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The NTS lies between the Great Basin Desert and the Mojave Desert as defined by Jaeger
(1957). Within the site boundaries are found both of these desert types. Transitional areas
between the two deserts are also present having been created by gradients in precipitation,
elevation, temperature, and soils. Unique combinations of physical site conditions have resulted
in several different vegetation alliances and associations (Ostler et al., 2000) (Figure 1-2). Based
on these vegetation alliances, three distinct ecoregions occur on the NTS; namely, the Great
Basin Desert, Mojave Desert, and transition ecoregions. The Great Basin Desert ecoregion is a
cold desert with dominant plant species consisting of sagebrush species (Artemisia spp.),
singleleaf pinyon (Pinus monophylla), and Utah juniper (Juniperus osteosperma). The Mojave
Desert ecoregion is a hot desert with dominant plant species being creosote bush (Larrea
tridentata) and white bursage (Ambrosia dumosa). The transition ecoregion is transitional
between the Great Basin and Mojave Desert ecoregions with dominant plant species consisting
of blackbrush (Coleogyne ramosissima), Nevada jointfir (Epehdra nevadensis), and burrobrush
(Hymenoclea salsola). These three distinct ecoregions make the NTS a unique site and allow for
comparisons of owl monitoring data among the three ecoregions.












Table 2-1. Number of owl locations in each vegetation association and the areal extent
(i.e., percent of total area) of each vegetation association occurring on the Nevada Test Site.

Number of Areal extent
Vegetation Association owl (% of total

locations area)
Hymenoclea salsola-Ephedra nevadensis Shrubland 26 2.0
Larrea tridentata/Ambrosia dumosa Shrubland 24 18.0
Other (Miscellaneous vegetation, playas, mapped disturbances) 14 1.5
Coleogyne ramosissima-Ephedra nevadensis Shrubland 13 21.6
Ephedra nevadensis-Grayia spinosa Shrubland 14 5.9
Artemisia tridentata-Chrysothamnus viscidiflorus Shrubland 7 7.3
Atriplex confertifolia-Ambrosia dumosa Shrubland 6 34
Menodora spinescens-Ephedra nevadensis Shrubland 3 25
Atriplex confertifolia-Kochia americana Shrubland 2 0.9
Atriplex canescens-Krascheninnikovia lanata Shrubland 2 2.2
Krascheninnikovia lanata-Ephedra nevadensis Shrubland 1 1.2
Lycium shockleyi-Lycium pallidum Shrubland 1 0.4
Ericamernia nauseosa-Ephedra nevadensis Shrubland 0 0.8
Lycium andersonii-Hymenoclea salsola Shrubland 0 0.4
Eriogonum fasciculatum-Ephedra nevadensis Shrubland 0 3.0
Chrysothamnus viscidiflorus-Ephedra nevadensis Shrubland 0 4.8
Ephedra viridis-Artemisia tridentata Shrubland 0 25
Artemisia nova-Chrysothamnus viscidiflorus Shrubland 0 6.9
Artemisia nova-Artemisia tridentata Shrubland 0 14
Pinus monophylla/Artemisia nova Woodland 0 7.4
Pinus monophylla/Artemisia tridentata Woodland 0 5.9

TOTAL 113* 100.0

*=six are at unspecified locations

Thirteen new burrow sites were found during 36 walking surveys. Ten new burrow sites were
found in the Mojave Desert ecoregion, three were found in the transition ecoregion, and none
were found in the Great Basin Desert ecoregion. Approximately 1.3 burrow sites/10 km were
found, and areas were sampled at a rate of approximately 1.9 km/hour. Fifty-one new burrow
sites and two new owl locations were recorded while conducting other field work (e.g., burrow
monitoring (Section 3.0), habitat mapping, preactivity surveys).

During the road surveys only two owl sightings were recorded on the northern route, one on
November 25 around dusk and one on December 15 one hour before dusk. This is important
because it showed that owls occur on the NTS year-round. No owls were seen on the southern
route.

