals. A major physicalfactor, precipitation,

had varied sharplyover this samplingperiod with two years of relatively

normal precipitation(1987- 1988), followedby two droughtyears (1989 -

1990),and ending with two relativelynormalyears (1991 - 1992). The two

sites used in the analysis,Yucca Flat (elevation1237 m, Lycium-Grayia

• community,locatedwithin 2 km of both above and below ground atomic blasts),
and PahuteMesa (1923 m elevation,Artemisiadominatedarea, located

approximately2 km from below ground tests),are quite different. We ran a

crossedanalysis of variancetest (two study sites x three drought periods) to

• ask if location of a Uta population,or precipitationregime could influence
Uta. Variablesexaminedwere number presentper date, mean SVL per date, mean

weight per date, mean age per date, and mean weight per date/meanSVL per date

(an estimateof relativehealth). Data were analyzedseparatelyfor juvenile
(= < 7 months old) and adult lizards.

0

SubsidenceCraters

In 1992, three 0.56 ha squareplots in three subsidencecraters (YUFOI9,

YUF021, YUF023) and their three respective (YUF020,YUF022, YUF024) 0.56 ha0
controlswere monitored. Each plot was sampledfor 3 to 5 days between 13
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April to ] May or from 3 to 20 August. The purpose in collecting these data
was to examine the effect of land subsidence and crater formation on plants
and animals. Craters form after undergroundnuclearblasts. These three •

cratersoccur on Yucca Flat, are 25, 16, and 23 m deep, 393, 398, and 347 m

wide, and 30, 15, and 26 years old. Although these cratersare older than

most, they are well within the range of depths and breadthsof subsidence

craterson the NTS. Study plots were first sampledin these cratersand their •
associated controls from 4 to 28 April 1989 and 27 July to 18 August 1989. A
crossed ANOVAwith location, treatment (-crater or control), season, and date
as factors was performed. The following Uta traits were examined: number

present per date, mean SVL per date, mean weight per date, mean age per date,
and mean weight per date/meanSVL per date. This approachseparatesvariation •

in Uta traits into four components: location,season,treatment (in crater or

on adjoiningcontrolplot) and year. Treatmentand year are the main factors

of interestas they ask if the craters influenceUta traits,or if differences

in traits occur between 1989 (a droughtyear) and 1992 (a year of normal

precipitation). The location-factoris used to pool the data into three •

groupingseach representingdata collectedfrom one crater and its nearby

control. One aspect of the location-effectwould thereforebe due to spatial

differencesacross Yucca Flat. A second aspect of the location-effectis

temporalchanges. Lizard studiestake severaldays to complete on each plot. •
The lizard data were collectedover 25 days in spring 1989, 23 days in summer

1989, ]g days in spring ]992, and ]8 days in summer 1992. Eighteen to 25 days

is a long enough time frame that many Uta traits could change over this span.
The temporaland spatialaspectsof the locationfactor are confounded.

Locationis includedas a factor to remove these sourcesof variationand •

allow us a better look at effectsdue to treatment(our primary interest).

Season was includedas a factor for two reasons. First, to get a feel for how

differentUta populationscan be during the spring and summer. Second,to see
if any effects of the subsidencecraters on Uta were similaracross the •

seasons. This latter effect can be examined by testingfor a significant
treatmentx season interaction. The year x treatmentinteractionwas also

examined,to see if the effectsof crater formationon lizard traits were

similar in a drought and a normal precipitationyear. •

Transect Sampling

Transect samplingyields relativedensityestimatesfor those species that are

too uncommon to generate a reliableestimate from mark-recapturestudies. The •
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technique is especially appropriate for highly mobile species, and species
that are difficult to capture. Five, 500 m long transects were walked on

• PAMO01on Pahute Mesafrom 8 - 12 June 1992, and on YUFO01on YuccaFlat from
1 - 5 June 1992. Each transect was 100 m from its closest neighbor (see
Medica 1992 for plot layout). Three people walked abreast approximately 7.5 m
apart and visually searched an area about 22.5 m wide. Thuseach transect

• represents 22.5 x 500 m or 1.125 ha. Eachlizard was identified to species
and described as a Juvenile or an adult. Care was maintained not to double
count any lizards. Transects were searchedat a brisk pace and took 10 to 15
minutes apiece. Meanvalues were calculated for each plot and are expressed
on a per hectare basis.

0

Tortoise Sampling

Tortoises were sampledin RockValley enclosures in spring and fall 1993.
These are three 341 m diameter circular enclosures. Markedtortoises have

• been examinedannually in these enclosures since 1962 (see history of Rock
Valley tortotse studies in Saethre andMedtca 1993). Tortoises were captured,
weighed, measured(plastron and carapace lengths), and released. In addition
to the RockValley work, opportunistic tortoise sightings were recorded for

• other areas of the NTS.

Incidental Stghttngs

BECAMPpersonnel travel extensively across the NTS. Any unusual reptiles or
Q amphibiansencounteredwere recorded.

RESULTS

Meandensities estimated via mark-recapture techniques (Seber 1982) for eithere
baseline plot (YUFO01or PAMO01)fell within historical standard errors of the
means (Tables 1, 2), implying that densities fell within prior norms.

An examination of variation in numberof Uta or adult Uta traits revealed
4) sizeablevariationattributableto year to year and siteto sitedifferences.

0

- 39-

e



I

e

Table 1. Estimated densities (n/ha, 2 se ( I standard error of the mean), and
numbersof disttnct Uta stansburiana captured in summeron the YUFO01baseline
plot on YuccaFlat. •

I Ill II II Ill I II I I I I Illl II

...... ............ uvenll
Year Male Female Total Density Hale Female Total Density

1987 16 17 33 33, 6 57 56 113 123, 18
l)

1988 17 19 36 41, 13 39 29 68 101, 34

1989 24 33 57 77, 26 5 5 10 11, 5

1990 9 12 21 22, 7 19 19 38 51, 24

1991 16 9 25 32, 12 53 49 102 121, 25 e
1992 69 70, 16 )00, 88 )88 , 268,53 '

Table 2. Estimated densities (n/ha, 2 se), and numbersof distinct Uta
sfansburtana captured in late summeron the PAHO01baseline plot on Pahute
Mesa. •

I I II Ill I Ill II I II Ill Ill Illl II I I

Adults ............ Ouveptles

Year Male Female Total Density Male Female Total Density

1988 8 16 24 28, 11 62 55 117 142, 28 I
1989 43 38 81 83, 15 33 37 70 80, 19

1990 51 42 93 93, 8 40 56 96 97, 10

1991 52 23 75 80, 12 31 38 69 72, 11

1992 15 29 34 _1 9 60 37 97 122. 271 ¢

Site Dtfferences

Over the 1987 to 1992 sampling period there were significantly moreadult Uta (
present per year on the Pahute Mesasite (F = 21.7, 1, 49 d.f., p < 0.0001)
than on the YuccaFlat site, demonstrating sizeable spatial variation in
lizard densities (Figs. 1, 2). Juvenile Uta also were more abundanton Pahute
Mesa(F = 12.5, 1, 49 d.f., p < 0.001, Figs. 3, 4). Average adult SVLs
differed across sites (F - 37.2, 1, 48 d.f., p < 0.0001, Figs. 5, 6) as did (
adult weights (F - 64.5, 1, 48 d.f., p < 0.001, Figs. 7, 8), and weight/SVL,
an index of leanness (F - 42.0, 1, 48 d.f., p < 0.0001, Figs. 9, 10). Adult
SVLswere about four percent greater on PahuteMesarelative to YuccaFlat,
while weights on PahuteMesawere almost 20 percent heavier than on Yucca
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Flat. Yucca Flat Uta also tended to be leaner (lower weight/SVL values) than
those on Pahute Mesa. Results for juvenile Uta were quite similar with Pahute4)
Mesa juveniles being 14 percent longer (F - 56.4, 1, 48 d.f., p < 0.0001,
Figs. 11, 12), 40 percent heavier (F - 64.6, 1, 48 d.f., p < 0.0001, Figs. 13,
14), and 30 percent fatter (higher weight/SVL values, F - 63.1, 1, 48 d.f., p
< 0.001, Figs. 15, 16) relative to juveniles on Yucca Flat. Ages of adults (F

• - 1.6, 1, 48 d.f., p - 0.21, Figs. 17, 18) or juveniles (F - 3.25, 1, 48 d.f.,
p - 0.08, Figs. 19, 20) did not differ across sites.

Precipitation Differences

• Adult Uta densities varted across drought pertods (F - 18.7, 2, 49 d.f., p
<0.0001, Ftgs. ], 2) and there was a significant Interaction term (F - 17.4,
2, 49 d.f., p < 0.0001) tmplying that densities on the two plots dtd not shift
tn a similar manner across drought pertods. On Pahute Mesa adult densities
started out low, increased 400 % durlng the drought, and dropped to about 200e
percent of tntttal densities after the drought. On Yucca Flat adult densities
remained essentially constant over the whole study period. Juventle Uta

densities also differed across drought periods (F - 19.6, 2, 49 d.f., p <
0.0001, Ftgs. 3, 4) and exhibited a significant interaction between site and

• drought regime (F - 15.8, 2, 49 d.f., p < 0.0001, Ftgs. 3, 4). Numberof
juveniles on Yucca Flat dropped 72 percent during the drought, then rose to
168 percent of initial density during the postdrought period. On Pahute Mesa,
on the other hand, Juvenile density dropped 25 percent during the drought and
remained at that level during the postdrought period.

e

Average adult SVLs differed across drought periods (F - 6.0, 2, 48 d.f., p <
0.005, Figs. 5, 6). Juvenile results were similar (Figs. 11, 12, F - 12.7, 2,
48 d.f., p < 0.0001) except there was a significant interaction between

• drought period and site (F - 5.03, 2, 48 d.f., p - 0.02) suggesting that
differences across sites did not remain similar across drought periods.
Variation in adult SVL was quite small, only around 1 percent across the
drought periods. Juveniles were more strongly affected with a five percent
decrease in SVL during the drought. Juvenile SVLs on Yucca Flat increased

ID afte_ the drought,while those for PahuteMesa lingeredat drought levels.

Patternsfor body weight were similar to those for SVL, with adults

experiencingdifferencesacross droughtperiods (F - 13.4, 2, 48 d.f., p <

0.0001, Figs. 7, 8), with no significantinteractionterm, while juveniles0
also exhibiteddifferencesacross drought periods (F - 13.1, 2, 48 d.f., p <
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• FtguPe 4 - Numberof juvenile Uta present on YUFO01and PAMO01across three
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• Figure10 - AdultUta leanness(weightlSVLx I000in glmm) for YUFO01and PAMGOI
across precipitation regimes.
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• Figure1_ - JuvenileUf;aSVL (mm)for YUFO01and PAMO01acrossprecipitation
regimes.
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Figure15 - JuvenileUta leanness(weight/SVLx I000 in g/mmcomparedacross •
sitesand acrossprecipitationregimes.
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• Figure 16 - JuvenileUta leanness (weight.SVLx 1000 in glmm for YUFO01 and
PAMO01 across precipitationregimes.

- 57-

0



•_ "!1
111)

I1:1I1_
-'-'- I_

II) ID
I/I
. ,-, m_ > >--IC

"U

_. 0 ,

0 , +.I___+I

_ .
' +i I C

' ' _ _ ' "I- I"
I

i

n 0 I -I..... -1 I"
I o I

3
_, _ 0 I

I tl) -1-
I::I. .-+

r)
-I
o

I/)

0 f_ _ 0 _ I:_ --J ._ ._ -_ -_ I_-J- 0 I_ _ O, _ 0

n> + ..... - --..... _ ---+ .... ..... -Ik.... -Ik.... . .... '11-"----I,.... 4.
IVl ! !

_" _ 8 ,

+ _- -+ _ -.
r)
-_ , 0 *
0 I _'_ I C

'_ -- ' "1"---*--- -+._ 0 K '
n> ' _--_r_ -+ + ¢)
..I. i'n

..h

t-I-

t-l-
_J.

o

• • • • • • • • • • •



O

O

II PRECIPITATIONREGIME

i.--,i.
I I

+----I-

1-_-+':+
0 i:+._.'::!+_
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Figure 19 - JuvenileUta age (months)comparedacrosssitesand across •
precipitationregimes.
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o.ooo1,Figs. 13, 14). Unlike the case for SVL, the interactionterm for

juvenileweight was nonsignificant,althoughonly marginallyso. Adult

weightsdid not differ betweenpredroughtand droughtperiods,but were almost •

15 percenthigher during the postdroughtperiod. Juvenileweights before and

after the droughtwere similar,but juvenilesexperienceda 22 percent drop in

weight during the drought.

e
Ages were not differentacross droughtregimesfor either adults (F = 1.gg, 2,

48 d.f., p - 02, Figs. 17, 18) or juveniles(F = 1.19, 2, 48 d.f., p = 0.3,

Figs. Ig, 20).

Adult weight/SVL,an estimateof leanness,differed across droughtregimes (F •
- 14.3, 2, 4B d.f., p, < 0.0001),with an overallpatternof adult lizards

being less lean after the droughtthan prior to or during it. There was a

significantinteractionbetweensite and drought regime (F = 3.2, 2, 48 d.f.,

p - 0.05, Figs. g, 10) becauseYucca Flat adults deviatedfrom the overall

pattern by being leaner during the drought relativeto predroughtand •

postdroughtconditions. Juvenileweight/SVLalso differedacross drought

periods (F - 13.9, 2, 48 d.f., p < 0.0001,Figs. 15, 16),with juveniles

during the drought being approximatelyeight percentleaner during the drought

relativeto predroughtor postdroughtperiods. •

Subsidence Craters

Mark recaptureestimatesof Uta densitieson the subsidencecraters and their

associatedcontrols (Tables3 - 5) appearto differ from ]gBg estimates. On •
U3cn and Ulau craters and associatedcontrol plots adult densitiesin 1992

appear low, while juveniledensitiesappear high relativeto 1989 results. On

U1Oaf crater and control, adult densitiesin Igg2 appear similar to those in

19Bg, while juvenile densitiesappearto be much greater.
e

The four way ANOVA revealeddifferencesin many Uta traits across locations,

seasons,treatments,and years. Seasonalchanges were pronounced. Both

number of adults (F = 11.3, 1, 83 d.f., p < 0.001) and number of juveniles

(F = 5.1, I, 83 d.f, p = 0.027) differedfrom April to August (Tables6 - 7). •
The number of adults and number of juveniles (for this analysis individuals

less than 7 months old) increasedfrom spring to summer either as the current

year class hatched and became juveniles,or as last years juvenilesaged into
the adult category. The aging of juveniles into adults leads to adult SVLs

e
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Table 3. Estimated densities (n/ha, 2 SEM), and number of distinct Uta stansburiana captured on 0.56 ha
U3cn crater (YUFO019) and its control (YUFO020) in eastern Yucca Flat. "Total captured < 7, or estimate
impossible to calculate.

Spring 1989 Summer1989 Spring 1992 Summer1992

U3CN CONTROL U3CN CONTROL U3CN CONTROL U3CN CONTROL

Adults

Male 29 7 12 7 8 11 5 4 I

Female 19 5 11 10 9 6 1 4

Total 48 12 23 17 17 17 6 8
I

Estimate 85, 0 48, 42 44, 8 41 19 30, 0 35, 9 13, 6 20 12
I

Juveniles

Male 0 0 2 5 0 0 13 12

Female 0 0 2 3 0 0 8 6

Total 0 0 4 8 0 0 21 18

Estimate 0 0 12, 12" 20, 12 0 0 42, 9 48, 25



Table 4. Estimated densities (n/ha, 2 se), and numberof distinct Uta stansburfana captured on 0.56 ha
plots in U7au crater (YUFO21) and its control plot (YUF022) in central Yucca Flat. "Totals captured < 7
and/or estimate impossible to calculate.

Spring 1989 Summer1989 Spring 1992 StmNr 1992

U7AU CONTROL U7AU CONTROL U7AU CONTROL U7AU CONTROL

Adults

Male 10 ll 5 12 0 4 3 3

Female 12 12 7 23 0 4 4 5

Total 22 23 ]2 35 0 8 7 8
I

Ouveni1es
I

Male 0 0 0 1 0 0 4 6

Female 0 0 2 2 0 0 11 13

Total 0 0 2 3 0 0 15 19

Estimate 0 0 5, 5* 5, O* 0 0 35, 16 52, 25

• • • • • • • • • • •



Table 5. Estimated densities (n/ha, 2 SEM), and numberof distinct Uta stansburfana captured on a 0.56 ha
plot in UlOau crater (YUFO23)andon its control (YUFO24). "Total caputred < 7 and/or estimate impossible
to calculate.

Spring 1989 Summer1989 Spring 1992 Sumner1992

UIOAF CONTROL UIOAF CONTROL UIOAF CONTROL UIOAF CONTROL

Adults

Hale 2 2 1 1 2 3 1 0

Female 4 2 0 0 3 1 1 1

Total 6 4 1 1 5 4 2 1
I

2* 2 O* 1 O*
o_ O* 7, ,O* 5 5* * 5, 2" 4, , ,L, Estimate 11,
I

Ouveni1es

Male 0 0 1 0 0 0 5 10

Female 0 0 2 1 0 0 7 11

Total 0 0 3 1 0 0 12 21

Estimate 0 0 3.6, O* 1.8, O* 0 0 27, 13 56, 20
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0

(F- 42.1, 1, 41 d.f., p < 0.0001) weights (F - 55.9, 1, 41 d.f, p < 0.0001),
ages (F - 16.7, 1, 41 d.f., p < 0.0001), and degree of leanness (F - 17.1, 1,

41 d.f., p < 0.0001) a11 being lower in the summerrelative to spring time •
conditions. The influx of hatchlings into the juventle class also decreases
Juvenile SVL (F - 89.1, 1, 57 d.f., p < 0.0001), weight (F - 76.4, 1, 57 d.f.,
p < 0.0001), age (F- 126.4, 1, 57 d.f., p < 0.0001) and leanness (F -67.7,
1, 57 d.f., p < 0.0001). Taken together these seasonal changes in Uta traits

Q
suggest that annual reproduction leads to the Uta population in the spring
being quite different from the one present in the summer. The summer
population had higher densities, and younger and smaller individuals relative
to the spring population.

0
Table 6. Uta traits from the sprtng season from subsidence craters and
control plots on Yucca Flat. Data presented ts mean, 2 se.
HII III IIIIII IIIIl IIII I III IIII I II I IIIIII

TRAIT ALL SUBSIDENCECRATERS ALL CONTROLPLOTS

ill i i 0

Adults Mean + 2 SE

Number 1.3, 1.5 1.4, 1.4

SVL (mm) 48.1, 1.8 49.0, 1.7 •

Weight (g) 3.24, 0.62 3.73, 0.28

Age (months) 22.1 2.2 23.2, 10.1

Weight/SVL 67.2, 10.5 76.1, 5.0 •

Ouveniles Mean +_2 SE

Number 5.0, 5.g 2.5, 2.3
0

SVL (mm) 41.7, 4.0 41.0, 4.2

Weight (g) 2.19, 0.81 2.14, 0.74

Age (months) 8.6, 0.9 8.2, 1.0 •

geight/SVL 51.4, 4.2 50.9, 3.3
(g/mm x 1000)

III I II I

0
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Table 7. Uta traits from the summer season from subsidencecratersand

controlplots on Yucca Flat. Data presentedis mean, 2 se.
.__ II I1_ I II I I IIIII I II II III IIIIIH I II I I'1 II

TRAIT ALL SUBSIDENCECRATERS ALL CONTROLPLOTS
iii Ill

Adults Mean ± 2 SE

• Number 2.5, Z.7 4.0, 6.2

SVL (ram) 45.2, 3.3 45.6, 1.7

Weight (g) 2.80, 0.65 3.00, 0.43

• Age (months) 14.0, 2.0 17.0, 4.6

Weight/SVL 56.4, 17.4 65.5, 1.l

Juveniles Mean± 2 SE
e

Number 5.6, 4.8 5.1, 3.6

SVL (ram) 30.5, 5.5 31.5, 3.7

• Weight (g) 0.91, 0.51 1.00, 0.33

Age (months) 2.0, 3.1 2.4, 2.4

Weight/SVL 28.1, 3.0 31.2, 2.1

Q (g/mm x 1000)

Locationalso had a sizeableeffect on some traits. The number of adults

varied across locations(F = 15.5, 2, 83 d.f., p < 0.0001)with much of the

• difference apparentlyattributableto the extremelylow numberson UIOaf and

its controlplot (Tables8 - 11). Number of juvenilesalso varied across

locations (F = 24.3, 2, 83 d.f., p < 0.0001)with unusuallyhigh densitiesat

the U3cn location. Juvenile age differed across locations(F = 3.3, 2, 57

d.f., p = 0.045). Adult leanness variedacross locations(F = 3.8, 2, 41 d.f,Q
p = 0.03) with adults on the UTau locationappearingto be considerablymore

lean than those at the other two locations. Many of these differencesappear

to be due to the samplingschedule (seedates in tables),with some plots
sampledearly and others two or three weeks later.

0
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Table 8. Uta traits at three locations (each representing a subsidence crater
and its nearby control plot) in spring 1989.

II ')1 IIII III I III I I I II I I II I IIIII IIIIIIll I IIIIllllll I
e

TRAIT LOCATION

Date sampled

4- 10 April 11 - 21 April 20- 28 April

U3cn AREA U7au AREA UlOaf AREA •
Adults Mean+_2 SE

NUMBER 1.8, 1.5 1.3, 0.7 0.1, 0.4

SVL (MM) 48.4, 1.6 47.9, 1.4 51.0, 0.0

WEIGHT(9) 3.36, 0.38 3.14, 0.42 3.60, 0.0 •
AGE (MONTHS) 20.5, 1.4 21.8, 0.4 22.0, 0.0

WEIGHT/SVL 69.2, 6.1 65.5, 7.5 70.6, 0.0
(g/MMX 1000)

Juveniles Mean_+2 SE - •
NUMBER 8.3, 8.2 3.1, 1.7 1.6, 1.2

SVL (MH) 35.7, 2.3 40.1, 1.2 42.6, 1.5

WEIGHT(9) 1.23, 0.25 1.74, 0.22 2.33, 0.34

AGE (MONTHS) 7.3, 0.34 9.6, 0.2 8.1, 0.2 •
WEIGHT_SVL, 34.11 5.1 43 .31 4 .5 54.71 6.8

Table 9. Uta traits at three locations(each representinga subsidencecrater
and its nearby control plot) in spring 1992.
mm I III l I 0

TRAIT LOCATION

Dates sampled

13- 16 April 27 April - I May 20- 22 April

U3cn AREA U7au AREA UlOaf AREA •

Adults Mean ± 2 SE

NUMBER 1.9, 1.1 1.3, 2.2 1.0, 2.0

SVL (MM) 48.1, 2.3 50.5, 2.1 50.0, 0.0

WEIGHT (9) 3.92, 0.40 4.22, 0.46 3.97, 0.0 •

AGE (MONTHS) 30.6, 16.8 19.5, 0.8 19.5, 0.0

WEIGHT/SVL 81.4, 5.1 65.5, 4.5 79.4, 0.0
(g/MM X 1000)

Ill l lIN l IN l

- 68 -

0



Table 9, continued.

• TRAIT LOCATION
Dates sampled

13- 16 April 27 April - I May 20- 22 April

Ouvenlles Mean± 2 SE

• NUMBER 6.5, 3.0 0.9, 1.9 1.2, 1.5

SVL (MM) 45.1, 1.9 44.6, 0.8 45.4, 1.3

WEIGHT(g) 3.01, 0.50 2.74, 0.13 2.98, 0.25

AGE(MONTHS) 8.6, 1.0 7.6, 0.8 8.6, 0.5

• WEIGHT/SVL 66.4, 8.3 61.4, 1.7 65.6, 6.0
(9/MM X 1000)

I IIIIII

Table 10. Uta traits at three locations (each representinga subsidence
• crater and its nearby controlplot) in summer 1989.

TRAITS LOCATION
Dates sampled

27 July - 2 Aug. 7 - 11 Aug. 14 - 18 Aug.
• U3cn AREA U7au AREA UlOaf AREA

Adults Mean ± 2 SE

NUMBERS 1.3, 1.0 11.8, 6.1 0.25, 0.5

SVL (MM) 44.3, 3.1 43.4, 2.8 44.5, 0.7

• WEIGHT (g) 2.38, 0.39 2.46, 0.49 2.68, 0.04

AGE (MONTHS) 13.0, 0.0 16.5, 4.2 12.0, 0.0

WEIGHT/SVL 53.5, 4.9 56.4, 8.3 60.1, 3.7
(g/MM X 1000)

0
Ouvenlles Mean ± 2 SE

NUMBER 11.0, 3.5 0.8, 1.0 0.9, 0.8

SVL (MM) 40.0, 2.3 24.0, 1.0 27.3, 3.1

WEIGHT(g) 1.89, 0.20 0.44, 0.09 0.63, 0.16
e

AGE (MONTHS) 8.5, 0.92 0.1, 0.2 0.0, 0.0

e
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Table 11. Uta traits at three locations(each representinga subsidence
crater and its nearby controlplot) in summer 1992.

I IIIIHI II I I II I

0
TRAITS ...... LOCATION

Dates sampled

3 - 7 Aug. 11 - 13 Aug. 17 - 20 Aug.
U3cn AREA U7au AREA UlOaf AREA

Adults Mean + 2 SE •

NUMBER 2.8, 1.5 3.8, 0.8 0.3, 0.5

SVL (MM) 48.7, 1.6 46.0, 2.0 47.0, 1.4

WEIGHT(g) 3.60, 0.28 3.01, 0.46 3.13, 0.11

AGE (MONTHS) 16.0, 4.2 14.7, 1.8 18.5, 7.8 •

WEIGHT/SVL 7e.O, 3.3 65.3, 8.0 66.5, 3.8
(g/MM X 1000)

Ouventles Mean + 2 SE

NUMBER 9.8, 4.0 7.7, 2.2 6.1, 2.4 •

SVL (MM) 27.6, 1.7 31.8, 2.7 31.0, 3.2

WEIGHT(g) 0.63, 0.14 0.95, 0.26 0.91, 0.28

AGE (MONTHS) 0.6, 0.4 1.1, 0.5 1.3, 1.0

W,_IGHT(SVL _71 4_0 29.71 5_4 28.91 6.5 •

Adult SVL (F = 10.g, 1, 41 d.f., p = 0.002),weight (F = 48.5, 1, 41 d.f., p <

O.O00I), and weight/SVL (F = 8.9, I, 41 d.f., p - 0.005) all differed across •
years. Adult Uta were smaller in 1989 (a droughtyear) relativeto 1992 (a

year of normal precipitation). There also were significantinteractionsin a

similarmanner,juvenileweight was lower (F - 7.9, I, 57 d.f., p - 0.007),
and juvenileswere leaner (F = 3.9, I, 57 d.f., p = 0.05) in the crater

relativeto those on controlplots. •

A comparisonof Uta in subsidencecraters and on adjoiningcontrol plots
revealed one statisticallysignificantdifference,and two cases where

differenceswere marginallynonsignificant. Adults in subsidencecraterswere
0

leaner than those on controlplots (F = 6.0, I, 41 d.f., p = O.OIg). The

number of juvenilesseen on controlplots was (nonsignificantlyF = 3.6, I, 83
d.f., p - 0.061) higher than the number observedin craters. Adults on the

control plot were (nonsignificantlyF = 3.3, I, 41 d.f., p = 0.076) heavier

than their counterpartsin subsidencecraters. •
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Lizard Transects

e
Relatively few lizards were seen on the transects (Tables 12, 13). These
numbers are likely an underestimate for some species, especially secretive
ones. As an example, the Uta mark-recapture estimate for the PAMO01plot was
38/ha, while the transect estimate was only 3.8 lizards/ha. Density estimates

• in 1992 were within 200 percentof estimatesin prior years implyingsome
degree of constancyover years. As in prior years, the Yucca Flat plot

appearedto containmore Cnemidophorousand Phrynosomathan the PahuteMesa

plot.

Q Table 12. Lizardrelative abundance(mean number of lizardsobserved per
hectare)searchedon transectson the PahuteMesa baselineplot (PAMO01)
during late spring 1988, 1991, and 1992.
| IIII IIIr111 I I I I ]

YEAR....

• 1988 1991 1992

Cnemidophorus

Adults 0.07 0.12 0.13

JuveniIes O.04 O.06 O.O0

tt Total 0.11 0.18 0.13
Gambe1i a

Adults 0.11 0.21 0.29

Juveni l es O.04 O.O0 O.12

II Total 0.15 0.21 0.41
Phrynosoma
platyrhinos

II Total 0.04 0.00 0.03

Crotaphytus
collaris

II Total 0.07 0.00 0.00

Sceloporus
occidentalis

• Total 0.11 0.24 0.10
II II I I
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Table 13. Lizard relative abundance (mean number of lizards observed per hectare searched) on transects on
the Yucca Flat baseline plot (YUFOOI) during late spring, 1987 - 1992. iii

YEAR

SPECZES 1987 1988 1989 1990 1991 ]992

Cnemfdophorus
t fgri s

Adults 9.67 3.41 3.96 3.41 5.98 7.12

Juven|les 2.12 ] .00 2.00 1.39 0.59 7.92

Total 11.79 4.41 5.96 4.80 6.57 15.04

Gambelia 0.48 0.26 0.04 0.15 0.24 0.60
wislizenii

Callfsaurus 0.13 0.15 0.22 0.03 0.03 0.00
draconoides

Phrynosoma 0.20 0.19 0.11 0.00 0.03 0.20
platyrhinos

• • • • • • • • • • •
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Tortotse $ampltng

¢)
Desert tortoise work focused on tortoises inhabiting three 341 m diameter

enclosures in Rock Valley, and opportunistic captures of free-roaming
tortoises along roadsides (Table 14).

@ Table 14. Distribution of tortoise captures by site type.
IIII III I II III I II I I I I I I

TRANSECTS, ROADS
WASHESOR

OTHER TOTAL
YEAR TORTOISE REMOTEDIRT MAJOR ABANDONED

• HABITAT ANDGRADED PAVED PAVED
, ,i.i i i ii ii

1987 8 1 0 0 9

1988 21 10 3 0 34

• 1989 3 1 1 0 5

1990 3 1 7 5 16

1991 6 1 1 3 11

• 1992 0 1 0 4 5

Total 41 15 12 12 80
m I IIII II II III

An abandoned paved road in southern FrenchmanFlat ('Burma Road') continued to
• be an excellentlocation for capturingtortoisesduring or just after a rain

shower. In 1992, four new tortoiseswere capturedalong this road. The only

other free-rangingtortoise captured in 1992 was found along a little-used

road in Rock Valley. From 1987 though 1992, BECAMP has marked, measured and

Q released80 tortoiseson the southernthird of the NTS (Figure21). None of
the 75 marked tortoiseswas recapturedin 1992.

)

All new tortoisescaptured in 1992) were juvenilesor adults of plastron

length (PL) greater than 100 mm (Table 15). Small tortoisesare hard to

• detect from a moving vehicle.

e

- 73-

e



• • • • • • • • • • •



e

Table 15. Characteristicsof new tortoisescapturedin 1992. I -
indeterminatesex.

• i ii i illi iii l i i
LOCATION ANIMAL SEX PLASTRON CARAPACE WEIGHT

NUMBER LENGTH LENGTH {9)
-- I ..... (M) ...... (grill) i i

74 9 257 274 3775

0 75 I 148 153 925

76 ! 160 155 975

77 9 248 264 3450

1525e mllRock VallleY 73 i,i9 188 192 i

All 17 marked tortoises in Rock Valley enclosures (plots A, B, and C) were
captured in 1992. Fifteen were measured in the spring (March - Nay) and six

• in autumn, including two not captured in spring. In addition, two unmarked
juvenile tortoises were captured and measured in the spring in plot A. These
are the first evidence of successful reproduction in Rock Valley plots since
1963. On 2 February 1990, a juvenile tortoise was observed inside a burrow in

I plot A, but could not be handled due to a lack of a U.S. Fish and Wildlife
Service endangered species permit. Before the permit was received on 13 March
1990, this tortoise had left the burrow and could not be located. It is
possible that one of the juveniles captured in 1992 could be this individual.
No signs of URTD(a tortoise disease) were observed in 1992.

e

Most tortoises inhabiting the Rock Valley plots were <3 years of age when
first marked and have been captured on an irregular basis for 30 years,

maintaining records on growth and survival on a tortoise population of known
age (Turner et al. 1987; Germano1989). During the severe drought of 1989 and

• 1990, Rock Valley tortoises showed little or no growth in plastron length

(mean <0.1 mmand 0.2 nanrespectively). After adequate winter precipitation
and growth of annual plants, growth resumed in (1991 (mean 1.3 mm). Growth
increased in 1992 with the mean of 6.0 ± 0.6 mm(range = 2 to 15) for the six

Q animals captured in the autumn of 1992 (Table 16). This is an important data
set because little is knownabout growth in older tortoises, or about tortoise
longevity, and these factors play an important role in tortoise managementin
the southwestern U.S. (Germano 1989).

0
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Table 16. Measurements and growth of tortoises in Rock Valley fenced plots in 1992.

SPRING(flARCH- APRIL) AUTUIg_(SEPTENBER- OCTOBER)

PLOT ANINAL ESTIMATE SEX PLASTRON CARAPACE PLASTRON CARAPACE NET
NUMBER D AGE1 LENGTH LENGTH HEIGHT LENGTH LENGTH WEIGHT GROHTH

(years) (Ira) (ram) (g) (ram) (nm) (g) (ram)

A 4 30 _ 221 227 2325 N$

5 ? _ 242 274 3650 NS

11 ? _ 239 248 2725 NS

88 ? ! 110 122 400 NS

89 ? ! 138 ]42 575 NS

B 1 30 _ 250 280 3950 NS

2 32 _ 253 272 3850 257 272 3275 +4

i 3 31 _ NS 207 222 1800 +22
"-4

4 31 9 NS 247 261 3950 +62

i C 1 30 6 234 247 2475 NS

2 ? 9 212 221 2375 NS

3 29 _ 257 265 3700 272 271 3075 +15

4 ? _ 228 255 2950 233 255 2550 +5

5 29 9 226 232 2375

6 30 9 221 227 2325 NS

8 29 8 221 238 2350 NS

9 29 ! 162 174 1050 ]66 ]75 ]]75 +4

]0 31 9 219 233 2350 NS

C 1! 30 9 215 230 2475 NS

17 = Cannot age to ± 1 year.
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Incidental $tghttngs

e
Several dozen recently transformed bullfrogs, (Rana catesbeiana), were seen in
the Area 3 Mudplant pond (37 2' 50.8" N, 116 1' 48.6" W, NAD83) on 16 April

1992. Two were captured and placed tn the BECAMPcollection as voucher
specimens.

e
DISCUSSION

Site And Precipitation

• The number of adult and juvenile Uta fluctuated greatly over years and from

place to place on the NTS, a pattern not atypical for lizards (Vttt 1991). In
general there appears to be more Uta on the Pahute Mesa site than on the Yucca
Flat site. Interestingly, adult and juveniles appear to experience drought
differently. Drought tended to increase adult Uta densities (especially on0
Pahute Mesa) while it lowered juvenile densities. This difference may in part
reflect a generational lag, as the success of this years's juvenile cohort

largely determines the size of the adult population next year. Thus the
number of adults in the first year of drought, may largely reflect the number

• of juvenilesthat overwinteredfrom the previous (normalprecipitation)year,

and to a lesser degree drought conditionsin this year. The significant

interactionbetweensite and droughtperiod impliesthat adults in these two

Uta populationsexperiencedthe drought in differentways. The Pahute Mesa

populationbegan at low numbers, shot up four-foldduring the drought period,

• and then receded to about twice the predroughtdensities (Fig. 2). On the

other hand the adult populationon Yucca Flat was essentiallyunchangedover

the three droughtperiods (Fig. 2). Vitt et al. (1978)report decreased

reproductionin droughtyears in a desert lizard, and Dunham (1980) reports

• decreased insect abundancein droughtyears. These findingshint at potential
causes of the observed results.

Adult SVLs varied across both sites and years, althoughthe variationwas only

about I percentacross droughtperiods, and about 4 percenthigher on Pahute

• Mesa. The effectson weight were pronounced,with Pahute Mesa lizards

weighing 20 percentmore than Uta on Yucca Flat (Fig. 9). Uta weight during

the drought period did not differ from the predroughtperiod, but Uta during

the postdroughtperiod appear to be about 15 percentheavier (Fig. g). There

were fairly sizeabledifferencesin adult weight/SVLbetween sites and between
0
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predrought and drought conditions and postdrought conditions. Reducedinsect
abundancesduring drought years (Dunham1980, Wisdom1991) is a ltkely cause.e

Juventle Uta were approximately 5 percent shorter during the drought, and
approximately 14 percent shorter on YuccaFlat relative to PahuteMesa.
Weight patterns were stmtlar, although the magnitudesof differences were

• greater. Juveniles on PahuteMesawere 40 percent heavier than their
counterparts on YuccaFlat. Juvenile weights before and after the drought
were approximately equal, however, Juveniles during the drought weighed22
percent less. Weight/SVL(an estimator of leanness) was 30 percent greater
for PahuteMesaJuveniles relative to YuccaFlat Juveniles. Juveniles during

Q the drought period were 8 percent leaner than during the pre- or postdrought
periods. Neither adult nor Juvenile agesdiffered across sites or drought
periods. This is not surprising as with our sampling protocol and the current
analysis we are basically measuringdifferences in overwinter survival

• (i.e.,differences in agesbetweenplots will occur only whenthere are large
differences in over, Inter survival betweenplots).

Differences in Uta traits were pronouncedacross our two study sites with
PahuteMesa lizards being larger. Differences betweenplots are not

• surprising as the two sites differ in elevation, dominantvegetation and a
hostof otherfactorswhichare likelyto influencelizardnaturalhistory
(Dunhan1980,Planka1986). ThesecomparisonssuggestthatUta at the two

siteswouldbringdifferentsuitesof charactersto bear shoulda perturbation

suchas a testeventimpactthem. One typeof perturbation,a drought,did

• impact the lizards over our study period. Differences in responses (e.g.,
increased adult densities on Pahute Mesaand no changeon the YuccaFlat site)
as indicated by significant interaction terms, demonstrate lizards at the two
sitesresponddifferentlyto a perturbation.Thishas importantramifications
for samplingdesignsin a monitoringprogramas it suggestsperturbationsmaye
havewidelydifferingeffectson differentsites. This impliesthat it is
imperativeto samplewidely,so thatwe can speakwithconfidenceaboutthe
ramificationsof testevents.

• Subsidence (:raters

The subsidencecraterdata set coversthe droughtyear of 1989 and the normal

precipitationyearof Igg2. In 1989,samplesizeswere quitesmall,as a
consequence,the subsidencecrateranalysisshouldbe interpretedcautiously.

• Therewere seasonaldifferencesfor mostUta traitsreflectingthe
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introduction of new hatchlings from the spring to summerseason. The summer

population had higher densities, and is biased towards younger and smaller
individuals. These differences suggest perturbations in different seasons may •

have different effects on /Jta because the population experiencing the
perturbation will be quite different in the spring and summermonths.

Several lizard traits also differed across years. Adult SVL differed across
0

years with Uta in 1989 being significantly smaller than those in 1992. This
effect was not consistent across treatments with larger effects in the craters
relative to the control plots. Adult weight also differed with 1989 Uta again
smaller than 1992 Uta. Effects on weight were more pronounced in craters

relative to control plots, probably because of the reduced vegetation in •
craters (Hunter 1992), and the presumably low insect abundances associated
with the reduced vegetation (Wisdom1992). Finally, adults in 1989 were
leaner than those observed in ]992. Juvenile weight and juvenile leanness
also exhibited similar patterns across years. Differences between 1989 and

1992 are qualitatively similar to those observed on the baseline plots - •
adults and juveniles tended to be smaller during the drought relative to years
following the drought.

There is some evidencethat living in a subsidencecrater influencesUta
0

traits. Adults in craterswere about 10 percentlighterthan adults in the

correspondingcontrol plots (a differencejust shy of statistical

significance). There also were fewer juvenilesin craters as opposedto their

controls (althoughthis was again marginallynonsignificant). Adults in the

craterswere almost 15 percentleanerthan their counterpartson control •
plots, implyingthat life in the craterswas harsher.

The subsidencecrater resultsare best regarded as suggestivebecauseof the

very small sample sizes in 1989, especiallyin crater U]Oaf and its control.

These resultsare informativehowever,especiallywhen we look across the four •

main factors. The craters appearto negativelyeffect adult leanness. This

effect is smallerthan differencesbetween the spring and summer season,and

about the same size as that observedbetween a drought and a normal

precipitationyear. Locationeffectstended to be smallerthan the treatment •
effects. These differencesput the statisticaldifference in adult leanness

into biologicalperspective. Said differently,crater formationhad as great

an effect on adult leannessas droughtdid. This suggeststhat to study the

effects of crater formationon Uta one needs to be aware of seasonal,weather

induced,and site specificfactorsthat effect Uta populations. •
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Transect Studies

e
Transect studies again revealed that the lizard faunas of Pahute Mesaand
YuccaFlat dtffer. Pahute Mesatransects contained $celoporus occidentalis
which has been lacking on Yucca Flat transects, while Cnemidophorust_gris was
present on YuccaFlat transects, but absent on PahuteMesa transects.

• Cnemtdophorousnumbersappearedto be higher in 1992 than in prior years.

e

e

e

e

e

e
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ABSTRACT

• The sixth year of monitoring selected small mammalpopulations on the Nevada

Test Site was completed in 1992. Monitoring, which began in 1987, continued
to focus on trends in heteromytd rodent populations at two baseltne sites and
included subsidence craters and drtll pads generated by the Department of

• Energy nuclear testing program. A site disturbed by a brush fire in 1988 was
also recensused in 1992.

Numbers of animals captured on the baseline site in western Yucca Flat

indicated that the kangaroo rat population (Dfpodomys merrfamt and D. mtcrops)
• continued to rebound from drought conditions which prevailed from 1989 through

1990. The little pocket mouse (Perognathus 7ongimembrfs) declined to the
lowest density ever recorded at this site, after being the most abundant
rodent from 1987 through 1991.

