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Legacy I
Data Consolidation

Conducted an exhaustive search for Utah bat records (federal and state agencies, universities, local
contractors, private researchers, and non-profit groups). Entered all data sets into the Utah BatBase
database (see example below). Completed database is housed and maintained by the UDWR’s Utah Natural
Heritage Program (UNHP) and has expanded current bat knowledge from just over 2,300 records to
currently over 28,000 bat records, a 1000% increase.

Table 1. Number of individual bats and events recorded by each of 16 collection entity types.

Date source Events Individual bats

Bureau of Land Management (BLM) 2 2

Certificate or Registration (COR) 302 280

Consultants 57 645

Department of Defense (DoD) 20 54

Brad Lengas 7191 7191

Mine and Cave Surveys (Mine/Cave) 151 2664

Museum Records 38 38

National Park Service (NPS) 2260 2118

Publications 596 3113

Southern Nevada Water Authority (SNWA) 36 0

Southern Utah University 249 560

Utah Division of Wildlife Resources 2209 7221 . o

Utah Natural History Program 439 4076 Fig lf Dlstrlbuthn of Utah bat

U.S. Forest Service (USFS) 286 586 species. Red = high density.

Utah State University 6 34 while green = low. Density is a

Weber State University 34 10 resliaireaili |nter15|ty

p— © = across 103 Years. Spatial

Total 13895 28629 reprgsentatlon of data was
obtained from the BatBase.

Web-Based Geodatabase

The database data entry page was designed around the existing Utah Bat Conservation Cooperative (UBCC)
data sheet and a bat monitoring protocol data sheet described in Legacy Ill. The webpage portion of the
project is in continuous development. The web portion meets project lead’s design requirements and is the
instrument for web-based entry and retrieval.
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Fig 2. The BatBase home page, above, can be found at https://www.utahbats.org/. A multitude of queries can be
conducted once approval is given for access by the UBCC and UNHP.

Important Bat Habitat Model 3 2

With five DoD facilities in Utah, it remains crucial to prioritize
efforts to identify important bat habitat to direct conservation
management within DoD installations. As a critical element of
a statewide Bat Conservation Strategy, UDWR and The Nature
Conservancy (TNC) developed an expert-opinion-algorithmic -
based habitat suitability model to identify important bat habitat.
This model:

« Identifies distribution, quantity, and quality of suitable bat
habitat.

* Allows federal, state, and military land managers to identify
landscape characteristics that promote or limit potential use by
bats.

« Serves as a foundation for future cooperative bat research and =
management efforts in the state. [
* Provides a process template other Western states can use to
identify, implement and manage important bat habitat.

Fig 3. Potential bat habitat across Utah’s military
installations.
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Introduction

A total of 18 species of bat are known to occur in Utah; 6 are considered Utah Species of Concern or Tier Il State Wildlife Action Plan (WAP) species. Very little information is known about the distribution or population status of bats in the state. Prior to this
project, bat inventory data for Utah was scattered within private, state, and federal holdings and were not collectively available for resource managers. Lack of such information makes it difficult to identify and address statewide management issues related to
the conservation of bats. With five Department of Defense (DoD) facilities in Utah, whose management authority extends over 1.8 million acres, it was crucial to identify distribution and frequency of occurrence to prevent encroachment and listing issues
related to the lack of conservation management of bat species in Utah. The Legacy Initiative, in three phases, seeks to create a collaborative platform for comprehensive management of bat species on DoD lands and throughout Utah through the
implementation of the DoD Integrated Natural Resources Management Plans (INRMPs) and the State WAP. This three year effort led by U.S. Army Dugway Proving Ground (DPG) and the Utah Division of Wildlife Resources (UDWR) partnered with 14 different
state, federal, and private stakeholders through the Utah Bat Conservation Cooperative to proactively and sustainably manage bats into the foreseeable future.

Legacy 11
Bat Occurrence

To evaluate occurrence of sensitive bat species, a frequency distribution was created using the number of capture
events recorded in Utah by species. By defining the current status of bat distributions, a new stage in bat monitoring
and research has begun. This data set provides a basis for protocol development, species habitat modeling, and
sensitive species monitoring. Habitat associations are present with Utah’s sensitive species and were detected through
this bat occurrence analysis.

to Iuw (green) areas indicates the magnitude of data collection.

Bat Diversity
Bat diversity was measured in two ways: 1) number of species events, and 2) a diversity and evenness index in each
of the 6 scales and associated 116 classes (described below).

Events were defined as the number of times a species was captured within each of the scales and associated classes.

The most diverse and evenly represented Ecoregion and Physiographic Province was the Colorado Plateau. DoD
managed lands had a high diversity and evenness. The Southern UDWR Region had the highest diversity index score
followed by the Central, Northeastern, Southeastern, and Northern Regions. Colorado Plateau Pinyon-Juniper
woodlands had the highest diversity score and Invasive annual forblands had the lowest.
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Fig 5. Bat diversity across the most diverse Ecoregion, Physiographic region, DoD land holdings, and UDWR Region.

Observation Type

To interpret bat activity type, activity records in the database were evaluated. Bat activity type was categorized as:
day, night, hibernaculum, maternity roosts, or foraging activity. Cavern roosting species, Townsend’s big-eared bat
and fringed myotis, were observed across multiple roost types due to the high intensity of cavern surveys in Utah.