2.4 Discussion

The known distribution of owls on the NTS (Figure 2-1) is based on historical data and new data
which include opportunistic sightings, road surveys with and without the territorial call playback
and walking surveys in areas considered to be good owl habitat. It is not based on a uniform
sampling of all vegetation associations on the NTS, although some sampling has occurred in
each of the vegetation associations.

2

The greatest number of owl locations occurs within the Hymenoclea salsola-Ephedra nevadensis
Shrubland Association (Table 2-1). This vegetation association only occupies 2.0 percent of the
NTS area and is associated with disturbed areas where much of the historic nuclear testing
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December 2001 (Table 3-1). The number of burrows monitored increased over the monitoring
period as new burrows were found.

3.3.1 Burrow Characteristics

A total of 120 burrows in human-altered habitat and 44 burrows in natural habitat were
monitored for owl use. Of the 120 burrows in human-altered habitat, 75 were culverts, 22 were
pipes, and 23 were earthen (Table 3-1). Earthen burrows in human-altered habitat are mostly
found in road-cuts and the rest are in mounds, ditches, or an open pit. Of the 44 burrows in
natural habitat, 24 are wash burrows and 20 are non-wash burrows. The largest number of
culvert and pipe burrows (94 of 97) is located in the transition ecoregion (Table 3-1) with all of
these occurring in Yucca Flat. Most of the natural burrows (33 of 44) are located in the Mojave
Desert ecoregion, while most road-cut burrows (11 of 15) are in the Great Basin Desert
ecoregion (Table 3-1).

Table 3-1. Types of owl burrows by habitat and ecoregion monitored for owl use on the Nevada
Test Site (November 1997 to December 2001).

Burrow Types Ecoregion
Great Basin Mojave Transition Total %

NATURAL HABITAT
Non-Wash Earthen Burrows 0 15 5 20 12.2
Wash Earthen Burrows

Caliche 0 5 4 9 55

Alluvial 1 13 1 15 9.1
Total 1 33 10 44 26.8

HUMAN-ALTERED HABITAT

Culvert Burrows

Culvert Near Roads 0 0 52 52 31.7
Culvert on Pad 2 0 21 23 14.0
Total 2 0 73 75 457

Pipe Burrows
Pipe Near Roads 0 1 8 9 55
Pipe on Pad 0 0 13 13 7.9
Total (¢] 1 21 22 134

Earthen Burrows

Road-cut 11 0 4 15 8.1

Mound 1 3 4 24

Ditch 0 0 3 3 1.8

Open Pit 1 0 0.6

Total 11 2 10 23 14.0

Total 13 3 104 120 73.2
TOTAL ALL BURROWS 14 36 114 164

13
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Figure 3-3. Burrow use rate (BURS) by burrow type (n=55; Site #19 was excluded
due to a sample size of one; different letters indicate significant differences at a=0.05).

3.3.3 Burrow Use Rate by Month and Ecoregion

BURM values are shown for the duration of the monitoring period in Figure 3-4 with
corresponding raw data presented in Appendix D. Results indicate that owls occur on the NTS
year-round. The Great Basin Desert ecoregion had highest overall BURM values during
1998-2000, although only one to seven sites were sampled. The use rate in this ecoregion
dropped to zero in the spring of 2001 and remained at zero through the end of the monitoring
period. BURM values in the transition ecoregion were generally higher than in the Mojave
Desert ecoregion.

Each ecoregion shows a similar pattern each year: BURM values decline during December to
February followed by an increase during March to May. BURM values in the Mojave Desert
ecoregion also increase each year in September. Owls were present on the NTS during winter
(December-February) and BURM values were generally at their lowest point during this time.
Overall, owls used 33 burrow sites during winter (December-February) at the NTS for at least
one or more month’s duration. Winter rates of burrow occupancy varied greatly (0-67 percent),
between regions, months, and years and often dropped to below 15 percent or lower in each
ecoregion during January or February (Figure 3-4, Appendix D).