I
Densities were the highest ever recorded at a human-causedburn area, mostly
due to increases in the kangaroo rat populations. Murtd rodents (Peromyscus,
Onychomys, and Neotoma) also dtd particularly well at the sites studied in
1992. PeroByscus man_culatus was the most commonrodent at the Pahute Mesa ,

Q baseline stte in 1992, replacing Perognathus parvus.

Of the three crater sites, last studied in 1989, two (U]Oaf and U7au) showed
increases in the number of Individual antmals captured, while one (U3cn)
experienced a decline. The decline was apparently due to a pair of ravens

l) which repeatedly used the bottom of the crater as a nesting site and the
surrounding area for foraging territory. Most other plots sampled during the
drought years (1989 and 1990) showed increases In animal abundance after the
drought (1991, 1992 and 1993).

Q
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XNTRODUCTXON

Htstory •

The Nevada Test Stte (NTS) ts located across the transition zone between the
MoJave (Larrea-Ambros_a) and Great Bastn (Artemfs_a) desert communities.
Avatlab]e habttat, therefore, vartes tn vegetation, so11 type, and elevation.

e
Whtle typtcal habttats of both deserts occur on the NTS, aspects of each are
present tn the transition zone, yteldtng complex and untque habitats. These
vartous vegetation communities on the NTS (Allred eL a]. 1963; Beat]ey 1974a;
O'Farre]l and Emery 1976) support rodent communities whtch typtfy each

habttat, wtth tntergradatton occurring tn the transitional areas (Jorgensen •
and Hayward 1965).

Ecological studtes of antmals on the NTS were Initiated tn 1959 when Brtgham
Young University (BYU) set out to catalog the flora and fauna of the NTS
(A11red and Beck 1963a; Jorgensen and Hayward 1965). Intensive studtes were •
undertaken In Rock Valley on the southern edge of the NTS by the University of
California Los Angeles (UCLA), wtth several projects undertaken to determine
antmal abundance, homerange, the effects of chrontc radiation, and 11re spans

of a population of desert rodents (French 1964; French et al. 1966, 1967; •
French eta]. 1974; French et al. 1968; Haza eta]. 1973; Gtbson 1993).
Addtttona] small mammalstudtes were also done tn Rock Valley as part of the
International Biological Program (IBP) during the 1970s (Chew 1975; Dtngman
1975; Turner 1973, 1974, 1975). Durtng the late 1970s and early 1980s, the
Nevada Applled Ecology Group (NAEG) studted rodent populations at sever81 •
contaminated sttes on the NTS (Hoot and Bradley 1974, 1987; Bradley and Hoot
1975, 1976, 1978; Hoot et al. 1976; Bradley et al. 1977a, 1977b; Hoot et al.
1977; O'Farrell and Sauls 1987).

At the present ttme, 54 mammalsoccur on or neap the NTS (Appendix A), the •
maJortty of whtch are rodents (Jorgensen and Hayward 1965; O'Farrell and Emery

1976; Hedica 1990). Three bat species, LasJonycter_s noct_vagans (silver-
haired bat), Eptesfcus fuscus (big brown bat), and Tadarfda brasflfensfs

(Mexican free-tail bat) were overlooked in earlier species accounts, although •
three specimens from 1963, 1964, and 1978 exist. Two other species, Lasiurus
cinereus (hoary bat) and HyotJs volans (long-legged bat), were first recorded
on the NTS in 1992 (EG&G/EH1992). Two ungulates, the elk (wapiti) and
bighorn sheep, are resident outside the NTS boundaries and are rarely
observed. •

- 87 -

e



• !
)

)

Of the 23 species of rodents inhabiting the NTS, the most ubiquitous are the
heteromytd kangaroorats and pocket mice. The abundanceof rodents and

• species diversity vary amongthe habitats present on the NTS, but, in general,
the kangaroorat Otpodomysmerriami andpocket mousePerognathus longYmembrJs
are most commonin the southernhalf of the NTS (Mojavedesert) andDYpodomys
mfcrops and Perognathus parvus are moreprevalent in the northern extremes

Q (Great Bastn Desert). Host of the rodents are herbivores or grantvores and
therefore dependon adequatequantities of plant biomass, most importantly
from annual plants, for reproduction andgrowth (Kenagy1972, i973; Van de
Graaffand Balda1973;Relchmanand Van de Graaff1973,1975;Kenagyand

Bartholomew1981). In turn,availableephemeralplantmaterialisdependent
• on adequateamountsof winterrainfallforgerminationand springrain for

growth(Beatley1974b,1976).

Becmp Study Sites

• Small mammalmonitoring under the auspicesof the Basic Environmental
Complianceand Monitoring Program(BECAHP)began in the summerof 1987. At
that time, permanentbaseline study sites were established in the three major
valleys of the NTS(Hunter andMedica 1989). An area burned by a lightning

• fire in 1985 and an undisturbed control area were also studied in 1987. In
1988, monitoring continued on the three baseline sites, movingthe census to
spring. Twonewbaseline sites on the tops of mesaswere also added. Sites
were studied at eight disturbance areas, concentrating on areas disturbed by
nuclear testing (e.g. blast areas from abovegroundtests and overburden from a

• cratering test). An area denudedby gophers and an area burned by a human
causedfire were addedand also sampled in 1988 (Saethre and Medtca 1992).

In 1989 three crater bottoms, two areas scraped of all vegetation, and an
alpha radiation contaminated site were studied. 1990 completed the firste
three year cycle of NTSmonitoring of disturbed sites. That year, two
additional blast areas were studied, along with the burned area studied in
1987. The baseline site in YuccaFlat (YUFO01)waschosento be studied on a
yearly basis, while the remaining four sites are to be sampledevery four

• years(Saethre,in press).

In 1992,the threecratersstudiedin 198g (YUF019,YUF021,and YUF023)and

adjacentcontrols(YUF020,YUF022,and YUF024)wereresampled.Two scraped
areasand controls(MIDO04,MIDO05,PAMO02,and PAMO03)were also studied

• againaftera threeyear lapse. A plot in an areadisturbedby a man-caused
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range ftre in Redrock Valley (REDO01and control REDOO2),censused in 1988,
1989, and 1990, was recensused in 1992. The basel tne site on Pahute Mesa

(PAMOOI)was resampled again after two years, while yearly monitoring •
continued on YUFO01. Locations of all plots t_:_J;ed in 1992 are shown in
Figure l. Latitudes, longitudes, and eleva_i_:)_ re found in Appendix B.

Infomatton from the Yucca Flat and Pahute Mesa baseline plots is used to e
provide information on species composition, relative densities of the most
commonspecies and sex distributions of populations at relatively "pristine"
sites. Disturbed sites and controls yield information on the effect, if any,
of the disturbance, and, over time, information on succession at a site. To

date, six years of small mammalpopulation data are available for the Yucca •
Flat baseline site. Trends on this site are used to indicate what may be
happening at other NTS sites during the years between censuses.

METHODS
e

SIqALLMANRALSAIqPLINGTECHNIQUES

Basellne Ronttortng Sttes

Small mammalswere trapped on the baseline monitoring sites for three •
consecutive nights each. Small nocturnal mammalswere captured in Sherman
live traps (8 x 9 x 30 cm) which were set to capture animals over 5 g
(approximately the weight of a juvenile Perognathus longimembrJs). Each of
the permanent study plots (YUFO0] and PAHO01)consisted of a 12 x 12 staked •
grid (144 stations) with 15 m between stakes (Z.7Z ha) and two traps set at
each station (288 total traps). Two traps were used to provide more

opportunities for animals to be captured in the short trapping period. Traps
were baited tn the early evening (1730+ hours) with a mixture of rolled oats
and birdseed and placed under a metal (half-cylinder) cover to prevent •
hyperthermiafrom direct sunlight. Traps were checkedshortly after sunrise

and closed for the day.

Each rodent was permanentlymarked. An occasionallagomorph (Lepus •
californicusand Sylvilagusspp.) was given an individuallynumberedear tag.

All other rodents, includingsquirrels,were toe-clippedwith no more than one

toe amputatedper foot. Species,capturestatus (new or recapture),animal
number, sex, reproductivecondition,and grid locationwere recordedon field

data sheets (Hunter and Medica 1989, Figure 15). Any bait was removed from 0,
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e
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e

BaselineSite

DisturbedSite 0

Q ControlSite Q

• Ftgure! - Locations of sma11mama1 plots studied by BECAHPin 1992.
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cheek pouchesand each antmal was weighed to the nearest gramand released at
the point of capture. A meanweight and standard error of the mean(sem) were
calculated for each sex of two age classes (adult andJuvenile) of the most •
commonspecies captured. Meanweights were analyzed using analysis of
variance (ANOVA,RS/1, BBNSoftware ProductsCorp., Cambridge,HA), while sex
ratios and trap successeswere comparedby analyzing contingency tables with

the cht-square (xz) statistic. Unless otherwise indicated, degrees of l
freedom, df, equal one.

Disturbed Sites

Procedureson disturbed plots did not differ from the baseline monitoring •
procedure except for plot size. Eachsubsidiary plot was smaller (1.08 to
1.17 ha) with the grid configuration dependingon the shapeof the disturbed
area. In general, 8 x 8 grid (1.10 ha) plots were used on disturbed sites
whtle similarly-sized grids in adjacent undisturbed areas served as controls.

e
At the U7aucrater site, 7 x g grid configurations (].08 ha) were used and on
the Redrockareas, 14 x 5 grtd were used (1.17 ha).

Density Estimation

e
The first night of the three nights of trapping was considered a preliminary
trap night. The population size (N*) and a hypothetical variance (V) and
standard error (SE) of the most commonlytrapped species were estimated
following Seber (1982:138) with data from the secondand third nights of
trapping. Calculationsusingthe Seberformulasgave an estimateof •

populationin numberper plot (N*)plusor minusthe standarderror(SE). To
estimatedensityin numberof animalsper hectare± the standarderror,N* and

SE werebothdividedby the plotsizein hectares,includinga 7.5m wide
perimeter.Estimatedstandarderrorsof zeroresultedwhen allof the animals

e
capturedon the lastday werepreviouslymarked(nonew animals),or when all

of the previouslymarkedanimalswerecapturedon the lastday alongwith
unmarkedanimals,if any.

Datausedto estimatethe populationsizeand resultsof the Seberequations Q
for all plotssampledin 1992are listedin AppendixC. Becausethe variances

are hypotheticaland no degreesof freedomcouldbe assigned,statistical

testsfor differencesbetweenestimateddensitieswerenot appropriate.

e
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An overall "naive density" (number per hectare) was estimated for all antmals
captured on a stte by dtvtdtng the total number of Individuals captured by the

• adjusted grid stze.

Species Diversity Index

• The numbers of Individuals tn each species captured at a site were used to
calculate a Shannon's species diversity index (H'). The Shannon formula (Zar
1984:33),

H'= n xloglo(n ) - Z[_xloglo(q ]
• n

was used as an index of the species diversity at each site, where n is the
total number of individuals captured at a site and f, is the number of
Individuals of the ith species. A high value for H' indicates that a

• relatively large number of commonspecies are residing at a locatton and a
high diversity exists.

This index Is useful in comparing a disturbed area on the NTSwith a
relatively undisturbed site, or even changes over time at the same site. Ae
two-tailed t-test described by Zar (1984:146) was used to compare the species
diversity at a disturbed site with its control or to compare the same site
between different years. Any differences between two sites or changes over
time in the species diversity may indicate a loss of diversity (a decrease in

• H') or an increase in maturitydue to succession(increasein H') at a site.

LAGOMORPHCENSUS- TRANSECTLINES

Censuses for hares (Lepus californicus) and rabbits ($ylvilagus spp.) on the
• NTS were performedconcurrentlywith the line transectsfor enumerationof

lizards (see Woodward,this volume). Transectson the two baseline sites

consistedof five parallel lines, 500 m long and 100 m apart. Each line was

walked simultaneouslyby three observers,7.5 m apart. When a rabbit or hare

• was observed,the flushingdistancewas estimatedand recordedalong with time
of observation.

To obtain the density (D) in number per hectare,the followingformulawas
used (Whitford1973):

• L = Total distancewalked in the transect in meters
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N - Numberof flushes

r - Meanflushtng distance in meters.
e

D:--_N * 10,000_-_2,r,L

Estimated densities of a species were averagedfor all days transects were l)
walked (usually 5), and the standard error was calculated.

Species namesappear in the results tables as the abbreviations ltsted in
Table 1. Descriptions of the perennial and ephemeralplant compositions on e

Tmble1. Abbreviations, scientific, andcommonnamesof small mammalsnamedin
this report.
El II I III IIIIIII IIIIII I III I I IIII I II

Abbreviation Scientific Nqme CommonName
' e

RODEITrIA
Scturtdae

AMMLEU Ammospermophflus leucurus White-tailed antelopesquirrel
Heteromytdae
CHAFOR Chae¢odtpusformosus Long-tailed pocket mouse •
DIP HER Dipodomysmerriami Merriam's kangaroorat
DIP MIC Dfpodomysmtcrops Chisel-toothed kangaroorat
DIP ORD D_podomysordif Ord's kangaroorat
MIC MEG Hfcrodfpodops megacephalus Dark kangaroomouse
PERLON Perognathus longimembrfs Ltttle pocket mouse
PERPAR Perognathus parvus Great Basin pocket mouse •

Muridaq
NEOLEP Neotomalepida Desert woodrat
ONYTOR Onychomystorrfdus Southern grasshoppermouse
PERCRI Peromyscuscrinitus Canyonmouse
PERERE Peromyscuseremicus Cactus mouse •
PERMAN Peromyscusmaniculatus Deer mouse
PERTRU Peromyscus truei Pinyon mouse
RE] MEG Refthrodontomys megalotis Western harvest mouse

LAGOMORPHA
e,

Leportdae
LEPCAL Lepus californicus Black-tailed jack rabbit
SYLAUD Sylvilagus audubonii Desert cottontail rabbit
SYLNUT Sylvflagus nuttallii Nuttall's cottontail rabbit

Ill Ill III I | I I Ill Q
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all plots studied by BECAMPin 1992 are discussed in the ephemeral and
perennial vegetation sections (Hunter, this volume) and should be referred to

• for a more detatled account of the flora on these sttes.

RESULTS

• Rodent populations in 1992 continued to recover from severe drought conditions
during 1989 and 1990, when little or no ephemeral plants germinated and
perennial plants were either dormant or dead. 1992 was a year of above
average spring rainfall andhenceabundantephemeral vegetation was available
and rodent populations of several species were the highest recorded since

• monitoringbeganin 1987. Resultsfrom sitesstudiedin 1992are summarized
belowaccordingto plot typeor disturbance.

BASELINEMONITORINGSITES

0 YuccaFlat - YUFO01

This site is on the westernsideof YuccaFlatat an elevationof 1237m. It

has a largenumberanddiverseselectionof plantspeciespresent,but is

• dominated by Lycium andersonit andGrayia spinosa (Beatley 1979). The soil
surface at this site is predominantly desert pavement. YUFO01has the most
complete trapping record from 1987 through 1992. During this time a trend ir
the small mammalpopulation emergedwhich coincided with the local drought
beginning in 1989 and recovery in 1991 (Figure 2).

0

During summertrapping in 1987 (28-30 July), 143 individual rodents were
captured 283 times for a trap success of 32.8%. After trapping on 26-28 April
1988, 97 animals were captured a total of 192 times, a significantly lower

• trap successof 22.2%(x2=24.043,0<0.001).Trappingin Apriloccurredbefore
anyjuvenileswere presentin the population.In 1989,53 differentanimals

werecapturedon 9, 10, and 12May a totalof 105timesfor a trap successof

only 12.2%. Thiswas againsignificantlylowerthan the previousyear
(x2-30.773,p<O.OOl).On 16-18May 1990,the trap successfurtherdecreased

• to a low of 7.6% (39captured66 times),whichwas significantlylowerthan

1989 (x2-9.872,0.001<p<0.005).A significantincrease(x2-22.943,p<O.O01)

to 14.9%in trap successwas seen in 1991 (62captured129 times)and another
increaseto 16.0%(85 individualscaptured184 times)in May 1992 (xZ-O.408,
0.50<p<0.75).

O
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Whtle overall trap success increased in 1991 and 1992, only in 1991 dtd the
Individual trap success increase for the ltttle pocket mouse,Perognathus

e
longtmembrts. In 1992 this species fell tnto another decltne (Figure 2, Table
2), with only etght Individuals captured. Four of those were recaptures from
1988 and 1989. All of the P. longimembrts captured at this site in May 1992
were captured wtthtn the southeast quarter of the plot. This site was trapped

agatn on 24-25 June 1992 to determine whether or not the decrease in this •
species was real or was due to Inactivity. Agatn, on]y eight antma]s were
captured, with three of those being recaptures. However, the new antma]s were
captured throughout the entire p]ot and two were juveni]es.

i lll.i i. i - e

YEARANDSEASONTRAPPED

e

Figure 2 - Change in percent trap success at the Yucca Flat baseline site,
YUFO01,from ]987 through ]992. SP- Spring, SU- Summer.

e
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It is posstble that the relatively long life-span of this species, whtle
contributing to the survival of this species at this site, was undermined by a

@
lack of reproductive output or high dispersal from this stte. Thts ts
supported by the fact that no animals captured in 1990 or 1992 were recaptured
at thts site one and two years later (Figure 3). Only two new P. longtmembrts
Individuals were captured at thts site in 1989 and only 6 new in 1990.

• However, the number of P. longtBeMbrfs recaptured in 1989 and 1990 were
undercounted: in 1991 animals first captured in 1987 and 1988, but not
captured in 1989 or 1990, were recaptured. An additional five antmals were
known to be alive in 1989 and another eight in 1990. However, thts was within
the density estimate 95% confidence interval for both years.

@
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Figure 3 - Year-.to-Yearsurvivorship of little"'pocl(etmice, Oerognathu-s
longimeBbris,as a percentof cohortsize at the Yucca Flatbaselinesite in 1987

@ through 1992.
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Estimates of sprtng denstty (number of antmals per hectare ± two standard
errors) for the most commonrodents captured on YUF001 tn 1988 through 1992
also indicated a continual reduction tn the density at thts stte until 1991, t)
when densities increased on this plot for two spectes--Dipodomys merrYamt and
Perognathus longtmembr@s (Table 2). Host noticeable was the 53%decrease tn
density of P. longjmembrfs tn 1989, and followed by a decrease of 9% tn 1990,
and a 61% increase in 1991. These results coincided wtth low rainfall tn 1989

e
and 1990 and htgher ra|nfall Jn 1988 and 1991.

Whtle the densJttes of D. merriamf and P. longimembris Increased from 1990 to
1991, the estimated denstty of Dipodomys mtcrops continued to decline until
1992, when the number of D. mtcrops captured was the highest ever at thts l)
stte. Thts spectes rarely has more than one reproductive cycle per year and
uses green perennial vegetation for reproductive energy (Beatley 1969; Kenagy
1973). Sufficient late winter/early sprtng precipitation caused an adequate
amount of annual plant germination tn the sprtng of 1991 (Hunter In press) and
1992, however the standtng 11ve perennial btomass tn 1991 mtght not have been •

sufficient for a successful reproductive season tn D. mJcrops. D. merrtamt
and P. longfmembris are able to gatn water and food resources for reproduction
from green materta] of annual plants, and may successfully reproduce for most

of the active year (Bradley and Hauer 1971; Kenagy 1973). i)

The distribution of the tota] captured population amongspecies for the stx
years (Tab]e 3) changed dramattca]]y. In 1987 and 1988, 92 and 93% of the

captured population of animals consisted of the heteromytd rodents, Dtpodomys

spp. and Perognathus longimembrts, wtth P. longfmembr_s accounting for more •
than half of the total number of heteromyids captured. ]n 1989, the
percentage of heteromytds captured decreased sltghtly to 85%, matnly due to a
50% decrease tn the number Individual D. m/crops and a 55%decrease tn P.
longtmembris captures, whtle the number of murid rodents (Onychomys torridus
and Peromyscus mantculatus) increased to 13%of the captured population. •

Furthermore, D. merriamt decreased 35% tn numbers of Individuals captured from
1988 to ]989 (Tab]e 2). In 1990 and 199], a]most a]] of the sma]] mamma]s
captured were heteromytds (92.3% and 98.4% respectively). However, in 1992,

less than 10%were P. longfmembris. •

In ]992 heteromyids (including Chaetodtpus formosus) accounted for 90.6% of
the captured popu]atton in the spring and decreased to 79.8% during two days
of summertrapping. At thts time, however, D. merrfamf was the most preva]ent
heteromyid species captured. As a result of the change tn species •
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Table 2. Estimated densities andspecies diversities (H') of small _ls onthe BECAMPbaseline plot in Yucca
Flat from 1987 to 1992. Numbersin parenthesesare individuals captured.

1987 1988 1988 1989 1990 1991 1992 1992
28,29,30 26,27,28 11 9,10,12 16,17,18 7,8,9 13,14,15,16 24,25

SPECIES JULY APRIL AUGUST HAY pAY HAY Ha.y JUNE
CHAFOR .................. 2.3_+0.5 3.5+_1.4

(7) (9)
DIP HER 9.8+_0.3 5.2+_0 * 3.4+_0 5.0+_1.3 7.4+- 0 15.1+_l.7 15.2_+0.9

(32) (17) (15) (]I) (14) (24) (45) (48)
DIP MIC 5.0+_0.7 5.2_+0.8 * 2.7+_0.7 2.3_+1.0 1.2+_0 5.4__.7 7.1_4-0.8

(16) (16) (12) (8) (5) (4) (17) (22)
PERLON 27.8_+2.4 19.0_+1.8 * 9.0+_1.5 8.2_+4.7 13.2+_3.5 3.4+_1.9 7.1_+8.3

(83) (57) (7) (26) (16) (33) (8) (8)
NEOLEP ...................... (1)
ONYTOR * * * * * --- 5.2_+5.9 7.7+_3.6

, (9) (2) (4) (3) (3) (7) (17)
,,o PERERE ..................oo (1) (2)
' PERMAN * ......

(4) (1)(1) • .................REI MEG ......
(1) . ..... . ___ .

AI_ LEU * * ---
(2) (4) (1) (1) (1)

SYLAUD ---
(1)

Totals 44.1 (143) 29.9 (97) 12.0 (39) 16.4 (53) 12.0 (39) 19.1 (62) 26.2 (85) 33.3 (]09)
Species 6 6 5 6 4 4 6 9
H' 0.5057 0.5097 0.5932 0.6052 0.5292 0.4]]0 0.5840 0.6836

• Species present but data insufficient to estimate density.
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distribution, spectes diversity, H' (Table 2), decreased significantly tn 1991
(t-2.327, clf-78, 0.02<p<0.05). A significant tncrease tn spectes diversity
occurred tn 1992 (t-3.229, df-146, 0.001<p<0.002). •

Sex ratJos (Table 3) for each specJescaptured on YUFO01from 1987 to 1991 dtd
not differ significantly from 1:1 (x2, p>O.05) except tn 1990 when4 ttmes as
manyfemale as male P. longfmembrts were captured (x2-6.25, 0.01<p<0.025). in e
May 1992, slightly moremale Dtpodomysmerrtamt and significantly moremale
Chaetodtpus formsus were captured (x2-3.756, 0.05<p<0.10 and xJ-7.00,
0.005<p<0.01). Thts, however, was not the case in June 1992. Combiningal]
spectes for each year, only in 1992 were significantly more males than females
captured (x_-8.576, 0.001<p<0.005). •

The meanwetght of adult male D. merrtamJ (Table 4) was significantly greater
than that of adult female D. serrJamt tn 1988 and 1989 (Saethre and Medlca
1992; Saethre tn press), but not tn 1990, 1991, nor 1992 (ANOVA,p>0.10). The
meanwetght of adult male Perognathus 7ongfmembrfs(Table 4) dtd not differ •
significantly from the meanwetght of adult females in 1988, 1989, or 1990,
but males were significantly greater tn 1991 (Saethre, 1994). In 1992, the
three females were heavter than males (Table 4), and all were Judgedto be

pregnant. •

Pahute Nesa - PAIqO01
I
!{

A base]|ne stte on Pahute Mesawas ftrst established tn 1988. Small mammals
were enumeratedon 24, 28, 29 June and 19 August 1988, 20, 22, and 23 June •
1990, and 30 June to Z Ju]y 1992. Thts stte |s located at an elevation of
1923 m in sagebrushwith young juniper trees (< 1 m) Interspersed. The east
end of thts plot goes through a long sandywashwtth older (>2 m) Junipers,
otherwise the surface Is hard volcanic rock.

e

In 1988, a new species for this area was recorded (Medtca 1990; Saethre and
Medica 1992) whenone dark kangaroomouse,Mfcrodtpodops megacephalus, was
captured near the wash (Table 5). This species was previously only captured

off the NE edge of the NTS(Moor and Bradley 1974). Also in 1988, due to •
Inexperience, no distinction could be madeas to which species of Peromyscus
were captured. In 1990 it was determined that the species were P. crtnttus,
the canyonmouse,P. manfculatus, the deer mouse, andP. truet, the pinyon
mouse. Oneadditional species, the cactus mouse,P. eremicus, was captured in

e
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Table 3. Percent of total captured population (_T) andsex ratto (cT/_ -role/ferule) of stall mmals on the
baseline p|ot, YUFO0),1987 to 1992.

JULY APR[L AUGUST HAY /MY /MY MY JUNE
1987 1988 1988 1989 1990 1991 1992 1992

CHAFOR ..................................... 8.2 7/0 8.3 7/2

DIP HER 22.4 13/19 17.5 11/6 38.5 7/8 20.7 5/6 35.9 9/5 38.7 12/12 52.9 _/16 44.0 25/23

DIP HIC 11.2 9/7 16.5 9/7 30.8 5/6" 15.1 6/2 15.4 4/2 6.5 2/2 20.0 12/5 20.2 10/12

PERLON 58.0 44/39 58.8 27/30 18.0 3/4 49.1 13/13 41.0 3/13 53.2 14/19 9.4 5/3 7.3 7/1

NEOLEP .......................................... 0.9 1/0

' ONYTOR 6.3 2/7 2.1 2/0 10.3 2/2 5.7 2/1 7.7 2/1 ...... 8.2 2/5 15.6 6111
lima

o ......... 1.2 1/0 1.8 1/1
o PERERE .............................

I

PERNAN 0.7 0/1 ............. 7.5 3/1 .................. 0.9 0/1

RETMEG ............ 2.6 1/0 ..............................

AlqlqLEU 1.4 0/2 4.1 2/2 ...... 1.9 0/1 ...... 1.6 1/0 ...... 0.9"

------ 0 b ------ ------ ------ --_ ___ ___ --4...-- ..,..m,-- ------ ------ --------- ---
TOTALS100.0 68/75 100.0 51/45 100.2 18/20 100.0 29/24 100.0 18/21 100.0 29/33 99.9 56/29 99.9 37/51

_)ne individual of unknovmsex not Included.
bonejuvenile of indeteminate (1) sex was captured.



Table 4. Spring meanweights (gram +_2 sin) by sex and age of hetero_td rodents captured on the Yucca Nat
basel|ne plot in 1988 through 1992.

1988 1989 1990 1991 1992

SPECIES _ AGE N WEIGHT _N WEIGHT N WEIgh_ N WEIGIIT N WEIGHT

CHAFOR _ A 0 0 0 0 7 21.0+_1.2

PER LON _ A 27 8.3_+0.3 ]3 7._6!0.5 3 8.5+_1.0 14 8.4__.3 5 9.]_+0.8

A 30 8.0_+0.2 ]3 7.6_+0.3 ]3 8.0._.5 19 7.7_+0.3 3 12.0+_1.2

DIP HER _ A 11 42.5_+0.9 4 42.6+_2.1 8 40.8+_1.7 12 39.7+_2.2 28 43.3+1.1

9 A 6 39.6+_2.0 5 38.2+_2.6 4 37.6+_3.0 10 40.4+_2.1 13 44.9+-2.9

,.1 0 1 22.0 1 22.5 0 1 23.5

' 9 J 0 1 20.5 1 30.0 2 22.3+_I.3 3 26.8_+6.2
w
0
w

' DIP HIC cT A 5 63.2+4.2 4 58.9+3.3 4 62._9+_4.6 ] 69.3 10 61.5+_9.0

9 A 5 58.8+-5.2 0 0 2 55.8_+8.3 4 61.0._9.9

(T J 4 36.7+-2.7 2 36.0_+4.0 0 1 45.0 2 26.8+-2.5

9 J ] 47.0 2 31.5+_3.0 2 44.8_6_.3 0 1 46.2

• • • • • • • • • • •



1
Table tt. Estimated density (N/ha _ 2 SE) and species diversity (H') of small
mammalson the baseline stte on Pahute Mesa tn 1988, 1990, and 1992. N -

• individuals captured.
_i__ III I Illllll Illll IIIII I ill III I II I II I IIII III I IIIllil I -

June 1988 June 1990 June-July 1992
SPECTES DENSTTY _ N DENSZTY N ..... DENSTTY......... N ....
DTPMIC * 2 * 2 * 2

0 M[C MEG * 1 * 3 ---
PERPAR 10.9±0.9 34 4.4+0.4 14 7.9±1.0 24
NEOLEP * 2 * 1 2.3±1.0 6
PERCR! --- * 1 * 1
PERERE ...... 3.6.t:0.6 11
PERMAN --- 1.7.!0.7 5 12.4+1.2 38

0 PERTRU --- * 1 * 2
PERSPP" 4.3+0.8 13 2.8:!:1.4 7 17.4±1.8 52
RE] MEG ...... * 3
AHHLEU * 1 ......
.SYLNUT * 1 ......
Totals 16.4 54 .... 8.3 ....27 .... 26.9 L -- 87'

Q Species 7+ 7 8
H' 0.4828 0.6323 0.6531
• Species present but data Insufficient to estimate density.
"Peromyscus species combined.

__ IIIIIIIII II I I I IIIIIIIII III I III III IIIIIII II /_
e

1992. Perognathus parvus and Peromyscus spp. were the most commonlycaptured
species tn 1988 and 1990 (Table 6). In 1992, Peromyscus species appeared to

• be the most commonwith over twice as many Individuals as P. parvus. Spectes
diversity (H', Table 5) did not change significantly from 1988 to 1992
(t-0.460, df-90, p>O.50).

P. parvus ts most often encountered tn association with P. manlculatus,

II Retthrodontomys, and, in northern regions, Onychomys leucogaster (Verts and
Kirk]and, Jr. 1988). P. parvus and P. manfculatus are also most abundant in

Artem_sta (sagebrush) habitats of the Great Basin region (Krttzman 1974),
although tn ArtemYsfa/AtrYplex habitats of northeastern Nevada, P. parvus

and Dfpodomys mfcrops are the eco]ogically widespread and abundant speciese
(O'Farrell and Clark 1986). On the Pahute Mesa region of the NTS, tt appears
that the Perognathus/Peromyscus association is the most common. ]t is also
noteworthy that while P. parvus Is known to dominate and even attack

NfcrodJpodops megacephalus (Blaustein 3972), these two species were captured
• at the same trap location (but not the sametrap) in 1988 and 1990.
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Table 6. Percentof totalcapturedpopulation(%T)and sex ratio (_/9) of small
mammalscaptured on the baselinesite on PahuteMesa (P_O01) in 1988, 1990 and
1992. ill

IIII I I III III I I I

1988 1990 1992
SPECIES %T _/_ )T _/9 %T _/9
DIP MIC 3.7 1/1 7.4 1/1 2.3 1/1
MIC MEG 1.9 1/0 11.1 1/2 ......
PERPAR 63.0 20/14 51.9 7/7 27.6 14/10 •
NEOLEP 3.7 2/0 3.7 1/0 6.9 5/1
PERCRI ...... 3.7 0/1 1.1 0/1
PERERE ............ 12.6 5/6
PERMAN ...... 18.5 2/3 43.7 23/15
PERTRU ...... 3.7 1/0 2.3 0/2
PERSPP" 24.1 9/4 25.9 3/4 59.8 28/24 •
REI MEG ............ 3.4 2/1
AI_ LEU 1.8 1/0 ............
SYL NUT ],6 |b ............
Total 100.0 34/19 100.0 'i6/18 99.9 78/60

"Peromyscus species not differentiated. •
bOnejuvenile of indeterminate sex (1) was captured.

Ill

e
Overall, as on the rest of the NTS, the number of animals captured on PAHOOI

declined from 1988 to 1990 and increased in 1992 (Table 5). The most common
species captured in 1988, Perognathus parvus, was present in 1990 at less than
half of the 1988 estimated density but rebounded in 1992 to 72% of the 1988
density (Table 5). Trap success was significantly lower in 1990 (x2-17.123, (I)
p<O.O01) and at 5.6% (48 captures) was also only 50% of the 1988 success (11%,
98 captures). The 19.2% trap success of 1992 (165 captures) was 1.7 times
greater than in 1988 (xZ-17.068, p<O.O01). Average captures per animal
remained approximately equal between 1988 (1.85 times), 1990 (1.77 times), and
1992 (1.90 times). •

While the total number of individualscaptureddecreasedfrom 1988 to 1990 on

PAMO01, it appearsthat the decreaseoccurred over all of the species,with

two of those, Sylvilagus nuttallii and Ammospermophilus leucurus, not even •
captured in 1990 or 1992. That the ground squirrel, A. leucurus, was not
captured did not mean a disappearance of this species - it is diurnal and not

regularly captured during night trapping on NTS. Capturing rabbits in the

Sherman-type traps used is also rare. No rabbits were observed while walking
transectsat this site in 1990, but one was observed in 1992 (see Table 28). •
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In 1992, increases occurred over all species, with the exception of
Nfcrodfpodops megacephaTus, which was not captured in 1992.

e

Sex ratios (Table 6) of the most commonlycaptured species did not differ
significantly from 1:1 (x2, p>O.05), although the combined species sex ratio
was significantly greater than 1:1 in 1988 (x2=4.245, 0.025<p<0.05). Mean

@ weights of the animals captured on the Pahute Mesa site were not significantly
different between the three years (Table 7), although females of P.
maniculatus and Peromyscus species overall were heavier in 1992 and were more
noticeably reproductive (enlarged mammae).

• Table 7. Summermean weights (grams ± 2 sem) by sex and age of the common
rodent species on the Pahute Mesa baseline site in 1988, 1990, and 1992.
[] I I I II II II I I IIIIII I Ill

1988 1990 1992

SEX AGE _ WEIGHT M WEIGHT _ WEIGHT

• PERPAR _ A g 20.0±1.5 4 18.5±3.0 9 19.0±1.6

9 A 6 19.8±1.7 2 17.8±3.5 3 19.7±4.8

J ll 12.7±0.9 3 14.0±1.2 5 13.8±1.2

9 J 8 11.5±1.3 5 12.6±0.9 7 12.3±1.2
• DIP MIC _ A 1 SO.O 1 47.0 0

9 A 0 1 46.0 0

J 0 0 1 42.0

9 J 1 32.0 0 1 25.3

• PERSPP" _ A 6 18.3±2.1 3 16.5±2.1 7 16.8±0.5

9 A 2 17.0±2.0 3 18.8±0.3 9 23.3±2.9

J 3 12.5±1.0 0 21 12.6±0.9

9 J 2 13.0±1.0 1 12.0 14 12.7±0.7

• PERCRI 9 A 1 19.0 1 31.0
PERERE _ A 0 1 16.0

I 9 A 0 3 21.3±1.7

J 0 4 12.0±1.0

• 9 J 0 3 11.3±0.7

PERMAN _ A 2 15.8±2.5 6 16.9±0.5

9 A 2 18.8±0.5 4 21.3±1.7

J 0 17 12.7±1.0

@ , 9 J 1 12.0 10 12 8+0.7l l l " l lllllll]
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Table 7, continued.
I III I I I I III I II I

z988 z99o ;992 •
SPECIES _ AGE B WEIGHT _ WEIGHT _
PERTRU _ A ; 18.0 0

9 0 0 1 30.0

J O' 0 •

9 ] Is.7

DISTURBEDAREAS •

Subsidence Craters

Three subsidence craters in Yucca Flat were first studied in 1989 and again in
1992. Trapping grids inside the craters were constructed as close as posstble l
to the center of each crater with the outer perimeter trap lines usually
ending up on one slope of the craters. Corresponding control plots tn
relatively undisturbed habitat outside of and adjacent to the crater area were
trapped at the same time. The three craters were of varying depth and
diameter with distinctive vegetational differences between south and north •
facing slopes. However, the bottoms of all three craters resembled a small
playa and had little vegetation, with the exception of a few small ephemeral

plants, most noticeably Salsola spp. Depths, diameters, and test dates for

the three craters are given in Table 8. Vegetation characteristics for the •
crater plots and controls are found in the Perennials, and Ephemerals reports.
All three craters are on the northeastern side of Yucca Flat (Figure 1).
However, plant communities (including species richness and cover) of the three
control plots were dissimilar.

e

Table 8. Date of test and maximumdepth and width of the three craters
sampled by BECAMPin 1989.

I I I

CRATER MAXIMUM MAXIMUM

(ID CODE) DATE OF TEST DEPTH WIDTH •

(m) (m)
U3cn 13 Sept. 1963 25.0 393.2

(YUFOI91
e
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Table 8, continued.

• CRATER MAXIMUM MAXIMUM

(ID CODE) DATE OF TEST DEPTH WIDTH
(m) (m)

U7au 27 Sept. 1978 15.7 398.4

• (YUF021)

UlOaf 7 Sept. 1967 22.7 347.5

e
u3cn crater - YUF019

U3cn (Btlby) crater was the southernmost crater studied by BECAMP. A road
exists to the bottom of crater U3cn so that the 8 x 8 plot grid (1.10 ha) was

li actuallyon the southeastof the crater bottom (YUFOIg). A plot of equal size

(YUF020)was locatedoutsideand to the east of the crater (Figure4). At the
bottom of U3cn is a ~l.5-m-diameterand 3-m-highcasing pipe that has been

repeatedlyused as a nesting site by ravens,Corvus corax.

e
The most abundantspecies capturedon the U3cn plots,DipodomysmerrlamJ,

decreased slightlyin the crater and increasedon the control from 1989 to

1992 (Tableg). Speciesdiversityon the crater plot also decreased

significantlyin 1992 (t-2.097,df-36, 0.02<p<0.05). There was essentiallyno

li change in H' on the control (t-I.150,df-35, 0.20<p<0.50). No clear trend

emerged in animal abundanceor speciescomposition(Table 10) which might

distinguisha crater from undisturbedhabitat.

Percenttrap successdid not differ significantlybetweenthe U3cn crater plot

li 13%, 40 captures,and 6%, 23 captures)and its control (12%, 44 captures,and

9%, 36 captures)in 1989 or 1992 (1989:x_-0.269,0.50<p>0.75and

1992:x2=2.864,0.05<p<0.I0). This was surprisingas the crater habitatwas

considerablyless hospitablewith less availablecover (mostlydead shrubs,

• dead grasses, and Atriplex canescens)and hard-packedsoil. Outside of the
crater area the soil was sandy and plant volume was nearly 5 times that in the

center of the crater (Hunter,this volume). Trap successdecreasedon both

plots from 1989 to 1992, althoughsignificantlyso only in the crater

(x2.9.389,0.001<p<0.005). This was unusual,as populationsin most other
• areas studied in 1989 appearedto be depresseddruing the drought and then
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YUF020

Figure4 - CraterU3cndiagram. •
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Table 9. Estimated spring densities and species diversity (H') of small
mammalson the U3cncrater area (YUF019)andcontrol (YUFO20)plots in 1989

• AND1992. N = individual animals captured.
IN _ I IN I IN miNim INI mill miNNIE mill I IN I IN I

U3cnCRATERAREA- YUF019 UNDISTURBEDAREA- YUF020
17-19 HAY1989 19-21 MAY1992 17-19 HAY1989 19-21 MAY1992

SPECIES DENSITy H DENSITY N DENSITY N ......DENSITY H
• DIP HER 12.0_+0.8 17 9.7_+1.8 13 9.3_+1.0 13 13.9_+2.7 18

DIP NIC * 4 ...... * 1
PERLON ...... 6.0_+1.4 8 * 3
ONYTOR --- * 1 ......
PERMAN * ] --- * 1 ---

e
AHHLEU * ] .........
Totals 19.0 23 9.7 14 15.3 22 15.3 22
Species 4 2 3 3
H' 0.3476 O.1129 0.2923 0.3076

• * Species present but data insufficient to estimate density.

............ III II I III I

increased in 1992 whenconditions were more favorable. It was felt that the

• ravens nesting in the crater had an adverse effect on the rodent population in
the crater and in the immediatevicinity. Regurgitated pellets collected at
the base of the nest indicated that the majority of the ravens' diet was small
vertebrates (Greger and Romney,1994).

e
Heteromytd rodents comprised95.5% of the total captured population on the
control plot in 1989 (Table 10). Nearly all of the rodents captured on the
crater plot were in edge traps located closest to relict stands of perennial
vegetation that were growing on the slopes of the crater. Crater U3cn

@ differed from the other craters in that l_rge clumpsof dead shrubswere
sparsely distributed over 75%of the plot. Also present were several Tamarix
(Salt ceder) trees growing in an extinct runoff channel from an old well.
Although somevegetation is present at this site, the soil is hard-packedand
therefore few rodent burrows are present on the crater bottom.

@

While males were captured more frequently than females, the ratios of males to
females for the most abundantspecies (Table 10) tn each year were not
significantlydifferentfrom 1:1 (x2,p>O.05). Overall,significantlymore

e
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males of all species were captured on the control plot in 1992 (x2=6.545,
0.01<p<0.025). Although tn ]992 D. Berriami females on both plots were
usually heavier than males (Table 11), there were no significant differences •

between meanweights of males and females on the U3cn plots between the crater
and its control or between years (ANOVA,p>O.05).

Table 10. Percent of total captured population (%T) and sex ratio (cT/9) of
small mammalson the BECAMPU3cn crater stte and control in Yucca Flat tn 1989 •
and 1992.
IIII I I I I II I III I

U3cn CRATERAREA- YUF019 UNDISTURBEDAREA- YUF020
1989 1992 1989 1992

SPECIES _T .... _/e _T _/_ %T _/ 9 %T _/_., Q
DIP HER 73.9 12/5 92.9 8/5 59. ] 10/3 81.8 13/5
DIP MIC 17.4 2/2 ............ 4.5 1/0
PERLON ............ 36.4 4/4 ]3.6 3/0
ONYTOR ...... 7. ] ]/0 ............
PERMAN 4.4 1/0 ...... 4.5 0/] ......
AMMLEU 4,_1 0/| .................. •
TOTALS 100.0 15/8 100.0 9/5 100.0 14/8 99.9 17/5

l I II IIIII IIII IIIII III I

e

Table 11. Spring meanweights (grams ± 2 sem) by sex and age of the heteromytd
rodents captured at the U3cn crater site and control in Yucca Flat in 1989 and
1992.

