A.   Project title

Winter Ecology of New Mexican Bats:  Occurrence and Abundance of Volant Individuals

B.   Study start and end dates

1 November 2004 thru 31 March 2005.  I plan to net bats at the park for approximately 25 days during this span of time.  I will drive down from Albuquerque during warm period during the time frame.

C.  Contact information about the applicant

Keith Geluso (Principle Investigator)

Ph.D. Candidate, Wildlife Biologist

Department of Biology/US Geological Survey

Museum of Southwestern

University of New Mexico

Albuquerque, NM 87131

(505) 294-9705

kgeluso@unm.edu

and

Dr. Kenneth N. Geluso (Assistant to Principle Investigator)

Professor

Department of Biology

University of Nebraska at Omaha

Omaha, NE 68182

(402) 554-2840

D.   Identification of any federal funding agencies.

No federal funding, but funding from New Mexico Game and Fish--Share With Wildlife grant

E.   Location of activity in the park.

Activities of this project at Carlsbad Caverns National Park would include Carlsbad Cavern (i.e., the large natural opening, the small natural opening, and the twilight area below the large natural opening), Rattlesnake Springs (i.e., Rattlesnake Spring and under trees by the ranger station), and natural pools of water throughout lower elevations of the park (e.g., earthen pond by sewage ponds, pool by Indian Shelter Exhibit, pool by Grammer Spring, and pool by Oak Spring). 

h.   collecting specimens/Animal welfare (Institutional Animal Care and Use Committee).

I would like to potentially keep one individual of each species from the park during winter months.  However, because I have specimens of Antrozous pallidus, Pipistrellus hesperus, and Corynorhinus townsendii from others parts of the state during the months of December, January, or February, I will not collect any of these species from the park.  Of the 15 species known to occur in the park, I suspect I may catch 8 species during winter.  Thus, I suspect I might keep an individual of 5 or so species.  Hence, few individuals might be collected as vouchers.   Additionally, due to the difficulty of distinguishing Myotis californicus and Myotis ciliolabrum in the field, I would like to potentially keep up to four individuals of this complex.  Any vouchers collected will be deposited in the United States Geological Survey, Biological Survey Collection at the Museum of Southwestern Biology, University of New Mexico, Albuquerque.

I have previously obtained approval from the University of New Mexico Main Campus Animal Care and Use Committee for activities described in this proposal (Protocol Number 20304).

I.  Importance of carlsbad caverns national park to project

Carlsbad Caverns National Park is a vital to this project because it is located in the southernmost part of New Mexico and tends to have warm temperatures during winter.  Warm evening temperatures during this season are conducive for activity of winter bats.  Carlsbad Caverns National Park also is vital because it is home to many species of New Mexican bats, but thus far, much of the research on the park’s bats has occurred only during summer.  This project will greatly enhance our understanding of the natural history of bats in winter, not only for the Carlsbad Caverns National Park but for New Mexico.  For example, the park is already known to be home to a winter population of Mexican free-tailed bats (Geluso and Geluso 2004); however, almost nothing is known about the biology of this resident population during this period.  For example, this study will determine if these individuals are feeding on warm evening and examine if bats are remaining out for the entire night or coming back shortly after dark.  The potential to learn much about the winter biology of bats is great at Carlsbad Caverns National Park.  I hope to have the opportunity to conduct this research on the park.  For further detail concerning the specifics of this proposal, see below.  

J.  overall Proposal (Originally sent to Share With Wildlife at the New Mexico Department of Game and Fish—proposal was funded for Winter 2004/2005)

Project Overview—Bats are an important natural resource in New Mexico because insect-feeding bats are major consumers of night-flying insects and nectar-feeding bats are important pollinators of night-blooming plants.  Knowledge about their biology is important because it provides necessary information for making sound management decisions, designing accurate educational programs, and understanding our complex environment.  Coexistence with bats depends on our understanding of the role they play in various ecosystems and understanding their needs throughout the year.  Although several species of bats are known to be active in winter in the Southwest, few data are available about their activity and ecology during this season.

Twenty-eight species of bats are known to occur in New Mexico (Findley et al. 1975, Hoyt et al. 1994, Valdez et al. 1999, Geluso et al. in review), and about 20 of them are suspected to remain in the state during winter (Findley et al. 1975, Findley 1987).  Of these 20 species, almost no information exists on their biology, occurrence, and activities from November thru March (Findley et al. 1975, Findley 1987, Geluso and Geluso 2004).  Of these species, only 7 have been documented in the state in late fall and winter (Findley et al. 1975, Findley 1987, Geluso and Geluso 2004), and most of these records are from individuals inside caves.  To date, only 2 species of bats have published accounts of being active outside their winter roosts during colder months in New Mexico—the California myotis (Myotis californicus, Findley et al. 1975) and Brazilian free-tailed bat (Tadarida brasiliensis, Geluso and Geluso 2004).  Based on winter activities of bats in nearby states (O’Farrell et al. 1967, Hoffmeister 1986, Schmidly 1991), I suspect that additional species are active and flying in significant numbers in New Mexico during the colder months (see below for my preliminary data from New Mexico during the past 2 winters).  The overall purpose of the present study is to better understand the winter ecology of volant bats in New Mexico.