3.3.4 Burrow Reuse Rate

The BRR value steadily declined each year over the monitoring period. Of the original
29 burrows active in 1998; 23 of 29 (79.3 percent) were reused during 1999, 18 of 27

16
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4.0 REPRODUCTION AND ACTIVITY PATTERNS
4.1 Introduction

Owl reproduction on the NTS was first documented in June 1990, when a biologist observed a
family group of four individuals at a burrow in north Yucca Flat (Greger and Romney, 1994b).
Ten additional opportunistic sightings of groups numbering more than two individuals were seen
between June 1990 and June 1999, when reproductive monitoring began. For this study, it was
assumed that a family group consisted of three or more individual owls observed at a burrow site
during the breeding season, unless the number of juvenile owls was specifically noted. The
objectives of reproduction monitoring were to (1) describe nest burrow location, type, and use
over time, (2) quantify the number of owl breeding pairs and young and timing of reproduction
on the NTS, (3) evaluate the use of remote monitoring of occupied burrows for identifying owl
population trends on the NTS, and (4) describe the activity patterns of owls based on
photographs and event data.

Remote reproduction monitoring was conducted using active infrared beam and camera
technology, specifically the TrailMaster® camera system (Goodson and Associates, Inc.,
Lenexa, Kansas), to document the number of breeding pairs and young. Other researchers have
documented numbers of owl breeding pairs and young by direct visual counts outside burrows
(Butts, 1971; Thomsen, 1971; Smith and Murphy, 1973a; Martin, 1973; Wedgwood, 1976;
Gleason and Johnson, 1985; Ratcliff, 1986; Green and Anthony, 1989; Plumpton and Lutz, 1994;
Belthoff and King, 1994; Botelho and Arrowood, 1998; Lutz and Plumpton, 1999; Millsap and
Bear, 2000; Belthoff and Smith, 2000; Conway and Simon, 2003; Gorman et al., 2003), direct
capture (Plumpton and  Lutz, 1994), or observing them inside artificial nest burrows (Henny
and Blus, 1981; Botelho and Arrowood, 1998; Belthoff and Smith, 2000; Todd et al., 2003). The
TrailMaster® technique was selected over visual observations because numerous (five to seven)
visits are needed to maximize the probability of detecting all young present at a given burrow
(Henny and Blus, 1981; Gleason and Johnson, 1985; Gorman et al., 2003). The TrailMaster®
technique only requires one to three visits and records owls at burrows over a longer time period
than direct observations (e.g., up to 35 observations over an 18-hour period if photographs are
taken every half hour). Use of the TrailMaster® camera systems to count owl breeding pairs and
young has not been documented. TrailMaster® systems have been used by other researchers to
identify ground-nest predators (Hernandez et al., 1997) and to inventory a wide variety of
animals in many different habitats in California (Kucera and Barrett 1993).

The photographs and event data were examined to investigate daily activity patterns defined as
presence on the burrow apron, prey delivery or feeding at burrow apron, and entry into or exiting
from the burrow entrance. This was not an attempt to develop activity budgets for owls because
of the technique limitations. The main reasons for analyzing activity patterns were to answer the
following questions: (1) when are the best times to count the maximum number of young per
nest burrow, (2) when do owls deliver prey to or feed themselves or others, (3) are there

differences in activity patterns between young and adults, and (4) when are owls most active at
their burrows.

21
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where breeding was detected.
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Table 4-2. Average number of young per breeding pair by year and ecoregion on the Nevada Test
Site (1999-2001).

1999 2000 2001 1999-2001
5 5 5 =
o o o o .| & ® a o
E-) c 2 b D e 2 © =] c 2 T =] e 2 ©
5 g 9| 5 g 9| 5 g 9| § g
(] (<] (=] (=]
. > > > >
Ecoregion
GreatBasin | 53 3 45 25|80 1 8 0000 O 00 00|45 4 18 3.1
Desert

Mojave
Desert 00 00 0O 00|30 1 3 00|30 2 3 00|30 3 3 0.0

Transiton | 35 4 35 10563 6 47 10|54 9 18 21|50 19 18 18

NTS Total | 3.4 7 16 16|56 8 38 16|50 11 18 21|47 26 18 20

The earliest date that young were detected during each year was June 26, 1999; May 18, 2000,
and May 31, 2001. The vast majority of young were detected during the months of June and July
(Appendix E).