I III I I II II III

U3cn CRATERAREA- YUF019 UNDISTURBEDAREA- YUF020
1989 1992 1989 1992

_SEX AGE _ WEIGHT _ WEIGHT _ WEIGHT _ WEIGHT
PER LON _ A 0 0 3 8.0±0 3 10.7±0.7

9 A 0 0 1 7.0 0
J 0 0 1 6.7 0 •

9 J 0 0 3 6.0±0 0

DIP HER _ A 10 42.2±3.0 8 43.0±2.5 8 41.8±2.1 13 44.1±1.8
9 A 4 42.2±3.0 5 48.9±8.8 3 40.3±3.5 4 45.5±6.8

J 2 30.2±1.0 0 2 21.0±2.0 0
9 J 1 20.0 0 0 1 23.0 Q

DIP MIC _ A 2 72.5±5.0 0 0 1 69.0
9 A 0 0 0 0

O 0 0 0 0

9 O 2 41.5±7.0 0 0 0 e
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U7aucrater - YUF021

• The crater U7au is relatively younger and shallower than the other two craters
studied by BECAMP.This crater also contains a playa-ltke bottom, which
regularly becomesa pondafter ratnshowers. The north and south slopes of
this crater do not have as distinct differences in plants present as was found

Q In the othercratersstudied. Thenorth(southfacing)slopealsohad manyof
the samespeclesas weremeasuredoutsideof thecraterimpactarea (Grayla

spfnosa, Lycfum andersonJt, AtrtpTex canescens, Artemisia spinescens, and
Ceratotdes lanata). On all sides of this crater the slopes were steep, and a
distinct break between reltct habitat anddisturbed area was evident.

II
Due to the shapeof the available undisturbed habitat tn the area studied a g
x 7 (1.08 ha) grid was used instead of the usual 8 x 8 grid (Figure 5). Thts
area was first trapped 25-27 Aprtl 1989 and again on 27-2g May ]gg2. The
plots were trapped later in 1992 becauseit was thought that the low trap

It success in ]989 (2%on both plots) mayhave been due to low morning
temperatures: a reading of 7° wascommonon the three mornings between0630
and 0730 hours, while temperatures of 13 to ]7" were more commonat the other
crater sites in 1989, trapped later in Hay.

It
While numbersof animals captured at U7au(YUF021)and its control (YUF022) in
1989 were too low to calculate densities in ]989, both sites showedincreases
in 1992 in both n_Jmberof animals and numberof species capCured(Table ]2).
Animals in both years on the crater plot were captured on the edge rows of the

It plot, closest to relict plants. The majority of this plot was covered with

Table 12. Estimated densities (N/ha ± 2 SE) and species diversity (H') at the
U7au crater site in 1989 and 1992. N • individuals captured.

ml IIIII IIIII Illl III I I IIII

II U7au CRATERAREA- YUF019 UNDISTURBEDAREA- YUF020
APRIL1989 MAY1992 APRIL1989 MAY1992

SPECIES D_NSITY N DENSITY N DENSITY N DF_SITY N
DIP HER * 3 12.0±2.0 16 * 3 8.7±0.9 12
DIP MIC ...... * ] * I
NEO LEP ......... * I

II ONY TOR --- * 2 * 2 * I
PER ERE ......... * I
PERMAN * 2 * I ......
AMM LEU --- * I * X , ---
Totals 3.5 5 14.1 20 4.9 7 11.3 16
Species 2 4 4 5

0 H' 0.2923 0.3076 0.5446 0.3947
I IIIlll I IN II111 I I mill
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Figure5 - CraterU7ausite. •
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small annual plants, whtch provided almost no cover. Again, the surface tn
the center of the crater was hard and no rodent burrows were present.e

Although the number of spectes captured in both plots increased, the species
diversity on the undisturbed area actually decreased, but not significantly
(t-0.149, df-24, p>0.50). This was because 75_ of the animals captured in

• 1992 at this stte were Otpodomys merrtamt (Table 13). Species diversity was
significantly higher on the undisturbed plot in 1989 (t-3.112, df-lO,
0.02<p<0.05), but there was no significant difference between the two sites in j
1992 (t-1.292, df-33, 0.20<p<0.50).

4) Tmble 13. Percent of total captured population (_T) and sex rat4o (_/_) of
small mammalson the U7au crater stte and undisturbed area in 1989 and 1992.

li iI,I|IENli II IIHlillillmlmI I inlll [1_1n III I IIlll I Illlllll L II

U7au CRATERAREA- YUF021 UNDISTURBEDAREA- YUF022
1989 1992 1989 1992

DIP HER 60.0 211 80.0 11/5 42.9 3/0 75.0 9/3

DIP MIC ............ 14.3 1/0 6.2 0/1

NEOLEP .................. 6.2 0/1
• ONYTOR ...... 10.0 )/) 28.5 0/2 6.2 1/0

PERERE .................. 6.2 0/1
PERMAN 40.0 1/1 5.0 1/0 ............

AHHLEU - ..... 5,Q Q/1 14,3 01] ------
TOTALS 100.0 3/2 100.0 )3/7 100.0 4/3 99.8 10/6e

Ill I I lllllll I I I Ill IN_ I I Illll mill Ilrl I - IN I mill I IIllll -

Numbers of Individuals captured were too small for statistical analysts of sexe
rattos (Table 13) and mean wetght (Table 14) tn 1989. In 1992, although
sltghtly more males than females were captured at both sites, thts was not

significant (YUF021: x2-1.80, 0.10<p<0.25 and YUF022: x2-1.00, 0.25<p<0.50).
Females captured tn 1992 on both sites were also heavier than males captured

• in that year (Table 14). Trap success, while not significantly different

between the crater and control tn each year, increased significantly on both
plots from 1989 to 1992 (YUF021: X2m12.737, 0<0.001 and YUF022: xZ-9.757,
0.001<p<0.005).

e
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Table 14. Spring meanweights (grams ± 2 sem) by sex and age of the heteromytd
rodents captured at the U7au crater site and control tn Yucca Flat in 1989 and
1992. •llllllHi llllmlllI I II ill llllllllllllill - IM I - ill ill l lllll l i llll I ll/ll[llll I lli l liJill iilliillllII llll

U7au CRATERAREA- YUF021 UNDISTURBEDAREA- YUF022
1989 1992 1989 1992

DIP HERd A i 41.0 11 43.3±2.1 3 42.0+4.6 7 43.3_.Z.3
A I 44.0 5 49.8:!:1.9 0 3 47.5:1:15.4 •
d 1 33.0 0 0 1 26.0
d 0 0 0 0

DIP MIC c_ A 1 59.3 0
A 0 1 71.0

c_ d 0 0 •
9 0 0 0

-- ___Ii III II{IIIII I IIII .... "- !III IIIII I II IIII I __. "" . - II_IIH!L i ]_ i ..... IL

UlOIf crster - YUF023 •

The UlOaf crater was the northernmost crater studted and ts approximately 100
m from a sanitary landfill. This dumpwas frequented by numerous ravens until
burial procedures were improved tn 1990. Since then, the number of ravens has •

decreased (Greger and Romney, 1994). The majority of the 8 x 8 grtd lies on
the bottom of the crater, with only the outer rows extending up the slope
(Figure 6). Between 1989 and 1992, approximately 10 cm of soil was washed
tnto the bottom of the crater, burying trap covers and movtng stakes. While

eiron casing pipes are still present in the bottom of U3cn and U7au, none is
apparent in UlOaf. The center of the crater had a thick cover of dead 5alsola

where rodents were rarely captured. The control for this plot, although
located outside of the crater impact area, appeared to have been disturbed in

the distant past. Shrub cover on the plot is low compared to other sites tn •
Yucca Flat (R. B. Hunter, personal communication).

The crater plot (YUF023) and control (YUF024) had the highest densities of all
crater plots in 1989, and this was also the case in 1992 (Table 15). The
densitiesof kangaroo rats on the controldid not change from 1989 to 1992. •

In the crater,however, densitynearly doubled for D. merrlami. Species

diversitydecreasedsignificantlyinsidethe crater (t-2.554,df-60,

0.01<p<0.02)but showed no significantchange on the control (t-0.980,df-53,

0.20<p<O.SO), although H' did decrease on this plot as well (Table lS). •
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Table 15. Estimatedspring densities andspeciesdiversity (H') of small mammals
on the UlOaf crater area (YUFO23)and control (YUF024) in 1989 and 1992. N I e
individual S ctptured.
I III _ II I]!lJIIIl!_1 _ *,- III ii I r ........ I I IIIII I I II II

UlOaf CRATERAREA- YUF023 UNDISTURBEOAREA- YUF024
23,31 HAY Z3,31 NAY

] JUNEi989 2-4 JUNE1992 1 JUNE1989 2-4 JUNE]992 •
SPECIES D[NSITy N DENSITY q ........DENSITY N DENSITY N ......
DIP HER 11.8_+0 17 2i.3±1.3 30 24.3_+5,0 31 25.2±0.8 36
DIP HIC * 4 * 2 7. ]_+0.8 10 7. ]±0.8 ]0
PERLON * 1 --- * 1 ---
ONYTOR ...... * 1 * 2
PERNAN * 4 * 1 * 3 --- •

LEU * 1 * _ 1 ........ --- .....--- * I_
Totals - "18.8 27 23.6 34 31.9 46 .... :34.'0 '49 ....
Species 5 4 5 4
H' O.4783 O.2104 O.4092 O.3304

• Spectes present but data Insufficient to calculate density. •
- 1 IIIllll I IIII I IllIIII __ -i I IIIII Ill ___IIII IIII I IIII ! " IIIIII IIIH_ ....

The majority of the antmals captured on these two sttes continued to be
heteromytds. However,only kangaroorats were caught - pocket mtce were not •
captured at either stte tn 1992, whtle one antmal was captured at each stte tn
1989 (Tables 15 and 16).

e
Table 18. Percent of total captured population (_T) and sex ratto (c_/9) of
small mammalson the UlOaf crater site and control Jn 1989 and 1992.
__ . II I lilllll II IIII IIII I IIIII Illllllll_ IIIIIIIIIII IIII I

UlOaf CRATERAREA- YUFO23 UNDISTURBEDAREA- YUFO24
1989 1992 1989 1992

SPECIES ......NT •
DIP HER 63.0 11/6 88.2 13/17 67.4 18/13 73.5 20/16
DIP HIC 14.8 2/2 5.9 ]/I 21.7 5/5 20.4 7/3
PERLON 3.7 1/0 ...... 2.2 0/1 ......
ONYTOR ............ 2.2 0/1 4. ] 2/0
PERNAN 14.8 l/Z' 2.9 1/0 6.5 211 ......

;o. "'-LzJ4HLEU _1.7 1/0 , ,2.9 ]/0 "'l ' 25/21- 100.0 29/20TOTALS 100.0 16/10 99.9 16/18 0 2.0 0/1 •

"Oneanimal oF undeterminedsex not included.

I II IIIIIIIIIII I I IIIIII

e
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As on the other crater sites in 1992, mopemales than females were captured at
the UlOaf control (Table 17). However, this was not statistically significant

• xt-1.653, 0.10<p<0.25). Adult meanwetghts of the most commonspectes
captured, Ofpodomysmer'r_amf, were not significantly different betweenplots
or years (ANOVA,p>O.05). However,moreJuveniles were captured in the crater
tn 1992 than tn 1989.

• Table 17. Spring meanweights (grams± 2 sem)by sex and age of the heteromytd
rodents captured at the UlOaf crater (YUF023)and undisturbed area (YUF024) tn
1989 and 1992.
__ II I I I II _ 1 - - ............... + IIIIIIIIII I _ II --

UIOafCRATERAREA - YUF023UNDISTURBEDAREA - YUF024
• z989 z992 zge9 1992

__J_J_ _ _I WEIGHT N _ N _ I_

DIP HER c) A I0 42.8±I.9 12 43.4±1.4 13 39.I±I.9 19 42.8±1.9
A 6 39.8±3.4 II 40.1±2.8 II 40.0±2.5 12 43.113.1

• c) J 1 32.5 1 17.0 4 24.7±2.6 l 22.5
_) J 0 6 20.5±5.3 2 26.7±6.7 4 20.8±4.6

DIP HIC c) A 1 65.0 I 52.3 3 53.8+_3.7 5 59.9±7.0
9 A 1 55.3 1 Noweight 5 49.2±7.2 3 58.1±7.2

e __+- IIII IIBII IIII _ I IIIIIIIII1_................................ ....... ................ ..... _ ........

Trap successwas significantlyhigheron the controlin bothyears(1989:
xZ-16.609,p<O.O01and 1992: xZ-6.968,O.OO5<p<O.Ol).Numberof individuals

• captured increased from 90 in 1989 to 111 in 1992 on the control (xZ-2.194,
0.10<p<0.25) and significantly on the crater from 43 to 75 (X2m8.678,
O.O01<p<O.OO5).

BLADEDAREAS
0

Two areas scraped of all vegetation were studied in 1989 and again in 1992.

Onearea in Hid Valley, HIDO04,was trapped for small mammalson 6-8 June 1989

and 9-11 June 1992. This was a bladed area of approximately 40 ha that was

• cleared in the early 1980s and abandonedin 1984. The other site, PAHO02,was

adjacent to a drill pad for an undergroundtest in 1985, U2Oao,on Pahute

Hesa. For this test, an area of approximately 17 ha was cleared in the early

1980s for support trailers. This cleared area was sampled8-10 August 1989

• and 21-23 July 1992. The soil surfaces on b_th sites were scraped and hence
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all vegetation removed before the commencementof testing activity. A control

plot for each bladed area was constructed in nearby undisturbed vegetation.
e

_ The two control areas were vastly differenthabitats,and thereforehad

differentspeciesof animalspresent. The Mid Valley site is locatedat an

elevationof 143g m. The soil in this area is rocky and vegetationconsists

primarilyof Coleogyneramosissfma. The plant communitynear the Pahute Mesa •

bladed area is almost entirelyArtemisJatridentataand is located at an

elevationof approximately1910m.

Mid Valley •

In IgBg, the scrapedarea at this site containedalmost no vegetationalcover.

In the summer of 1992, however,this site was coveredwith $isymbrium

altissimum (an annual) which although dead, was 45 to 50 cm high. The • J

exception to this cover was on the eastern side of the plot, where a hard

packed area from an old road (or dragline) exists and remained bare of

vegetation. Evidence of erosion at this site was present and several stakes

were locatedover 45 m from their proper location,either due to wind or water •

movement. The hard-packedsoil made stake placementdifficult, although

severalrodent burrowswere present.

Peromyscus maniculatus, was the most commonspecies captured at the Mid Valley •

bladed area in 1989 with three individuals (Table ]8), or 37% of the total

captured population (Table ]g). In 1992, it appeared that P. manicuTatus and

Dipodomys merriami were co-dominants at this site. Chaetodipus formosus (17

animals)was the most abundantrodent in the undisturbedarea in Mid Valley •

in both 1989 and 1992 (Table 18). Speciesdiversitywas not significantly
greateron the Mid Valley controlsite (MIDO05)than on the bladed site in

1989 or 1992, but H' did increasesignificantlyon the bladed area (t=3.136,

df=lO, O.Ol<p<O.02). •

Individual animals captured on the cleared area more than tripled in 1992
(from 8 to 28), while fewer were caught on the undisturbed site in 1992 (from
47 down to 38). One P. maniculatus moved from the undisturbed area to the

bladed area in 1992, approximately100 m away. Percenttrap successeswere •
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Table 18. Estimated densities and species diversity of small mammalscaptured
on the Mid Valley bladed (MIDO04) and undisturbed (MIDO05) plots in 1989 and

• 1992. N - number of individuals captured.
II II II I II I I I I III II III I I II IIII

BLADEDAREA (MIDO04) UNDISTURBED(MIDO05)
1989 1992 1989 1992

SPECIES DENSITY N, DENSITY N DENSITY N DENSITY N
CHAFOR --- * 1 12.9±2.3 17 14.8±4.8 17

• DIP HER * 1 5.6± 0 8 6.4±0.6 9 * I
DIP MIC * 1 3.0±0.9 4 6.1±1.6 8 * 2
PERPAR * 2 3.0±0.9 4 --- * 3
NEOLEP ......... * 1
ONY TOR --- * 2 * 1 * 4
PER ERE --- * 2 --- * 3

• PERNAN * 3 6.3±3.1 7 4.3±0.7 7 5.6±3.4 6
PERTRU * 1 --- 3.9+1.5 5 ---
RE_ M_G ......... *
Totals 5.6 8 19.4 28 32.7 47 26.4 38
Species 5 7 6 9
H' 0.6489 0.9526 0.6904 0.7519

• *Speciespresentbut data insufficientto estimatedensity.

I II I I I I III IIII

0

Table 19. Percent of total captured population and sex ratio of small mammals
captured on the BECAHPmonitoring plot on a scraped area (MIDO04) and control
(MIDO05)in Mid Valley in 1989 and 1992.
I I I I I II

0 MID VALLEY BLADED AREA - MIDO04 UNDISTURBEDAREA - MIDO05

1989 1992 1989 1992

SPEC!ES %T C_19 %T _ 19 ....%T c_/9 %T
CHAFOR ...... 3.6 0/1 36.2 13/4 44.7 12/5
DIP MER 12.5 0/1 28.6 7/1 19.2 6/3 2.6 1/00
DIP MIC 12.5 1/0 14.3 1/2 ° 17.0 5/3 5.3 2/0
PER._'R 25.0 1/1 14.3 4/0 ...... 7.9 1/1"

NEOLEP ................... 2.6 0/1
ONY TOR ...... 7.1 I/I 2.1 0/1 10.5 1/2"

0 PERERE ...... 7.1 1/ 1 ...... 7.9 2/1

PERMAN 37.5 1/2 25.0 3/4 14.9 4/3 15.8 4/2
PERTRU ]2.5 1/0 ...... 10.6 2/2 ° ......

RE! MEG .................. 2.6 0/1
TOTALS 100.0 4/4 100.0 17/10 100.0 30/16 99.9 23/13

• °One animal of undeterminedsex not included.
II I III I I I I
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3.7%, 14 captures, and 24.7%, 95 captures, on the Mid Valley bladed and
control area respectively in 1989 (x_-60.]93, p<O.O01) and increased
significantly on the bladed area in 1992 to 12.0%, 46 captures (x2=17.067, •
p<O.O01) but decreased on the control to 14.8%, 57 captures (x2-9.500,
0.005<p<0.001). Trap success was not significantly higher on the undisturbed
than on the bladed area in 1992 (x2=1.175, 0.25<p<0.50).

After analyzing sex ratios for the most commonlycaptured species on the •
bladed plots and controls (Table 20), the only species which differed
significantly from a 1:1 ratio in 1989 was the long-tailed pocket mouse,
Chaetodipus formosus: on the Mid Valley control plot, over three times as
many males were captured than females (x2= 4.765, 0.025<p<0.05). In 1992, the •
number of male Dfpodomys merriami captured on the bladed area was
significantly greater than the number of females (x2- 4.500, 0.025<p<0.05).

Table 20. Meanweights (grams ± 2 sem) by sex and age of the most commonrodents
captured on the Mid Valley bladed area and control in 1989 and 1992. •

III I III IIIII I Ill III I

MID VALLEYBLADED- MIDO04 UNDISTURBEDAREA- MIDO05
1989 1992 1989 1992

SPECIESSEX AGE _ WEIGHT _ WEIGHT _ WEIGHT _ WEIGHT
CHA FOR 6 A 0 0 11 19.0±1.0 8 17.0±2.2

9 A 0 0 3 18.9±1.6 3 17.0±5.0 •
J 0 0 2 8± 0 4 14.11.3
J 0 1 14.0 1 10.0 2 13.0± 0

DIP HER 8 A 0 7 44.9±3.4 4 39.4±7.3 1 50.0
A l 36.7 1 6_.0 3 41.7±5.9 0
J 0 0 2 25.7±0.7 0 0
O 0 0 0 0

DIP MIC _ A 1 59.0 1 71.3 3 62.7±6.8 1 61.3
9 A 0 1 43.5 1 56.5 0

J 0 0 2 47.5±5.0 1 35.3
9 J 0 I 34.0 2 44.0±4.0 0 0

PER PAR _ A I 19.0 4 20.1±0.2 0 1 19.0
9 A 1 15.3 0 0 I 20.5

PERMAN _ A 0 2 19.5±1.0 0 3 19.6±3.7
A 1 18.0 3 21.8±0.2 1 18.0 2 18.0±10.0 Q
J ] 10.0 1 15.0 4 13.4±2.7 1 11.0

9 J ] 15.5 2 12.8±2.4 0
I I Ill IN Ill

e
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Pahute Hesa

0
Vegetation on the scraped area at PAMO02consisted primarily of a sparse cover

of the annual species $alsola australts and Halogeton gTomeratus. Several
pieces of remaining construction material (wooden boards and pipes) showed
evidence of utilization by rodents (burrowing under and tracks). Estimated

4) densities of the most commonlycaptured rodents and presence of other species
on this site increased dramatically from 198g to lg92 (Table 21). The most
abundant species on the Pahute Mesa bladed area in both years was Ord's
kangaroo rat, Dipodomys ordti. It was also captured on the control, PAMO03,
but in low numbers. It was not captured on the Pahute Mesa baseline plot

• approximately 1 kmto the north, studied in 1988, 1990, and 1992 (Saethre and
Medica 1992; Saethre, 1994; this report, Table 5).

Table 21. Estimateddensityand speciesdiversity(H')of small mammalson the
BECAMP subsidiaryplots on a bladed site and controlon PahuteMesa in 1989 and

• 1992. N- individualscaptured.
l l INmilll Ill l llllllllIll IN II

BLADED AREA (PAMO02) UNDISTURBED(PAMO03)
1989 1992 1989 1992

SPECIES DENSITY N OI_NSITY......N PENSITY N DENSITY N
DIP MER ......... * 3

• DIP MIC --- * I * I 2.8+ 0 4
DIP ORD 9.5_+1.4 13 14.1_+0.7 20 * 2 * 1
PER PAR ...... 4.2_+0 6 8.6_+2.2 11
NEOLEP ......... * 1
ONY TOR ......... * 2
PER ERE --- * 1 --- 7.3+1.3 10

0 PERMAN * 2 * 3 9.7-+1.7 12 27.8+4.0 36
AMM LEU ......... * I
SYL AUP ......... * 2
Totals ]0.4 15 16.7 25 14.6 21 49.3 71
Species 2 4 4 10
HF • • •• 0 1705 0 2999 0 4567 0.8298

• Species present but data insufficient to estimate density.
m, B, II I I III

• The most abundantspecies capturedon the control plot on Pahute Mesa was

Peromyscusmaniculatus,which comprised57% of the total capturedpopulation

in 1989 and 5]% in 1992 (Table22). As on the PAMO01 site, this specieswas

present at slightlyhigher numbersthan were P. parvus and P. eremicus. The

controlsite on Pahute Mesa had a significantlygreater speciesdiversitythan0
the bladed area in both years (t-2.B97,df=36, p<O.01 in 1989 and t-4.742,
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d6-72, p<O.O01 tn 1992). Spectes diversity also Increased significantly on
the control area from 1989 to 1992 (t-3.701, df-70, p>O.O01).

e

Table 22. Percent of total captured population (%T) and sex ratios (_/9) of
small mammalscaptured on the Pahute Mesa bladed area and control tn 1989and
1992.

I I I Illl III i IIII III II I

BLADEDAREA- PAHO02 UNDISTURBEDAREA-PAMO03 •

1989 ]992 1989 1992

_PECIE$ _T _/_i %T _/9 I%T _/9 %T _/9

DIP MER .................. 4.2 I/2

DIP MIC ...... 4.0 1/0 4.8 1/0 5.6 1/3 •

DIP ORD 86.7 6/7 80.0 11/9 9.5 1/1 1.4 1/0

PERPAR ............ 28.6 3/3 15.5 4/7
NEOLEP .................. 1.4 1/0

ONYTOR .................. 2.8 0/2 •
PERERE ...... 4.0 1/0 ...... 14.1 5/5
PERMAN 13.3 0/2 12.0 1/2 57.1 5/7 50.7 21/15

AMMLEU .................. 1.4 0/1
SYL AUP .................. 2.8 "

TOTALS 100.0 6/9 100.0 14/11 100.0 10/11 99.9 44/35 •

"Juveniles of undetermined sex.

I I I I I III I

e

Fifteen animals were captured 30 times on the Pahute Mesa drill pad plot in
1989 (7.8% trap success). This increased to 25 individuals captured 54 times
in 1992 (14.1%). Twenty-one animals were captured 44 times on the control in
1989 (11.5%)and this number more than tripled in 1992 to 72 individuals •

captured 137 times (35.2%trap success). Trap successon the bladed plot

nearly doubled from 1989 to 1992 (x2=6.857,0.005<p<0.01)and tripledon the

control x_-46.263,p<O.O01). Trap successwas higheron the undisturbedarea

in both years, but only significantlyin 1992 (x_-34.714,p<O.O01). Q

Mean weights for the most common speciescaptured (Table23) indicateda sharp
increase in the juvenilesof all speciesat both sites. Numbers of animals

were too few for any statisticalanalysis.
e
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Table 23. Mean wetghts (grams ± 2 sem) by sex and age of heteromyJd rodents
captured on the Pahute Mesa bladed area (PAMOO2)and control (PAMO03)on the NTS

Q in 1989 and 1992.
................ I I IIII IIII I II I I III I III I

BLADED- PAMO02 UNDISTURBEDAREA- PAMO03
19e9 199z ]989 ]992

_SEX AGE B WEIGHT B WEIGHT B WEIGHT B WEIGHT
• DIP MER _ A 0 0 0 0

9 A 0 0 0 1 32.0
J 0 0 0 ] 30.0

9 J 0 0 0 I 19.0

DIP MIC ¢ A 0 0 I 60.0 I 65.0
9 A 0 0 0 3 63.2±2.8

6 _ J 0 1 36.3 0 0
9 O 0 0 0 0

DIP ORD _ A 6 47.8±2.7 6 45.3±2.1 0 1 64.0
9 A 4 45.9±2.7 7 43.5±1.5 0 0

Q _ J 0 5 34.6±2.8 1 39.0 0
9 J 1 35.0 2 34.8±6.5 1 32.0 0

PERPAR _ A 0 0 3 19.7±2.1 3 18.0±1.2
9 A 0 0 1 16.7 4 19.4±0.5

J 0 0 0 1 15.0

• 9 J 0 0 2 15.7±0.7 3 15.3±1.1

PERERE _ A 0 0 0 1 17.3
9 A 0 0 0 2 18.3±2.5

J 0 1 10.0 0 4 9.5±1.4
9 J 0 0 0 3 7.7±0.3

li PERNAN _ A 0 0 3 17.1±2.5 5 16.1±2.6
9 A 2 18.5±4.2 2 4 14.1±1.5 6 18.4±0.8

J 0 1 12.0 1 13.0 16 13.4±0.6
9 J 0 0 3 13.7±7.2 8 12.9±1.3

I IIIII II III IIIIIII I I

e

BURNEDAREAS

Redrock Valley
0

Small mammals on the burned area in RedrockValley (REDO0])and its control

(REDO02)were trapped on 26-28 July 1988 (six days after a brush fire), 25-27

July 1989 (one year after the fire), 31 July - 2 August 1990 (two years after

the fire) and 14-16 July 1992 (four years after fire) for a total of 420 trape
nights each year. This sandy site is located in a narrow valley at an
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elevation of 1612 m and slopes gently to the south. The dominant vegetation i
at the undisturbed site (and presumably before the fire) was AtrJplex

canescens. After the fire, several Atrtplex and Ephedra nevadensts shrubs •
remained in isolated patches, but the area was immediately invaded by Salsola.
Indian rice grass, Oryzops_s hymenotdes, was also present on the burned area
In 1992, and the area was extensively utilized by feral horses as a summer

foraging area in 1992. •

Estimated summerdensities and species present on the plot tn the burned area
and a control in an unburned area for 1988, 1989, 1990, and 1992 are given in
Table 24. The number of kangaroo rats (Dtpodomys spp.) increased on both
plots from 1988 to 1989 but decreased from 1989 to 1990 then increased again 4)
in 1992. The estimated density of pocket mice (Perognathus spp.) decreased
from 1988 to 1989 on both plots and none were captured on the burned site tn
1990 or 1992. Two species captured in 1988 but not in 1989 and 1990 were
Chaetodipus formosus (found on both plots in 1988) and Sylvilagus audubontf
(found on the control plot in 1988). P. parvus was not captured on either •
plot in 1990, and Onychomys torrtdus was not captured In 1990 on the burned
area, despite an abundance of ants on this site. An additional species, a
gopher, Thomomysbottae, was captured on the burned area on 9 July 1993.
Dipodomys ordti was not captured during July in 1988 but was captured in the e
burned area during August (four animals) and October (two animals) of that
year (Saethre and Hedica 1992). This species was captured for the first time
on the control in 1992.

Species diversity (H') decreased significantly on the burned site from 1989 to •
1990 (t-3.115, df-45, p<O.OOI) and increased in 1992, but not significantly
(t-1.504, df-42, 0.10<p<0.20). H' on the burned site in 1992 was

significantly lower than H' in 1988 (t-2.878, df-96, 0.002<p<0.005). Although
H' also decreased on the control from 1989 to 1990, it was not significant
(t-1.697, df-93, O.05<p<O.lO). An increase on the control in 1992 was, •
however, significant (t-2.985, df-92, 0.002<p<0.005). Species diversity was
significantly lower on the burned area in 1992 than on the undisturbed area

(t-3.584, df-197, p<O.O01).

Q
The number of individuals captured on both plots was highest in 1992 and
lowest in 1990. Trap success was significantly higher in 1992 - 42% on the
burned area and 43% on the undisturbed plot. Trap success was only 16% in
1990 on the burned plot and 23% on the control. The trap success on the

0
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Table 24. Estimated July density and species diversity of small mamals on the burned area and undisturbed site
in Redrock Valley during 1988, 1989, 1990, and 1992. Numbers in parentheses are individuals captured.

REDROCKVALLEYBURN- REDO01 UNDISTURBED- REDO02

SPECIES 1988 1989 1990 1992 |9_R8_ 1989 1990 1992
* ....... *

CHAFOR * .........
(2) (z) (1)

DIP HER ]5.4±1.6 19.7+_0.3 14.1±0.7 48.4±4.9 21.0±2.4 23.8±1.9 20.7+_2.1 33.1+_3.6
(24) (31) (22) (69) (31) (36) (31) (49)

DIP NIC * 6.8±3.5 * 6.0±2.3 8.2+_6.1 10.4_+0.8 5.7± 0 15.7±2.3
(3) (8) (1) (8) (8) (16) (9) (23)

DIP ORD --- 4.8±0.9 * * .........
(7) (3) (3) (2)

PERLON 4.1±2.5 . ...... 5.7±4.0 4.4±).8 * ---

, (5) (1) (6) (6) (2)
PER PAR 5.1+3.1 . ...... 5.3±2.2 3.2± 0 --- 5.3±2.2

N - (7) (S) (7)(7) (3) . .
J NEOLEP .................. (1)

* * 6.0±2.3
ONYTOR * * --- 7.0+_3.1 ---

(Z) (5) (9) (1) (3) (8)
PERRAN * * * 6.5±1.9 * * * 5.1± 0

(4) (1) (1) (9) (3) (3) (1) (8)
SYL AUD ............

Totals 29.2 (46) 35.6 (56) 17.1 (27) 62.2 (98) 38.1 (60) 42.5 (67) 29.2 (46) 63.5 (100)
Species 7 7 4 S 7 6 5 9
H" 0.6415 0.6000 0.2845 0.4302 0.6458 0.5591 0.4268 0.6487

*Species present but data insufficient to estimate density.
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control plot was equal to or greater than on the burned area tn all years and
significantly greater tn 1990 (xZ-5.824, 0.01<p<0.025).

e

Dtpodomys merrfamf comprised at least 50% of the total captured population on
both sttes tn 1988, 1989, 1990, (Table 25.) Sex rattos of the most common
rodents were not significantly different from 1:1 (x2, p.O.05) tn 1988, 1989,
or 1990 (Table 25). The number of male D. merrJamf captured on the burned

e
area tn 1992 was significantly greater than the number of females tn that year
(xZ-10.565, 0.001,p,0.005). The females captured on thts plot in 1992 were
significantly heavter than males (Table 26; ANOVA,F-12.52, df-1.36, p-O.O01),
and appeared to be tn the later stages of pregnancy. Females on the burned

area tn 1992 were also significantly heavter than females on that area tn 1990 4)
(ANOVA, F-11.84, df-l,20, p-O.O03). On the undtst_rbed area, the sex ratto
dtd not dtffer significantly from 1:1 and females were not stgniftcanlty
heav|er tn 1992. However, several neonates were discovered in the traps wtth
females and _ large number of Juven|les were captured tn 1992 (Tabel 27).

e

Male D. merrtamJ captured on the burned area tn 1989 were significantly
heavter than females (Saethre, 1994). However, on the control plot tn that
year, there were no significant differences between meanwetghts of male and

female D. merrfamf, nor dtd meanwetghts dtffer significantly between males on Q
the two plots or females on the two plots (Saethre, 1994).

It appeared in 1992 that reproduction on the undisturbed area was occurring
later than on the burned area. Thts may be tnferred from the greater

percentage of juveniles captured on the burned area (Table 27). Females on •
the burned area were also generally heavter and more often noted as pregnant
on the data sheets than were control females. However, no real conclusions
can be made from trapping an area for such a short period of ttme and only
once during the season.

e

In genera], congeneric heteromyid species of stmtlar body stze have mostly
non-overlapping geographic ranges. Occasionally, they may occupy ntches

segregated on a smaller scale (mtcroallopatric) by unique soil or vegetattona]

habitats at the same ]ocatton (Bowers and Brown 1982; Prtce eta]. 1991). The Q
latter association has been shown to occur between Dipodomys merrJami and
D. ordii (Schroder 1987; Schroder and Rosenzwetg 1975).

The heteromyid compositions at plots located on the NTS follow the usual

pattern of non-overlapping body size found at other sites, with the exception Q
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Table 25. Percent of total captured population (%T) and sex ratio (_/?) of small mammalson the 8ECAMPplots
on NTS in Redrock Valley in July 1988, 1989, 1990, and 1992.

BURNEDAREA- REDO01 UNDISTb_BEDAREA- REDOO2
1988 1989 1990 1992 1988 1989 1990 1992

SPECIES %T _9 %T _ _T _ _T _/9 _T _ _T c) _ _ _ _ 9
CHAFOR 4.3 1/1 .................. 1.7 011 ............. 1.0 1/0

DIP HER 52.2 14/10 55.3 15115 81.5 10/12 70.4 48121 51.7 18113 53.7 17119 57.4 15116 49.0 22127

DIP MIC 6.5 2/1 14.3 2/6 3.7 0/1 8.2 513 13.3 5/3 23.9 4/12 19.6 3/6 23.0 14/9

DIP ORD ...... 12.S 412" 11.1 211 3.1 112 .................. 2.0 011

PER LON11.0 3/2 1.8 0/1 ............ 10.0 313 9.0 0/6 4.3 210 .......

PERPAR !5.2 4/2" 5.4 3/0 ............ 11.7 3/4 7.5 4/1 ...... 7.0 314
I

.............. 1.o 1/o
ro NEOLEP ............................O_

I • ------
ONYTOR 2.2 8.9 1/4 --- 9.2 3/5 ....... 1.6 1/0 6.5 1/2 8.0 4/4

PERMAN 8.7 3/1 1.8 1/0 3.7 011 9.2 613 5.0 211 4.5 1/2 2.2 011 8.0 5/3
............. 1.0 0/1

AI_ LEU ..............................

......... e.7_._! ....................
SYL AUD ...............
TOTALS 100.1 27117 10-0:0 26129 100.0 12115 100.1 63/35 100.1 31/25 100.2 27140 100.0 20126 100.0 50/49

"One animal of undetermined sex not included.
In the case of Sylvilagus audubonJi, on]y juveniles of indeteminate (I) sex were captured.
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Tmble 27. Distribution of Otpodomy$ merriasf weights in Redrock Valley during
July in 1988, 1989, 1990, and 1992.

_ IIl_ I __ I I IIIIII I I II IIII J_ I,IIIIIII IIIIII II _ ...... _1 [11 I]1I)111111111I - I I IIIII II!111111!J

Burned__ea _ _ _
<20 - - 0 2 0 8
20-<25 4 1 2 9
25-<30 3 3 3 11
30-<35 5 5 1 8

Q 35-<40 4 9 8 4
40-<45 7 5 5 12
245 1 5 2 17

Undisturbed area
<20 0 0 0 1

4) 20-<25 3 2 0 3
25-<30 6 3 1 5
30-<35 4 11 6 7
35-<40 2 10 11 7
40-<45 12 7 12 8

• 245 4 3 2 17
Hi i IIII - I I ............. II I L III IIII Ill IHII III I IIIIIIIIIH)IHIIIIFIIIIlImII -

of Redrock Valley. At the Redrock Valley burned area, O. ordtt was captured
at only 21 of the 70 trap locations durtng the enttre trap history at thise
stte. D. ordff were regularly caught on the htghest (north) end of the plot
and near shrub clumps. D. Berrfamf was captured at 10 of the D. ordff capture
sites (25 ttmes out of a posstble 1,)90 opportunities). However, tn 34
captures of O. ordtt and 459 captures of D. merriamJ, only once were these

l) spectes captured on the same day tn side-by-side traps. Thts suggests that
although these rodents are 4nhabdttng the same area and may potentially

compete for the same resources, ndche separatdon 4s occurring on a small
scale, facilitating the coexistence of these two similarly sized species. A
more prectse characterization of the ava|lable habitat at REDOOIts needed for

• conclusions to be madeon community partitioning between these two spectes.

RABBITANDHARESURVEYS

• Transects were performed only on the Yucca Flat and Pahute Hesa baseltne sites
in 1992. Although no animals were observed on the Yucca Flat site (YUFO01)
during transects in early June, both jackrabbits (Lepus caltfornfcus) and
cottontail rabbits ($y7vilagus audubonit) were observed at this site later in
July. This indicated that Sy7vilagus was present at this site after a three

4) year absence (Table 28). The animals counted tn late June 1992 on the Pahute
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Mesabaseline site (PAHO01)were all located on the southernedge of the site
in a sandywash. This portion of the area also had the greatest vegetational
cover, with an abundanceof tall sagebrushand Juniper trees. •

Themethodused here to estimate abundanceis crude at best, but time and
personnel constraints preclude adequatesurveys. BECAMFworkers generally
note any rabbits found dead on the roads and NTSpersonnel regularly return 4)
wildlife observation cards which often include roadktlls. The relattve number

of roadktlls observedappearedto be greater in 1992, which may be a better
way of censuslngthese species.

Table 28. Summaryof lagomorphdensities (N/ha ±1 sem)at two NTSsites, 1988 4)
through 1992. Numberstn parenthesesare meanflushing dtstance in ,_L1sem).

i ...... III IIEll IIII I IIIIII IIII II IIIII Illi II IIII II I I IIIIIII

agus 0.14±0.11 0 0 0

(]]±5) •
Lepus 0.01±0.01 0.43±0.20 0.04±0.04 0.06±0.05 O'

(27) (;7_6) (10) (7)

PAMO01
Syivflagus 1.00±0.19 NO ND 0 0.82±0.32 •

(5±1) (7±3)

Lepus 0.53±0.25 ND ND 0 1.60±0.24
(lo_4) (e±])

"Observed at this site in July. •
ND- not done this year.

IN II IN _,[ miNimI Ill I I_ )llmllll In Ill IN IllllllllllI I I __ _ Illlll II _

O
DISTRIBUTIONOFPerognathus parvus

A special effort wasmadeIn 1992 to trap for Perognathus parvus on the NTS in
order to determine its geographic distribution and to investigate techniques
to determine geographic distributions of small mammalsin general. Fourteen Q
sltes were trapped in habitat that looked suitable for this species,
concentrating effort north and west of YuccaFlat. Forty traps were used at
each slte and sites were trapped one or two nlghts, dependingon success.
Jorgensenand Hayward(1965) repol'ted capture locatlons for 27 species of e
rodents, Includlng P. parvus, on the NTSduring 1959 to 1965. In addition,

- 129 -

e



Q

historicallocationsfor rodentspecieswerereportedin Allredand Beck

Q (1963a),Allredet al. (1964),Hatchet al. (1970),Moor and Bradley(1974;
IgS7),and O'Farrelland Sauls(1987).

Of the fourteen sites, Perognathus parvus was captured at five sites. This
species was captured at sevenof the 14 regular BECAHPplots in 1992.

• Historic and present capture locations for this species are shownin Figure 7.
f

On the NTS, P. parvus appeared to be strongly associated with Coleogyne,
ArtemJsfa, and Pinyon-Juniper habitats at elevations over 1300 m where soil
was sandy to slightly gravelly and the native bunchgrass Oryzopsts hymeno@des

• was present (Table 29). Occasionally, this species was encountered at
elevations as low as 1200 m. It was captured in a heavily forested site on
Rainier Mesa(2283 m) where the soil wasmostly rocky, but not on rocky
slopes. It was encounteredfor the ftrst time on the YuccaFlat baseline plot
in July of 1992whenthts species was captured in a can trap usedto census

• lizards.

Elsewhere, this species is found in a wide variety of habitats including sandy
groundwhere Artem@sta trfdentata is dominant (Verts and Ktrkland 1988). It

• is knownto inhabit desert and grassland habitats and is usually excluded from
heavtly forested areas. Onoccasion tt has been captured in dry grasslands of
eastern Washingtonand was infrequently captured in Pinyon-Juniper in southern
Nevada(Oeacon et al. 1964). It is abundantlocally in rocky areas and on
slopes and flats of sagebrush(ArtemJsJa), Pinyon-Juniper, saltbush (Atrtplex)

• and greasewood(Sarcobatus) in eastern California, Oregon, and Washington. It
has been found on shrub-steppewith light (sic) textured soils but more
abundant in lower elevations dominatedby annuals (O'Farrell 1975) and in
semi-desert and grassland habitats in eastern Washingtonand northern Idaho

Q (Rtckard 1960).