The other 4 species were observed primarily while foraging.

Fringed myotis. Big free-tailed bat.

-

Townsend's big-eared bat. Spotted bat. Allen’s big-eared bat.
Fig 6. Bat activity type each of Utah’s 6 Tier Il bat species were observed across.

Elevational Association

To evaluate elevation as a total model, each bat event was categorized into one of six elevation classes: <1000 m,
1001-1500 m, 1501-2000 m, 2001-2500 m, 2501-3000 m and >3000 m to represent variation on the landscape. Three
bat species (Townsend'’s big-eared bat, Allen’s big-eared bat and western red bat) occurred predominately at middle
elevations. Only the spotted bat was found across all elevation classes while the fringed myotis and the big free-tailed
bat were found primarily at low elevation.
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Townsend’s big-eared bat. Spotted bat. Allen’s big-eared bat.

Western red bat.
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Fig 7. Elevational classes Utah’s 6 Tier Il bat species were observed across.

Legacy I11
Risk Assessment

DoD facilities provide a wide array of bat habitat including roosting,
foraging, watering, and migration corridors. These types allow for continued
stability of bat populations and communities within the area.

* Bat roosting habitat was found across Utah DoD installations. These actual
and potential roosts provide critical bat habitat and should be managed for
stability.

* Bats were also observed foraging across DoD facilities. Foraging densities
were highest above or near open water. Because bats require daily water
these sites should be managed for continued use.

* While no documented bat migration corridors occur on DoD facilities,
actual and potential migration habitat exists within mines, caves, buildings,
trees, and foliage. Migration roosts can be protected for potential use.

Species Specific Habitat Models

Overall the presence/absence models performed well within
context. Of the 6 models, 5 performed at or above 70% accuracy. In
complex ecological systems such as bat communities, a model
prediction rate above 50% is often the norm. The models consistently
performed better at absence prediction than presence with the
exception of Townsend’s big-eared bat and fringed myotis. Both of
these species are strongly associated with geologic cover types that are
characterized by natural caves and abandoned mines making model
predictions for absence more accurate.
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Fig 9. Random forest analysis model results
mapped using ArcGIS 9.2. Actual bat captures
are overlaid to illustrate model fit.

Fig 8. Bat habitat and range use on U.S. Army Dugway Proving
Ground and U.S. Air Force Utah Test and Training Range.

Fig 11. Percent correct and incorrect classification of species
presence and absence across Utah’s 6 Tier Il bat species.

Percent Model Fit

Fig 10. Percent model fit for Utah’s 6 Tier Il bat species.

Utah Bat Monitoring Protocol

Table 2. Summary of Utah bat species Akaike’s Information Criterion (AIC) weights used in monitoring protocol. Observed occupancy is based on the number of occupied cells
divided by the total number of cells sampled. Estimated occupancy is based on the occupancy estimate calculated within the software package MARK. Detection probability
was also estimated within program MARK.

Species Species code  Observed Occupancy  Estimated Occupancy (§)  SE () Detection probability (p)  SE (p)

Pallid Bat ANPA 0.292 0.337 0.060 0.569 0.102
Big brown bat EPFU 0.375 0.400 0.060 0.351 0.103
Hoary bat LACI 0.203 0.236 0.063 0.222 0.140
Silver-haired bat LANO 0.406 0.442 0.069 0.565 0.101
California myotis MYCA 0.219 0.278 0.079 0.375 0.133
Western small-footed myotis MYCI 0.328 0.436 0.099 0.359 0.109
Long-eared myotis MYEV 0.406 0.496 0.087 0.420 0.100
Little brown bat MYLU 0.344 0.593 0.173 0.250 0.097
Fringed myotis MYTH 0.188 0.329 0.140 0.241 0.130
Long-legged myotis MYVO 0.453 0.546 0.082 0.473 0.203
Yuma myotis MYYU 0.281 0.440 0.129 0.284 0.111
Western pipistrelle PIHE 0.297 0.311 0.061 0.636 0.113

These findings can be used to better allocate resources to monitor bat taxa on a landscape scale. By calculating the detectability
of these 12 bat species, the sampling intensity required to create a complete picture of biodiversity at a sampling site can be
estimated. By estimating occupancy, the distribution of bat species in relationship to the landscape and site characteristics in Utah
can be better understood. Repeating these surveys every three years will produce a population stability estimate; are they stable,
increasing, or decreasing?

This protocol was only able to determine occupancy and detectability (and ultimately measure population changes over time) for
12 of the 18 bat species in Utah. This is a result of low capture and/or detection rates for rare species. The protocol will need to
be modified to increase detection of rare species (e.g. through targeted surveys or increased roost surveys). Specifically a cavern
and cliff roosting site survey is needed to increase detectability of Townsend’s hig-eared bat and the hig free-tailed bat, two of
Utah's rare species. As expected, this protocol was not capable of creating occupancy estimates for Utah’s three rarest species;
Allen’s big-eared bat, spotted bat, and western red bat have only been recorded 166, 120, and 19 times across 103 years in Utah.

In summary, this protocol was capable of estimating occupancy for 12 bat species and with small adjustments may be capable
of providing estimates for three more bat species. The Utah Bat Conservation Cooperative is in the process of evaluating the use of
this method for future management.
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