Results from the photographs reveal that the maximum number of young owls per nest burrow
were most frequently detected between 0500-1000 and 1800-2200 with peaks at 0700-0800 and
1900-2000 (Figure 4-3). Prey delivery and feeding were most frequently detected in
photographs between 0300-0500 and 2000-0100 (Figure 4-4). No prey delivery or feeding were
detected between 0600-0800, 1100-1200, and 1300-1900 (Figure 4-4). Young owls were
detected on the burrow apron during all hours of the day and night with three peaks of activity:
0500-0600, 0700-1000, and 1900-2000 (Figure 4-5). Adult owls were also detected on the
burrow apron during all hours of the day and night with three peaks of activity between 0500-
0600, 0800-1000, and 1500-2000 (Figure 4-6). The presence of young and adult owls on the
burrow apron together was detected during all hours of the day and night with three peaks:
0500-1000, 1300-1400, and 1900-2000 (Figure 4-7). The presence of any owl on the burrow
apron was also detected during all hours of the day and night with three peaks of activity: 0500-
0600, 0800-1100, and 1600-2000 (Figure 4-8). Events (times when the infrared light beam was
broken regardless if a photograph was taken) were recorded during all hours of the day and night
with three peaks of activity: 0500-0600, 0900-1000, and 1600-2000 (Figure 4-9).

Approximately 2,828 photographs were taken during the monitoring period. Of these 2,225
(79 percent) contained pictures of owls, 406 (14 percent) contained pictures of animals other
than owls, and 197 (7 percent) showed nothing. Other animals detected at burrow entrances in
the photographs include badger (Taxidea taxus), coyote (Canis latrans), kit fox (Vulpes
macrotis), bobcat (Felis rufus), desert cottontail rabbit (Sylvilagus audubonii), black-tailed
jackrabbit (Lepus californicus), antelope ground squirrel (dmmospermophilus leucurus),
kangaroo rat (Dipodomys spp.), woodrat (Neotoma spp.), greater roadrunner (Geococcyx
californianus), unidentified passerines, and raven (Corvus corax).

26

































530i000 mE 540,000 550,000 560,1000 570,000 580i000 590,000 SODiOOO
1 1 1 1







Table 5-2. Percent frequency of prey item remains in owl pellets on the Nevada Test Site by
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Vertebrates occur less frequently in owl pellets than invertebrates but are still a significant part
of the diet, especially given their larger body size. Vertebrate prey items occur least frequently
in pellets collected during the fall and of equal frequency in pellets collected during winter,
spring, and summer (Table 5-2, Figure 5-2). Reasons for this pattern may include prey
availability, different seasonal energetic demands of owls, or most likely a combination of both.

Declines in the percentage of vertebrate prey and increases in invertebrate prey were not found
during the breeding season in our study, unlike other studies (Errington and Bennett, 1935
[lowa]; Green, 1983 [Oregon]; Haug, 1985 [Saskatchewan]; MacCracken et al., 1985b [South
Dakota]). Our results more closely resembled the results of Butts (1973) and Tyler (1983) in
Oklahoma who showed that invertebrates were found in lowest occurrence during winter and
vertebrates in highest occurrence during winter and spring.

Our data, like most other studies, suggest that both invertebrate and vertebrate prey are important
components of the owl’s diet. Furthermore, our results support the general premise of other
researchers that owls are opportunistic feeders and have a generalist feeding strategy, rather than
focusing on only one or a few food types.
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Figure 6-1. Histogram of flushing distance in response to biologists walking towards burrow sites
on the Nevada Test Site (n=137).
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Figure 6-2. Histogram of flushing distance in response to vehicles at burrow sites on the Nevada
Test Site (n=79).
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Table 6-2. Vehicle traffic rates, distance to nest burrow, and number of young detected at burrow
sites on the Nevada Test Site durirm 2000 and 2001 .