It appears that P. parvus is precluded from inhabiting areas with coarse
textured soils which may inhibit burrowing. Presenceof this species has been
positively correlated with percent sand and negatively with percent clay in SE

4) Oregonwhere distribution is restricted to sage and greasewoodhabitat
(Feldhammer1979). It was also three times moreabundanton an unburnedthan

on a burned area in a bitterbrush and sage habitat (Ganoand Rtckard 1982).

0
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Figure 7 - NTS capture locations for Perognathus parvus. Location numbers •
correspond to Table 29.
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Table 29. Characterization of capture locations of Perognathus parvus.
I I IIIII II III III III I III I I IIII I II III I II IIII III

Q BECAMPLocations - ]987 through 1992:

FIGURE ELEVATION SOIL PLANT
NUMBER,.,NAME 7 KEY (m),, TYPE" COMMUNITYb OTHER

1 FRFO0] o 965 SG LA-AM
2 FRFO03 o 965 SG LA-AM Roadside

• 3 FRFO04 o 965 SG LA-AM
4 FRFO05 o 963 G LA-AH-AT
5 FRFO06 o 963 G LA-AH alpha-contaminated
6 JAFO01 o 954 S LA-AM
7 NEROO2 o ]076 S ST gopher
8 HERO03 o 1103 DP LA-AH

• 9 MIDO02 o 1445 G O-SS burn
]0 , MIDO0_ • 1452 R CO-AR-O
11 MIDO04 • 1439 H E-CO bladed
12 MIDO05 • 1445 R CO
13 PAHOOI • 1923 R AR
14 PAHO02 • 1911 H O-SS bladed

Q 15 PAHO03 • 1910 R AR
16 RAHO01 • 2283 R P-J
17 REDO01 • 1612 S O-E burn
18 REDO02 • 1612 S AT-E-O
19 ROVO07 o 1030 DP LA-AH
20 ROVO08 o 1039 DP LA-AM fenced plot

• 21 YUFO01 • 1237 DP G-LY
22 YUFO02 o 1288 S SS burn
23 YUFO03 o 1301 G G-LY
24 YUFO09 o 1279 S 0 blast, aboveground
25 YUF010 o 1267 DP AT-CH
26 YUFO]I o 1242 S AT revegetated site

U 27 YUF012 o 1239 SG AC-AT-CE-E
28 YUFOI3 o ]236 S 0 blast, aboveground
29 YUFO]4 o 1371 S AT blast, aboveground
30 YUF015 o 1338 SG H-CE
31 YUF016 o 1318 S O-SS blast ejecta
32 YUF017 o 1327 S O-H blast ejecta

• 33 YUF018 o 1335 G CO-O
34 YUFOI9 o 1213 H OR crater bottom
35 YUF020 o 1241 S CH-AT
36 YUFOZI o 1234 H 0 crater bottom
37 YUF022 o 1251 SG G-LY
38 YUF023 o 1277 H 0 crater bottom

• 39 YUF024 o 1300 G CE-O

40 YUF025 o 1317 S SP-SS blast, aboveground
41 YUF026 o 1320 DP G-LY
42 BURCSF o 1036 DP LA-AH S. Frenchman Flat
43 MIDCSF • 1440 S E old burn,Mid Valley
44 SHOCSF o 1768 R CO-AR,P-J SEslope, ShoshoneMt

mill
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Table 29, Capture locations, continued.
III II I III I II I I II I II I I III I I III IrllIII I

BECAMPLocations- 1987 through 1992: •

FIGURE ELEVATION SOIL PLANT
NUMBER....NAME 7 KEY (m) TYPE"COMMUNITyb OTHER
45 YUFCSF • 1310 DP CO-AR W Yucca Flat
46 TPICSF o 1615 SG AR Tippipah spring
47 TP2CSF o 1615 G AP Tippipah spring •
48 16PCSF o 1494 G CO ridge
49 18aCSF • 1524 GR AR horse activity
50 BBWCSF o 1554 SG CO-AR wash, horse use
51 BMRCSF • 1707 R CO-AR slope, BuckboardMesa
52 CJSCSF o 1951 R CO-AR,P-J Capt. Jack Spring
53 RAMCSF o 2012 GR CO-AR,P-J slope, RainierMesa •
54 EPACSF • 1402 SG CO N Yucca Flat
55 GRMCSF o 1414 R CO-AR NWYucca Flat

Historical Locations:

FIGURE ELEVATION Q
NUMBER NAHF__ 7 KI_Y (m) REFERENC[

1 GMX • 963 Moor & Bradley 1974
2 Pu Valley • 1274 Moor & Bradley 1974
3 T2 l 1335 O'Farrell & Sauls 1987
4 Sedan • 1315-1340 Allred et al. 1964 I
5 Sedan • 1315 O'Farrell& Sauls 1987
6 Area 13 • 1387 Moor & Bradley 1974
7 Palanquin • 2000 O'Farrell& Sauls 1987
8 Little Feller II • 1585 Moor & Bradley 1987
9 Rock Valley • 1032-1049 Turner 1973, 1974, 1975

French et al. 1966, 1967 •
NONE Various locations • Jorgensen & Hayward 1965

"Soil type key:
DP=desert pavement G-gravel
H-hard packed R=rocky
S=Sandy Q

ant key:
AC=Acamptopappus AM=Ambrosia
AR=Artemisia AT=AtripIex
CE=Ceratoides CH=Chrysothamnus
CO=CoIeogyne E=Ephedra ¢
G=Grayi a H=Hymenoclea
J=Juni perus LA=Larrea

LY=Lycium O=Oryzopsi s
P=Pinus SP=Sphaera1cea

SS=Stipa ST=Stanleya
II III II II II III I I C
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Apparentlythe distributionof this specieson the NTS is dynamicand cannot

be elucidatedin only one year or sporadicyears of sampling. It is possible

I that during less favorable years Perognathus parvus distribution is restricted

to the higher elevation sagebrush and blackbrush (CoTeogyne) habitats more
typical of the Great Basin, but extends its range to the lower, transitional
habitats when population sizes are larger and dispersion is more favorable.

• Other factors involved in capturing this species appear to be moonlight and
inclement weather, which have strongly negative effects (Verts and Kirkland
1988). Numbers of animals also show a strong positive correlation with winter
rainfall (Duntgan et al. 1980). An area where this species was noticeably
absent in recent years was the Sedan crater impact area. This species was

• present before the 1962 cratering test out to 2134 m NNE of ground zero (GZ)
and out to 1500 m post-test (Allred et al. 1964). One animal was captured at

915 m SE in 1982-1983 (O'Farrell and Sauls 1987) but none out to 1600 m NNE in
1988 or 1991 (Saethre, 1994). Winter rainfall in 1982-83 was above average,
as was 1988. One Perognathus parvus individual was captured in 1992

• approximately 2900 m N (plot EPACSF), a year of above average winter rainfall.

DISCUSSIONANDCONCLUSIONS

ti As in the five previous years, for 1992 the most commonrodents captured on
BECAMPplots at lower elevations were kangaroo rats and, to a lesser extent,
pocket mice. Dipodomys merriami increased in density in 1992 from previous
years. D. microps, a species severely reduced in number during and Just after
drought, appeared to have finally rebounded after a low in 1991 at the Yucca

tt Flat baseline site (YUFO01). Perognathus longimembris, the little pocket
mouse, however, decreased in density to a five year low on the YUFO01plot,
where this species was regularly the most abundant rodent. The decrease in P.

longimembrts was not a local phenomenonas numbers decreased on other NTS
sites as well.

0

The Great Basin pocket mouse, P. parvus, fared better at higher elevation
plots such as PAMO0](1923 m) where it increased from 14 animals in 1990 to 24

in 1992, and PAMO03(1910 m) where twice as many animals were captured in 1992
• as in 1989. In Mid Valley (1440 m) it increased from 1989 numbers on both an

undisturbed plot and a bladed area. In Redrock Valley (1612 m), numbers
increased back to 1988 levels on the undisturbed area after being absent in
1990.

• 1992 was an excellentyear for Peromyscusspecieswith the deer mouse,
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P. manfcuTatus, being the most abundantrodent at two undisturbed sites on
PahuteMesa. P. eremtcus, the cactus mouse,was captured for the first time
on BECAMPplots since monitoring began in 1987 andwas caught on 7 of the 14 •
plots trapped in 1992. Both of these species are normally present at low
densities and apparently becamemoreactive or abundant in 1992 due to the
increased rainfall.

Combiningplots trapped tn YuccaFlat over the last six years, several trends •
in disturbed versus undisturbed plots have emerged(Table 30). Overall, mean
species diversity (F-24.04, df-l,40, p-O.O001) and numberof species
(F=13.95, df=l,40, p=O.O01)were significantly greater on the undisturbed

sites. Averagenumberof capturesper animal,percenttrap successandtotal Q
densitydid notdiffersignificantlybetweenthe two typesof plots,although
mean trap successanddensityweregreateron the undisturbedareas. Average
numberof capturesper animalalsotendedto be higheron the disturbedareas,

but animalswere usuallycaughtat both siteson two of the threenights
(range 1.79 to 2.15). •

Over the last six years, numberof species (F-4.50, df-5,16, p-O.O09), trap
success (F-5.51, df-5,16, p-O.O04), and total density (F-6.96, df-5,16,
p-O.O01)were significantlydifferentbetweenyearsfor all undisturbedplots

e
in YuccaFlat. Meannumberof speciescapturedwas significantlygreaterin
]987and )988than in 1990and 1991 (Newman-KeulsMultipleRangeTest).
However,for trapsuccess,only ]987was significantlydifferentfrom all

otheryearsexcept]gg2. If the 1987dataare eliminated(itwas trapped

laterin the summerthanothersitesin lateryears)thereis no significant •
differencein meantrapsuccessbetweenthe remainingfiveyears(ANOVA,p >
0.]0),althoughthe sametrendover the sixyearsoccurredwith lowestvalues
in 1989, Iggo, and 1991.

Overall,significantlymoremale (207)thanfemale(141)rodentswere captured Q

in YuccaFlat in 1992(x2-12.52,p < 0.001). However,as the trappingseason

progressed,disparitiesbetweensex ratiosbecameless significant,indicating
a seasonalshiftin the activitypatternratherthanan actualdifferencein

the numberof rodentsby sexpresentat a site. Trappinga siteonlyone week e
everythreeyears(atbesttwo years)cannotelicitconclusiveanswersto

questionsof rodentecology. However,followingseveralplotsin YuccaFlat
may helpexplaina phenomenonas partof a normalpatternratherthan
erroneouslyassumean anomaloussituation.

e
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Table 30. Hean plot parameters of Yucca Flat plots studied in 1987 through 1992. Error terms are 1 sea.

NUHBER HEAN NUHBER AVERAGE PERCENT REAN

YEA___.B.R SURVEYED H' OF SPECIES CAPTUR.__..[_E SUCCS._E..__ DENSITY
1987

ALL 3 0.5071+_0.0594 5.67+_0.88 1.90+_0.06 39.02+_3.63 55.04+_5.63
UNDISTURBED 2 O.5583_+0.0526 6.50+_0.50 1.88+_0.10 35.85+_3.05 51.08+_6.94
D! STURBED 1 O.4049 4 1.92 45.37 62.96

1988
ALL 9 0.4237+_0.0651 4.78+_0.49 2.12_+0.08 18.16_+2.19 25.72_+4.10
UNDISTURBED 4 0.5954+_0.0381 6.00+ 0 1.88+_0.04 22.40+1.38 34.84+_4.71
DISTURBED 5 0.2863+_0.0614 3.80+_0.58 2.30+_0.06 14.77+_3.10 18.42+_4.17

1989
ALL 7 0.4347+_0.0437 4.14+_0.51 1.79_+0.11 10.79+_2.73 15.25+_3.57
UNDISTURBED 4 O.4812+_0.0589 4.50+_0.65 1.81+_0.17 12.37+_4.31 17.13-+5.57
DISTURBED 3 0.3027+_0.0551 3.67+_0.88 1.77+_0.18 8.69+-3.32 12.75+_4.68

, 1990
,.-, ALL 7 0.2929+0.0664 3.14+0.51 2.01+_0.10 10.27_+1.89 13.43+_2.25
o, UNDISTURBED 4 0.3463+-0.0833 3.75+0.63 1.91+-0 13 11 08+2.90 14 99+3.34
, DISTURBED 3 0.2218+_0.0112 2.33+_0.67 2.15+_0.15 9.20_+2.69 11.34+-3.03

1991
ALL 9 0.2660+-0.0613 2.78+_0.36 2.07+_0.13 11.39+_2.00 14.74+2.58
UNDISTURBED 4 0.4316+0.0394 3.50+_0.29 2.14+_0.16 1].76+1.58 15.21+_2.68
DISTURBED 5 0.1336+_0.0520 2.20+-0.49 2.02+_0.2] 11.09+-3.59 ]4.36+_4.43

1992
ALL 7 0.3]28+_0.0567 4.00+-0.49 1.88+_0.12 13.59+-3.17 19.18+_3.39
UNDISTURBED 4 0.3899+_0.0711 4.50+_0.65 1.96+._0.15 15.42_+4.86 21.71+_5.18
DISTURBED 3 0.2101+0.0564 3.33+0.6 7 ].78+0.22 11.15+4.23 15.81+4.]r 0

TOTALHEAN
ALL 42 0.3574+_0.0271 3.90+_0.24 1.98+-0.05 14.89-+1.49 20.58+2.13
UNDISTURBED 22 0.4273+_0.0338 4.57+_0.29 1.96+_0.05 16.90_+1.93 23.75+_2.85
DISTURBED 20 0.2729+_0.0358 3.11+_0.30 2.01+_0.08 12.46+_2.26 16.75+_3.05
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An alternative methodof censustnglagomorphsshould be considered.
Spotlighting at ntght appears to be the most ttme- and cost-efficient method
tf combtnedwtth other eventng projects. Durtng night surveys for deer (see •
Greger this volume) and whtle returning at dusk from setttng small mammal
traps, numerousjackrabbits were regularly observedcrosstng the roads. In
this case, relattve numbersof lagomorphsmay then be estimated over a

regularly driven route of knownlength. 6

Concerningthe sympatrtc relationship of Dtpodomysordfi andD. merriamj at
the Redrockburn site, Schroder (1987) found that D. onJff was not commonin
undisturbed habttat andwas a transient memberof the rodent community.
Schroder also noted that D. ordif was trapped more often on grassier sites, I
andpreferred to forage in the openbetweengrass clumps in shrubby habitat.
D. Berrfam/, however, was trapped at sites associated with the dominant shrub
and showedno preference to either openor shrubby habitat.

At the Redrockstte, D. onfff showeda clear preference for the burned area •
(grassy), whtle P. 7ong_BeBbrJs,P. parvus, andD. mfcrops preferred the
unburnedhabitat (shrubby). D. merrYamfshowedno clear preference until
]992. A more detailed analysis ts neededbefore any further conclusions may
be made, which, at present, is beyondthe scopeof the current monitoring

e
program.

Analysis of demographicparameters from the YUFO0]plot will continue in the
future as an attempt to account for annual fluctuations that mayoccur in the
regton due to abiottc (weather) factors. The relatively long-lived little •
pocket mouse(Perognathus longJmembrJs)wtl1 conttnue to be monitored on the
YUFO0]plot to assess the far-reaching effects of the low denstty and
survtvorshtp in 1992.

e

e

e
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APPENDIXC

• MAMMALSOFTHENEVADATrST SITE_

Order INSECTIVORA:Insectivores

Q Famtly Sortctdae: Shrews
Notfosorex crawfor_tfl Desert shrew

Sorex serrtamt Merriam's shrew
Sorex tenellus Inyo shrew

• Order CHIROPTERA:Bats

Famtly Vesperttliontdae: Vesperttltontd bats
Antrozous pallfdus Palltd bat
Eptesfcus fuscus Btg brownbat

• Lasfonycterts noctfvagans S|lver-hatred bat
Lasfurus cfnereus Hoary bat
Nyotfs caltforn_cus California myotts
Nyot Is vofans Long-1eggedmyott s
Pfpf strel lus hesperus Western ptptstrelle

II Plecotus townsendff Townsend'sbig-eared bat

Famtly Molosstdae: Free-tailed bats
Tadartda brastltensts Mextcanfree-tail bat

• Order CARNIVORA:Carnivores

Famtly Cantdae: Coyotes and foxes
Cants latrans Coyote
Urocyon cYnereoargenteus Gray fox

• Vulpes velox [=macrotts] Kit fox

Family Procyontdae: ProcyonJds
Bassariscus astutus Rtngtail

4) Family MustelJdae: Mustelids
Rustela frenata Long-tailed weasel
Taxfdc_ _axus Badger
Sptlogale putorfus [-gracflfs] Western spotted skunk

e
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Family Felidae: Cats
Fel is conco/or Cougar
Lynx rufus Bobcat •

Order PERISSODACTYLA:Odd-toed ungulates

Family Equidae: Horses

Equus asinus Burro •
Equus cabaIlus Horse

OrderARTIODACTYLA:Even-toed ungulates

Family Cervidae: Deer and Elk •
Odocoileus hemionus Mule deer

Cervus elaphus2 Wapiti (Elk)

Family Bovidae: Bovids
Ant f locapra americana Pronghorn Q
Bos taurus Cattle
Ovf s canadensi s2 Bighorn sheep

Order RODENTIA: Rodents
g

Family Sciuridae: Squirrels
Ammospermophilus leucurus White-tailed antelope squirrel
Spermophilus tereticaudus Round-tailed ground squirrel
Spermophilus townsendii Townsend's ground squirrel
Spermophilus variegatus Rock Squirrel •
Tamias [=Eutamias] dorsalis Cliff chipmunk

Family Geomyidae: Pocket gophers
Thomomysbottae Botta's pocket gopher

0

Family Heteromyidae: Heteromyid rodents
Chaetodipus [=Perognathus] formosus Long-tailed pocket mouse
Dipodomys deserti Desert kangaroo rat
Dipodomysmerriami Merriam'skangaroorat
Dipodomysmicrops Chisel-toothedkangaroorat •

Dipodomys ordii Ord's kangaroo rat
Microdipodops megacephalus Dark kangaroo mouse
Perognathus longimembris Little pocket mouse
Perognathus parvus Great Basin pocket mouse

0
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Family Hurtdae: Rats, mice, and voles
Lemmiscus[.Lagurus] curtatus Sagebrushvole

• Neotoma lepJda Desert woodrat
Onychomystorridus Southern grasshoppermouse
PeromyscuscrinJtus Canyonmouse
Peromyscuseremicus Cactusmouse
Peromyscusmaniculatus Deer mouse

• Peromyscustruei Pinyon mouse
Reithrodontomys megalotis Western harvest mouse

Family Erethizontidae: NewWorld porcupines
• Erethtzon dorsatum Porcupine

Order LAGOHORPHA:Lagomorphs

Family Leporidae: Hares and rabbits
• Lepus californJcus Black-tailed jackrabbit

Sylvflagus audubonif Desert cottontail
$.ylvilagus nuttallii Nuttall'scottontail

INomenclaturefollowsWilsonand Reeder1993. Listis fromO'Farrelland

Q Emery1976,Jorgensenand Hayward1965,Medica1990,and EG&G/EM1992.

=Residentpopulationsoutsideboundariesof NTS.

0

0

0
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APPENDIXD

BECAMP/ECOLOGYPLOTLOCATIONSON THE NEVADATEST SITE e
(ASOF MARCH25, 1992)

PLOT LATITUDE ELEVATION LOCATION

LONGITUDE (M) e
(NAD1983) ......

FF66 36° 49' 12.3" N 948 LGF3 kmline
115° 55' 57.8" W FrenchmanFlat

e
FF67 36* 49' 8.5" N 947 LGF3 kmline

1150 55' 32.7" W FrenchmanFlat
i

FF81 360 49' 45.0" N 951 LGF5 kmline

115° 55' 7.4"W FrenchmanFlat •
!

FF84 36* 50' 5.3" N 957 LGF5 km line
115° 55' 6.3"W FrenchmanFlat

FORO01 37* 8' 7.8" N 1756 Beatley Plot 61 •
116" 15' 23.4" W (UCLA)

FORO02 37* _' 27.5" N ]750 Beatley Plot 62
116" 15' 25.9" W (UCLA)

e
FORO03 37" 8' 48.8" N 1554 Jct. StockadeWashand

116" 15' 21.6" W PahuteMesaRoads

FRFOOI 36* 48' 48.0"N 965 FrenchmanFlat

115" 59' 12.0"W •

FRFO02 36* 48' 25.9"N 977 FrenchmanFlat

116° O' 23.3"W (Roadside)

FRFO03 36" 48' 45.8"N 965 FrenchmanFlat Q
115° 58' 48.2"W (Roadside5-05RoadE. End)

FRFO04 36* 49' 9.0"N 965 FrenchmanFlatControl

115" 58' 42.5"W (N.PowerLineRd. E. End)

e
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PLOT LATITUDE ELEVATION LOCATION
LONGITUDE (M)

• (NAD _98_)

FRFO05 36° 50' 38.0" N 963 GMXGZ
115° 56' 8.0" W

• FRFO06 36° 50' 45.6" N 963 GMX Control
115° 56' 28.7" W

FRFO07 36° 49' 2.9" N 960 TritiumWell, Atriplex Site
115° 57' 56.9" W

0
GOLO01 37° 13' 42.2" N 2060 Gold Meadows

116° 13' 2.3" W

JAFO01 36° 46' 10.9" N 954 Jackass Flats

• 116° 22' 37.0" W

JAFO02 36° 45' 11.0" N 937 BeatleyPlot 8

116° 22' 35.5" W (UCLA)
J

• JAFO03 36° 46' 16.1" N 963 Gopher Area
116° 21' 14.1" W (E. of Beatley Plot 7)

JAFO04 36° 45' 11.0" N 963 Beatley Plot 7
116° 22' 35.5" W (UCLA)

0
MERO01 36° 39' 59.6" N 1161 Mercury Water Balance

115° 59' 52.0" W Plots

MERO02 36° 39' 8.7" N 1076 Gopher DenudedArea

• 116° 7' 9.3" W

MERO03 36° 39' 26.8" N 1103 UndisturbedArea

116° 7' 8.I" W N. of MERO02

• MERO04 36° 40' 18.2" N 1088 Beatley Plot 2
116° 7' 53.9" W (UCLA)

MIDO01 36° 53' 46.5" N 1448 Plant Transects, (N.End)
116° 11' 31.0" W E. side Saddle Rd.

a
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PLOT LATITUDE ELEVATION LOCATION
LONGITUDE (M)

(NAD 1983) •

MIDO02 36° 53' 52.1" N 1445 Burn, july 1986
116° 11' 59.0" W W. side Saddle Rd.

MIDO03 36° 53' 45.9" N 1452 Unburned,W. Side •
116° 12' 4.8" W Saddle Rd.

MIDO04 36° 58' 28.3" N 1439 Mid Valley Bladed
116° 10' 46.3" W Area

0

MIDO05 36° 58' 28.3" N 1445 Mid Valley
116° 10' 57.9" W UndisturbedArea

MIDO06 36° 57' 36.2" N 1445 BeatleyPlot 42, SE
116° 11' 1.8" W Corner (UCLA) •

MIDO07 36° 57' 38.3" N 1445 BeatleyPlot 41, SE
116° 11' 1.0" W Corner (UCLA)

PAMO01 37° 15' 11.2" N 1923 Pahute Mesa Q
116" 26' 54.8" W

PAMO02 37° 14' 49.4" N 1911 U2Oao Drill Pad
116° 28' 13.1" W

e
PAMO03 37° 14' 44.9" N 1910 U2Oao Undisturbed

116° 28' 26.0" W Area

PAMO04 37° 17' 28.7" N 2103 U19e Drill Pad

116° 19' 38.5" W •

PAMO05 37° 17' 25.8" N 2103 U19e UndisturbedArea
116° 19' 42.2" W

PAMO06 37° 16' 29.1" N 2134 U19ac Drill Pad •
116° 8' 37.8" W

PAMO07 37° 17' 1.7" N 2134 U19ac UndisturbedArea,

116° 18' 2.1" W

l
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PLOT LATITUDE ELEVATION LOCATION
LONGITUDE (M)

• (NAD 1983)

PAMO08 37" 11' 46.1" N 1920 Pinyon Scale Plot
116" 16' 45.8" W

Q RAMO01 37" 11' 20.9" N 2283 RainierMesa
116" 13' 0.9" W

RAMO02 37" 11' 51.8" N 2263 BeatleyPlot 64
116" 12' 35.I" W (UCLA)

0
REDO01 37" 4' 51.5" N 1612 Burned Area, July 1988

116" 13, 29.0" W RedrockValley

REDO02 37" 4' 47.8" N 1612 UnburnedArea

Q 116" 13' 3.5" W RedrockValley

ROVO01 36" 41' 17.5" N 1032 Rock Valley
116" 11' 31.1" W UCLA Plot A

Q ROVO02 36" 41' 26.8" N 1049 Rock Valley
116" 11' 9.8" W UCLA Plot B

ROVO03 36" 41' 11.1" N 1033 Rock Valley
116" 11' 41.6" W UCLA Plot C

Q
ROVO04 36" 41' 29.0" N 1033 Rock Valley

116" 11' 24.5" W UCLA Plot D

ROVO05 36" 41' 9.1" N 1036 Beatley Plot 3, SE Corner

Q 116" 11' 19.4" W (UCLA)

ROVO06 36" 41' 59.5" N 1049 BeatleyPlot 4, SE Corner
116" 10' 24.5" W (UCLA)

Q ROVO07 36" 41' 29.6" N 1030 Rock Valley
116" 11' 29.9" W IBP Plot 16

ROVO08 36° 41' I0.0" N 1039 Rock Valley, Plot B
116" 11' 16.6" W W. I/4 Mammal Grid

S
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PLOT LATITUDE ELEVATION LOCATION
LONGITUDE (M)

(NAD ]983) @

WAHOO1 36° 48' 48.0" N 1311 Beatley Plots 66 & 67
116° 9' 47.2" W (UCLA)

YUFO01 37° O' 26.0" N 1237 Yucca Flat @
116° 4' 58.1" W

YUFO02 37° O' 0.9" N 1288 Yucca Flat
116° 6' I0.5" W Burn (June 1985)

@
YUFO03 36° 59' 49.8" N 1301 Yucca Flat

116° 6' 15.8" W Unburned

YUFO04 37° 3' 6.0" N 1295 TI Plots

116° 6' 19.0"W Romney UCLA #I @

YUFO05 37° 3' 8.0" N 1301 TI Plots
116° 6' 29.0" W Romney UCLA #2

YUFO06 37° 3' 12.0" N 1306 TI Plots Q
116° 6' 39.0" W Romney UCLA #3

YUFO07 37° 3' 13.0" N 1282 TI Plots

116° 6' 51.0" W Romney UCLA #4

@
YUFO08 37° 3' 16.0" N 1326 TI Plots

116° 7' 0.0" W Romney UCLA #5

YUFO09 37° 2' 50.8" N 1279 TI Blast Area

116° 5' 45.0" W 960 m SE, GZ @

YUF010 37° 2' 29.6" N 1267 TI Undisturbed
116° 5' 18.8" W 1760 m SE, GZ

YUF011 37° 2' 52.0" N 1242 3B ConsolidationSite @
116° O' 23.0" W

YUF012 37° 2' 57.8" N 1239 3B UndisturbedArea

116° O' 8.9" W

@
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PLOT LATITUDE ELEVATION LOCATION
LONGITUDE (M)

• (NAD 1983)

YUF013 37" 3' 1.4" N 1236 T3 Bl_st Area
116° O' 30.0" W ESE of GZ

• YUF014 37" 8' 13.5" N 1371 T2 Blast Area
116° 6' 50.9" W

_dF015 37" 8' 46.0" N 1338 T2 UndisturbedArea
116" 5' 54.0" W

0
YUF016 37" 10' 44.6" N 1318 Sedan, 457 m NE

116" 2' 25.9" W GZ, 16A Line

YUF017 37" 10' 54.5" N 1327 Sedan, 1067 m NE

• 116" 2' 6.6" W GZ, 16A Line

YUF018 37° 11' 0.4" N 1335 Sedan, 1600 m NE
116" I' 31.0" W GZ, 16A Line

• YUF019 37° 3' 46.1" N 1213 U3cn Crater
116" I' 2.2" W

YUF020 37° 3' 30.0" N 1241 U3cn undisturbed
116" 1' 7.4" W

0
YUF021 37" 4' 48.3" N 1234 U7au Crater

116° 3' 7.7" W

YUF022 37° 4' 48.7" N 1251 U7au undisturbed

• 116" 2' 57.7" W

YUF023 37° 9' 10.8" N 1277 UlOaf Crater
116° 3' 12.9" W

• YUF024 37° 9' I0.6" N 1300 U1Oaf undisturbed
116° 3' 24.8" W

YUF025 37° 5' 35.1" N 1317 T-4 Blast Area
116° 6' 4.5" W

0
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PLOT LATITUDE ELEVATION LOCATION
LONGITUDE (M)

(NAD1983) •

YUF026 37° 5' 19.8"N 1320 T-4 Undisturbed
116° 6' 28.4"W

YUF027 37° O' 32.3"N 1227 BeatleyPlot46 4)
116° 4' 55.2"W (UCLA)

YUF028 37° 2' 33.4"N 1268 BeatleyPlot57
115° 59' 30.4"W (UCLA)

0

YUF029 37° 2' 42.4"N 1305 T-I TransitionZone
116° 5' 30.I"W

YUF030 37° 10' 48.8"N 1509 BeatleyPlot51
116° 8' 23.4" W (UCLA) Q

YUF031 36° 57' 44.3" N 2104 Beatley Plot 60
115° 59' 28.4"W (UCLA)

0

0

O

O

O
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APPENDIXE

• RESULTSOF DENSITYANDSTANDARDERROR
CALCULATIONSUSINGSEBER(1982:138)

Legend
N1 = Total individuals marked before present trap night.
XB = New individuals marked during present trap night.

Q N2 = Total individuals captured during present trap night.
M2 - Number in N2 which were recaptures.
N*/HA = Estimated number of animals per hectare.
V = Estimated variance.
2 SE/HA - Two times the estimated standard error per hectare for N*/HA.

e
NIDO04 1992 SPRINGDENSITY

..... 9-JUN-92 1Q-JUN-92 11-JUN-92
DIP HER

N1 0 5 8
• XB 5 3 0

H2 0 3 4
N2 5 6 4
N'/HA 6.60 5.56
V 3.15 0
Z*SE/HA 2.47 0

• DIP NIC
N1 0 3 3
XB 3 O 1
M2 0 2 2
N2 3 2 3
N'/HA 2.08 3.01

Q V 0 0.44
2*SE/HA 0 0.93

PERPAR
N1 0 1 3
XB 1 2 1
M2 0 1 2

• N2 l 3 3
N'/HA 2.08 3.01
V 0 0.44
2*SE/HA 0 0.93

PER MAN
N1 0 2 5

• XB 2 3 2
M2 0 2 2
N2 2 5 4
N'/HA 3.47 6.25
V 0 5.00
2*SE/HA 0 3.11

e
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MIDOO51992 Spring Density
9-JUN-92 10-JUN-92 I]-JUN-92

CHA FOR •
NI 0 7 12
XB 7 5 5
M2' 0 4 6
N2 7 9 11
N'/HA 10.42 14.78
V 8.00 11.94 •
2*SE/HA 3.92 4.80

PERMAN
N1 0 5 5
XB 5 0 1
M2 0 2 1
N2 5 2 1 •
N'/HA 3.47 5.56
V 0 6.00
2*SE/HA 0 3.40

PAMO011992 Spring Density
30-JUN-9_ ;-JUL-92 2-JUL-9_ •

PERPAR
N1 0 11 19
XB 11 8 5
M2 0 10 14
N2 11 8 19

N'/HA 6.09 7.92 eV 1.26 2.78
2*SE/HA 0.69, 1.03

NEOLEP
N1 0 4 4
XB 4 0 2
M2 0 3 2
N2 4 3 4 •
N'/HA 1.23 2.26
V 0 2.78
2*SE/HA 0 1.03

PERERE
N1 0 1 7
XB 1 6 4 •
M2 0 1 6
N2 1 7 10
N'/HA 2.16 3.57
V 0 0.90

2*SE/HA 0 0.58 (II

PAMO01 1992 SUMMER DENSITY
9-JUN-92 IO-JUN-92 !1-J,VN-92

PER MAN
N 0 20 35

XB 20 15 3 •M2 0 14 20
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PAMO011992 SUMMERDENSITY, continued.
9-JUN:9Z IO-JUN-9_ 11-JUN-92

• N2 20 29 23
N'/HA 12.65 12.39
V 15.75 4.01
2*SE/HA 2.45 1.24

PER SPP
N1 0 23 45

• XB 23 22 7
M2 0 16 27
N2 23 38 34
N'/HA 16.69 17.44
V 27.71 8.92
2*SE/HA 3.25 1.84

0
PAMO021992 SUMMERDENSITY

_]-JUL-92 2_-JUL-9_ _3-JUL-_
DIP ORD

NJ 0 16 18
XB 16 2 2

• M2 0 10 16
N2 16 12 18
N'/HA 13.26 14.05
V 1.83 0.28
2*SE/HA 1.88 0.73

• PANO031992 SUMMERDENSITY
21-JUL-92 _-JUL-9Z Z3-JUL-9_

DIP MIC
N1 0 ] 4
XB 1 3 0
M2 0 1 3

II N2 1 4 3
N'/HA 2.78 2.80
V 0 0
2*SE/HA 0 0

PER PAR
N1 0 6 7

• XB 6 1 4
M2 0 5 5
N2 6 6 9
N'/HA 4.98 8.56
V 0.19 2.54
2*SE/HA 0.61 2.21

• PER ERE
N1 0 7 8
XB 7 1 2
M2 0 5 6
N2 7 6 8
N'/HA 5.79 7.34

• V 0.44 0.83
2*SE/HA 0.93 1.26
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PAMO031992 SUMMERDENSITY, continued.
_-JUL-92 22-JUL-9_ 23-JUL-92

PERMAN
N] 0 22 29 •
XB 22 7 7
M2 0 18 18
N2 22 25 25
N'/HA 2],16 27.81
V 2.32 8.32
2*SE/HA 2.12 4.01 •

REDO011992 SUMMERDENSITY
14-JUL-92 15-JUL-92 16-JUL-92

DIP HER
N1 0 33 51
XB 33 18 18 •
N2 0 26 36
N2 33 44 54
N'/HA 35.34 48.44
V 9.44 ]4.84
2*SE/HA 3.90 4.89

DIP MIC •
N1 0 4 5
XB 4 1 3
M2 0 1 3
N2 4 2 6
N°/HA 4.13 6.03
V 3.75 3.15 Q
2*SE/HA 2.46 2.25

ONY TOR
N1 0 7 8
XB 7 1 ]
M2 0 3 2
N2 7 4 3 •
N'/HA 5.71 6.98
V 2.00 6.00
2*SE/HA 1.80 3.11

PERMAN
N1 0 4 6
XB 4 2 3 •
M2 0 4 4
N2 4 6 7
N'/HA 3.81 6.48
V 0 2.24

2*SE/HA 0 1.90 •
REDO021992 SUMMERDENSITY

]4-JUL-92 15-JUL-92 16-JUL-92
DIP MER

N1 0 27 41
XB 27 14 8
M2 0 16 29 •
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REDO021992 SURHERDENSITY, continued.
]4-JUL_9_ i 15-JUL-92 )6-JUL-92

• N2 27 30 37
N'/HA 31.78 33.14
V 25.70 5.49
2*SE/HA 6.44 2.98

DIP MIC
N1 0 16 21

• XB 16 5 2
H2 0 9 11
N2 16 14 13
N'/HA 15.56 15.66
V 8.11 3.29
2*SE/HA 3.62 2.30

• PERPAR
N1 0 3 3
XB 3 0 4
H2 0 2 2
N2 3 2 6
N'/HA 1.90 5.29

• V 0 3.11
2*SE/HA 0 2.24

ONYTOR
N] 0 2 5
XB 2 3 3
H2 0 1 3

0 N2 2 4 6
N'/HA 4.13 6.03
V 3.75 3.15
2*SE/HA 2.46 2.25

PERMAN
N1 0 5 8

Q XB 5 3 0
N2 0 4 5
N2 5 7 5
N'/HA 5.46 5.08
V 0.96 0
2*SE/HA 1.24 0

0
YUFO011992 SPRINGDENS[TY

12-HAY-92 13-HAY-92 14-HAY-92 15-HAY-92
CHAFOR

N1 0 4 6 6
XB 4 2 0 1

• H2 0 1 1 4
N2 4 3 1 5
N'/HA 2.78 1.85 2.28
V 10.00 0 0.56
2*SE/HA 1.95 0 0.46

DIP HER
• NI 0 22 34 39

XB 22 12 5 6
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YUFO011992 SPRZNGDENSITY, continued.
_2-HAY-9_ 13-HAY-_ .... 14,HAY-92 15-HAY-92

H2 0 16 24 23 •
N2 22 28 29 29
N'/HA 11.80 12.65 15.12
V 9.23 3.23 8.00
2*SE/HA 1.88 1.11 1.75

D[P H[C

N1 0 5 10 10 •XB 5 5 0 7
H2 0 5 5 9
N2 5 10 5 16
N*/HA 3.09 3.09 5.46
V 0 0 1.19
2*SE/HA 0 0 0.67

PERLON •
N1 0 3 5 5
XB 3 2 0 3
H2 0 2 3 2
N2 3 4 3 5

N'/HA 1.75 1.54 3.40 •V 1.11 0 9.06
2*SE/HA 0.65 0 1.85

ONYTOR
N1 0 3 5
XB 3 2 2
H2 0 0 0
N2 3 2 2 Q
N'/HA 3.40 5.25
V 36.00 90.00
2*SE/HA 3.70 5.86

YUFO011992 SUHHERDENSXTY
24-JUN-9_ 25-JUN-92 D I

CHAFOR
N] 0 6
XB 6 3
H2 0 3
N2 6 6
N'/HA 3.47 •
V 3.51
2*SE/HA 1.45

DIP HER
N1 0 34
XB 34 14
H2 0 31 •
N2 34 45
N'/HA 15.22
V 2.00
2*SE/HA 0.87

e
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ABSTRAr,T

Q gildltfe monitoring during 1992 included work on the feral horse population at
the NevadaTest Site as well as observations on raptors and other migratory
birds. The numberof adults in the horse population (3 years and older)
stayed nearly constant at fifty nine horses. The drought eased in 1992,
resulting in an increased numberof foals produced(seventeen), but fo_le
losses increased to 100%. Mountain lion predation on foals was postulated to
be controlling growth rate of the herd. A maximumpopulation size of 80
horses for the NTS is recommendedto minimize habitat disturbance. Increased
frequencies of sightings of deer, raptors and other birds occurred during 1992

• over1991suggestinga populationresponseto the increasedmoisture
availability.

e
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INTRODUCTION

Monitoring of feral horses Equus caballus at the NTS began in 1989 by the •

University of California at Los Angeles (UCLA) under the U.S. Department of
Energy's (DOE) Basic Environmental Compliance and Monitoring Program (BECAMP).
The objective was to address concerns by estimating population size and
monitoring the long-term trends in the horse population. The NTS, located
approximately 100 kmnorthwest of Las Vegas, Nevada, was commissioned in 1950 •

for nuclear weaponstesting. Cattle and other livestock grazed by local
ranchers were removed from the NTS prior to the commencementof testing in
January of 1951. A small herd of feral horses was knownto occupy this region

after removals although a census was never performed. Since then, with the •
exception of some experimental cattle grazing, the 3500 km2 of the NTS has
been protected from livestock grazing.

Monitoring of wildlife trencs of large mammalsand birds continued at the NTS
during 1992 with horses and raptors receiving the most emphasis. Feral horses •

were placed under federal protection, with the Wild and Free-Roaming Horse and
Burro Act of 1971, and much interest has focused on populations in the western
United States. Recent estimates of feral horse numbers in the western United

States exceed 40,000, with the largest component, about 28,000 occurring in
0Nevada (Berger 1986). There has also been concern about recent increases in

horse populations in central Nevada bordering the northern NTS boundary.

METHODS

0
Large Mammals

During 1992 all horses were easily recognized as individuals from color
patterns. Horses of knownage from previous years were observed for survival.
All bands that persistedfor at least three months or longer were described •

and given a letter designation(A,B,Cetc). Associationsof bachelor males

were also recorded. Most bands were locatedmonthly in the peak foaling

season (March-June)and again in the fall (October-November)to assess foal

survival and to describemovement patternsbetweenwinter and summer range. •
Additionaldata recordedwere changesin band structure,presence or absence

of foals, and health statusof individuals. Approximatelocationsof bands

were plotted on maps to illustrateusage of the availablerange betweenyears.

Because road surveyswere performedmuch more often than field surveys in

0
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remote areas (i.e. off-road areas), the locations of bands recorded were
biased towardsroads.

0

Foal survivalwas calculatedby dividingnumber alive at the end of the

biologicalyear (followingApril) by the initialcohort observed. Foaling

rate was estimatedby dividingtotal foals observed in each year by the number

of femalesJudged to be three years of age or older. The finite rate of0
increaseA , definedas the change In populatlonsize per unit tlme (flnal

number dividedby initialnumber),was determinedfor horses (yearlingand

older) survlvingthroughApril of each year. Well reservoirswere visitedto

record presenceof horses,mountain]lons and deer.

0

Mule deer were also monitoredusing spotlightcounts on three nights in

Septemberon Pahute and Rainiermesas. The sightingrate, expressedas deer

per kllometerof road driven,was used as a relativetrend indicator.

• BIrd Monltorlng
I

Opportunisticsightingsof raptorswere recordedin Igg2 as in previousyears,

combiningsightingsfrom all months. Additionalroad surveysfor raptorswere

• implementedin the fall of 1992 to illustratea techniquewhich is more
quantitativethan previousmethods. With this method raptorswere countedand

expressedper unit of field time (raptors/hour).Visits to springswere

continuedto record breeding activityof raptorsand other species of birds.