Distance to Nest (m) Young

Burrow Site Vehicles/ Day from Road Detected
2000
Area 26, Cane Spring Road, Wash (#30) 40.2 165 6
Area 2, 2-07 Road, 2L-18 Pad (#67) 10.2 45 7
Area 18, Airport Road #2 (#38) 5.7 14 8
Area 8, 8D Road, Pad (Nest E) (#64) 0.4 196 7
Area 8, 8D Road, Pad (Nest B) (#64) 04 269 4
Area 9, Powerline Road, Pad (#15) 0.4 145 5
Area 1, Orange Road, O-30 #2, Wash (#43) 0.3 48 5
2001
Area 5, Mercury Highway, M-27 487.8 65 3
Area 2, 2-04 Road, East (#4) 1.9 78 4
Area 2, 2-04 Road, West (#3) 1.8 11 4
Area 2, 2-04 and 2L. Roads Intersection (#2) 1.2 10 1
Area 9, Powerline Road, Pad (#15) 0.9 172 6
Area 9, 9-01 Road, 9G-11 (#73) 0.9 75 7
Area 8, 8D Road, Pad (Nest E) (#64) 04 196 6
Area 8, 8D Road, Pad (Nest B) (#64) 04 269 6
Area 8, 8D Road, 8D-2 #2 (#76) 04 120 8
Area 2, 2L Road, 2L-5 (#8) 0.2 11 7

between humans walking and vehicles driving near burrows, our data indicate that over 90
percent of owl flushing responses will be prevented. Researchers setting buffer zones around
nests of other raptor species have also used distances that would prevent 90 percent of flushing
responses from occurring (White and Thurow, 1985; Holmes et al., 1993). The buffer distance
of >10 m recommended by Millsap and Bear (2000) would only have avoided 16 percent of
flushing responses based on our findings. The Florida burrowing owls they studied were
probably more habituated to humans than owls in our study and thus tolerated human presence
closer to their burrows.

Traffic rates measured during this study were low in most cases. There was no statistically
significant effect of traffic on owl productivity. It appears that owls are very tolerant of traffic
even up to levels approaching nearly 500 vehicles a day if their burrows are far enough away
from the road (Table 6.3). Our results are consistent with those of Plumpton and Lutz (1993)
who found no impact of traffic on owl productivity near owl nesting colonies in Colorado, where
daytime traffic levels varied from 0-64 vehicles per hour. In addition, we recorded only three
active projects on the NTS during this study in close enough proximity to any burrow site that

could have potentially affected owls. Only one of these projects occurred during the breeding
season.

We found no significant correlations between BURS and any type of disturbance within 400 m
of the burrow sites (all r* < 0.20 for eight types of disturbances analyzed separately, Appendix I).
Other factors such as prey availability, predation pressure, and microhabitat preferences

(e.g., percent bare ground, percent vegetative cover, and vegetation height around burrows)
influence burrow use rates.
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malfunction. It is important to put a new battery in the data logger at the beginning of each use.
Also, it may get rather humid inside the burrow so it may be helpful to put the data logger inside
a waterproof container before emplacement. Another idea to ensure good data would be to use
two data loggers instead of just one at each sampling spot.
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8.5 EMAC Owl Monitoring Program

Owl reproduction should be monitored once every three to five years using a remote camera
system. The number of breeding pairs and young will be recorded. Attempts will be made to
periodically search ecoregions for new burrow sites and to sample known burrows to assess
population trends over time. Due to the small number of owls on the NTS, population trend data
are not statistically robust, however they are the best available and may be useful in future
impact assessments. Preactivity surveys will continue to be performed year-round for proposed
land-disturbing activities on both undisturbed and previously disturbed areas. New locations of
owl sightings and owl burrows will be recorded.

If the western burrowing owl becomes listed under the Endangered Species Act, a biological
assessment of the effects of NNSA/NSO activities on the owl will be prepared and consultation
with the USFWS will be initiated. The biological assessment will include data collected under
the EMAC Owl Monitoring Program.
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