Known locationsof active raven nests from previousyears were checked for

Q nestlingsand new ravens nests were also recordedwhen located.

Repeated visitswere made in recentyears to selected springsand well

reservoirsto record species of migratorybirds. The locations (degree,

minute, second)and elevations (m) of these sites are listed in Tables I and

• Z. The presentbird monitoringeffort is directed at updating the bird

species list for the NTS, as well as recordingnew recordsof breedingbirds.

Springs and ponds on the NTS offer specialhabitatswhere many speciesof

birds can be located. Detailsof field methodsfor wildlifemonitoring at

• water sourcescan be found in Greger and Romney (Iggla).

0
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Table 1. Approximate elevations and locations of natural sprtngs on the
Nevada Test Site monitored for wtldltfe utilization tn 1992.

II I I - __ I I III IIIIIII II I II - " II III IIWII II IIII I IN

0
Water source ...... Elevation m Ar_ Latitude Longitude CQordlna_es

Cane sprtng 1237 5 36 47 56 N 116 05 42 W

Ttpptpah spring 1585 16 37 02 35 N 116 12 13 W

Topopah sprtng 1774 29 36 56 20 N 116 16 07 W •

Rettman seep 1402 7 37 05 38 N 115 58 23 W

Whtte Rock sprtng 1539 12 37 12 06 N 116 07 43 W

Captatn Jack sprtng 1792 12 37 10 07 N 116 10 08 W

Oak spring 1783 15 37 14 45 N 116 04 23 W I

Tub spring 1594 15 37 14 28 N 116 02 33 W

.....Gold Neadowsump 2048 12 37 13 47 N 116 12 22 W_ IN II I II I II Illll I I I I I I

e

Table 2. Approximate elevations and locations of well reservoirs on the
Nevada Test Site monitored for wildlife utilization,

III_ I IIIII II II IIIm

Reservoir Elevation m, Area LatltudeLonqitude._oocdtnates Q

Mercury sewage ]103 23 36 39 22 N 116 O0 46 W
Well J1] pond 1048 25 36 47 06 N 116 17 07 W
Well J12 pond 954 25 36 45 53 N 116 23 27 W
Well 313 pond 1000 25 36 48 45 N 116 23 48 W
Nuwaxpond 932 25 36 44 30 N 116 23 22 W •
We]] 5B pond 943 5 36 48 05 N 115 58 05 W
Well Ue5c pond 978 5 36 50 11N 115 58 47 W
Cambric-ditch 954 5 36 49 20 N 115 58 03 W
Well C1 pond 1195 6 36 55 11N 116 O0 35 W

Decon pond 1195 6 36 56 15 N 116 02 10 W •
CP sewage pond 1228 6 36 55 55 N 116 02 60 W
Well 3 pond 1210 6 36 59 45 N 116 03 30 W
Mud Plant pond 1227 3 37 02 51N 116 01 46 W
Well 16D pond 1426 16 37 04 11N 116 09 49 W
Well 2 pond 1365 2 37 09 58 N 116 05 11W
Mud Plant pond 1372 2 37 09 47 N 116 05 41W •
Sewagepond 1554 12 37 12 03 N 116 08 50 W
N Tunnel ponds 1753 12 37 1] 49 N 116 10 57 W
Camp17 pond 1756 18 37 09 49 N 116 15 33 W
Well 8 pond 1737 18 37 09 50 N 116 17 31W
19C Lower pond 2036 19 37 16 O0 N 116 19 23 W •

II Inlllm _ Ull Ill m IN I

- 149 -

0



e

RESULTS

• FERALHORSEPOPULATION

The Study Region

Horses resided on the Eleana Range and peripheral areas within a 325 km20
region of transition zone between the Mohave and Great Basin deserts
(Figure 1). Horses occupied habitats between 1300 and 2000 m elevation and
made seasonal altitudinal adjustments within this range. The habitat was
dominated by desert shrubs, largely blackbrush (Coleogyne ramosissima) and

I sagebrush(Artemisiatridentataand A. nova), with intermixedgrasses such as

galleta (HilariaJamesil),ricegrass(Oryzopsishymenoides),and needlegrass

(Stipaspeciosa). Mean rainfall (1976-91)measured at TippipahSpring weather

station (elevation1519m; N tat. 37-03-12,W Long. 116-11-30)was 240 mm.
Winterswere mild with limitedsnowfall.

e

Water Usage

Only six of the approximately30 water sourcesavailablefor wildlife usage

were utilizedby feral horses from 1992 (Figure2). These includedGold0
Meadow sump, CaptainJack Spring,reservoir2-Area 2, N tunnel ponds, Camp 17

pond and well reservoirU]9c (lower). Water sourcesin the higher elevations

such as reservoirU]gc were less frequentlyby horses than water sourcesat

mid to lower elevations. Horse activityaroundwater sourceswas concentrated

• at elevationsof 1500-1800m in the Eleana Range, and centered around two

water sources,Camp 17 pond and CaptainJack Spring. About 40 horses

(yearlingsand older)were primarilydependenton Camp 17 pond as a summer

water source. Gold Meadow sump was used during summer but it was not a

dependable summer-fallwater source. It dried up by early October of 1992.

• By contrast,Captain Jack Spring,while small in storagevolume (<1.0 m_) was

more dependableas a summerwater source. About 23 horses foragingon the

east side of the Eleana Range utilizedCaptainJack Spring as a summer water

source. The Area 2 pond and N Tunnel ponds were also used as water sources

• during the summer and fall of 1992 but probablyless frequentlythan Captain
Jack Spring. T tunnel ponds were not known to be used by horses at any time
since the study began.

6
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Status of Horse Bands

At the end of 1992 there were thirteen active horse bands, and eleven •
individual bachelor males (Table 3). The NTS horse population, like most
other ones from the western United States has less males than females

(male\female sex ratio = 0.84:].0 : 59 adults, 3 years or older). Mean band
size and harem size during 1992 was 3.8+0.4 and 2.1_+ 0.3 respectively and
changed l tttle over the past three years. A band is a social unit of horses •

ranging in size from 2 to 20 or more individuals, and is generally defined by
one stallion and one or more adult females and their offspring. A band with
more than one adult male is called a multimale band. Bands can be short lived

(several months) or persist for years. Stable bands are those which normally l)
do not incur a stallion change within a period of a year. Groups of bachelor
males (those not associated with harems) also form associations which may last
only days or weeks. During 1992 most bands maintained as distinct social

units. Exceptions were band R, newly formed in 1992 and band E which broke up
in mid-summerof 92; all six femalesfrom band E were temporarilyacquiredby •

the stallionfrom band C, who consortedwith them until late fall, after which
they changedbands a second time.

Table 3. Feral horse associations at the NTS 1992. Q
II II II

Band Horse IdentificationNumbers

A Bays B,g,]],12,59
B Blacks 26,27,30,69, Bay 20, a
C Bays 1,21,22,7, Buckskin 39, Gray 46
E Bays 13,16,17,18, Grays 35,37
F Bays _4,52,53,62,31
G Bays 50,51, Sorrel 47,
H Bays 2,58,60,
I Bays 6,15,24,67,Gray 38 •
J Bays 3, 57, Gray 56,66
K Bay 19, Sorrel40, Blacks 29,63
L Sorrel54, Bay 64, Black 61
N Bay 48, Palomino32
Q Bays 65, 34
R Bay 44, Grey 55 •

Bachelormales Bays 10,13,14,23,25,42,43,49,Black28,Sorrel45,
Grey 36

All males in bands are underlined.Bands D,M,O and P disbandedin previous
years. Band E broke up in 1992.

e
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Reproductive Status and Age

• During 1992, 31 females gave birth to at least 17 foals (foaltng rate - 55 _).
This rate is conservative because one or more mares were pregnant but were
never observed with foals (Table 4). Observations indicate that foal births

commencedin late March and continued through June. The last foal sighting

• was on July 30. Comparing previous years records to 1992, indicates that some
mares (7) showeda pattern of foaling in consecutive years while others in
alternate years. Reproductive capability or foaling rates in horses increases
with age. Normally, horses begin foaling at age three or older, although rare
cases have been reported where two year-old mares gave birth (Berger 1986).

e
Table 4. Mare reproductive summaryand status of foals during 1992. N - the
number of sightings. Ftnal date is the day a given foal was last seen.
| II III Illll I II I IIII I I I IIII I II I IIIII I

Mare J__(J Dates of Foals _L Foaltng" Status Color
I initial final frequency

Bay 51 G 3-30-92 5-26-92 5 f missing bay
Bay 52 F 4-01-92 4-20-92 4 2c missing bay
Gray 35 E 4-13-92 4-22-92 4 a missing, bay
Bay 18 E 4-13-92 4-16-92 2 3c missing bay

• Gray 38 I 4-22-92 ....... 1 f mtsstng bay
Black 29 K 4-22-92 1 a missing sorrel
Bay 1 C 5-04-92 6-29-92 6 f missing bay
Bay 21 C 5-04-92 7-30-92 10 2c missing bay
Bay 22C 5-04-92 6-17-92 5 a missing bay
Gray 37 E 5-18-92 5-21-92 2 missing bay
Bay 64 L 5-19-92 7-07-92 7 2c missing bay

• Bay 8 A 5-22-92 ....... 1 a missing bay
Bay 58 H 5-26-92 ....... 1 3c missing bay
Gray 24 I 6-02-92 6-04-92 2 2c missing bay
Sorrel 47 G 6-04-92 6-17-92 3 f missing bay
Bay 62 F 5-22-92 6-02-92 3 3c missing bay

Q Black 61 H 6-17-92 7-01-92 2 f found dead bay
Grey 56 a Pregnant'

"a- mare produced foals in alternate years.
c - number of consecutive years that a mare produced a foal.
f - first time mare was recorded with a foal.a b

mare was pregnant in the final trimester but the foal was never
observed.

I

e
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Horses aged between about 5 and 12 years are generally the most fecund.
Berger (1986) reported that foaling rates for horses (five years and older)
from numerous populations varied from about 50 to 70 % or greater. Althouqh 4)
detatled knowledge of age structure for the NTS population is not yet known,
most of the 31 monitored females were believed to be more than three years old
tn 1992. One three year-old female (born in 1989) has not yet been observed
wtth a foal.

e

Ntntmum ages were inferred from relative body size and dated photographs of
Individual horses. For example, one Individual, number 61, foaled tn 1992
(possibly her first) and was age estimated from photographs to be at least 5

years old. Similarly, number 51, observed with a foal, was believed to be 7 •
years old tn 1992. Presently, known ages exist for only e|ght horses on the
NTS (Table 6). Additional age data wtll be developed yearly as new horses are
recruited to the population.

Seasonal Movements •

Records of band stghttngs suggest that the range ts spatially partitioned by
season and bands showed a moderate to htgh degree of fidelity to regions
inhabited between years. During spring of 1992, all bands except C spent ttme e
Intermixing in a remote region of area 17 (Figs. 3-5). In mtd-Hay, as air
temperatures rose, most bands began their movementsto higher elevations.
Spatial partitioning of the available range by different bands becameapparent
at thts time. For example, bands A,B,K, and N occupted the east slope of the

Eleana Range and areas of Yucca Flat (Fig. 3). Conversely, most other bands •
(C,E,F,G,H,I,J,L) showedconsistent summerand fall habitat usage on the west
slope of the Eleana Range (Figs. 4-5). These patterns have been observed
regularly between years wtth somevariation.

Foal flortaltty and Population Stability l)

Bands were monitored for foal births and status over a twenty week period.
Losses of foals was highest in late Hay through June (Table 5). No foals
survived past the month of August. Foals were missing at an average rate of Q
about one or two a week and their disappearance was usually sudden (several
days to a week). In addition foals normally appeared healthy with no obvious
physical problems.

e
/
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Table5. Foal lossesand IncrementalFoalSurvivalratesat the NTS during
Springand Summer1992.
IlL III I IIII Ill II IIIIIII III IIIII '11111111I IIIII IIIIII I I '111

0
Periods .....

3-30 to 5-25 to 7-6 to
5-22 7-3 8-1

Total Number• 13 12 2
Foalsremaining 8 2 0 •
%Survtval b 61.5 16.7 0

'Total numberalive during eachPeriod. .....
_- Live foals at the end of each period/total number.

- I II IIIIll II I II II II II II I IIIII I IIIII IIIIII 0

Cumulativeadult survival of horses at the NTSover a three year period was
high (97 %). Annual rates of increase (Table 6) over the sameperiod were low
(0 to 7%) in comparisonto more recent rates reported (15-30%) for feral •
horses in the Great Basin (Eberhardt et al. 1982, Berger 1986, Wolfe 1986,
Garrott et al. 1991). The horse population at the NTSappears to be stable
primarily becauseof low recruitment. Locating missing foals has proved to be
difficult. Only one foal has ever been located shortly after death. Onecolt 0
was observedwith a large wound(presumably from a predator) on his
hindquarters in mid June 1992, and was found dead about two weeks later. This
foal appeared to die from complications related to the wound.

0

Table 6. Total population numberof feral horses at the NTSfrom 1990-92. Foals
excluded.

III I III I III III

Aqe C1ass •
Adults" 59 58 57 57
ThreeYearolds 0 0 2
Two Year olds 0 2 2
Yearlings 1 2 2 4

Total 60 60 61 .... 65 .... •
Rate of increase 1.00 1.02 1.07
• = Horses were estimated to be at least three years old in 1989 based on
relative body size andphotographic records available.

III IIII II I I I I IIIIII III I I

0
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Rule Deer Census

i) Road counts of mule deer/km on the NTS suggested that the population was
reduced during years of drought (Table 7). Counts from ]992 imply that
numbers were rebounding to near pre-drought levels. The variation in the
nightly counts has generally been low in past years with the exception of
1992. This was attributed to changing weather patterns (primarily high windse
and low temperature) observed on the last count night coincident with fewer
deer observed.

Table 7. Mean (_ 2sem) number of deer seen per kilometer of road travelled on
• three nights at sites on Pahute and Rainier Mesas, 1989-1992.

I I II I IIIII I I I II I II I I I I II IIIBIBII IIIIBII I IIII III ]11 I

Year NIKm

1989 0.56 ± 0.10
1990 0.35 ± 0.02

I 1991 0.24 ± 0.04
1992 0.54 ± 0.20

III IIIIII III I I I IIII IIIIIII III III IIIIIII

e
Raptor Observations

During 1992 we continued to record opportunistic stghtings of raptors, however
intensive monitoring was not performed. Combining counts from all years,

Q percent composition indicated the six most abundant species observed were
turkey vulture, red-tailed hawk, golden eagle, american kestrel, burrowing owl
and prairie falcon. Relative numbers of raptors recorded increased during
1992 (Table 8), probably reflective of an increase in numbers of migrants
moving through the region. Notable records in 1992 tnclude a peregrine

• falcon,sighted near a well reservoiron Frenchmanflat in the fall, and

several slghtingsof northerngoshawks near Gold Meadows sump and above

RainierMesa in summer. Most sightingsreflecteffort at the lower elevations

of the NTS, because we normally record raptorswhen we are performingother

• tasks. Because our field time was concentratedon the lower shrub
communities,sightingsare generallybiased againstraptorsthat inhabitthe

forestedmesas (i.e. accipiters). Cooper'sand Sharp-shinnedhawks were two

common NTS speciesunder-representedin our counts. Number of field days

indicate (Table g) that effort varied about 7 to 27% over all years. From

Q 1989 through 1990 althoughfield effort increased,the number of raptor
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stghttngs decreaseddramatically. Thts changemay have been reflective of
regional population declines of raptors during the ongotngdrought. Total
numbersof raptors recorded between1991 and 1992 increased by about 82 •
percent (Xe - 83.5, P<.O01, 14 dr), while estimated field effort increased by
only about 7 percent. In this case, Increasing numbersof stghttngs were
consistent wtth population increases as a response to waning drought
conditions.

e

Table 8. Opportunistic stghtings of raptors on the NTS, 1989-92. Percent
compos|ttoncalculated by combiningcounts from all years.
__11111111IIII IIIIIIIIIIIII III II IIIHI_II IIII II II I III I I I I I I IIIIIIII I III III I - I III II II _

SDectes.... 1989 1990 1991 1992 ......91-92b %comoosltton
e

Turkey vulture 48 24 70 90 28.6 27.6
Goldeneagle 37 14 22 28 27.3 12.0
Red-tailed hawk 69 35 44 70 59.1 25.9
Rough-leggedhawk 9 0 2 7 2.1
Northern harrier 3 2 1 15 2.5
Osprey 1 1 2 3 0.8 •
Pratr|e falcon 18 6 7 14 100.0 5.4
Peregrine falcon 0 0 0 1 O.1
Americankestrel 18 25 19 36 89.5 11.7
Northern goshawk 0 0 0 2 0.2
Acctptters 3 21 2 13 2.3
Long-earedowl" 0 2 2 4 0.9 •
Burrowing owl" 1 7 9 38 322.0 7.3
Great horned owl 1 1 1 5 0.9
Barn owl 0 0 0 1 0.1

Totals 214 118 18f" 317
Estimated fteld days 104 132 114 122 (t
"- Sightings in 1992 include reproductive pairs and f]edgltngs.
b Percent increase in counts from 1991 to 1992 by the most commonspecies

II II II I II III I IH III III _ Illllll

i)
During the fall of 1992, raptors were counted per unit effort in the field
(raptors observed\hour) as an illustration of the more quantitative technique
(Table 9). Raptor sighting rates varied greatly between surveys, dependingon
weather and wind. The range in sighting rates in fall ]992 varied betweena
low of 0.4/hour (a cold day), to a maximumof 5 raptors/hr. This methodif •
usedmore regularly maybe the most cost effective technique for measuring
yearly trends.

e
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Table 9. Fall raptors recorded on fteld surveys on Yucca and Frenchman flats
(N-12) per time effort.

e: L IIIIIIIlll IIIIIllllllII IIII I II IIII I - IIIIII I II III IIIllll I II IIII II - I IIII I I -- / I11111III-

,Date ...t,J.g]CCIL_ Number ....Hawks\hr

10-15-92 3.00 4 1.33
10-16-92 6.75 4 0.59
10-21-92 5.25 4 0.76

• 10-22-92 5.75 4 0.70 m
10-23-92 2.00 2 1.00
10-26-92 5.50 3 O.54
10-28-92 4.00 6 1.50
11-02-92 2. O0 1 O.50
11-03-92 5.00 2 O.40

• 11-04-92 5.50 10 1.81
11-05-92 5.50 8 1.45
12-10-92 3.00 15 5.00

_otals 53.25 63 1.30±0.36 .......

_} I IIIIIIII I I I IIIIIIII I IIII III IIHI I I IIIIIIII IIII II I II _ IIHILL_

Observations of Ravens

Sixteen active raven nests were locatedwith young during field surveys in0
1992, compared to only eight in 1991. The numbersof nestlingsper nest was I

to 6, compared to I to 3 for nests located in ]991. Although the number of

fledgedbirds was not countedduring 1992, the above evidence suggestsan

increase in reproductiveeffort for 1992, This pattern is consistentwith

• increased water and food availability in 1992 over 1991. Six of eight nests
that were active in 1991 were also producing young in 1992. As in 1991, most

raven nests (13 of 16) were on man-madestructures. The only nests on natural
structures included two cliff nests and one on a Joshua tree.

• On October30, 1992 near a roadside in Mercurywe observed three ravens in the

immediatevicinity of a covey of chukarsof which three were freshly killed.

The ravens were feedingon the fresh remains and were apparentlyresponsible

for the kills. This is our first recordedevidence for raven predationon

• such a large granivorousbird. Ravens were also observed eating mourning
doves at Cane spring in 1992. Ravenscommonly exploitedafterbirthremains of
horses as a food resource in area 12 and 17.

e
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Htgratory Birds at Water Sources

During 1992, btrd observations were not as extensive as was accomplished in 4)
1990-91, however forty eight visits to water sources were performed for the
examination of wildlife usage. Bird ltsts for well reservoirs were summarized
by geographic area of the NTS (Tables 10-13). The data compiled from

stghtings imply a general increase tn btrd abundanceboth tn relative numbers
and species from 1991 to 1992. Higher numbers of juveniles (e.g. black- 4)
throated sparrows, chipping sparrows) were observed during 1992 than tn 1991
tmplytng Increased reproductive activity. Birds sighted at well reservoirs
consistently tncluded migratory shorebtrds and ducks, whtle springs conttnue

to lack these species. Higher numbers of species were observed at high 4)
elevation water sources such as Gold meadowsand Captain Jack sprtng verses
springs at lower elevations such as Ttpptpah or Cane spring. Btrds per vtstt
was highest at Cane and Ttppipah spring (Table 12), wtth mourning doves
contributing the maJortty of numbers observed. The counts whtle only

partially quantitative, Indicate that mourning doves appeared to be more •
numerous tn 1992 comparedto 1991. For example, total numbers of birds (lsem)
were sighted at Ttpptpah spring at a rate of 36±22\visit tn 1991 verses
119_+)3\visit tn 1992. At Captain Jack spring, stghttngs were 52±27\visit tn
1991 and 72±17 tn 1992.

0

Large grantvorous spectes such as chukar, quatl, and doves have rebounded well

from recent Increases tn rainfall. Gambel's quatl were observed tn the
vtctntty of Captatn Jack spring and at Well J11 tn Jackass Flats tn 1992, the

first numerous stghtings (>100) of this spectes since 1989. Wehave also •
observed Chukar wtth young tn many locations throughout the NTS whtle tn past
years these stghtlngs were few. Htgh numbers of mourning doves at Cane spring
tn 1992 provtded enough food such that long-eared owls were able to nest and
fledge young. Mourntng doves feed primarily on seeds of annuals (Best and
Smartt 1986), and increases of rainfall at the NTS have resulted in increased •

annual production (see Hunter 1992 Ephemerals, thts report). Higher annual

production w111 ltkely produce a more abundant seed crop. Increased numbers
of doves, chukar and quail observed with juveniles is consistent wlth

Increases tn the food resource. 4)

e
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Table 10. Counts of migratory birds recorded at well reservoirs on Jackass Flats
during 199;!. N ts the number of visits to each site. "ljuventles abundant.

III • Ilqllll ..... I I I I IIIIIIIII II IIII I - III IIIII I III Ill IIII

e
N-6 NI2

, _ SD_cies _ __ _ Well J11 , We]] 013 ,, ,
Red-tailed hawk 1
Cooper's hawk 1 1
American kestrel 1

Q Great blue heron 3
American bittern 1
Gambel's quaJ] 40
Mourning dove 16 >30
Road runner 1
Barn ow] 1

• Great horned owl 3
Red-naped sapsucker ]
Say's phoebe 1
Western kingbird 2 2

, Horned I ark 5 26
N. rough-winged swallow 1 1

g Commonraven 4
American robin 1
Varied thrush 1
Northern mocktngbtrd 1
American pipit 4
Loggerhead shrike 2 2

• European star] tng 3
Yellow-Pumped warbler ]2
Yellow warbler 2
Savannah sparrow 5
Brewer' s sparrow 2 1
Whtre-crowned sparrow 10 >20

• BIack-throated sparrow" >70 >6
Sage sparrow 6 >30
Western meadow]ark 4
Red-winged blackbtrd 3
Brown-headed cowbird ] 5
Lesser goldfinch 1

• House ftnch >6
Teal (unid.) ]
SandpI per (unI d. ) 1
Numberof species 29 16

Total Number of slghtings 219 131
• Hean Birds per visit 37+11 66+14

Total Number of species = 32

e
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Treble 11. Counts of migratory birds at well reservoirs on Yucca Flat and
northern regions of the NTS. N = the total numberof visits to each site.

II Iii I III II IIII I I I IIIIIIII II II I III _- IlFI I i III IIIII - I .......].II II

N=I N=2 N=I N-4 N=2 N=7
Area 6 Area 2 Area 2 Area 3 Area 12 Area 18

Specte_.......... Well 3 gel1 2 Mud Hud N Tuqrlel Camp17

e
Americanbittern 1
B. c. night heron 1
Northern pt ntat l 1
Americanwidgeon 10
Green-wingedteal 11 •
Cinnamonteal 1
Blue-winged teal 2
Redhead 2
Americancoot 2 5
Teal (untd.) 1 •
Ducks(untd.) 10
Turkey vulture 3
Osprey 1

Cooper's hawk 1 Q
Acctpiter (unid.) 1
Red-tail hawk 1
Northern harrier 2 I
Ktl 1deer 3
Long-bt11ed dowitcher 1 •
Long-billed curlew 1
Commonsntpe 1
Solt tary sandpiper ]

Spotted sandpiper 1 •
Gull (unid.) I

Mourningdove >30 70 178
Beltedkingfisher I
Northern flicker 2
Say's phoebe 3 •
Western kingbird 3
Horned lark 6 21

Violet-green swallow 2

e
I I I IIIIIII III I IIIIIml I I II I I III III
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Table 11, continued. Migratory birds at well reservoirs.

• Area 6 Area 2 Area 2 Area 3 Area 12 Area 18

Species Well 3 Well 2 Mud Mud N Tunnel Camp17

commonraven 2 4 _i

Pinyon jay 60 54
• N. mockingbird ]

Sage thrasher 1
Cedar waxwing 1

Loggerhead shrike 2

• Western tanager 1
Sage sparrow >10 >50
B1ack-throated sparrow 1 5
Brewer' s sparrow 21
Chippi ng sparrow 1

Q White-crowned sparrow >8 15
Red-winged blackbird 6
Brown-headed cowbird 15 2
Brewer' s blackbird 3

Great-tailedgrackle I
S Pine siskin 25

House finch 6 >30

Total birds observed 50 118 13 38 140 370

Q Species per site 8 9 2 11 9 21
Mean Birds per visit 50 59+16 13 11+5 70+64 62+_41

Total Number of species- 46

e

e
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Table 12. Migratory bird counts at springs on the NTSthroughout the year.
N-total numberof visits per site.

L IIIII IIIIqlmII I I I I

e
N-2 N-1 N-2 N-5 N-7 N-2 N-1
Cane White Reitman Gold Captain Ttpptpah Topopah

.....sprtnq Rock Seep. MeadowJack........sprlnq sDrtno
Species

Turkey vulture 13 5 •
Northern goshawk 1
Sharp-shinnedhawk ] I
Cooper's hawk 1
Acciptters (unid.) I 4
Red-tailed hawk 2 I 1
Northernharrier I •
Chukar 35
Gambel's quai 1 69
Mourningdove 200 50 20 73 260 200 50
Long-eared owl 4
W. throated swtft 2
Say's phoebe 1 3 2 Q
Cassln'skingbird 1
V. green swallow 2
Commonraven ! 1 42 4
Pinyonjay 2 50
Bushtit 2
Rockwren 1 11 1 I
B. g. gnatcatcher 2
Western bluebird 8
Amerctan robin 1
N. mockingbird 1 1
Phai nopepla 1
Starling 1 •
Lazul i bunting 1
Rose-breastedgrosbeak 1
B1ack-headedgrosbeak 2
B. throated sparrow 5 >]0 4
Larksparrow 2
Vesper sparrow 5 •
Brewer's sparrow 4 2
Chtppi ng sparrow 71
Dark-eyed junco 1 15
B. headedcowbird 13 8 1
Pinesiskin 25

e

e_
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Table 12, continued. Migratory bird counts at sprtngs.
II I IIIIIII III i III I I I II) II'IIIIHIII II III II I III Ill !1 IIIIIIII

• N-2 N-1 N-2 N-5 N-7 N-2 N-1
Cane Whtte Rettman Gold Captain Ttpptpah Topopah

sortna Rock SeeD MeadowJack sortna .....Sortna
Soectes

Lesser goldfinch 4
• Americangoldfinch 3

Houseftnch >40 35 ZO
Casstn's ftnch 20
Untd. sandpiper 1

Total number 254 54.... 21 309 499 239 51
• Btrds per vtstt 129±10 108 10±9 63±10 72±17 119±13 51

Spectes per stte 9 3 2 24 18 9 2
Total numberof spectes- 40

Illl III III III I II III I IIIIIIIIII II II lillllllllllll II I Illllll

Table 13. Counts of migratory btrds on FrenchmanFlat reservoirs and at
Mercury sewageponds.
nil I I I IIIIIIIIIII I I II IIIIII I I I II I llll I II I

• N- 1 N-1 N-3
Hercury Sewaqe Well 5b UeS¢

Soectes
Peregrine falcon ]"
Ktlldeer ]1
Greater yellowlegs 1

• Americancoot 1
Commonsntpe 1
Bonaparte's gull b 2
Americanptptt >1
Loggerheadshrtke 1
Hornedlark 1 B

Q Harsh wren 1
Yellow-rumpedwarbler 2
Sage sparrow >20 >20
Whtte crownedsparrow ]
Brown-headedcowbtrd 1
Housefinch >6 >40

e
Total species = 15' "
" - First recent sighttng stnce reported by O'Farrell and Emery (]976)
b. First recent sighttng stnce recorded by Castetter (unpubl. fteld notes

• |975-77).

e
II II
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DISCUSSION

Feral Horses and other Large Mammals •

The migration of different componentsof the herd in the summerand fall
appears related to several factors such as the locatton of water sources,
rtstng atr temperatures, Increasing water needs, forage availability and loss
of ephemeral water sources. It ts not known why somebands moveto the Camp /)
17 regton for summerwater and why others move to Captain Jack Sprtng regton
at the samettme. However the patterns have been consistent over three years
of study. Horses that water around Captain Jack Sprtng tn the summerhave

never been observed near Camp17 pond durtng any season. Similarly most bands •
(except F) that habitually use summerwater at Camp17 pond, have not been
seen near Captain Jack spring. Certain bachelor males seem to be more
flextble than regular bands and appear in both regions from year to year (see
Greger and Romney1991b). Therefore, bands occupy " homeranges" whtch
tnclude all the resources horses need to survive. Formation of homeranges by •
bands undoubtedly tnvolves a "learning component"developed through
conditioned responses and past experiences. However, the flexibility of such
responses towards a changing environment ts not known. Therefore, tf the
availability of a "man-made"water source was discontinued during a crtttcal e
period (t.e.summer), it is not known tf feral horses could respond by locattng
another.

A total of 59 adult horses were identified in the population during the first

year of study (1989-90). Since then, no new adult horses were identified •
(i.e. possible immigrants) from 1990 through 1992, suggesting that the
population was insular. This finding is noteworthy, considering that the
Nellts Atr Force Range located dtrectly north of the NTS currently harbors an
expanding population between 4000 and 5000 horses. However, stghttngs of
large groups of horses (>80 Individuals) were made tn 1992 near the northern II

boundary of the NTS in Kawich Valley. It is likely that rugged terrain and
narrow canyons in this region are restricting direct horse movementinto more
southern regions of the NTS. Playas are also known to be barriers to horse

dispersal (Berger 1986). Q

Cause of Foal Losses

Growth of the NTS horse population in 199Z appeared ltmtted by predation
pressure. Mountain lion predation appears to be the most reasonable •
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explanation for the sudden disappearance of healthy foals. Hissing foals have
been noted in each year of study since 1990, with seventeen missing in 1992

• alone. Disappearance of foals with no observable deficiencies over very short
time intervals (several days to a week), suggests losses due to predation.
Furthermore it is not probable that losses of i00 percent could be the result
of inbreeding mortality alone. Similarly, migration of foals away from bands

l) by themselves to other regions is not reasonable. Other knowncauses of death
for horses on the NT$ tnclude vehtcle collisions on highways (one yearltng was

ktlled in spring of 1992). Numerous old skeletal remains (>15) Including
several foals have been located on the NTS over the last four years indicating
that horses complete their life spans here. Foal survtval rates previously

• reported in North America ranged from 67 to 93% (Berger 1986, Stntff et al.
1986, Wolfe 1986). Estimated foal survtval at the NTS over three years was
lower (6 of 38 foals or 16 %) than any studies reported in the U.S. Most
recently, mountain lton predation on feral horses in the Montgomery Pass Wild
Horse Territory ltmited annual foal survtval to about 27 percent over four

• years (Turner et al. 1991).

Although foaltng rate increased appreciably tn 1992 over 1991, all foals

perished by the end of summer. Total rainfall (X) received during three years
was significantly correlated with foal production (r-.99; Y - .04 X + 4.178)e
and foaling rate (r-.99; Y -.0014 X + 0.]09) (Table 14). Similarly spring
rainfall (during the final trimester of gestation) was significantly
correlated with number of foals produced (r-.98) and foaling rate (r- .97).
Foal survival was negatively correlated with rainfall (r- -.84) suggesting

• some other factor is crucial. Improvedforage conditionswere observed in
1992 and foals should benefitfrom this, howeverbenefitwas not reflected in

increasedsurvival (Table14). Findingdirect evidence for the sudden

disappearancesof healthyfoals on the NTS in recent years has proved to be

difficult. The difficultiesarise becauseof the large areas that need to be

• searched. Becausethe period of heaviestpredationappears to be June
(Table 5) search effort should be concentratedat this time.

Deer numbersmay lag behind other mammals as they respond to easing drought

• conditions. However, if deer numbers are increasingas surveys suggest,then

predationby mountain lions could shift away from horses back to deer, their

usually abundant prey. It is also feasiblethat the total foal losses could

be explainedby predationfrom severalselectivelions alone. Foals have were

lost at a rate of about one or at most two individualsa week, well within the

• capabilityof two mountain lions. Two optionscan be consideredto answer the
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questton of predation; Ftrst ts to put transmitters on mountatn ]tons captured
tn the NTS, and track thetr movements to foal tng areas, observing evtdence of
predation. The second ts to attach transmitters w|th mortality sensors to 4)
foals, and monttor ktlls as they occur, recording cause of death.

Table 14. Estimated foallng rates and foal survtval compared to ratnfa11 (w)
measured at the Tlpptpah Spr|ng weather statton (Eleana Range) from 1987-1992.

IIIIII III IIIII IIIII III111111111IIIIIII I I I I IIII III III I II I II I I I I I IIIIIIIIIIIIIIIIIIII e

Jan-Hay ratnfa11 191 127 39 67 98 194
Total ratnfa11 350 204 60 123 19Z 322
Total foals 4" 9 12 17
Foaling rate 0.27 0.39 0.55 •
Foal survtval 0.22 0.33 0.00
°-Incomplete survey

I II I1! IIIII IIIhllIIII I I I IIII I I I I IIII I IIIIIII IIEI IIIII

Concluding Remarks on Feral Horses
e

Low values for foallng rate and foal survtval may tnfer energetic constraints
for thts population durtng drought conditions. Because the population ts

small, predation may regulate recruitment and population growth. Although
data are limited to three years, the NTS population has remained nearly stable e
over the period. The NTS population has increased tn stze from only about 60
to 65 individuals over three years, an average growth rate of about 2 or 3
each year. Assuming an annual rate of increase of 2 _ and average rainfall,
it ts conceivable that the NTS herd would grow to 80 or more individuals tn

ten years. •

Monitoring of fera] horses shou]d be continued on a year]y basis to compare
drought years to norm] or above normal ratnfa]] years. Future work should

emphasize accurate measurements of foa]tng rate and foa] survtva], whtch
reflect the well-being of the population. Also, predation as a natura] •

mechanismof population control could be more closely examined. The
construction of graztng exclosures with vegetative monitoring is recommended
to measure potential tmpacts that horses may have on the habitat or on

sensitive plant spectes. Extensive horse trails and moderate trampling of e
vegetation neap water sources and springs (tn particular Captatn Jack) has
been observed and photographed over several years time. Heavtly to moderately
grazed habitats by horses on the NTS total about 80 mi2. Considering a
subjective denstty of one horse per square mile to limit impacts on heavily
used areas, we recommenda maxtmumpopulation stze of 80 horses. Should horse •
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numbersincrease over the limit allowed, the excess numberscould be
considered for removal. The NTSis ecologically valuable becausea large

• proportion of the land area (90%) ts stt11 undisturbed. Historically, very
few areas in the west have recetved any protection from overgraztng. The NTS,
by contrast, has not been impactedseverely by graztng of livestock and
therefore has ecological and scientific as well as cultural value. Growthof
the feral horse herd, tf left unregulated, ts a threat to thts value and0
should be managedwtth concern for maintaining the ecosystemwtthtn reasonable
l tmtts.

Btrd Observat|ons

0
Btrds, especially raptors are belteved to be sensitive Indicators of the
environment (Newton1979). Passerine species as well have been used as
Indicators of the environment for impacts suchas graztng (Bockand Webb1984,
Medtn and Clary 1990). Trend analysis of restdent breedtng btrds can pose

• problemsbecauselosses can occur on wtnter ranges of spectes, and be
misinterpreted as local tmpacts (Rotenburyand Wtens1980). A recent ten year
analysts of christmas btrd count data, offers somepromtse for analyzing btrd
trends, becausett accounts for species abundanceon winter range (Root 1988).

0
Over the last four years, relative changesin bird abundancehave been
observed at the NTS, although effort dedicated to bird monitoring has been
low. The changesnoted are qualitative but consistent with species responses
to drought which ltmtts water and maymodify the food base. Smith (1982)

• documenteda reduction tnbreedtng numbersand somestructural community
changesin a resident population of passerine birds during a drought tn
northern Utah. Migratory birds suchas ducksand loons (etc.) dependanton
water have also been shownto be negatively affected by drought (Evrard et al.
1978, Rohweret al. 1979, Sykes 1979, Derksenand Eldridge 1980)

0

Three basic methodsexist for monitoring raptors. These include nest site
studies, road surveys and observations from a fixed point (e.g. a
mountaintop). On the NTS,we have implementedwork on the first two methods

• withmoderatesuccess. Becauseeffortexpendedin raptormonitoringhas been
minimal(resultingin low counts),the datahave beencombinedacrossseasons

andthen by years. The datageneratedto date are usefulin describinga

specieslistas well as relativeabundanceof the more commonspecies. The
most frequentlysightedraptor(alsothe mosteasilyobservable)was the

• turkeyvulture. Countsof this speciesincreasedeachyear since1990
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suggesting an upwardtrend with easing of drought conditions (Table 10).
Thesedata agree with the increased counts of turkey vultures in 1992 recorded
from the GoshuteMountains in northern Nevada(Hoffman 1992). At the NTS, •
increased stghttngs were noted for over eight species of raptors in 1992 with

red-tailsincreasingby about59;. Overall,the dataprobablyindicatean
increased regional abundanceof raptors. Increased abundanceis most likely
due to increased reproductive successregion-wide. Turkey vultures which are
strict carrion feeders may be increasing their residence time on the NTS •
influenced by the abundanceof road kill animals or increased foal production
of horses (afterbirth remains), which represent a significant food resource.
Someevidence for increased total numbersof recorded roadktlls (large
mammals,small mammalsand snakes) in 1992 (110) over 1991 (63) was apparent. •
Future raptor work on the NTSshould concentrate on improvedquantification
becauseof observer bias as well as methodsbias. Roadsurveys are arguably
the best method(cost effective) to monitor trends at the NTS, becausethey
are generally effective in measuring raptor responsesto different land use
patterns in various habitats. •

Ravenmonitoringin 1992,indicateda trendin increasedreproductiveeffort,
suggestedby additionalactivenestslocatedand increasednumbersof

nestlingsobserved. Futureplansareto censusall activenestsin 1993for 0
nestlingsand reproductivesuccessand to searchareasin deserttortoise
habitatnearactiveravennestsforremainsof deserttortoises.

Observations of migratory birds at water sources in 1992 provided some
evidence that larger flocks of passerine birds were commonincluding large •
groupings of Juvenile birds. Presenceof these flocks in mid-summerat water
sources provided indirect evidence of reproductive successon the NTS.
A newspecies record included a Rose-breastedgrosbeak, an uncommonvagrant
from the mid-west. Several Bonaparte's gulls and a solitary sandpiper (both
uncommonmigrants)were observedat well reservoirs,the firstspecies •
sightingssinceobservationscommencedin 1989.

Countingbirdsaccuratelywhen observedin largeflocksat someof the spring

habitatshas provedto be difficult.A new methodwillbe employedin future •
surveyswhichwillquantifynumberof birdvisitsto a watersourceper hour
as a quantitativemeasureinsteadof tryingto estimatetotalnumbers. Some

habitatsexist(e.g.CaptainJackspringarea)wherebirdsoccupyextended
canyonsandwasheswith ephemeralwaterwherecountingaccuratelyis
impossible,allowingonly cruderelativeestimatesof numbers. •
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ABSTRACT

l) Measurement of perennial plants on the Nevada Test Site in 1992 revealed some
recovery from drought damagetncurred from 1988 through 1991. Rainfall was
better than any year since 1984, but growth was limited by seasonaltty of the
precipitation and the severely reduced sizes of most shrubs. Germination of

Q new perennial plants was sparse, but the bunchgrass Oryzopsfs hymenotdes and
the shrub Atrtplex canescens had widespread but scattered germination, and
herbaceous sub-shrubs like Sphaeralcea ambigua and Nlrabtlts pudtca increased
in size and numbers. On Pahute Mesa sagebrush species (Artemfsfa nova and
A. trfdentata) germinated in large numbers. Pinyon pine (Ptnus monophylla)

• trees near 17 Campwere damagedby scale tnsects (Natsucoccus acalyptus), but
the Infestation ended in 1992. Vegetation was monitored in three subsidence
craters. Changes tn the craters were complex, mediated by drought,
disturbance, and the aspects of the different slopes. At middle elevations
(1400 to 1600 m) there was ltttle change over three years tn the shrub

• populations of a scraped area in Mtd Valley or a burned stte tn Red Rock
Valley. Oryzopsfs hymenotdes Increased tn denstty on the burned stte, whtch
was moderately grazed by feral horses.

e

e

e

e
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INTRODUCTION

Perennial plants on the Nevada Test Stte (NTS) have been studted stnce the end •
of above-ground nuciear weapons testtng in the late 1950s (Shields and Richard
1961; aeatley 1979). Since 1987 the Department of Energy has monitored the
status of the vegetation and animals on the NTS through its Basic
Environmental Compliance and Monitoring Program (BECAHP). 1992 was the sixth e
year of data collection under the BECAMPprogram, and this report is largely
restricted to documenting conditions of perennial plant populations in 1992
and changes since i991. Results of 1987 through 1991 monitoring of vegetation
are in Hunter and Medtca 1989, Hunter 1992, and Hunter et al., in press.

e
Monitoring of perennial plants on the NTS is accomplished by repeatedly
censuring shrubs and trees on permanently marked 100 mz belt transects
scattered throughout the NTS. Baseline sites, areas of minimal or no
disturbance, are sampled every year with one transect each in Jackass Flats,
Frenchman Flat, Yucca Flat, Pahute Mesa, and Rainier Mesa. Disturbed sites, •
|ncludtng above-ground blast zones, subsidence craters, drill pads, burned
areas, and rodent-denuded areas are censured at three year Intervals. In
1992, three subsidence craters, one burned stte, and one scraped and compacted

area were censured. •

Although many publications on various aspects of NTS vegetation have been
produced in the decades of testtng, the only study comparable to the BECAHP
monitoring effort was work of J. C. Beatley (1979), who reported the status of

perennial plants for 1963 and 1975 on a set of 63 plots scattered over the •
NTS. She found small increases over that pertod tn cover, mean hetght, and
number of plants per stte, as measured by ltne Intercept transects, but dtd
not provtde statistical confidence ltmtts for those observations. Because of
technique differences, and certatn btases related to technique, her data are
only grossly comparable to the BECAMPdata (Hunter in press). •

Data covering 1981 through 1992 taken to monttor the vegetation downwtndof
the Ltqutfted Gaseous Fuels Sptll Test Factltty (Hunter et al. 1991) on

FrenchmanLake (a dry playa) provide the longest period of data taken with •
comparable techniques. Those transects continue to be censured yearly under
the BECAMPprogram.

e
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METHODS

• Study sites monitored in 1992 ranged from elevations of 954 to 2283 m (3130 to
7490 feet), covered the range from p]aya-edge to mountain top, and monitored
vegetation vawtng from Hojave Desert scrub to pinyon-juniper woodland
(Table 1, Figure ]).

a
Table 1. Sites of perennial plant measurements in 1992.

I II I III

SITE ELEVATION DOMINANTVEGETATION LAST
m CENSURED

• FF66 940 P]aya edge, Atrip7ex confertifo7ia 199]
FF67 940 P]aya edge, Atriplex canescens 1991

FF81 945 AtripTex canescens 1991
FF84 945 Larrea tridentata 1991

JAFO01 954 Larrea tridentata 1991
e

FRFO01 965 Larrea tridentata 1991

YUF019 1213 Crater U3cn, Atrfp7ex canescens 1989

YUF020 1241 U3cn contro], AtrfpTex canescens 1989

YUF021 1234 Crater U7au, Atriplex canescens 1989
e

YUF022 1251 U7au contro], Tetradymia axi77aris 1989

YUFO01 1237 Baseline, AtripTex canescens 1991

YUF023 1277 Crater UlOaf, Atrip7ex canescens 1989

YUF024 1300 UlOaf contro], Ceratoides 7anata 1989

• H]DO04 1439 Scraped, Ephedra nevadensfs 1989

H]DOO5 1445 Control, Coleogyne ramosissima 1989

REDO0] 16]2 Burned, Ephedra nevadensis 1989

REDO02 1612 Control, Ephedra nevadensis ]989

• PAHO03 1910 Drill pad control, Artemisia 1989

PAHO08 1920 Harked pines, Pinus monophylla 1991

PAHOOI 1923 Baseline, Artemisia nova 1991

PAHO07 2134 Harked pines, Pinus monophylla 1991

• RAMO01 _283 Baseline 1Pfnus mono_h,_77a, 199]

e
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Ftgure 1 - Samplesites for perennial plants on the NevadaTest Site tn 1992. •
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Precipitation data are from the Nattonal Oceanic and Atmospheric Association,
U. S. Weather Bureau Nuclear Support Office, whtch monttors a set of stattons

• around the NTS.

Sot1 moisture was measured at three baseline sites (FRFO0], JAFO0], YUFO01)
using fiberglass resistance sensors (Colman blocks, Sotl Test Inc, Peoria,

• 111). Readings were temperature-corrected following a graph supplied by the
manufacturer. Sensors were placed at 1, 5, 10, 15, 30, 50, 75, 100, 125, and
150 cm depths. Resistance sensor reading below 900,000 Ohmswere considered
to indicate sot] moisture available to plants.

• The basic techniques of perennial plant measurements dtd not change from
previous years (Hunter in press). A 50 m fiberglass tape marked tn cm was
stretched between two permanent metal fenceposts. All perennial plants within
I m of either stde of the tape were measured (maximumheight, maximumwidth,
and width perpendicular to the maximum), and notes were taken on their

• reproductive state, percent of canopy dead, and grazing damage. Mean heights
and widths, cover, and volume were calculated from the s|ze measurements, and
biomass (dry weight) was estimated from the volume data ustng regression lines
reported in Hunter and Hedtca 1989. Summarydata are reported here as

• Appendix G, and the raw data are available through Reynold's Electrical and
Engineering Co., Inc.'s Coordination and Information Center. Note that cover
was not corrected for overlapping canopies, and the estimates are therefore
somewhathigher than the percent of total area covered by shrubs.

• SomeImportant species are monitored by marking individuals on particular
sites, then returning to measure those Individuals periodically. The same
data are taken for those plants as for those measured on transects.

RESULTS
e

Heather

Total rainfall in 1992 was generally greater than that for seven or eight of

• the last ten years (Table 2). It ranged from 141 mmin Frenchman Flat (Well
5B - 939 m) to 434 mmon Rainier Hesa (2283 m). Total rainfall was not

strictly related to altitude, and Jackass Flats (1042 m) received considerably
more than Frenchman Flat (940 m) and Yucca Flat (1195 m), as has been true for
several years (Table 2).

0
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Table E. Precipitation(an) on the variousNTS landform as reportedby NOAA.

> indicatessome data are missing.iiii ii i iii illll lllllilllli i ili iiiiiiiiiiiii111111ii iiiii,,i iiii

YEAR JACKASS FRENCHHAN YUCCA PAHUTE RAINIER e

........... FLATS ....... FLAT FLAT MESA MESA i

1983 303 222 350 >350 682
1984 258 225 276 197 >348

1985 83 83 106 88 >205 •

1986 171 152 154 >160 302

1987 >209 163 194 >272 389

1988 132 111 114 >164 263

1989 104 29 63 83 140 •

1990 108 80 54 169 188

1991 137 79 105 198 359

i _99_1 ii_4 imm141 iiiiii2_0 i 206 434
e

The three baseline sites where soil moisture was monitored were somewhatwet

from January through mid-July, although amounts in soil were minimal after

mid-June (Table 3). Soil drying at this time followed a normal pattern related
to seasonal temperature patterns and shrub phennlogtes, caused by rapid shrub •
water use in late spring.

Table 3. Shallowest (mtn) and deepest (max) soil depths (cm)wet (<900,000
Ohmson resistance sensors) at three baseline sites during 1992.
I i i Ill lllll ill I 0

FRFO01 JAFO01 YUFO01

_Date , mln max ....Pate min max Date mln max

JAN 16 1 30 JAN 2 1 15 JAN 16 1 30

JAN 31 5 30 JAN 21 5 30 JAN 31 5 30 •

FEB 14 1 - FEB 14 1 - FEB 14 1 -

FEB 27 1 50 FEB 28 1 100 FEB 27 1 50

HAR 12 1 50 MAR16 5 125 MAR12 1 75

APR 8 5 50 APR 8 5 125 HAR30 1 - e

HAY 26 30 75 APR 29 10 150 APR 17 5 75

JUN 8 75 75 HAY 19 30 150 APR 29 10 75

JUN 22 75 75 JUN 1 30 150 HAY 12 10 75

JUL 9 75 75 JUN 5 50 150 JUN 1 5 75 •
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Table 3, continued.

• FRFO01 OAFO01 YUFO01
iii i i i

Date mtn max Date mtn max Date mtn max
JUt 20 DRY DRY OUN29 75 150 OUN 8 10 75

OUt 13 100 100 OUN22 30 30

• SEP14 DRY DRY JUt 9 30 30

OCT 9 DRY DRY OCT 9 DRY DRY JUt 20 30 30

NOV 4 5 15 NOV 6 10 10
NOV24 15 30 NOV25 DRY DRY SEP14 DRY DRY

e DEC22 1 50 DEC10 5 75 OCT20 DRY DRY
NOV 4 5 10
NOV24 10 10

DEC22 1 50 I,
I I I I I

e

BASELINESITES

Numbersof perennial plant species on all baseline sites generally increased
• from1991to 1992 (Table4), as a resultof seedlinggerminationduringthe

springof 1992. Coverand totalvolumealsoincreased,as themore mature
shrubsand treesincreasedin sizefollowingseveraldroughtyears.

• Table 4. Density (n/m'), cover (%), and total abovegroundvolume (m'/lOOm')
on the five BECAHPbaseline plots. Data for RAMO01are 1988-1992, for the
rest 1991-92.

JAFO01 FRFO01 YUFO01 PAMO01 RAMO01

• DATE AUG HAY OUN MAY OUL OUN SEP AUG AUG OUt91 92 91 92 91 92 91 92 88 92

n/mz 179 227 40 64 173 259 812 720 892 1040
cover % 27 36 11 13 19 23 39 42 64 70

m' 16.3 19 0 12.9 14 4 9 7 1]. 9 12 0 ]4.8 99.2 ]61.2
1_ ' " "1 I "

Seed11ngs

Seedlings were of relatively few species, and germinated only in communitiese
where the species already occurred. The most commonspecies which germinated

- 184 -

e



e

were Atrtplex canescens and Oryzopsts hymeno_des. Both germinated tn many
places at elevations of 945 to 1600 m. AtrJplex canescens germinated near
FrenchmanLake, where it was dominant over large areas before the drought, and •
on scattered disturbed areas elsewhere. NewAtripTex seedlings were not seen
on control and baseltne plots dominated by Larrea trJdentata, LycJum
andersontf-Grayfa spinosa, or CoTeogyne ramos_ssJma. OryzopsJs hymenotdes
seedlings were found on both disturbed and baseline sites, except where soils
were fine-textured or compacted (Hid Valley, near FrenchmanLake). Several •
dominant species geminated only on the undisturbed areas where thetr
populations were dense, Including Artemisia nova (PAHO01), Artemtsia
tridentata (PAMO03), and Coleogyne ramosisstma. Other species which germinated

were seen only rarely, at one or a few sites. They were generally herbaceous •
perennials, such as bunchgrasses, Sphaeralcea ambtgua, and ErJoneuron

pulchellum. Somerhizomatous perennials also increased in number, Including
Polygala subsptnosa (YUF020), Kochia americana (FF66) and Ephedra nevadensis
(HIDO05, REDO01), and N_rabtlts pudJca may have increased both by seed
gemination and rhizomatous spread. On Rainier Hesa a number of new L_nanthus •
nutalltJ probably germinated in 1992, although the four years between censuses
and the large stze of somenew ones suggests germination may also have
occurred earlier there.

Grovth •

Host of the change _n perennial volumes since monitoring began has been

through dteback of the large plants which contribute a majority of the volume.

Huch of the recovery evident tn 1992 was a result not of germination, but of •
regrowth. A convenient way of expressing plant growth that removes someof
the size btas between small and large plants is to use a logarithmic formula
for change in stze (Erickson 1976). The fermula k - [ln(size 2/stze
1)/elapsed time] is easily calculated for plants measured at two different
times. The resulting "growth constant", k, requires some interpretation, •
however. A plant with k>l will double in size in less than a year. Ambrosia

dumosa in Jackass Flats has had k > 8 over a one year period (Hunter 1989).
Ephemeral plants sometimes have k > 10, and can double in stze tn less than

two weeks (Hunter, unpublished data) (Table 6). •

Growth constants for several species exceeded 2 for the period 1991-1992
(Table 7). Ambrosia dumosaon the FrenchmanFlat baseltne plot and
Acamptopappus shockleyi and Ceratoides lanata on Yucca Flat grew that raptdly.
In Jackass Flats growth approached those rates in Acamptopappus shockleyi and •
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Table 5. Seedlings of perennial plants found on BECN4Pplots in 1992.

ART ART ATR ATR COL HIR ORY SIT SPH STI

PLOT NOV TRI CAN CON RAft PUD HYIt OUB ANB SPE

FF66 50

FF67 31 626 9

FF81 147 1 3 294 5

FF84 50 78_

JAFO01 34

FRFOOI 18

YUFO19N 1 26 1009

YUFO]9S 23 488

YUF020 1 185
' 182
,.., YUFO21N
co 2
o., YUF021S
i 3

YUF022

YUFO01 10 4 4 60

YUFO23N 12 38 2

YUF023S 24

YUF024 51 ]
1

HIDO04

HIDO05 15

REDO01 2 186
34 3

REDO02

PAlqO03 10000 8 12

PAHOOI 102 1
4
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Table 6. Time required to double in volume for different growth coefftctetns
IIIII III i III[ll III I_ II L III IIIIII II III ...... I IIIIIIIII I - III I IIIIIIl'l

........... k ...... time ................... _ •
O.1 6,9 years

O.2 3,46 years

0.4 1.73 years

O.7 361 days •
1.0 ;!53 days

2.0 126 days

3.0 84 days

4.0 63 days •
5.0 51 days

7.0 36 days

_T_ , _8 days

e
and Ambrosia dumosa. Other species like the dominant Larrea tridentata and

Lyctum andersonii had negative and zero growth constants for the same period.
These two extremes represent differing growth/dteback strategies tn the
several species.

e

Table 7. Growth constants (k - ln(V2/?t; V - volume, t - years) for common
shrub species on baseline plots for 1991-1992. Error terms ate ± 2 standard
errors of the mean (_em), () enclose numbers of plants matched at the two
times.
l__IN I IN I Illll Ill I I IIIIII 0

SPECIES JAFO0] FRFO0] YUFO0] PAHO01

Acamptopappus +1.8+0.2 +2.4+0.9

(80) (6)

Ambrosia dumosa +].3+0.1 +2.2+0.6 •
(65) (14)

Artemf sf a nova +0.5+_0.1

(148)

Atr_pTex cane:cens +1.9±0.5 •
(30)

Ceratoides 7anata +2.0+0.6

133)I I I II I II Illll IIIlll

e
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Table 7, continued.
IIIIIIIIIII,I IIIi Ilql III II III II II III II IIIIIIIIII I III IIIIIII II UIIIIIIIII

l) Soectes ................ JAFOO] F_FOO] ........ yUFO01 ....p_OOl

Ephedra nevadens_s +0.4_0.5 -0.1+0.4

(28) (28)

GrayJa sp_nosa +1.14+0.4

• (32)

Larrea trtdentata -0.1±0.1 +0.4±0.8

(7) (e)

Lyctum andersontf 1.15±0.8

• (13)

Nenodora sptnescens +0.2±0.4

(20)

Oryzopsts hymenotdes +0.4±0.6

• (11)

$ttanton Jubatum +1.1±0.3

(ee)

Dead Grass -0.5±0.3 -1.2±0.4

• (48) (33)

Dead Shrub -0.6±0.2 -0.0±0.2 +0.2±0.2 +0.5±0.9

.......... (86} ......... (100_ (224_ , II, (_0_

e
Long-Term Trends

The baseline site in Yucca Flat has been sampled each year since 1987.
Perennial population shifts due to drought were a major influence on that and

IF many other NTS sites sampled less frequently. Many species declined

significantly in numbers over that period, and someherbaceous species died
out completely (Table 8). Others, notably Ephedra nevadensis, Atrtplex
canescens, and Grayta sptnosa decltned only slightly. Recovery of drought-
hardy shrubs in 1992 was not dramatic. Someshrubs badly damagedby droughte
continued to die. Those species which increased in numbers tn 1992 were

largely herbaceous species, especially Sphaeralcea amb_gua, N_rabtlts pudtca,
and the perennial grasses.

e
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Ltve volumes of shrubs showed stmtlar trends, but were wetghted by stze of the
different spectes (Table 9). Because herbaceous perennials are small, they
contributed 11ttle to total 11ve volume (<IS). Total ltve volume on YUFO01 4)
Increased only 9X tn 1992, and was only 64_ of the 1987 estimated volume.
Atrtplex canescens Increased dramatically, to becomethe domtnant spectes tn
terms of 1992 volumes. Grayfa spfnosa doubled tn total volume, approaching
tts peak volume (1988). Two spectes, Lyctum anderson11 and Ephedra nevadensJs
continued to shrtnk tn total volume, but at the same ttme put out new 4)
branches. These spectes, whtch sat through the drought tn a domant
condition, tended to lose old branches when new ones sprouted from the center,
resulting tn both new growth and overall shrinkage. In terms of total 11re

volumes, Atrtplex canescens durtng thts pertod went from fourth to ftrst 4)
place. It has a shorter life-span (several decades) than Ephedra nevadensfs,
Grayta sptnosa, and Lycfus andersont_, and wtll probably not rematn domtnant
at thts location.

Table 8. Counts of Ltve Perennial Plants by Spectes, and dead shrubs and 4)
_rasses on a 100 mt Baseltne Plot tn Southwestern Yucca Flat, 1987 - 1992.
marks grasses.

II i [ El II IIII H I ] I ..... IIIII II IIII -- I,ll IIII I I!llllllII I I Ill

SoeGtes 1987 lgB8 1989 1990 . 1991 ..... 1992

Acamptopappus 44 34 26 13 11 9 4)
shockleyt

' Arabfs pulchra 0 1 0 0 0 0

ArtemtsJa sptnescens 49 47 38 21 6 2

Atrtplex canescens 36 38 38 4] 31 32 4)
Ceratofdes lanata 65 58 53 54 42 35

Ephedra nevadensfs 22 18 21 2] 21 18

Ertoneuron 28 17 0 2 0 27

Grayta sptnosa 40 35 34 44 33 35 4)
Hymenoclea salsola 1] 9 8 10 8 5

Lyceum andersont/ 20 15 18 20 14 13

Nenodora sptnescens ] 1 1 ] 1 0

Hfrabtlfs pudtca 7 4 0 0 1 11 4)
OryzopsJs 8 6 5 0 0 4

$_tanJon Jubatum* 28 8 0 0 0 4

Sphaeralcea ambtgua 71 26 Z 0 1 60

st oo,oeoso* •
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_Table8. cont4[jued, ii lie IIIBIIIIIHI lie I i IIB_II I llama ill I miDriBa

• _nmc4es .... ....... 1987........ 1988 1989 .. 19D0 1991 , 1992
• - .... -- - [ ........ mll L! I -- ] " ---.

Tetradymta axt 71art $ 2 2 2 2 2 0
Totals 438 329 251 237 175 258

Deadgrasses - - 8 32 44 33

• _Dead.......shrubs ,,.,,,,i,,,un ...." -. 55 , _ ]f7 H.,,,,_,_9 , ,,,,,,,,23_)

L Table 9. Estimated live volumes(liters per 100 mt) of perennial plants on a

basellno plot |n southwesternYuccaFlat, 1987-1992. "marksgrasses.[]I ............................... Illlll IIIll!lllll IIIIIII F II III Illlllll _lJl

l Spoctos _ 1987 1988 1989 1990 1991 i992
I [It IN I IIII I UII]Ul I I Illll lit unInl I I IlllrJl]l It nnnen[ngnnll, , , ........ Z_

Acamptopappuss#ockleyt 592 344 381 16 41 93

Arab,s puTchra 0 1 0 0 0 0

• ArtMtsta spJnescens 732 537 575 47 32 5
AtrtpTex canescens 2085 1535 1264 921 893 3802

Ceratotdes lanata 798 461 611 378 265 780

Ephedra nevadensts 5007 5320 5015 4482 4130 3599

• Erioneuron puichellu.* 1 2 0 0 0 0

Grayta sptnosa 2948 3195 3015 1598 1392 2612

Hymenocleasalsola 420 196 188 44 41 238

Lycfum andersontt 4073 3511 2681 2521 2630 677

• Nenodora sptnescens 1 1 1 0 1 0

Nirabtlts pudtca 5 1 0 0 1 89

Oryzopsts hymenoides* 41 10 2 0 0 3

$ttanion Jubatum* 11 2 0 0 0 0

• Sphaeraicea ambtgua 34 20 0 0 0 11

Stipa specfosa* 2 3 3 2 1 1

Tetradymfa axillarts 1732 1583 1869 1636 1514 0

Totals 18,482 16,722 16,604 11,646 10,941 11,910

• Deadgrasses - - 4 21 57 13

_ i i _ i i _ I I IIli I I Ilillll I ii iii il ii illi III [ in u i....

O
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Fuel Sptll Transects

The longest runntng spanof perennial plant data currently available ts for •
several transects set up In 1981 to monttor the regton downwtndof the
L|qutfted GaseousFuels (LGF) Sptll Test Factltty on FrenchmanLake. They
were resampledtn 1986 and somehave been censusedevery year stnce. The area
ts dominatedby monoculturesof Atrfplex canescens, Atrtplex confertfFolle,
and Larrea tr_dentata tn different sotl types. Of the four transects •
monitored stnce ]987 two (FF67 and FF81) are dom|natedby Atrfplex canescens,
one (FF66) by Atrfpiex confertfrolfa, and one by Larrea trtdentate (FF84).
Numbersof 11ve p!ants decllned precipitously durtng the 1989-91 drought.
Essentially 811 Atrfplex plants dted. OnFF84 only Larrea tridentata survtved •
tn 1991. Total 11ve volumesreflect the decllne tn numbers, in 1992 the
reboundtn numberswas due to gem|nation of Atrfplex spec|es and some
herbaceousperennials (Table 6), but stzes were Insignificant tn comparisonto
prevtous years. Onthese transects there appearedto be an approxtmete
doubllng of Atrfplex volumesfrom 1981 to 1986 (Table 10), whtch would be g
reasonable gtven the two wet summersof 1983 and 1984 (Table 1).

Table 10. Perennial plant numbersand total 11ve volumes(m') on four lO0 m'
transects northeast of FrenchmanLake.

Ill __ I I I II I I I I lllHll Ill i II II Ill I II Illll ill I

T,,ransect 1981 1986............1987 1988 1989 1990 1991 1992
...... i i i i i iilliilllli ill i ill i iiili i i

Numbers

FF66 113 117 145 137 111 10 26 85

FF67 87 53 66 72 48 15 I 721 •

FFB] 83 117 --- 55 46 5 0 451

FF84 16 19 ...... 10 8 5 133

Ltve volumesma
4)

FF66 3.8 ]0.6 ]].3 ]2.3 7.0 O.2 0.05 0.09
FF67 2.4 4.4 5.6 5.2 2.6 0.7 0.06 0.05

FF8] 3.] 5.6 --- 3.7 3.7 0.5 0.00 0.02

....FF84 13.3 .... 12.8 , -.---- , ]_0- _|T3 _).10 _,_3 •

e
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Xndtvtduals

• Xndtvtduals of Yucca brevfro;fa (YUFO01), Juntperus osteosperma (PAMO0]),
Pfnus monophylla (RAMO01)and cactt (YUFOOl)have been marked on baseline
plots. In add|tton, a healthy Pfnus monoplly?la population has been marked on
PAMO07,the control plot for a dr111 pad on Oead Horse Flats road, and a

• dtseased population was marked where Ptnyon needle scaie was vtstbly
defoliating trees north of 17 Camp, tn atg Burn Valley (FAMOO8)(Ftgure Z).

In contrast to the years 1989 through 1991, there were no deaths tn censused
Yucca brevffolfa Individuals tn 1992 (only 63 of 88 locations were exam|ned,

II which |ncluded 25 of 31 11ve plants, due to lack of ttme). Excluding two
mature trees, growth tn he|ght averaged 5.2 ± i.6 cm (X ± 2 sem), brtngtng
mean hetght of 23 young plants to 29±4 cm from 24±3 (2 ±2 sem). Th|s
was the ftrst year of stgn|ftcant growth (t - 6.7, d.f. - 22, p - 10"') since
thts population was marked tn 1989.e

Seventeen Juntperus osteospema were remeasured for the fourth year tn 1992 on
the Pahute Mesa baseltne plot, PAMO0]. Of 15 plants censused both years, mean
change tn height was +2 ± 4 cm (Jl ± 2 sem), thus there was no growth for the

q) year, as tn the two prevtous time pertods (Hunter, tn press). Mean hetght was
100 + Z6 cm, compared to 99 ± 28 cm tn 1991 and 100 ± 28 tn 1989 (Jl ± ] sere).

Of three marked populat|ons of pinyon ptne trees, two were recensused tn ]992.

On plot PAMO08,tnfested wtth p|nyon needle scale (Matsucoccus acatyptus),
It three of the SO trees dted. Mean hetght on thts plot was 157 ± 18 cat both

years (X ± 1 sem)(Table 11). Trees on plot PAMO07,considered an unaffected

control plot, grew s|gntf|cantly, (t- 3.Z, d.f. -49, p- 0.001; Table 11).

The damagecaused by ptnyon needle scale ts primarily defoltat|on. Ptnee
needles are generally long-lived, and growth of a branch results tn a length
of branch wtth needles. The average lengths of needle-covered branch ttps
were estimated on the trees tn both populations, and were much greater on the
uninfected _lot (Table 11; t - 3.17, d.f. - 49, p < 0.025). However, |n fall

4) 1992 there was no evtdence of the scale tnsects on the FAFtOOBplot, tn marked
contrast to the prevtous year, and we expect most of the marked trees to
recover tn subsequent years.

e
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Ftgure 2 - Pinyon needles scale (lfatsucoccus acalFptus) on damged pine needles frm plot PNIO08in Big Barn
Valley.

• • • • • • • • • • •



Table 11. Mean height, change in height, and needle cover per branch on Pfnus
monophylla trees on two Pahute Mesa plots in 1992. Error terms are + ] sem.

_D i i i III ill IIIIIIIII I Ill III II II I II I IIIIlillll Iliill I II I lill _1

PARO08 PAR007 RA_001

1991 1992 1991 1992 1991
i i i i i in I m

n 50 47 50 50 50

• height, cm 157 ± 18 157 ± 18 196 ± 11 200 ± 11 224 ± 26

meanA ht, - -3.6 ± 2.3 - +3.8 ± 1.2 -
cm

needles, 9± 1 8+ 1 22 ± 1 26± 1 22± 1

0 .cmlbran_ m,mmm mmmmmm , imlmmlmlm iron,,

Another significant infestation of pinyon needle scale was seen in 1992 near

drill hole U19j, at an approximate location of Latitude 37" 20' 7" N,

• Longitude 116" 18' 57" W. Pinyon needle scale are commonlyseen in other
areas, but at low densities they are insignificant to the health of the host
trees.

DISTURBEOSITES
O

Disturbed sites monitored in 1992 included three subsidence craters, one
scraped/compacted site (and the control for another), and one burned site.

Craters
O

The subsidence craters have proven to be complex environments. The north and
south slopes are visibly different. Shrubs and grasses are more visible on
north-facing slopes and bare soil and scattered shrubs, and litter-filled

• erosion channels mark the south-facing slopes (Hunter - in press). The
centers of the craters have silty playa-like deposits that are generally
devoid of vegetation, as on the playas on the NTS (Figure 3). In addition,

there is much disturbance of the surface vegetation from drilling and staging
activities prior to the test that created the crater. Someareas are scraped,

• some scraped and graveled,and there is usuallya collapsed"mud pond" with a
different soil type. On large craters these disturbancesdo not extend to the

outer edge, but are concentratednear the centers. There are no rims or

throwout mounds, but slopes start graduallyat normal surfacelevel and

• steepennear the center,levellingoff only in the region of water deposits,
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Figure 3 - An ephemeral pondoccupied the bottom of crater U7au in July 1992. •
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which apparently Increases tn depth and area with time. Somecraters are tn
the areas blasted free of vegetation by atmospherictests durtng the 1950s.

l) The surface of northeast YuccaFlat slopes gently toxards the south. There
are scrapeddirt roads leading to the crater andothers passing nearby. One
of the studted craters, U7au, has a sectton of paved road collapsed wtthtn tts
circumference. The craters thus provtde complexenvironments for the plants
inhabiting them.0

Species composition ts probably the best Indicator of disturbance on mostof
the crater transects. Atrtplex canescens, Oryzopsfs hymenofdes, SphaeraTcea
ambfgua, and#frabf7is pudYcacan invade disturbed areas, but are relatively

(l short-lived (decades). CeratoJdes 7anata, Grayfa spfnosa, Po7ygaTa
subspfnosa, and ChrysothamnusvfscYdff7orus are not commonon areas cleared of
shrubs, and are long-lived. The species composition of the various crater
study sttes suggeststhe shrubswere cleared in the past on all but the

o control plots for U3cnand U7au, the south-facing slope of U7au, and posstbly
• the north-facing slope of UlOaf. The numberof species and total shrub

volumes(Table 12) are confirming Indicators, as morespectes and greater
tota] volumesare found on these uncleared transects (Table 12). The control
plot for UlOaf was incorrectly chosen in a prevtous]y cleared area. The new

• plants did not differ in size between the north- and south- facing slopes.
However,in U3cnand U7authere were significantly moreOryzopsts seedlings on
the north-facing slope than on the south-facing slope (U3cn t - 3.33, d.f. -
9, p - 0.004; UTaut = 2.94, d.f -9, p - 0.009) and in U]Oaf numberswere
greater but not significantly (t - 1.605, d.f. - 9, p - 0.126). This could be

• due to better germination conditions _n the north-facing (shadier) slope, to
fewer seed-producingplants inhabiting the south-facing slope, or to greater
erosion, and therefore greater removal of seed from the south-facing s]opes.

OryzopsJs hymenoides seedlings dominatedthe plant numbers,but on disturbede
areas Atrfpiex canescens dominated the perennial volumes. Their numberswere
too few and their sizes confoundedby disturbance, so it was not possible to
compareeffects of aspect on Atrip7ex sizes. In general numbersof Atrtplex
canescens decreasedfrom 1989 to 1992 in the craters, except where a few

• seedlings were found (Table 5). Total volumeswere erratic - somefell due to
drought, others increased as established plants on the disturbed sites grew.
The undisturbed control areas for U3cnand U7audeclined significantly in
total volumes (Table 12).

e
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Table 12. Total live perennial plant volumes (m3/lOOm2), total cover (_), numbersof plants, and numbersof
species on north- and south-facing slopes of three subsidence craters and their associated controls tn Yucca
Flat. Sampled 1989 and 1992.

U3cn UTau UlOaf

NORTH RZD SOUTH CON NORTH SOUTH CON NORTH RZD SOUTH CON

TOTALm), 1989 1884 79 42 4956 1786 2251 8011 1063 0.7 373 405

TOTALm3, 1992 2081 349 567 961 822 452 1902 880 4.4 509 454

TOTALCOVER,1989 4.6 0.2 1.4 15 2.7 6.0 20.4 3.6 O.l 0.8 2.0

TOTALCOVER,1992 4.6 0.5 2.4 2.7 1.2 1.5 4.7 2.3 0.0 0.9 1.0

TOTALn, 1989 143 2 133 342 29 78 203 95 3 18 103
I

TOTAL n, 1992 1180 23 728 691 202 32 66 137 122 43 60
",,,,,I

I # OF SPECIES, 1992 4 2 4 10 5 9 12 6 2 4 4

• • • • • • • • • • •
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Scraped S] tes

• The scraped area tn the center of Mid Valley (MIDO04)showedvery sltght
recovery from the previous censusin 1989 (Table 13). There was 1 more plant
on the 100 m2 area, a bunchgrass,5ttanion Jubatum. The stze of the S.
Jubatum suggestedtt germinated earlter than 1992. The two small Ephedra

• nevadensJs plants grew a sltght amountfrom 1989 to 1992.

Table 13. Summaryvalues for perennial vegetation on the Mid Valley scraped
area and its adjacent control plot, 1989 and ]992.

I I I Ill I Illllili I mill I IN I I IN IN I i

• SCRAPED/COHPACTEO CONTROL
............ _989 , ]992 )989 ,, ],992 ,

TOTALVOLUME,m)/lO0 m2 0.017 0.028 28.3 25.4

TOTALCOVER,% 0.1 0.1 54 52

• TOTALNO_BI_R/_O0m' ,2 3 ]8tL )89

The control plot (MIDO05)also showedvery little change. In 1992 there were
15 Coleogyne ramostsstma seedlings in 100 m2, germinated from three animal

• caches. The bunchgrasses, Oryzopsis hymenoidesand Stipa spectosa, died out
completely on this transect, and there wasno evidence of their germination in
]992. There were three youngcacti (Opuntta echtnocarpa - golden cholla)
whosesizes again suggestedgermination prior to 1992. Although there were
somedead Arteatsia tridentata plants on the transect, there were no livee
ones, and there were Just a few large scattered ones nearby. The transect was
dominated by Coleogyne ramosissima (88 %of volume), but someEphedr_
nevadensis plants were mixed with the Coleogyne, apparently reproducing
largely vegetatively.

e
A secondscraped area, drill pad UZOaonear the junction of Pahute Mesaand
BuckboardMesaRoads,was examined in 1992 (Plot PAHOO2). The perennial plant
transect on the drill pad could not be located, and the seasonendedbefore it
could be replaced. During the censusfor ephemeral plants (see the ephemera]

• section of this report) a Stipa species wasnoted to occur within the 1000 m=
search area, but not within 100 m2.

The controltransectfor the drillpad,plot PAMO03,had a monocultureof

• Artemisiatrldentata.Therewas verylittlechangeon thattransectfrom 1989
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to 1992 (Table ]4). Artemfsia seedlings, presumed A. tridentata because they
were under those plants, were censused on only 1 m= of the transect, where 104
were found. They contributed virtually nothing to cover or volume, and are •

not included in the summaryresults (Table 13, Appendix G). ArtemfsYa
trYdentata madeup 99.97% of the total volume and g9.92% of total cover on
this transect. Of 136 A. tridentata plants measured in 1989, 113 were alive
and recensused in 1992. Mean height increased from 45 ± 3 to 56 ± 3 (cm ± 2
sem), probably due to flower stalk production in 1992. (In 1989 5 of 136 A. •
trfdentata had buds or flowers, in 1992 118 of 126 did.)

Burned Site REDO01

e
One burned area, where perennials were first censused in ]989, was reexamined
in 1992. This site burned in July 1988, probably ignited by a cigarette.
Since 1989 two small Atriplex canescens and numerousOryzopsis hymenoides
appeared on the transect, greatly increasing perennial plant numbers (Table
15, Appendix G). Volume and cover were dominated by crown-sprouts of Ephedra •
nevadensYs, whtch d|d not change significantly from 1989 to 1992. (The
increased number of Ephedra [Appendix G] was due to new rhizomatous shoots
produced outside the canopy edge of the previous crown sprouts.)

Table 14. Perennial plant summary for transect PAMO03,the control for drill •
pad U2Oao.

I I I I II II II

1989 1992

TOTALVOLUME,m_/lOOM2 22.2 23.5
e

TOTALCOVER,% 38.5 36.4

,q()oom' z68 ]42I I I I I I I IN

I

Table 15. Perennial plant summaryfor burned site REDO01and its control •
REDO02.
U III III I III I I II IIIII

BURNED,REDO01 CONTROL,REDO02

]989 1992 1989 1992

TOTALVOLUME, 1.2 1.1 25.9 20.2 •
m3/lOOm2

TOTALCOVER,% 2.9 2.3 30.4 27.9

n/lOOm2 98 288 50 83

SPECIES 3 3 4 4 •
miNimmill IN I I IN
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On both the burned and control areas Oryzopsis hymenofdesnumbersincreased
from 1989 to 1992. The burned site was grazed by horses during the summer,

• andmanyof the Oryzopsfs were damaged. In 1992, 52 of 135 plants were
grazed, an average of about 41 ± 5 %of the canopyvolumebeing missing on
grazed plants. The meansize was larger (basal width - 5 ± 1 cm± 2 sem) on
grazed than ungrazedplants (3.0 ± 0.8 cm± 2 sem)( t, - Z.55, d.f. - 133, p -
0.01)(t4 ts defined in the Ephemeralschapter), indicating horses were0
selecting the larger plants, and evidently not killing them. Onthe control
plot only 2 of 28 were grazed, and the size of grazed plants (6.5 ± 1.0 cm)
was not significantly different from (t - 1.09, d.f. - 26, p - 0.29) the
ungrazedplants (3.8 ± 1.4 cm).

e
In 1992, Salsola australfs grew well on REDO01,but was absent from the
control transect. Assuming1 g/m_ of canopy, it producedapproximately 64 ±
32 kg/lOOmz on the burned area, an order of magnitudegreater than the btomass
of shrubs on the stte (Figure 4).

e

DISCUSSION

Considering 1992 was the wettest year since 1984 on the NTS, the woody

• perennial plants grew surprisingly little. Shrub seedlings were relatively
sparse. The germination of the woodyspecies was largely restricted to areas
where they were already dominant, and seedltng numberswere not great. In
contrast, tn 1983 hundredsof/_bros/a dumosagerminated per square meter in
Jackass Flats following over 99 mmof rain over 11 days in August (Hunter

• 1989). Only on Pahute Mesa, where Artemisia seedling germination approached
that value, was 1992 comparable.

The seasonallty of the rain was the mostlikely cause of poor germination, as
the large storms occurred in February andMarch, and not in warmerweather

Q whenshrubs are active. The samecould be said for growth of the established
shrubs. Because66 % of the season's precipitation fell in January through
Harch (BJY station), whenshrubs are dormant from cold, growth was not
unusually great, even though shrub sizes were depressed by drought and

• competition was reduced.

The perennial data can be explained by several interacting factors. There was
a general tendency for areas with low shrub cover to increase both cover and
total 11ve volumes. This is reasonablegiven the absenceof severe

• competition from established shrubson such areas, which are represented tn
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Figure 4 - Four years after a range fire vegetation onplot REuO01was dominated by Russian thistle (Salsol_
austra_is).
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these data by someof the crater transects and the burned and scraped sites,
as well as someof the drought damagedpopulations in Frenchman Flat.

e

The effects of the drought must be considered as well. Even on cleared areas

there was a general die-off of grasses and many shrubs between 1989 and 1991
(Hunter, in press). On undisturbed areas with a relatively full shrub cover,

• such as control transects (Tables 10,12,14) and the Yucca Flat baseline plot
(Table 9) there was considerable dieback over three-year periods, and small
increases in cover and live volume from 1991 to 1992 (eg. Table 9).

Altitude was a significant variable. Drought did not kill many shrubs or
• trees above about 1400 m, so that in Mid Valley, Red Rock Valley, Pahute Mesa

and Rainier Mesa plants showed only small variations in cover and total ltve
volume. The btggest changes at higher altitudes were due to flowering in
Artemtsta species, and the Inclusion of more pine trees on Rainier Mesa. The
latter was an artifact of more rtgorous transect measurement techniques

• Instituted after the last census in 1988.

Finally, variations in rainfall were somewhat significant. Jackass Flats was

not so severely affected by drought, and shrubs recovered there partially in

II 1991, and grew well again in 1992. In Jackass Flats, at nearly the lowest
altitude on the NTS, and not in a closed basin, the temperature in March and
April may have allowed shrubs to make better use of rainfall than in Frenchman
Flat, where temperature inversions affect plant populations (Beatley 1975).

• Effects of DOEOperations

There were no major effects of 1992 DOEoperations seen on perennial plants.
The monitored disturbed areas are mostly old, and still adjusting to previous
disturbances. Baseline sites were recovering from drought. Continuing

• activities involve ongoing disturbances such as road maintenance, water use

and disposal, creation of new subsidence craters, and clearirlg of vegetation
for construction, drilling, or environmental restoration. These activities

create long-term adjustments in the flora and fauna on the NTS, and it is

l) largely the long-term consequences the BECAMPprogram is monitoring.

Threats to Perennial Plant Populations

As can be seen for 1992 in this report, and from theprevious reports,
• vegetation on the NTS is in flux. From 1981 to 1986 shrub live volumes
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approximately doubled (Table 10), and From 1988 through 1991 they decllned 30
to 100 _ (Tables 9,10). Thls might be considered normal variation, and
appeared to represent adjustment of shrub populations to short-term trends in •
precipitation. Gtven these fluctuations, what new factors ape present that
might represent threats to the perennial populations?

One relatively new Factor is fire. About 4_ of the NTS burned between 1978 e
and 1988 (Hunter 1992). Han both causes ftres and fights them, and someare
caused by lightning. Certain areas of the NTS are prone to Fire, generally in
the transition zone between the Hojave Desert vegetation at lower altitudes
and the Ptnyon-Juntpe_ Forests at htgher elevations. Vegetation tn the HoJave

Desert ts too sparse to carry Fire. On the NTS the pinyon Juntper community ts •
probably too broken up to carry extensive ftres. Communities on the NTS prone
to brush ftres recover slowly (Hunter in press), and increased Fire Frequency
may represent a threat. At the present ttme, however, ftres are controlled on
the NTS, and they do not represent a major threat For that reason. Increased
Fire Frequency associated wtth introduced grass spectes is a problem tn some D
communities (Whtsenant 1990; Updtke et al. 1990), and the NTS has the
Introduced grasses (Hunter 1990, 1991), but drought has ltmtted thetr
populat|ons since 1988 (Hunter, ephemerals section).

D
Tntroduced spectes are another new factor. There are many Introduced spectes
of annual plant on the NTS (Beatley 1976), but except For the ftre danger,
they do not threate, perennial populations. Tamarfx ramosfssfma (Tamarisk)
spreads naturally to sprtng sites and any permanent water ponds and wells, and

may threaten a few aquattc species, but nattve aquatic/wetlands spectes are •
essentially absent From the NTS. Tt is 11kely that the Few natural small

seeps and springs are not permanent, and spectes occurring there are temporary
occupants.

Radiation levels currently found on the NTS are too low to affect plants (Kaaz C
et al. 1971; Rhoads et al. 1969; Vollmer and Bamberg 1975; Wallace and Romney

1972; Shields and Rtckard 1961). Neither short-term nor long-term effects of

existing radiation levels would be expected, and radiation levels are expected

to decrease as "environmental restoration" proceeds. (The restoration C
activities are more a threat to the vegetation than the radiation.)

There is evidence, currently undocumented, that somespecies are spreading '
outside their normal ranges along roadsides. For example, in the 1980s
Chrysothamnus nauseosus became qutte prominent on roadsides and disturbances _
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throughout the NTS. Because the roadsides are motster environments, these
spectes can persist there, but can't invade undisturbed desert. At ]east at

• the present ttme road construction and matntenanc_ do not seem a threat except
to the adjacent vegetation.

Fluctuations tn precipitation have had considerable effect on the NTS

• vegetation tn the past stx years. Somespectes ltke Artemista spfnescens in
Yucca Flat were seriously depleted by drought (Table 9). There is evidence in
Mid Valley that Artemisia trtdentata recently dted amongthe dominant
Coleogyne ramosisstma, and tn northern Frenchman Flat Coleogyne died but
Larrea trtdentata survived. Big Burn Valley, where the infestation of pinyon

• needle scale was severe, is at the lower altitudinal ]tmJt of Pfnus

monophylle. Such changes at the boundaries between vegetative communities
mtght be expected to result from climate change, and such changes have been
documented in the MoJave durtng recent centuries using packrat mtdden analyses
(Hunter 1991). The short-term fluctuations whtch have affected the NTS

• vegetation over the last decade suggest that long-term changes in
precipitation regtme h,tght result tn significant changes in the plant
communities.

• Beatley belleved the Atriplex species were Great Bastn Desert representatives,
and thus considered the communities around Frenchman and Yucca Lakes to be

islands of Great Basin Desert within HoJave and transition desert vegetation
(Beatley 1975, 1976). Her view is supported by the death of those communities

during the severe drought of 1989-91. It is also supported by the germination
• in 1992 durtng late winter of the ACrtplex species and Oryzopsts hymenotdes.

These events may be contractions and expansions of these desert communities
associated with these short-term climate fluctuations. The NTS, situated at
the Great Basin Mojave transition, may thus be tdeally situated to monitor

effects of c]tmate change on vegetation.e

Monitoring Techniques

Changes in monitoring techniques over the past six years have had some
• positive effects. In particular the technique of monitoring Individuals of the

rarer species is beginning to show its usefulness. The population of Yucca
brevifolia plants in Yucca Flat has demonstrated the importance of grazing by

jackrabbits (Lepus californica) and protection by shrub canopies during
drought. The plants marked to follow pinyon needle scale have demonstrated

• differences In growth and need]e longevity (Table 11). The absence of growth
o
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by Juntperus osteospema on the Pahute Hesa baseltne plot stnce 1989 ts also
reveal tng.

e

Honttortng of Individual plants has advantages, but also some disadvantages.
It does not allow correlation of a monitored spectes' attributes with those of
other spectes around it. For example, dteback of pines may help Juntpers tn
Big Burn Valley, but no data are available on the Juntpers there.

e

In 1992, tn order to measure all ftve baseline transects, only one transect
was measured on each. ! believe this provides adequate data on the general
trend in vegetation at each site, but tt reduces the sample size of certain

less commonbut still Important spectes. The result can be seen in Table 7, •
where somespecies like Larrea trtdentata are represented by fewer than 10

individuals, in that situation, it may be advantageous to mark extra i
individuals around a transect and follow them separately. In 1988, a

technique was tried where certain species 11ke Larrea were sampled on larger
areas centered on the transect, but the result was to make calculation of •

densities and means more complicated without sufficiently increasing the
sample stze. Spectes which m|ght in the future be censused with marked
Individuals include Larrea trtdentata, Ephedra nevadensts, Nenodora

sptnescens, and Tetradymta axtllarts. Each can be large, long-lived, and •
relatively sparse on 100 m: areas.

e

e

e

e
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APPENDIXF

• SPECIESNAMESANDABBREVIATIONSUSEDIN THIS REPORT.

Appendtx F. Perennial plant species names, authorities, and the
abbreviations used in the tables for this report.

II I

• SPECIESANDAUTHORITY ABBR[V;ATION

Acamptopappus shockleyJ Gray ACASHO
Ambrosia dumosa (Gray) Payne AMBDUM
Arenaria congesta Nutt. ex Torr. & Gray ARECON
Artemisia nova A. Nels. ARTNOV

• Artemisia spinescens D.C. Eat. ARTSPI
Artemisia tridentata Nutt. ARTTRI
Astragalus pursh_i Doug. ex Hook. AST PUR
Atriplex canescens (Pursh) Nutt. ATRCAN
Atriplex confertifolia (Torr. & Frem.) S. Watts ATR CON
Perennial bunchgrass (not identified) BUNCHGR

• Cactus (unidentified to species) CACTUS
Ceratoides 7anata (Pursh) J.T. Howell CER LAN
Chrysothamnus parryi (Gray) Petrak CHRPAR
Chrysothamnus viscidiflorus (Hook.) Nutt. CHRVIS
Chrysothamnus viscidiflorus ssp. puberulus

(D. C. Eat.) Hall & Clements H VI p
• Coleogyne ramosissima Torr. COLRAM

Cowania mexicana D. Don COWMEX
Cryptantha flavoculata (A. Nels.) Payson CRY FLA
Ephedra nevadensis S. Wats. EPHNEV
Eriogonum caespitosum Nutt ERI CAE
EriogonumumbellatumTorr. ERI UMB

• Erioneuronpulchellum(H.B.K.)Tateoka ERI PUL
Fendlerellautahensis(S. wats.) Heller FEN UTA
Grayia spinosa (Hook.)Moq. GRA SPI
Haplopappus nanus (= Ericameria nana)

(Nutt.) D. C. Eaton HAP NAN
Hymenoclea salsola Torr. & Gray ex Gray HYMSAL

• Juniperus osteosperma (Torr.) Little 3UN OST
Kochia americana Benth. KOCAME
Larrea triden_ata (Sesse & Moc. ex DC.) Coville LARTRI
Linanthusnuttallii(Gray)Greene ex Milliken LIN NUT
Lycium andersoniiGray LYC AND

• Menodora spinescensGray MEN SPI

e
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Appendix F, continued.
I I I IN Illllll I I I I I I

SPECIESANDAUtHORITy ABBREVIATION •

Mirabilts pudica Barneby HIR PUD
Opuntia echinocarpa Engelm. & Bigelow OPUECH
Opuntia ertnacea var. ursina (A. Weber) Parish OPUERI
Oryzopsis hymenoides (Roemer & Schultes) Ricker ORYHYM
Penstemon species (not identified) PENsp •
Phlox stansburyi (Tort.) Heller PHL STA
Pinus monophylla Torr. & Frem. PIN NON
Poa sandbergii Vasey POASAN
Polygala subspinosa S. Wats. POL SUB
Psorothamnus fremontii (Torr. ex Gray) Barneby PSOFRE
Psorothamnus polydenius (Torr. ex S. Wats.) Rydb. PSOPOL •
Ouercus gambellii Nutt. QUEGAM
Sitanionjubatum J.G. Sm. SIT JUB
Sphaeralcea ambigua Gray SPHAHB
$tanleya pinnata (Pursh) Britt. STA PIN
$tipa comata Trin. & Rupr. STI COM
Stipa spectosa Trin. & Rupr. STI SPE Q
$treptanthus cordatus Nutt. ex Torr. & Gray STR COR
Tetradymia axillaris A. Nels. TET AXI
Tetradymia glabrata Torr. & Gray TET GLA
Yucca brevifolia Engelm. YUCBRE
Yucca schidigera Roezl ex Ortgies YUCSCH

0

Ill IN IN

0

0

i

QJ

Appendix F - 2

0



e

APPENDIXG

Q The following tables summarize the perennial plant population parameters
determined on belt transects censusedon the NevadaTest Stte tn 1992 and one
previous year. Results for someplots are for the 1991-1992 pertod, and for
others 1989-1992, or 1988 - 1992. The transects were normally 50 meters long and
2 meters wtde, but two (Pahute Mesaplot PamO01and Ratnter Mesaplot RAHO01)
were 25 X 2 m, becauseof the htgh densities of plants. The tables are ordered

• by landfom, generally from lowest altttude to htghest altitude.

Site. type of plo..t ........................... _ .....

Jackass Flats
• JAFOOI;Basellne 2

FrenchmanF1at
FF66; LGFmonitoring plot 3
FF67; LGFmonitoring plot 4
FF81; LGFmonitoring plot 5

Q FF84; LGFmonitoring plot 6
FRFO01;basellne plot 7,8

YuccaFlat
YUFO01;basellne plot 9- 11
YUFO19N;crater U3cnnorth-facing slope 12

• YUFO19H;crater U3cncenter 13
YUF019S;crater U3cnsouth-facing slope 14
YUF020;crater U3cncontrol 15,16
YUFO21N;crater U7aunorth-facing slope 17
YUF021S;crater U7ausouth-facing s]ope 18,19
YUFOZ2;crater U7aucontrol 20,21

• YUFOZ3N;crater UlOaf north-facing slope 22
YUFO23M;crater UlOaf center 23
YUF023S;crater UlOaf south-facing slope 24
YUF024;crater UlOaf control 25

Mid Valley
• MIDO04;bladed area 26

MTDO05;bladed control 27

RedRockValley
REDO01;burned area (1988) 28

• REDO02;burned area control 29
Pahute Mesa

PAMO01;baseline plot 30,3]
PAHO03;drill pad PAHO02control 32

• Rainier MesaRAHO01;baseline plot 33 - 35

AppendixG - 1
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Table 1. Population characteristics of perennial plants on plot JAFOOI, transect Vl, sampledAugust 12, ]ggl
(top line) and Hay 19, 1992 (second line). Elevation 954 m.

Species _ HT HAXWID. PERW!D AVGdCOV[R TOT COV AVGVOLUHE TOT VOL AVGBIOcm cm cm m" 1 1 g Kg

ACASHO 80 ]9_ 23±2 16:1:2 4.0+_1.0 2.82 8:1:2 606 23± 7 1.88
ACASHO 88 27:1:1 34*3 26:!:2 8.0:1:1.0 6.93 22:1:4 1946 69-J:13 6.03

AHBDUH 67 25_J 35:1:3 29*3 9.0±1.0 5.97 24+ 4 1596 60:1:!1 3.99
AHBDUH 71 32.-v2 50i4 41:L4 18.0.3.0 12.61 63:1:12 4462 157.31 11.16

CER LAN 5 28:1:5 22.-_ 18:L-4 3.0:!:1.0 O.15 8:!:1 38 24:L-4 O.12
CER LAN 5 38:1:5 38:!:5 31:!:2 9.3:1:1.4 0.46 35*3 ]75 1]2:!:9 0.56

-o LARTRI 7 84:L19 161:1:59 117:L46 180±120 12.52 1813.+.1435 12690 570:1:204 16.50
LAR1R] 7 84:!:24 151:1:51 115:_38 157± 92 11.04 163L+.1255 11418 405d:]10 14.84

=;

_" HEN SPI 20 ]9+_3 5Z._6 44±]4 27:L16 5.30 69±49 1373 570:L407 11.39
HEN SPI 20 ]9+_.2 51_+.13 44±12 23±12 4.65 49-_26 975 405:_219 8.09

I

N ORYHYH 0
ORYHYH 36 ll:L-4 2.t:1 1.t:1 0.05d:0.08 0.02 0.2:_0.3 6.6 0.2:H).3 0.01

DEADGR 49 ]3:!:2 _ 7:1:2 0.9"_0.6 0.42 1.1.t:0.9 54.2
DEADGR 49 10+_2 _ 7±2 0.8:1:,0.5 0.38 0.9*0.5 42.5

DEADSH 96 18d:2 31"3 23*3 7.0:_.0 6.85 16.0:L4.0 1518
DEADSH 87 16d:2 27*3 22.'V2 5.0+_.1.0 4.76 11.0"3.0 991

26.8 ]6303 33.9
TOTALS 179 35.7 18982 40.7
TOTALS 227

• • • • • • • • • • •



Table 2. Population characteristics of perennial plants on plot FF66 on the north edge of Frenchmen Lake,
sampled on Hay 2], ]99] (top line) and June 9, ]992 (second line). Elevat|on 940 m.

Species n_.D_ HT HAXEIID PERklID AVGCOVER TOT COY AVGVOLUHE TOT VOL AVGB|O TOTALBIO
cm cm cm dnlz mz 1 1 g Kg

ATR CON 3 27+12 31:1:17 17::1:9 4.7:L--4.6 0.14 15:1:20 46.3 72-1:95 0.22
ATR CON 53 3+7 3+7 2..+.1 0.3:!:0.3 0.13 0.7:1:1.0 37.8 3.4:L-4.6 0.18

KOCAHE 23 7:1:2 3::1:.1 3:1:.1 0.13:1:0.14 0.03 0.19-_0.25 4.3 0.58:!:0.78 O.Ol
KOCAHE 32 16.1:3 10+_2 8::1:2 0.8i0.3 0.26 1.7:!:1.0 56.7 5.5:J:3.1 0.18

DEADSH 126 32.-_ 49_--6 41.-1:5 24::!:5 29.86 111+79 14034
DEADSH 116 31:!:3 49-J:6 41:1:5 22.-1:5 25.86 100+78 11_66

•o 0.17 50.6 0.23TOTALS 26= 0.39 94.5 0.35"' TOTALS 85
._a.

x

!



Table 3. Population characteristics of perennial plants on plot FF67 on the north edge of FrenchmenLake,
sampled June 3,1991 (top line) and June 4, 1992 (second line). Elevation 940 m.

Species n_E_ HT HAXW[D PERWID AVGCOVER TOT COV AVGVOLUHE TOT VOL AVGBIO TOTALB[O
cm cm cm dm2 " m2 1 1 g Kg

ATR CAN ] 49 41 36 11.6 0.12 57 57 148 0.]5
ATR CAN 31 _ 3+1 _ 0.31:1:0.29 0.10 1.47:!r].46 45.51 3.82k.3.79 0.12

ATR CON 0
ATR CON675 2.-!:0 _ I:L-O 0.02.-!:0.00 0.12 0.005=1:0.001 3.48 0.024:1:0.003 0.02

ORYHYH 0 0 O0
ORYHYH 9 _ L_L-O 1:1:0 O.O].-I:O.O0 0.00 O.00]:1:0 0.01 O.OOL_I:O •

STA P[N 0 0.00(1)
= STA PIN 6 6-_ 4+1 4:!_1 0.12.-i:0.03 0.01 0.092.-_0.037 0.55 0.040i-0 016r_

X

DEADSHR78 32.+_1 46:_.2 37_.2. ]6.2.+.].7 12.6 62:_B 4847
, DEADSHR77 30+__1 44+_ 34:!:2 14.6:1:].5 11.3 53:E6 4083
• " 0.12 56.8 0.15

TOTALS 1 0.23 49.6 0.13
TOTALS 721

0 0 0 0 0 0 0 0 0 0 0 ,
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Table 4. Population characteristics of perennial plants on plot FF81, northeast of FrenchmenLake, sampl_J
June 3, 1991 (top line) and June 9, 1992 (second line). Elevation 945 m.

Species n HT HAXWID PERWID AVGCOVER TOT COY AVGVOLUHE TOT VOL AVGBIO TOTALBIO
cm cm cm dm" m2 1 1 g Kg

ATR CAN 0
ATR CAN148 5+1 _ 2.-!:0 0.06:1:0.02 0.09 0.03:1:0.02 5.1 O.09-J:O.OG 0.01

ATR CON 0
ATR CON 1 ] 1 1 O.01 O.O0 O.O0 O.0 O.O0 O.O0

HIR I_D 0
MIR PUD 3 17+10 20+_12 15:t:7 2.3+1.7 0.07 4.2.t:5.4 12.5 1.8:1:2.3 0.01

"o ORYHYN 0
"I_

ORYHYN 294 ]3+1 l:J:O 1:1:0 0.01:1:0.00 0.03 0.01:1:0.00 3.6 0.0_ O0 0.00
_L

_<" SPHAHB 0
SPHAHB 5 2.+J 3:1:2 2k.2 O.07:L-O.11 0.00 0.02:1:0.03 0.1 0.01:1:0.01 0.00

I

,,.,', DEADGR 23 7:L'4 9+_3 8::1:3 0.6:1:0.5 0.15 0.5:1:0.8 11.7
DEADGR 28 4+2 9+_3 7+2 O.6:1:0.4 O.14 O.2:t:0.3 6.0

DEADSH 68 30"_.7 48:1:15 39+14 21+13 13.86 87::1:66 5769.5
DEADSH 67 26J:6 43+15 37+15 ].9"..1:13 12.50 80"J:64 5216.6

TOTALS 0 O.O0 0 O.O0
TOIALS 451 0.19 21 0.02



Table 5. Population characteristics of perennial plants on plot FF84, northeast of FrenchmenLake, sampled
June lO, 1992. Elevation 945 m.

II

Species n HT HAXklID PERWID AVGCOVER TOT COV AVGVOi,URE TOT VOL AVGB[O TOTALBIO
cm cm cm dez m2 1 1 g Kg

ATR CAN 0
ATRCAN 50 8:1-1 5:P.] 4:P_1 0.20-j:0.05 0.10 0.20:1:0.08 10.0 0.5:1:0.2 0.03

LARTRI 5 96_5 147:1:59 114:1:56 157+115 7.83 1800:1:1500 9100 2366:1998 11.83
LARTRI 5 87:L-41 117:!:53 96:!:37 102:k59 5.09 1100:!:780 5519 1435:1:508 7.17

ORYHYH 0
. > ORYHYN 78 ]7:!:0 LEO Lt:0 0.01:1:0.00 O.Ol 0.01:!:9.00 1.1 O.OZ:Zg.00 0.00

"o

® DEADGR ] 13 32 23 5.8 0.06 7.5 7.5=1

DEADGR 1 10 24 13 2.5 0.02 2.5 2.5
x

DEADSH 8 40:PJO 68:P,20 54+17 32:1:]6 2.59 147:1:89 1177.3
I DEADSH 8 37+10 57+16 55:P.]9 28J:14 2.26 117:k61 932.4

01

TOTALS 5 7.83 9100 11.8
TOTALS 133 5.20 5530 7.2

II

n • • • • • • • • •



Table 6. Population characteristics of perennial plants on plot FRFOO], transect VI, sampled June 4, 1991
(top line) and Hay 27, 1992 (second line). Elevation 965 m.

I I II I

Species n_.Q_ HT HAXMID PERIdIO AVGCOVER TOT COV AVGVOLUME TOT VOL AVGBIO TOTAt.BIO
cm cm cm din" mz 1 1 g Kg

ACASHO 3 13-_1 11:!:8 8:1:9 1.0+1.5 0.03 1.5:1:2.6 4.5 4.6:tB.O 0.01
ACASHO 3 19-J::5 20+11 16+10 2.8:1:2.9 0.08 6.2.+.7.3 ]8.6 19-J:23 0.06

AHBDUH 15 14:!:3 19+_.7 12.t-4 2.5:1:1.6 0.37 4.0J:3.0 64.5 IL-I:B 0.16
AHBDUH 16 28:L-6 28:1:6 26-J_ 7.0__3.0 1.13 25:1:15 395.4 60:L-40 0.99

CER LAN 8 34+ 8 ]6:i:3 ]5:!:5 2.0+1.0 0.17 8.0-J_.O 64.8 26:!:19 0.21
CER LAN 9 40+10 30-J:9 22.-L-6 6.0-_..0 0.51 25:J:10 227.1 81-1:32 0.73

.o EPHNEV ) 52 52 39 ]6 O.16 83 82.8 ]20 O.12"0
EPHNEV 1 47 41 45 14 0.14 68 68.1 95 0.10

_" GRASP] 3 42._:6 28:1:18 3;'+_9 8.0-J:9.0 0.25 36:1:36 107.3 83:t64 0.25
GRASPI 2 65+12 55:1:2 50+_.]7 21.0-_.7.0 0.43 14_0 281.0 320:!:160 0.65

I

" HYH SAL 2 20"_.20 10+1 _ 0.6i0.2 0.01 1.2.'l:0.9 2.4 4:1:3 0.01
HYH SAL 4 23+14 18d_ 15:H3 2.4:1:2.0 0.09 7.5:t9.6 30.2 24:1:31 0.10

LAK TR] 6 100:i=38 143:i:63 11Z:L-49 154+131 9.27 2059-,_.2.455 12357 2677:t:1596 16.06
LAR TRI 6 100_0 161__:64 119:_9 173+143 10.40 2186:_527 13117 2842:1:1643 17.05

LYC AND 2 55-J:5 59"_51 44:1:]7 22.+_25 0.43 115:!:127 230.] 253:!:279 0.51
LYC AND 3 44+15 48:1:36 38:!:25 16:1:20 0.53 87:!:101 260.1 191"_21 0.57

ORYHYH 0
ORYHYH 19 14:!:3 2.t:1 2+1 0.06:1:0.09 0.01 O.lO:tO.20 2.0 0.L'_0.2 0.00



Table 7. FRFO01, Vl, continued.
I I III

Species n HT HAXklID PERWID AVGCOVER TOT COV AVGVOLURE TOTVOL AVGBIO TOTALBIO
cm cm cm dm_ m_ 1 1 9 K9

PSOFRE 0
PSO FRE 1 7 8 6 O.38 O.O0 O.25 O.3 O.65 O.O0

DEADGR 5 9i4 10i4 8_3 0.7i0.6 0.03 O.7il).9 3.6
DEADGR 7 8:1:3 6_ 5_3 0.3_0.2 0.02 0.3_0.3 1.9

DEADSH 106 2_ 27_5 22_4 9.t)_. 0 9.28 36_J7 3851
DEADSH 102 19+_3 251-,4 20-_--4 5.9:!:2.3 7.02 27+14 2730

TOTALS 40 10.7 12913 16.8
TOTALS 64 13.3 14399 20.2

"[3
"0

a.

X III I _ I I

I
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Table 8. Population characteristics of perennial plants on baseline plot YUFO0] in southvestern Yucca Flat,
transect v2, sampled July 29, 1991 (top line) and July 6, ]992 (second line). Elevation ]237 m.

I IN Illm

Species n HT HAXWID PERW]DAVGCOVER TOT COV AVGVOLUHE TOT VOL AVGBIO TOTALB]O
cm cm cm dmz _ 1 iii 1 g Kg

ACA SHO ]] 13:1:3 16-J:7 12.t:6 2.2+1.8 0.24 3.7J:3.5 40 11+11 0.13
ACA SHO 9 20_ 25_5 20_ 4.1:1:2.2 0.37 ]0_ 93 32+24 0.29

ART SPI 6 20./-_7 2_ ]4:L-4 2.4+1.2 0.]4 5.4¢--4.5 32.3 2;4-18 0.13
ART SP! 2 14:!:2 14:1:6 ]4:_.7 ].6+1.4 0.03 2.3+?.3 4.5 9:1:9 0.02

ATR CAN 31 33:i:5 3?__'-6 23-J:5 7.1+?.4 2.]9 29,,14 893 75_6 2.32
ATR CAN 32 50-J:5 52.+.7 46:1:7 21:1:5 6.73 119-_.37 3802 309-J96 9.89

:Z>
"o
"o
m BUNCHGR 0
::3
_. BUNCHGR 1 14 1 1 0.01 0.00 0.01 0 0 0.01 0.00
x

CER LAN 42 22.+3 ]6:J:3 ]1.+.3 2.0+1.] 0.83 6¢--4 265 20+14 0.85
, CER LAN 35 37::1::5 26"J:5 ]9"_-'4 4.8:1:1.5 ].69 22.'1:9 780 71"_9 2.50

EPHNEV 21 31:1:]0 56+?2 4_8 34+?0 7.]7 197+136 4130 275+190 5.78
EPHNEV 18 3_0 6_0 50+18 3_0 6.]9 20Q_3] 3599 280:1:]84 5.04

ERI PUL 0
ERI PUL 27 ].t:0 3-J:O 2:bO 0.00_.00 0.01 0.01,0.00 0.2 0.01.t_.00 0.00

GRASP] 33 39i-4 37:i:6 26:::!:5 _ 3.04 42.+.]5 1392 97::!:.35 3.20
GRASPI 35 51.+.3 45-_-4, 38:L-4 14+? 4.97 75::!:15 2612 172:!:34 6.01

HYH SAL 8 20.1:4 19-t:7 1_+ 5 2.3+1.6 0.18 5::1:4 41 16:1:14 0.13
HYH SAL 5 34+14 4L-_7 310+13 11:1:9 0.57 _0 238 153+161 0.76



Table 9. YUFO01baseline plot, continued.

Species n HT tIAXWID P[RW][D AVGCOVER TOT COV AVG_UIIE TOTVOL AyGB]O
an cm c:l d_ mz 1 1 g Kg

LYC AND 14 47:1:6 6_2 47::!:21 33:J:28 4.68 188::!:175 2631 413c1::385 5.79
LYC AND 13 44:1:6 46:1:15 27::1:7 11:1:5 1.45 52::l:::26 677 115,: 57 1.49

HENSPI 1 10 10 9 0.71 0.01 0.71 0.7 5.9 0.01
HENSPI 0

MIR PUD 1 10 12 6 0.57 0.01 0.57 0.6 0.24 0.00
MIR PUD 11 22.-!:5 22.t:6 17::1:5 3.5:!:1.5 0.38 8::1:3 88.8 3.5:!:1.5 0.04

ORYHYH 0
_. ORYHYM 4 31+72 _ 4:J:3 O.15:l:l).24 0.01 0.8:_.3 3.1 0.8:_. 5 0.00

"0

® SIT JUB 0
SIT ,]UB 4 2_ 2.-!:2. 2+1 O.05.J:O.04 0.00 O.O":d:D.09 0.4 0.10,0.09 0.00

X

' SPHANB 1 2 2 2 0.03 0.00 0.01 0.0 0.01t_ 0.00
SPHANB 60 4+1 4:l:l 3+1 0.2::!:0.1 0.11 0.19-J:1).23 11.4 0.08,0.10 0.00

ST1 SPE 3 16-j:9 5:1:3 _ 0.2:1:0.2 0.01 O.3i0.3 1.0 0.4:!:11.3 0.00
STI SPE 3 28:_ 4:1:3 _ O.09.J:l).09 0.00 0.3:!:0.3 0.9 0.3:!:0.3 0.00

TEl AXI ] 74 72 70 39.6 0.40 293 293 791 0.79
TET AXI 0

• • • • • • • • • • •
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Table 10. YUFO0]baseline plot, continued.
I I II I

Species n HT HAXIdIrJ_ PERklID AVGCOVER TOTCOY AVGVOLUME TOT VOL AVGBIO TOTALBIO
cm an an d_ mz 1 1 g Kg

DEADC_ 44 12:!:2 cJ_2 7:1:2 0.72:1:0.35 0.32 1.3:1:0.9 57.0
DEADG_ 33 10+_2 6:!:I 5:1:1 0.28,0.09 0.09 0.40:t:0.21 13.1

DEADSH 230 22.-!:2 30_ 22:J:2 7.1._.5 16.34 23::!:7 5184
DEADSH 230 22+,2 29-J:2 23:::1_ 7.1.-I:1.3 15.29 22:1:5 5057

TOTALS 173 18.9 9719 19.13
TOTALS 259 22.5 11910 26.04

3>
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Table 11. Population characteristics of perennial plants on the north-facing slo_ of U3cn crater (YUFOI9),
smpled Ju_y 20, 1989 (top line) am/ June 24, 1992 (second line). Elevation 1213 1.
• II -

Species n HT HAXWID PERWID AVGCOYER TOT CO't A,/G,/OL_E TOT VOL AVGBIO T_Q.T_AL_
cm cm c:m dmz _ 1 1 g Kg

ATR CAN L_'I 40J:B 36_3 3_:9 13-_0 2.67 86:1:73 1671 2071):1:189 4.34
ATR CAN 22 39-_.7 38+10 29-J:9 12.t::7 2.63 66:,52 1442 170:_34 3.75

HIR PUD 3 5-14 1.1:0 1:i:0 0.01.1:0.00 0.00 0.00:/9.00 0 O.OOJ:O.O0 0.00
HIR PUD 29 28:1:3 3Z.+.7 2Z._4 6.7::!:2.2 1.94 22::1:B 626 _4 0.27

ORYHYH 118 7+1 13-_. 12.+.1 1.7:1:0.4 1.97 1.8:1:1.3 213 2.0d:1.4 0.23
ORYHYH 1129 1_ 1::1::0 1.t:0 0.01.t:0.00 0.09 O.Ol.-I:D.O0 13 O.01.-t:D.O0 0.01

:3:.
"o-o SPH AHB 1 3 3 3 0.07 0 O0 0.02 0 0.01 0.00
= SPH ANB 0
0..

_" DEADGR 163 10_ 14::!:1 1/._ 1.6::1:0.3 2.59 2.11:!:D.4 318
G. DEADGR 283 8(:1:1 _ 8:i:O O.7::1:0.1 1.94 O.7:/:0.1 184
I

DEADSH 16 44+11 70d:20 58:1:)8 41:1:20 6.56 226::!:131 3615
DEN) SH 19 40_0 74+17 63:L16 46:1:)7 8.74 238::!:117 4510

TOTALS 143 4.63 1884 4.58
TOThLS 1180 4.66 2081 4.03

@ @ • • • @ • • • • •
ill
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Table 12. Population characteristics of perennial plants on plot YUFO19H,the center of U3cn crater, sampled
July 20, 1989 (top line) and June 22, 1992 (second line). Elevation 1213 m.

Species n HT HAXMID PERHID AVGCOVER TOT COY AVGVOLUHE TOT VOL AVGBIO TOTALBI.__O0
cm cm cm dm2 '" m2 ' 1 1 9 K9

AIR CAN 2 37:F.2 42.-F,3 34±21 11:L-6 0.22 40+_,20 79 103±52 0.21
ATR CAN 1 74 79 76 47 0.47 349 349 907 0.91

ORYHYH 0
ORYHYM 22 10±1 1±0 I:L-O 0.01±0.00 0.00 0.01±0.00 0.18 0.01:1:0.00 0.00

DEADGS 0 !
_, DEADGS 2 _+_ _ 4:t5 0.2±0.3 0.00 0.03:L-0.02 0.05

DEADSH 1 39 55 49 21 0.21 83 83
DEADSH 2 48±34 60±]3 51±13 24±6 0.49 126-_137 253

x

' TOTALS 2 0.22 79 0.21
TOTALS 23 0.47 349 0.91



Table 13. Population characteristics of perennial plants on the south-facing slope of U3cn crater (YUFO]9),
sampled July 20, 1989 (top line) and June 17, 1992 (second line). Elevation 1213 m. II

Species n HT MAXWID PERWID AVGCOVER TOT COY AVGVOLUHE TOT VOL AVGBIO TOTALBIO
cm cm cm dmz m2 1 1 g Kg

HIR PUD 3 4+2 _ 3+2 O.2._'-0.2 0.00 O.06-J:O.10 0.2 0.03:t:0.04 0.00
NIR PUD 26 23+2 30_4:6 22.-!:5 6.7:!:3.0 1.74 18:1:10 477.8 7.9-¢-4.5 0.21

ORYHYH 125 4+1 _ _ 1.1.-!:0.4 1.35 0.3:1:0.1 35.9 0.3:t:0.1 0.04
ORYHYH 613 18:L-0 1:1:0 1:!:0 O.01:J:O.O0 0.06 0.02:i:0.00 10.8 0.02:1:0.00 0.01

SPHAHB 1 6 8 10 0.63 0.01 0.38 0.4 0.16 0.00
SPHAHB 0

:Z:"
. ••o DEADGR 4 _ 1l:J:7 11:!:9 1.3+1.4 O.05 1.3+1 5 5 2

¢0= DEADGR 87 7+1 8:!:1 7+1 O.6"J:O.1 O.50 0.6"J:O.2 52 5

x DEADSH 0
DEADSH 2 23:!=.35 17:!:31 14+25 3.2.'1:6.5 0.07 13+26 26.1

I

•_, TOTALS 133 ].4] 42 8.48
TOTALS 728 2.36 567 0.22

• • • • • • • • • • 0
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Table 14. Population characteristics of perennial plants on U3cn crater control (YUFO20), sampled July 24,
1989 (top line) and June ]1, 1992 (second line). Elevation 1241 m.

Species n HT HAXgID PERWID AVGCOVER TOT COy AVGVOLUHE TOT VOL AVGBIO TOTALBIO
cm cm cm dmz '" mz 1 1 g Kg

ATR CAN 20 28:k5 26d:9 22:P.7 6.8:L4.2 1.35 27+19 525 68:L49 1.37
ATR CAN 15 30_ 31+10 26_8 8.3i4.6 1.24 30+_20 456 79i53 1.19

CER LAN 19 26:1:5 24:L6 25+_7 5.7:1:2.3 1.09 18:1:9 346 58_8 1.11
CER LAN 10 31:PJO 28:PJO 18:1:8 5.4:L4.3 0.54 22_23 224 72:!:73 0.72

CHRVIS 54 30+_3 36¢7 32_t:6 13_6 6.98 52:P.30 2822 131:!:75 7.05
CHRVXS 11 30+_3 25+10 18:1:5 4+? 0.47 19_0 153 35_4 0.38

GRASPI 1 35 24 26 4.90 0.05 17.15 7 39.45 0.04
CP_ SPI 0=1

¢X.
,--dlo

x HIR PUD 0
HXR PUD 1 33 35 19 5.22 0.05 17.24 17 7.41 0.01

POLSUB 51 1_0 li0 1:t:0 O.O]:ld).O0 O.O0 O.00_0. O0 0
POLSUB 277" _ 58k.3 47+2 24+2 65.15 24::P.3 *

LYC AND 1 43 GO 35 16 O.16 71 71 156 O.16
LYC AND 1 37 55 34 15 0.15 54 54 120 0.12

ORYHYM 191 12.4:] 15+-1 14+1 2.0"J:0.3 3.87 2.4:L'0.5 466 2.7:L'0.6 0.51
ORYHYH 376 16_0 1:tO I:LO 0.08:L4).08 0.31 0.15:1:0.14 56 0.2:!:0.2 0.06

SPH AHB 1 9 12 10 0.94 0.01 0.85 1 0.36 0.00
SPH AHB 0

" Humber and sizes do not correspond - numbers include crotms, sizes measure multiple crotms_



Table 15. U3cn control, continued.

Species n HT HAXHID PERHID AVGCOVER TOT COV AVGVOLUHE TOT VOL AVGB!O TOTALBIO
cm cm cm dmz mr-- I 1 g Kg

TET GLA 4 42.+.14 64¢31 62.+.28 36_28 1.42 ] 77_.165 708 478¢445 1.91
TET GLA 0

DEADGR 66 10+_1 12+2 11+2 i. 3:_0.4 O.87 1.4:!:0.4 93
DEADGR287 9_1 16+_1 IZ:L1 1.9t0.3 5.55 2.4:!:0.5 677

DEADSH 238 2+1 2:1:1 2.-P..1 0.5-J::0.4 1.18 1.9+_.1.6 444
DEADSH 74 27:L3 38:_ 3L-L-4 12.-_ 9.05 46+_15 3387

TOTALS 342 14.94 4956 ]2.1
2.75" 961" 2.5"TOTALS 691

" Totals do not include Polygala subspJnosa.
x

I
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Table 16. Population characteristics of perennial plants on the north-facing slope of crater U7au (YUF02]),
sampled July 26, 1989 (top line) and Ju]y 13, 1992 (second line). Elevation 1234 m.

Species n HT MAXWID PERWID AVGCOVER TOT COV AVGVOLUME TOT VOL AVGB]O TOTALBIQ
- cm cm cm dm2 mz I 1 g Kg

ART SPI ] 15 29 32 7.29 0.07 10.93 10.9 44.82 0.04
ART SPI 0

ATR CAN 2 65-_5 122:bB1 119i62 124:1:135 2.49 887:k1184 1773.3 2305-_539 4.61
ATR CAN ] 72 126 115 114 1.14 819 819.4 2130 2.13

ORYHYM 19 I:F_] 7:1:1 7+1 0.47:L-0.12 0.09 0.07:L-0.04 1.3 0.07i-0.05 0.00
ORYHYM201 8t0 1:1:0 l:t-O O.O]:L-O.O0 0.03 0.01:1:0.00 2.6 O.OI:L-O.O1 0.00

"_ SIT JUB 6 ]:tO 6+_2 5+_2 0.28:L0.18 0.02 0 03:kO02 0.2 0.03:L-0.02 0 O0rD
= SIT JUB 0
--...

x

STI SPE ] 1 3 4 0.09 0.00 0.01 0.0 0.01 0.00
, STI SPE 0

"_ DEADGR 35 I:L-O 9-J:l 9"/:1 0.7:L-'0.1 0.23 0.07:t0.01 2.3
DEADGR 74 11:F..] 8_t:1 6d:] O.5"t0.] O.38 O.7t"0.2 47.9

DEADSH 2 21:P_.22 30+_24 25-2:4 6-J:6 0.12 16-J:25 31.8
DEAD SH 4 2_+7i 47:1:35 39+-35 21:J:33 0.85 98:P.J82 390.8

TOTALS 29 2.67 1786 4.66
TOTALS 202 1.16 822 2.13



Table 17. Population characteristics of perennial plants on the south-facing slope of crater U7au (YUF021),
sampled July 26, 1989 (top line) and July 15, 1992 (second line). Elevation 1234 m.

Species n HT MAXWID PERWID AVGCOVER TOT COV AVGVOLUME TOT VOL AVGBIO TOTALBIO
cm cm cm dmz mz 1 1 g Kg

ART SP] 14 17:!:3 24+ 5 2]+ 4 4+9 0.63 8.2:F_3.3 114.3 33+14 0.47
ART SPI 3 15-J:5 15+12 16+13 2._ 0.07 4.1:1:6.4 12.2 17+96 0.05

ATR CAN 20 37:L-6 35-]:7 29"_7 10-_ 1.92 44+91 874.8 114:1:55 2.27
ATR CAN 5 37:!:5 39+13 27:b8 8:1:3 0.41 32.-1:16 160.0 83i-42 0.42

CER LAN 13 28:!:5 26-.J:5 2_ 6+9 0.71 17:1:7 217.0 53+94 0.69
CER LAN 4 30_6 27:1.-6 19_ 4+9 0.17 13:!:7 50.6 41+91 0.16

"1_ •GRASPI 10 3EL6 45_10 36_9 14i6 ].42 57+98 568.3 131i63 1 31
(I)= GRASPI 0
,.,=4.

x LYC AND 7 30-J:5 37+10 37:b8 l ]:z:5 0.80 35+16 242.1 76+_.36 0.53
LYC AND 9 26-i4 34+10 28:!:8 8:L-4 0.72 23:1:12 203.0 50+_27 0.45

I

It,.,-=
(x, MIR PUD 0

MIR PUD 2 21:1:9 32+14 30+_20 8:J:6 0.16 18d:24 36.9 8:1-_10 0.02

ORYHYM 11 2.+.1 11:_ _ 0.9i0.4 0.10 0.18::1:0.19 1.9 O.?_-L-O.2 0.00
ORYHYH 9 8d:2 I:L-O ]:tO O.Ol:_O.O0 0.00 0.01:_0.00 O.l O.Ol:tO.O0 0.00

SPHAMB 2 _ 7+10 4i-4 O.3_. 53 O.O1 O.2_. 44 O.5 O. I:L-O.2 O.O0
SPHAHB 0

• • • • • • • • • • Q
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Table 18. U7au south-facing, continued.

HT MAXWID PERWID AVG COVER,.TOT COV AVG VOLUME. TOT VOL AVG BIO TOTAL BIO.Speciesn..o_
cm cm cm dm2 m2 1 1 g Kg

TET AXI 1 57 85 61 41 0.41 232 232.] 627 0.63
TET AXI 0

DEADGR 16 8:P..1 13:F.3 12.+_2 1.4:!:0.6 0.22 1.2.-L-0.7 19.2
DEADGR 28 7:1:2 10_ 8:J:1 0.7::1:0.3 0.21 0.5-t-0.2 13.7

DEADSH 24 41+7 43::!:6 43:!:]0 17:L--6 4.19 91.¢--43 2193.4
DEADSH 88 31:]:3 43:t5 32._-4 14:P.3 11.87 57:F.17 5038.9

:Z:,,

-o TOTALS 78 5.98 2251 5.90-o
TOTALS 32 1.53 453 1.09=1

1:2,.
.--..,,,,

x

I

I,,,-,*
OlD



Table 19. Population characteristics of perennial plants on the control for crater U7au (YUF022), sampled
July 26, 1989 (top line) and July 13, 1992 (second line). Elevation 1251 m.

Soecies n HT HAXWID _RWID AVGCOVER TOT COV AVGVOLUME TOT VOL AVGB]O TOTALBIO
cm cm cm dmz m2 1 1 g Kg

ART SPI 53 20±2 32.4:4 26i-4 8:b?. 4.08 18:1:5 940 73:1:20 3.85
ART SPI 4 15-_3 1_ 14±2 1.7:L-0.3 0.07 2.6-_.1. 0 10 lhL-4 0.04

ATR CAN 44 34±3 33:1:5 28:L-4 8.7:!:2.5 3.82 34:1:12 1474 87:F_32 3.83
ATR CAN 13 14±7 _ 8:b8 2.0-_.2.6 0.26 8±]1 103 21:1:28 0.27

CACTUS 1 14 23 21 3.79 0.04
CACTUS 0

-o CER LAN 55 33:!3 32:1:4 30±4 8.7±2.1 4.78 32:1:10 1751 107_+.32 5.60
"_
m CER LAN 33 39+4 3hk.3 25-_.3 6.5-_.4 2.J5 27± 8 906 88±24 2 90

;(" CHRVIS ] 12 18 5 0.71 0.01 0.85 ] 2.12 0.00
_" CHRVIS 0

" EPHNEV 1 14 37 30 8.72 0.09 12.2 12 17 0.02
o EPHNEV 1 15 31 24 5.84 0.06 8.7 9 12 0.01

GRASPI 21 47:1:5 56±11 47:!:B 23±7 4.82 117:L-46 2455 269±107 5.65
GRASP[ 2 42.'L'6 48±15 38:L-4 ]4±3 0.28 59"J:2] 11g 137±48 0.27

LYC AND 13 40"J_ 45::1:,17 44:!;1,7 21±]4 2.74 ]0_4 ]37] 232.+_164 3.02
LYC AND 8 37:I:B 54::1:25 39"_5 21:1:]3 1.68 89±59 7]0 195"_30 1.56

H,[R PUD 0
HIE PUD 3 26"J:9 30"J:9 22_'L-'6 5.3+2.6 0.16 15"J:9 44 _ 0.02

• • • • • • • • • • •
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Table 20. U7au control, continued.

Species n_B_ HT MAXWID PERWID AVGCOVER TOT COV AVGVOLUHE TOT VOL AVGB!O TOTALB]O
cm cm cm dm2 mz 1 1 9 K9

ORYHYM G 5_ _ _ 0,34:1:0,23 0.02 0,2.-1:0,2 1 O,2.-I::0,2 0,00
ORYHYM 2 27+23 7±3 _ 0.30±0.28 0.01 1.0+_1.4 2 1.0+_1.6 0.00

SPHAHB 1 4 9 7 0.49 0.00 0.20 0.2 0.09 0.00
SPH AMB 0

S1T JUB 7 hL-O 8±2 7+2 O.4:L-O.2 O.03 O.04::L-O.02 O.3 O.05i-0.02 O.O0
SIT JUB 0

>. DEAD GR 0
-o DEADGR 9 7:!:2 6-_ 4:!:] O.2±0. ] O.02 O.2.-L-O.] ] 4
(1)

DEADSH 22 38-J:9 47:f.11 42.'!:10 19_ 4.]9 95±52 2085.6
x DEADSH 182 33+2 43± 3 35± 3 15±2 27.32 67±]4 12117.6

I

TOTALS 203 20.42 8011 22.0
TOTALS 66 4.66 1902 5. ]



Table 21. Population characteristics of perennial plants on the north-facing slope of UIOaf crater (YUF023),
sampled August 1, 1989 (top line) and July 9, 1992 (second line). Elevation 1277 m. ]]]1

Species n H._TT HAXWID pERWID AVGCOVER TOT COY AVGVOLUME TOT VOL AVGBIO TOTALBIO
cm cm cm dm' m:' 1 1 g Kg

ATR CAN ]4 36_7 37:!:]0 29-J_8 10-_4 1.42 42.+_18 584.4 109i47 1.52
A_R CAN 20 27±4 24+ 7 20-J:6 5+_3 1.04 17±11 346.5 45:J:28 0.90

CER LAH 5 37± 8 36d:14 28:_ 8d:5 0.42 34+24 169.8 109± 77 0.54
CER LAN 2 4_7 59+28 52.+.3 24.+.]0 0.47 119.J:08 238.3 38L-_.283 0.76

CHRVIS 1 29 40 28 8.80 0.09 25.51 25.5 63.77 0.06
CHR VIS 0

"_ LYC AND 2 47+ 0 54+17 48:_8 21.-_2 0.43 IOL+J05 201.5 222.+_231 0.44
m LYCAND 2 43_10 78-._8 47:!:29 3L+.32 0.61 12_05 247.8 273+232 0.55

_" ORYHYN 72 5._ 15-_ 13-_ 1.7:i:0.3 1.25 1.1:1:0.6 80.8 1.2..-1:0.6 0.09
ORYHYR 110 14+2 3±1 2±1 0.16"J:0.08 0.18 0.4:1:0.2 46.9 0.47:1:0.27 0.05

s

SPHAHB 1 13 10 9 0.71 0.01 0.92 0.9 0.40 0.00
SPHAHB 3 _ _ 1.'!:0 0.04:1:0.03 0.00 0.02..'1:0.02 0.1 0 01.'!::0.01 0.00

DEADGR 74 10-_ 15-'_ 13-J:1 1.7-J:O.3 1.26 1.9-J:0.4 137.3
DEADGR 124 7±1 1Ll:] 8::H 0.8:,:0.] 1.03 0.7:1:0.2 83.5

DEADSH 5 32.-1:23 44-¢39 36:F.36 23-_0 1.16 95:P.108 477.0
DEADSH 18 35-J:7 54:1-16 49+_15 28:1:13 4.98 114± 59 2057.2

TOTALS 95 3.61 1063 2.66
TOTALS 137 2.31 880 2.26

• • • • • • • • • • •
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Table 22. Population characteristics of perennial plants in the center of UlOaf crater, plot YUFOZ3,sampled
August 1, ]989 (top line) and July 9, 1992 (second line). Elevation 1277 m.

Species n HT HAXk/ID PERk/ID AVGCOVER TOT COV AVGVOLUME TOT VOL AVGBIO TOTALBIO
cm cm cm dm2 mz 1 1 g Kg

ATR CAN 0
ATR CAN ] 11 17 12 ].60 0.02 1.76 1.8 4.58 0.00

ORYHYM 3 ]±0 14+22 10±14 2.3±4.5 0.07 0.2_.44 0.7 0.2_.49 0.00
ORYHYH 121 13:1:2 I:L-O I:L-O O.O]:L-O.O0 0.01 O.OZ.-L-O.01 2.6 O.O?_-L-O.01 0.00

DEADGR 5 6_ _ 4±] 0.19±0.10 0.01 O.13:L-O.14 0.6
DEADGR 1 1 ] 1 0.01 0.00 0.00 0.0

"_o DEADSH 2 7±7 23±28 21±28 5±10 O. ] 1 1 8+2.6 3.5CD
= DEADSH ] 43 ] 1 0.01 0.00 0.03 0.0
.--,,.

x

0 07 0 7 0.00
, TOTALS 3 " "

TOTALS 122 0.03 4.4 0.01



Table 23. Population characteristics of perennial plants on the south-facing slope of crater UlOaf (YUF023),
sampled August 1 1989 (top) and July 1 1992 (second) Elevation 1277 m._ " III

Species n HT MAXWID PERWID AVGCOVER TOT COV AVGVOLUME TOT VOL AVGB]O
cm cm cm dmz m2 I 1 g Kg

ATR CAN 0
ATR CAN 1 28 60 28 13.2 0.13 37.0 37.0 96 0.10

CER LAN 1 35 31 53 12.9 0.13 45.2 45.2 145 0.14
CER LAN 1 43 59 57 26.4 0.26 113.6 113.6 363 0.36

GRASPI 1 64 89 73 51.0 0.5] 327 326.6 751 0.75
GRASPI ] 7] 70 90 49.5 0.49 351 351.3 808 0.81

:Z=,

-o ORYHYM 16 4:!:2 1_ 7+2 O.7:L-O.3 O.11 O. ] O-J:O.03 1.6 O. ] 1:1:0.04 O.O0"0

m ORYHYM 40 12.+_2 _ 2±0 0.03±0.02 0.01 0.04:1:0.04 1.7 0.05-J:0.04 0.00
c).

_" DEADGR 30 10±3 ]4:£4 ]]:1:2 1.8:1:].0 0.54 3:J:3 99.7
DEADGR 46 7±1 10+_2. 7±1 O.7±0.3 O.34 O.8:t:O.4 34.4

I

DEADSH 2 25±42 4]±46 33±46 15+27 0.30 65+_129 130.0
DEADSH 3 33:!:33 48:L'42 42.+.37 2Z+24 0.65 111±160 333.4

TOTALS 18 0.75 373 0.90
FOTALS 43 0.90 509 1.29

r_ • • • • • • • • • •
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Table 24. Population characteristics of perennial plants on U]Oaf control (YUF024), sampled August 2, 1989
(top line) and July 21, 1992 (second line). Elevation 1300 m°

I I I

Species _p._n HT HAXW|D PERglD AVGCOVER TOT COV AVGVOLUHE TOT VOL AVGBIO TOTALB]O
cm cm cm dmz m2 1 1 g Kg

CER LAN 6 32_t:]2 40+._19 40+_20 16:1:]1 0.95 66-J:51 393.4 210+_164 1.26
CER LAN 3 47+ 6 65-_J7 58:!=15 30-kJ6 0.9] 148:bB9 443.3 473:!:286 ].42

ORYHYH 96 1:t:0 12:1:1 1t)-_.1 1.L-!:0.2 1.03 0.11:J:0.02 10.7 0.12.-H).02 0.01
ORYHYH 56 15-_2 _ 1:1:0 0.04:1_0.03 0.0; ) 0.09-J:0.08 4.8 0.09-J:0.09 0.01

SPHAHB 0
SPHAHB ] 24 18 18 2.54 0.03 6.11 6.1 2.63 0.00

-o ST! SPE ! ]8 g 10 0.71 0.01 ].27 1.3 1.40 0.00¢9
= STI SPE 0
C2.
-.-..

x DEADGR 25 _ _ 7:1:] O.6i'0.3 O.15 O.4:1:0.2 9.2
DEADGR 98 _ _ 7:J:] O.6i-0. ! O.58 O.4:_:0.1 43.5I

r_
'-" DEADSH 2 3:!:] 7:1:I 7:1:4 O.4:L-O.3 O.01 O.]:L'O.1 O.Z

DEADSH 7 8:!:7 23:!:14 16"_J5 5.1:!:7.5 0.36 11:1=21 78.0

TOTALS 103 1.99 405 1.27
TOTALS 60 0.96 454 1.43



Table 25. Population characteristics of perennial plants on plot ltIDO04, a bladed area in Hid Valley, sampled
July 28,]989 (top line) and July ]6, 1992 (second line). Elevation ]439 m.

Species n HT HAXW[D PERW]D AVGCOVER TOT COV AVGVOLUHE TOT VOL AVGB|O TOTALB[O
cm cm cm dmz m2 1 1 9 K9

EPHNEV 2 37_+21 27_+20 18+15 3.6_5.3 0.07 8.6_9.2 17.2 12_+_13 0.02
EPHNEV 2 30_21 26_ 5 20+__10 4.0+_2.8 0.08 14+17 27.1 19+_24 0.04

SIT JUB 0
SIT dUB 1 14 7 5 0.27 0.00 0.38 0.4 0.42 0.00

TOTALS 2 0.07 17.2 0.02
TOTALS 3 O.08 22.5 O.04

7_

(I)

x

u')

I

po

• • • • • • • • • • •
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Table 26. Population characteristics of perennial plants on plot HIDO05, an undisturbed area adjacent to
HIDO04 in Mid Valley, sampled July 31, 1989 (top line) and July 20, 1992 (second line). Elevation 1445 m.

Soecies n_D_ HT HAXklID PERgID V_ TOT COY AVE VOLUNE TOTVOL AVGBIO
- c-'m cm cm dm" mz 1 1 g Kg

COL RAH163 46-'_2 59._-4 53:1:4 28dr3 46.16 145:1:22 23570 752:J:114 122.57
COL RAH179 4L-1:2 5_ 47:L-4 26:!:3 45.96 124::1:20 22218 6451:102 115.54

EPH NEV 5 59+_]1 133_:55 120_1 147:1:91 7.33 943:1:601 4716 1320:1:841 6.60
EPH NEV 7 47:1:12 103:::1:51 7_4 83:l:67 5.80 449..J_60 3143 629-J:504 4.40

OPU ECH 0
OPU ECH 3 22_+.3 10i4 _ O.5d:0.3 0.01 1.L_.6 3.2

ORYHYH 1 1 26 17 3.5 0.03 0.35 0.3 0.38 0.00
m ORYHYH 0:3

_" STI SPE 12 2_ 9-J:3 9"i-4 0.9-J:0.6 O.ll 0.17:1:0.16 2.0 0.2:1:0.2 0.00
ST[ SPE 0

I

r_ DEADGR 2 38_1 1_ 9+_3 0.8_0.6 0.02 3.0_.0 5.9 !
"" DEADGR 15 20-_ 8:P.3 _ 0.5:1:0.3 0.08 1.20:J:0.80 17.4

DEADSH 4 20-J:]5 83_:32 57:P.24 4_33 1.65 110:J:128 439.7
DEADSH 15 24+ 6 41_+.11 29+_10 1_+ 9 1.84 31+22 457.8

TOTALS 181 53.6 28288 129
TOTALS 189 51.8 25364 119



Table 27. Population characteristics of perennial plants on plot REDO0], a stte in Red Rock Valley which
burned in July 1988, sampled July 12, 1989 (top line) and July 22, 1992 (second line). Elevation 1612 m.II

Species n HT HAXkIID PERkI|D AVG COVER TOT COV AVGVOLUME TOT VOL AVGBIO TOTALBIO
cm cm cm dmz mz 1 1 g Kg

ATR CAN 0
ATR CAN 2 42.+.12 1O-J:5 7+1 0.5:1:0.3 0.0] 2.2.+.2.0 4.4 6:1:5 0.01

EPHNEV 3 39+__]2 130-_51 85:1:34 94-_61 2.81 400:_18 1201 56]:L-445 1.68
EPHNEV 5 46+11 90-'x2.9 58:1:9 42+15 2.08 205:J:113 1027 288:l:158 1.44

ORYHYH 94 12.+_] 3:!:0 _ 0.09-J:0.03 0.08 0.1L'1=0.04 ]0.4 0.12:EI).05 0.01
ORYHYH 281 16+_1 3::1:0 2.t31 0.09-J:0.03 0.25 0.16:t:0.05 44.2 0.17:l:0.05 0.05

:Z:,,
"0"o PSOPOL 1 2 2 ] 0.02 0.00 0.00 0 0 O.Ol 0.00
= PSOPOL 0

UNKNOWN 7 25_14 7_5 7i6 O.8_1.1 O.06 4t6 28.4
UNKNOWN 0

I

I",,0
oo DEADGR -

DEADGR ]5 2.+_1 _ 7+1 0.5:H).2 0.08 O.]O:H).08 1.5

DEADSH -
DEADSH 36 2_ 36+13 28:J:12 16:l:12 5.91 58:L-47 2098

TOTALS 98 2.89 1212 1.69
TOTALS 288 2.35 1077 1.50

• • • • • • • • • • •
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Table 28. Population characteristics of perennial plants on plot REDO02,an unburned site across Pahute Hesa
Road from burned plot REDO01, sampled July 12, 1989 (top line) and July 21, 1992 (second line).

Species n HT HAXWID PERWID AVGCOVER TOT COV AVGVOLUME TOT VOL AVGBIO _T_Q.T.,_,..P__
cm cm cm dm• .... mz 1 1 9 Kg

ATR CAN 9 64+13 68:!:23 53+_.24 35+24 3.16 28_50 2518 727:J:649 6.55
AIR CAN 7 52+18 43:1:30 35+24 2_0 1.42 147+162 1025 381:L-422 2.67

EPHNEV 3 64:L-64 122.+,186 106+_.]70 225i438 6.76 2826-J:5594 8479 3957:1:7832 11.87
EPH NEV 3 611-t:52 12_'x178 112+170 231._44 6.92 2500-_4932 7499 350Qt_902 ]0.50

ORYHYH 6 _ 7:L-4 4+2 O. 28J:0.26 O.02 O.3:1:0.3 1.9 O.35:E0.38 O.O0
ORYHYH 40 20i-4 3+2 3+1 0.12:1:0.04 0.05 0.5:1:0.4 18.0 0.49J:0.34 0.02

::=" ST[ SPE 0 O.O0
m STI SPE 1 28 4 4 0.13 0 O0 0 35 0 4 0.39

_" PSOPOL 3] 6_ 94+16 75:!:12 66+22 20.44 48_96 14893 1201.'L'492 37.23
PSOPOL 32 53:L5 91+14 72+12 6]+18 19.51 364+140 11652 910+174 29.13

I

DEADGR 0
DEADGR 9 6+_3 13+2 9+_2 O.93:L'0.40 O.08 O.5:1:0.3 4.5

DEADSH 19 46-J:9 80+22 64:1:]8 54+26 10.24 32_93 6081
DEADSH 29 47:1:9 86_8 77+17 67+26 19.40 417:1:209 12100

30.4 25892 55.6
TOTALS 50 27.9 20196 42.3
TOTALS 83



Table 29. Population characteristics of perennial plants on plot PAHO01,an undisturbed area on Pahute Mesa.
sampled September 9, ]991 (top line) and August 8, 1992 (second line). Elevation 1923 m.

Species n HT HAXWID pERMID AVGCOVER TOT COy AVGVOLUME TOT VOL AVGBIO TOTALBIO
cm cm cm dmz ' mz l 1 g Kg

ART NOV ]97 24:J:2 37:l:2. 27:J:2 9,6+_1,2 ]8,92 29d:5 5776 73-_.13 ]4,44
ART NOV299 18:P_2 24:P.3 19+_2 6.7:P..1.1 19.88 24:1:5 7206 60..,_2 18.02

AST PUR 6 3+2 4:F_2 _ O.13i0. ]3 0.01 O.07:J:O.1] 0.4
AST PUR 3 2:1:2 2_+_1 1.t:0 O,Ol:l:O,Ol 0.00 O,OOd_,O0 0,0

BUNCHGR33 11_-1:2 ]:L-O 1:1:0 0,01:t:0,00 0,00 0,01:1:0,01 0,5 O,02.-I:0,O1 0,00
BUNCHGR 8 ] ]:F.2 3:F,1 2:F.1 O,OG-d:O,03 O,O0 O,07:L-O,05 O,5 O,07:t:O,05 O,O0

CER LAN ] 36 41 37 ]1,9 0,12 42,9 42,9 137 0.14
" CER LAN 0

;(" CHRVIS 2 21d:9 25:F.20 22.+_15 5"d:6 0.]0 1L+.17 22,6 28:L'43 0,06
CHRVIS ] 40 46 28 10,1 0,10 40.5 40,5 101 0,10

I

"" CH Vl p 0
o CH VI p 1 20 20 17 2.7 0.03 5.3 5.3

EPHNEV 40 21+3 12+2 10+2 ].1+0.4 0.45 3.0"_.5 121.3 4.2+2.1 0.]7
EPHNEV 34 22+2 14+2 ]0+2 1.3+0.4 0.45 3.4:1:1.2 ]]4.2 4.7+].7 0.16

ER1 CAE ] 1 9 8 0,57 0,01 0,06 0,1
ER1 CAE 1 2 9 8 0.57 0.0] 0.11 0.1

ORYHYM 14 18:!:2 7:1:2 _ 0,3-_0,2 0,04 0,6:!:0,5 8,8 0,7:t:0,5 0,01
ORYHYM 13 20-_.3 7:J:2 _ 0,4:1:0,3 0,05 0.9_0.6 11,7 1,0-_0,6 0,01

• • • • • • • • • • •
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Table 30. Table IX, continued.
II I 1111

Species n H..TT HAXWID PERklID AVGCOVER TOT COV AVGVOLUHE TOT VOL .AVGB[O TOTALB|O
cm cm cm dm2 mz 1 1 9 K9

SIT JUB 110 ]6+1 3i-0 2.-1:0 0.07=E0.02 0.07 0.12_-_.03 12.9 0.13:J_0.04 0.01
SIT JUB 111 15+1 _ 4:1:0 0.20-J:0.03 0.23 0.33:L0.05 36.7 0.36:L--0.06 0.04

ST[ COH 2 15i-4 4:!:1 3+1 O.07:1:0.01 0.00 O. ]O-J::O.04 0.2 !
ST[ COH 1 22 5 5 0.20 0.00 0.43 0.4

ST] SPE 0
ST[ SPE 12 21:_5 _ 4+1 0.3:1:0.1 0.03 0.8d:0.5 9.2 0.8d:0.5 0.01

•" DEADGR 26 7_2 5_2 4+2 0 24:i:0.24 0.03 0.22iI) 27 2 7
"1_ " " "

DEADGR 22 5_2 6+1 4+1 0 23_1).11 0.05 0.13t0.09 2 8(1) "

0.

_<" DEADSH 43 13:P.2 21::1:5 14:L-4 4.0-_.2.7 1.71 _ 278
DEADSH 25 16-,_..3 28:J:]0 19-J:5 6.6-_-4.2 1.66 10-j:6 263

I

_, TOTALS 406 19.7 5986 14.8
'-" TOTALS 484 20.8 7425 18.3

II I I I nl I I



Table 31. Population characteristics of perennial plants on plot PAHO03an undisturbed area adjacent to drill
pad u2Oao, sampled August 8, 1989 (top line) and July 23, 1992 (second line). Elevation 1910 m.

Species n..g_ HT HAXgID PERWID AVGCOVER TOT COV AVGVOLUHE TOT VOL AVGBIO TOTALBIO
cm cm cm dmz mz I .... I g Kg

ART TR! 136 45-__3 61:1:5 47:1:5 28:1:5 38.47 163i43 22212 294:!:78 39.98
ART TRI 126 5_ 65-J::5 48:1:5 29-£-4 36.39 186:!:34 23476 336:_1 42.26

BUNCHGR28 3:!:1 5-_:1 4+1 O.22::i:0.] ] 0.06 0.03:J:0.01 0.8 O.03-.J:O.01 0.00
BUNCHGR ] 3 2 2 0.03 0.00 0.01 0.0 0.01 0.00

CACTUS 0
CACTUS 1 5 5 5 O.20 O.O0 O.10 O.1

:Z:,,,
"o
"o ORYHYN 0
(I)= ORYHYN 1 15 9 7 0.49 0.00 0.74 0.7 0.82 0.00

x SIT JUB 1
SIT JUB 9 24d:6 11::1:.15 _ O.25.J:0.27 0.02 O.5-J:O.6 4.8 0.6.J:0.6 0.01

I

(,.o
,,o STI SPE 1

ST1 SPE 4 20+_11 4:1:1 4:1:1 O.10"_0.03 0.00 0.20_. 12 0.8 O.2Z:I:O.13 0.00

DEADGR 110 7+1 7:1:1 6"_ 0.45"J:0.10 0.49 0.42.t:0.13 46.5
DEADGR 97 _ 6i0 _ 0.3-J:O.1 0.27 0.14.'1:0.05 14.0

DEADSH 41 17:t:6 38:1:14 28:1:10 18:1:11 7.44 69"J:51 2841
DEADSH 136 1]:J:,3 21+ 5 16"_:4 7:1::3 9.44 28:!:17 3772

TOTALS 168 38.5 22213 40.0
TOTALS 142 36.4 23483 42.3

• • • • • • • • • • •



Table 32. Population characteristics of perennial plants on plot RANO01sampledAugust 19-23, 1988 and July
28-29, 1992. Elevation 2263 m. This transect was 2 X 27 m in 1988, 2 X 25 in 1992.

Species no_ H_! HAXgID PERgI9 AVGCOVER TOT COV AYGVOLUHE TOTVOL AVGBIO TOTALBIO
cm cm cm de=' m2 1 1 g Kg

ARE CON 5 3+1 8¢2 4_0 O.3_0.1 O.01 O.08_. 06 O.4 O.04_0.02 O.O0
ARE CON 1 5 10 8 0.63 0.01 0.31 0.3 0.14 0.00

ARTNOV 2 28:1:32 30+_17 30+28 8:1:10 0.16 30_ 55 61 76:1:137 0.15
ART NOV 2 39-2:53 33:1:26 33:P.31 10-'_.15 0.20 58:1:110 116 145:!:274 0.29

ART TRI 56 24i-4 36:1:6 30-J:5 11.¢-4 6.37 40:!:19 2228 72.+35 4.01
ARTTRI 52 27:1:5 35d:7 30-_.7 12.t:5 6.19 51.+.26 2649 92.¢-47 4.77

_, BUNCHGR15 14:L-4 3+1 2+1 0.06:1:0.05 0.01 0.08:1:0.07 1 0.09¢0.08 0.00
-o BUNCHGR53 18:P.2 2.-1:0 2.t:0 O.04:t0.01 0.02 0.07:!:0.02 4 O.08d:O.03 0.00
¢D

a. CHRPAR 13 32.-I:9 29+_.14 27+12 lO-J_ 1_25 47:1:47 607
_" CHR PAR 12 27+10 28+13 22.+.11 8:P.7 0.94 33-_36 398
G_

' COMHEX 16 67+17 106-'_.34 95-_.33 109-J:57 17.45 930-J:518 14883 2325-J:647 37.21
,.o COWHEX 13 76+13 129-_.30 104+28 123-2:57 15.98 1056:!:570 13729 2640-_.713 34.32

CRY FLA 8 _ 7+2 7+2 O.4:_0.2 0.03 0.3:1:0.2 2 O.11.-_0.08 0.00
CRY FLA 15 _ 7:1:3 5:1:2 0.4:1:0.3 0.07 0.4:1:0.3 5 0.15:1:0.12 0.00

ERI UMB 25 7+1 9+_3 8:1:2 0.8:1:0.4 0.19 0.7:L-0.5 17 0.3:_0.2 0.01
ERI UHB 14 10"_5 12:1:7 _ 1.5:P.1.3 0.21 3.5+_.3.8 48 1.5+_.1.6 0.02

FEN UTA 0
FEN UTA 4 _ 8+1 6:P..] O.4._0.] 0.0| O.2.-I:0.] ]

HAP NAN 6 26_7 12:1:5 I(FJ::6 1.2:1:1.2 0.07 5:1:8 29 12:1:19 0.07
HAP NAN 7 25+12 15:J::B 13::1::9 1.9+_.1.7 0.13 8::1:10 54 1_5 0.14



Table 33. RAHOOI, continued, i

Species n H_].T HAXWID. PERWID AVGCOVER TOT COV AVGVOLUME TOT VOL AVGBIO TOTALBIO
cm cm cm dr.2 mz 1 1 g Kg

LIN NUT 63 12.-v2 ]2.-1:2 9-J:2 1.4-J:0.5 0.88 3+1 162 6+_.3 0.41
LIN NUT ]]0 6+_.1 _ 4:1:] 0.6-J:0.3 0.64 ].1.-1=0.7 118 3+_2 0.29

MIR PUD ] 27 4 2 0.06 0.00 0.]7 0.2 0.07 0.00
HIR PUD 0

OPU ER] l 6 4 2 O.06 O.O0 O.04 O.0
OPU ER[ 3 ]2.t:5 20+_.10 ]4+1] 2.6-_.2.4 0.08 4:1:4 ]1

ORYHYH 38 ]5+_] 4+1 _ 0.2_0.! 0.07 0.3:1:0.2 ]l 0.3_0.2 O.Ol
ORYHYH 9 1114 5_2 4+1 0.2:1=0.1 0.02 0.3_0.2 2 0.3:1=0.3 0.00

tD

PEN sp 5 4+1 5:!=2 4+2 0.2:1:0.2 0.01 0.09i0. lO 0.4 0.04i0.04 0.00
_" PEN sp 3 5_1 5_2 Cry6 0.3_0.4 0.0] 0.2:1=0.2 0.5
G'J

' PIN @#ON12 41:L40 39._.38 36-_8 41:E52 4.91 726:_1]28 87]4 657 9.86
PIN HON lO 96:1:71 86_59 73_:51 102:1:B4 10.19 2302.-1=2374 23020 2661_+_1214 26.61

POASAN 13l 19i1 3_0 2.-1:0 0.09J:0.03 0.12 0.2:1:0.1 26 0.2:1:0.1 0.03
POASAN 50 19_2 6+_1 4+1 0.3:1:0.l O. ]3 0.6:1:0.2 28 0.6:t:0.3 0.03
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Table 34. RAHOOI, continued.

Species ._D_n H_!T HAXWID pERHID _ TOT COY _VG VOLUHE TOT VOL AVGBIO TOTALBIO
cm cm cm dm" mz 1 1 g Kg

QUEGAH 5 21.4:6 15-J:6 14:_B 1.9+_.1.7 0.10 5:1:5 24 12.4:12 0.06
QUEGAH 7 24:_B 22.4:9 21_4:6 4+2 0.28 IL-bB 80 28:!:19 0.20

SIT JUB 1 17 1 1 0.01 0.00 0.01 0 0.01 0.00
SIT JUB 5 26i-4 8:1:7 5-J:3 0.4=1=0.6 0.02 1. L-Id.4 6 1.3:1:1.5 0.01

STI SPE 18 21.+_2. 5+2 4+2 0.3-J:0.2 0.05 0.5cH).3 9 0.6:H).4 0.01
STI SPE 19 20+_3 7+2 _ 0.4.-I:0.2 0.08 0.7:1:0.3 13 0.8:1:0.3 0.01

• , STR COR 25 _ 4+2 3-J:O 0 08d=O03 0.02 0.08:1:0.03 2 O.03-J:O.O1 0.00• " . 0.00
"1_
,a STR COR 21 1_ 4:_1 4:1:1 O.14:bO.07 0 03 O.3-j=O.2 7 O.l:bO 1
_D
:=1

UNKNOEIH 1 11 6 8 O.38 O.O0 O.41 0
x UNKNOWN 0

' DEADGR 0
u, DEADGR 3 20-_3 5-J:O 3-J:] O.13-J:O.03 O.O0 O.3-_ 1 1

DEADSH 10 15-_0 32.+.13 2g-J:]4 10_ 1.02 24+25 237
DEADSH 19 13-_ 5 26d:10 23+ g 8d:5 1.48 17:1:15 320

31.7 26778 53.7
TOTALS 447 35.2 40290 66.7
TOTALS 410

63.4 53555 107.3
TOTALS 894 70.5 80579 137.2
TOTALS 820



Table 35. RAHO0],continued.
III

S0ecies _D..n HT HAXWID PERWIDAVGCOVER TO1COVAVGVOLUNETOTVOL AVGBIO TOTALBIO
cm cm cm dmz mz 1 1 g Kg

TOTALS410 35.23 40289.6
TOTALS410 3].70 26777.7

l I IN l I II IIII

"0
"0

X

!

01

• • • • • • • • • • •



4) BECAMPREPORT1992

Distribution Ltst

Nuntberof copies

4) 1. ThomasL. Ackerman 1
1515 Alice Street No. 16
Oakland, CA 94612

2. Lynn R. Anspaugh, Division Leader 2
Environmental Sciences Division

Q Lawrence Ltvermore National Laboratory
L 453, P.O. Box 5507
Ltvermore, CA 94550

3. American Museumof National History 2
Department of Herpetology Library

• Central Park West at 79th Street
New York, NY 10024

4. American Museumof Natural History 1
MuseumLibrary
Southwestern Research Station

• Portal, AZ 85632

5. Arizona Gameand Fish Department 1
Director
2222 West GreenwayRoad
P.O. Box 9095

• Phoenix,AZ 85020

6. BECAMP Library 5
M/S 740
Mercury, NV 89023

• 7. Dr. Robert L. Bezy 1
Sectionof Herpetology
Los Angeles County NaturalHistoryMuseum
900 ExpositionBoulevard
Los Angeles, CA 90007

• 8. Arden Bicker,AssistantManager 1
Environment,Safety,Health,and QualityDivision
Reynolds Electrical& EngineeringCompany, Inc.
P.O. Box 98521, M/S 762
Las Vegas, NV 89193-8521

• 9. Dr. Roy E. Buck 1
Department of Botany
University of California, Berkeley
Berkeley, CA 94720

e



0

BECAIqPREPORT1992

Distribution List(continued) •

Name Numberof copies

lO. Brigham Young University Library 1
Exchange Section

Provo, UT 84601 •

11. Dr. Warren Burggren 1
Department of Bio]ogical Sciences
University of Nevada, Las Vegas

• 4505 S. Maryland Parkway

Las Vegas, NV 89154 •

12. California Academy of Sciences 1
Department of Herpetology, Reference Library
Golden Gate Park
San Francisco, CA 94118

13. Carnegie Museumof Natural History 1 •
MuseumAnnex
5800 BaumBlvd.
Pittsburgh, PA 15206-3706

14. Charles D. Canham 2
Institute of Ecosystem Studies •
The NewYork Botanical Garden
Mary Flagler Gary Arboretum
Box AB
Millbrook, NY 12545

15. Dr. Donald R. Clark 2 •
Section of Environmental Studies
Patuxent Wildlife Research Center
Laurel, MD 20810

16. Dr. J. L. Cloudsley-Thompson 1
Department of Zoology •
Universi ty of London
GowenStreet
London WC1E6BT, Eng]and

17. Dr. Walter H. Conley 1 ¢
Department of Biology
New Mexico State University
Las Cruces,NM 88003

18. Dr. Steve Corn 1

U.S. Departmentof Interior (
Fish and WildlifeService
4512 McMurrayAvenue
Fort Collins,CO 80525-3400

(



BECARPREPORT1992

• Distribution List(continued)

a!L4JM Numberof Copies

19. Death Valley National Monument 1
Library

• Death Valley, CA 92328

20. John Donaldson, Regional Manager 2
Nevada Department of Wtldlife
Region ! I ]
State Matlroom Complex

• Las Vegas, NV 89158

21. Dr. Charles L. Douglas 1
Department of Biological Sciences
University of Nevada, Las Vegas
4505 S. Maryland Parkway

• Las Vegas, NV 89154

22. Don R. Elle, Director 2
Environmental Protection Division
DOENevada Operations Office
P.O. Box 98518, M/S 505

• Las Vegas, NV 89193-8518

23. Todd Esque 1
National Biological Survey
C/O BLMDixie Research Area
225 N. Bluff St.

l St. George, UT 84770

24. Dr. Edward H. Essington 1
Los Alamos National Laboratory
Environmental Science Group
HSE 12

• Los Alamos, NM 87545 ,

25. Dr. Fred Ferate 1
Analytical Services Department
Reynolds Electrical & Engineering Company, Inc.
P.O. Box 98521, M/S 776

• Las Vegas, NV 89193-8521

26. Robert E. Friedrichs 1
DOENevada Op "ations Office
P.O. Box 9851_
Las Vegas, NV 89193-8518

0

0



0

BECANPREPORT1992

Ptst_ibutlon List(continued) •

Name Number of Coutes

27. Bert Friesen 1
Raytheon Services Nevada
P.O. Box 98518, M/S 605 •
Las Vegas, NV 89193-5487

28. Robert Furlow 1
DOENevada Operations Office
P.O. Box 98518, M/S 505
Las Vegas, NV 89193-8518 •

29. Dr. ThomasH. Fritts 1
U.S. Ftsh and Wildltfe Servtce
Nattonal Museumof Natural History
Smithsonian Institution

Washington, DC 20560 •

30. Dr. J. Whitfte]d Gibbons 1
Savannah Rtver Ecology Lab
Drawer E
Aiken, SC 29801

31. Dr. Richard O. Gtlbert 1 •
Battelle Pactfic Northwest Laboratories
P.O. Box 999
Rich]and, WA99352

32. Global Environmental Monitoring System 1
P.O. Box 30552 •
Nairobt, Kenya

33. Ron Green 1
EG&G/EnergyMeasurements
P.O. Box 1912, N/S V-01
Las Vegas, NV 89125 •

34. Paul Gregor 1
Reynolds Electrical & Engineering Company, Inc.
P.O. Box 98521, M/S 740

Las Vegas, NV 89193-8521 •

35. Yttzchak Gutterman 1
The Jacob Blaustein Institute for Desert Research
Department of Biology
Ben-Gurion University of the NEGEV
P.O. Box 653
Sede Boker Campus •
Beer-Sheva 84 104, Israel 84990

e



I

e

BECAIIPREPORT1992

• Distribution List(continued)

Name Number_of Copies

36. RossHaley 1
NevadaDepartmentof Wtldltfe

4) 4747 VegasDrive
Las Vegas, NV89158

37. OohnB. Hall 1
DOENevadaOperations Office
P.O. Box98518, M/S 505

• Las Vegas, NV89193-8518

38. Dr. K. T. Harper 1
Departmentof Botany
BrighamYoungUniversity
Provo, UT 84602

e
39. Dr. HowardHawthorne 1

ReynoldsElectrical & Engineering Company,Inc.
P.O. Box98521, M/S 708
Las Vegas, NV89193-8521

• 40. Dr. I. A. Henschel 1
Desert Ecological ResearchUntt
P.O. Box953
Walvts Bay
SouthwestAfrica, Nambia9190

• 41. Dr. Rtchard B. Hunter 2
Reynolds Electrical & Engineering Company,Tnc.
P.O. Box98521, M/S 740
Las Vegas, NV89193-8521

42. Dr. Clive O. Jorgensen 1
• BrighamYoungUniversity

. Departmentof Zoology
574 Wtdtsoe Bldg.
Provo, UT 84602

43. Dr. P. Kemp 1
• SystemsEcologyResearchGroup

San Diego State University
San Diego, CA92182

44. Dr. Tert A. Knight 1
NevadaHeritage Program

• Barrtck Museumof Natural History
University of Nevada, Las Vegas
4505 S. Maryland Parkway
Las Vegas, NV89154

e



e

BECAMPREPORT1992

Distribution Lts_(continued) qp

Numberof CODtes

45. Douglas Lane 1
U.S. Ecology
9200 Shelbyvtlle Road, Sutte 300
Louisville, KY40222 •

46. Dr. Pat Leafy 1
Science Department52S
Clark CountyCommunityCollege
3200 East CheyenneAvenue
N. Las Vegas, NV89030 •

47. Dr. Steven Link 1
EnvironmentalScience Department ,:
Battelle Pacific Northwest Laboratory
P.O. Box999
Richland, WA99352 •

48. Dr. Charles H. Lowe 1
Departmentof Zoology
University of Arizona
Tucson,AZ 85721

e
49. Phtltp A. Hedtca 2

U.S. Oepartmentof the Interior
National Biological Survey
P.O. Box26569
Las Vegas, NV89126

e
50.' Dr. JamesA. MacHahon 1

Departmentof Biology
UMC5305
Utah State University
Logan, UT 84322-5305

e
51. Dr. Jack McCoy 1

Division of Herpetology
Carnegie Museum
440 Forbes Avenue
Pittsburgh, PA15213 e

52. StephenA. Helltngton 1
DOENevadaOperations Office
P.O. Box985]8, H/S 505
Las Vegas, NV89193-8518

e

e



e

BECAMPREPORT1992

• Distribution List(continued)

Name Numberof Copies

53. Dr. S. J. Milton 1
Karoo atome Project

• P.O. Box47
Prince Albert 6930, SouthAfrica

54. Dr. Wesley E. Niles 1
Departmentof Biological Sciences
University of Nevada, Las Vegas

• 4505 S. Maryland Parkway
Las Vegas, NV89154

55. Dr. Htchael J. O'Farrell 1
2912 N. Jones Blvd.
Las Vegas, NV89108

e
56. Dr. ThomasP. O'Farrell 1

EG&G/EnergyMeasurements
511 AvenueH
Boulder City, NV89005

• 57. Dr. John Oldemeyer 2
Nattonal Ecology ResearchCenter
4512 HcHurray Avenue
Ft. Colltns, CO80525-3400

58. Kent Ostler 1
• EG&G/EnergyMeasurements

P.O. Box 1912, H/S V-01
Las Vegas, NV89125

59. Scott E. Patton 2
LawrenceLivermore National Laboratory

• P.O. Box5507, L-453
Ltvermore, CA 94550

60. SusanPeck 1
EAD
US/EPAEnvironmental SystemsMonitoring Lab

• P.O. Box93478
Las Vegas, NV89193-3478

61. Dr. EricR. Pianka 1
Departmentof Zoology
Universityof Texas

• Austin, TX 78712

e



e

BECAMPREPORT1992

Distribution List(continued) •

Name Numberof Copte$

62. Dr. Lonnte C. Pippin 1
Desert Research Institute
Social Sciences Center
P.O. Box 60220 4)
Reno, NV 89506

63. David Rabrock 1
Special Collections Library
University of Nevada, Las Vegas
4505 S. Haryland Parkway •
Las Vegas, NV 89154

64. Daniel Rakestraw 1
EG&G/EnergyHeasurements
P.O. Box 1912, V-01
Las Vegas, NV 89125 4)

65. Dr. W. H. Rickard 1
1904 Lassen Avenue
Rtchland, WA99352

66. Dr. Evan H. Romney 2 •
1736 E. Gary Street
Hesa, AZ 85203

67. Haw Saethre 1
Reynolds Electrical & Engineering Company, Inc.
P.O. Box 98521, H/S 740 4)
Las Vegas, NV 89193-8521

68. Terry Sexson 1
U.S. Department of the Interior
Fish and Wildlife Service
Office of Information Transfer 41
1025 Pennock Place, Suite 212
FT. Collins, CO80524

69. Joseph H. Shinn 1
Lawrence Livermore National Laboratory
P.O. Box 5507, L-524 4)
Livermore, CA 94550

70. Sid Sloan 1
Bureau of Land Hanagement
P.O. Box 26529
Las Vegas, NV 89126 4)

4)



m

e_

BECAHPREPORT1992

• Dtstr]b_!on List(continued)

B.aJiL_ Numberof CoDtes

71. Dr. Stanley D. Smith 1
Department of Biological Sciences

• University of Nevada, Las Vegas
4505 S. Maryland Parkway
Las Vegas, NV 89154

72. Gayle Smith 1
U.S. Department of the Interior

Q Bureau of Land Management
P.O. Box 26569
Las Vegas, NV 89126

73. Lee S. Sygttowtcz, Department Manager 1
Analytical Services Department

Q Reynolds Electrical & Engineering Company, Inc.
P.O. Box 98521, HiS 708
Las Vegas, NV 89193-8521

74. Dr. Wtlmer W. Tanner 1
Life Science Museum

• Brigham Young University
Provo, UT 84602

75. Carol B. Thompson 2
Desert Research Institute
2505 Chandler No. 1

• Las Vegas, NV 89120

76. George Tsukamoto, Chief 1
GameDivision, Nevada Department of Wildlife
1100 Valley Road
P.O. Box 10678

• Reno, NV 89520

77. Dr. Paul T. Tueller 1
Department of Range Wildlife & Forestry
University of Nevada, Reno
1000 Valley Road

I Reno, NV 89512

78. United Nations Environment Program 1
P.O. Box 30552
Nairobi, Kenya

• 79. University of Nevada, Las Vegas 1
Merrill Library
4505 S. Maryland Parkway
Las Vegas, Nevada 89154

e



e

BE)CAMPREPORT2992

Distribution List(continued) •

Numberof ¢optes

80. U.S. Bureau of Land Management 1
Otstrtct Manager, Las Vegas District Office
P.O. Box 26569
Las Vegas, NV 89126 •

81. DOENevada Operations Office ]
Library
P.O. Box 98518, M/S 505

Las Vegas, NV 89193-8518 •

82. U.S. National Museum 1
Herpetology Ltbrary
Smtthsont an Institution
Division of Repttles and Amphibians

Washington, DC 20560 •
83. Dr. Richard R. Vance 1

Department of Botany
University of California
405 Htlgard Avenue

Los Angeles, CA 90024 •

84. Dr. Gary D. Wallace 1
Botany Section
Natural History Museum
900 Exposition Blvd.
Los Angeles, CA 90007

e
85. Dr. Lawrence R. Walker 1

Department of Biological Sciences
University of Nevada, Las Vegas
4505 Maryland Parkway

Las Vegas, NV 89154-4004 •
86. Dr. Robert Webb 1

U.S. Geological Survey
1675 W. Anklam Road
Tucson, AZ 85745

87. Cathy WIIls I •
EG&G/EnergyMeasurements
P.O. Box 1912, H/S V-01
Las Vegas, NV 89125

88. Barbara Yoerg 1
DOE/NTSO •
e/S 701

e