Explanation of Need—Basic ecological information is lacking in winter for almost all species of bats that reside in southwestern parts of the United States, including New Mexico.  Few studies have examined winter activity or other aspects of their biology during these months.  O’Farrell et al. (1967) conducted one of the first studies on bat activities during autumn and winter in southern Nevada.  These authors showed that 3 species of bats were captured regularly on nights at 5 ºC or below.  Due to low activity and capture rates of bats, cold conditions in the field, and academic restraints of most researchers during fall and winter, relatively little information is available on winter activity of bats.  The present study will address the lack of ecological information of bats in colder months in the state.  This study will not be limited to a single species but will gather information on a variety of species, including species of concern such as Townsend’s big-eared bat (Corynorhinus townsendii).  Results from this project will improve the Agency’s (New Mexico Department of Game and Fish) ability to understand and effectively promote management of bats throughout the entire year because most species of bats occur in New Mexico year-round.  The overall lack of knowledge on the occurrence and abundance of bats in winter warrants study.  

Objectives—The objectives of this study are to 1) determine which species are active and volant outside roosts during late autumn and winter in New Mexico, 2) investigate whether these bats are feeding and drinking this time of year, 3) determine presence or absence of subcutaneous fat, and 4) examine how temperature and humidity affect activity of bats in winter.  After completing this project, I will publish results in peer-reviewed journals such as the Journal of Mammalogy, The Southwestern Naturalist, and Western North American Naturalist.  In addition, I will present results at scientific meetings, such as the North American Symposium on Bat Research and Association of Southwestern Naturalists.

Benefits to Agency—Results of this study will provide the Agency with the first in-depth study of the winter activities of bats in the state.  In addition, the final report will summarize all other information on winter records of bats in the state, including published records and information gathered from museum specimens housed at the Museum of Southwestern Biology, University of New Mexico.  This research will lead to several published papers and scientific presentations that will enhance Share with Wildlife’s reputation and visibility.  In addition, it will demonstrate the Agency’s commitment to support biological studies in New Mexico.  I strive to publish research that I am involved with to insure that information is available to other scientists, wildlife managers, land managers, and the public.

Individuals performing tasks—I, the principal investigator, will perform all tasks.  Occasionally, assistants may assist me in field under my direct supervision.  

Methodology—Throughout central and southern New Mexico, I will mist net bats from November thru March in flyways and over bodies of water (e.g., rivers, streams, ponds, and human-made stock tanks).  After bats are captured and removed from nets, each individual will be placed in a small container.  Next, each container will be marked with the time of capture.  Bats generally will be held from 1 to 2 hours to obtain fecal pellets of recently eaten insects (see Buchler 1975).  After holding bats, I will examine each bat and record species, sex, reproductive condition, number of feces, body mass, forearm length, presence of subcutaneous fat, and time of release.  To determine if bats were foraging on nights of capture, I will examine the mouth immediately after capture for insect fragments and count the number of fecal pellet deposited in containers.  Bats will then be released at site of capture, except a few individuals may be kept as voucher specimens.  These few individuals will be deposited in the United States Geological Survey, Biological Survey Collection at the Museum of Southwestern Biology, University of New Mexico, Albuquerque.  During each evening, I will record temperature and humidity approximately every hour.  


A final report will be submitted to the Agency.  This report will include a summary of information gathered from this years research as well as all data collected from my previous two years of effort.

Locations of Project—The present study will be conducted at numerous sites in central and southern parts of New Mexico.  Mist netting will likely be conducted in Eddy, Chaves, Otero, Socorro, Sierra, Dona Ana, Grant, and Hidalgo counties.  Some of the most important sites that likely will be netted multiple times include the following:  Carlsbad Caverns National Park (Rattlesnake Springs and the large natural entrance to Carlsbad Cavern); Ojo de Amado, pond east of Socorro; stock tank northeast of Preacher Mountain, Peloncillo Mountains; Gila River, Big Burro Mountains; stock tanks, Big Burro Mountains; ponds at Paseo Del Rio, Elephant Butte State Park; and Dog Spring, Alamo Hueco Mountains.

K:  Curriculum Vitae—

KEITH GELUSO

Department of Biology

University of New Mexico, Albuquerque, NM 87131

Telephone: (505) 294-9705, E-mail: kgeluso@unm.edu

EDUCATION

Ph.D. Candidate.  Biology, University of New Mexico, Albuquerque, NM.  Expected graduation, December 2004.  Dissertation:  “Influence of Substrate Moisture and Seed Distribution on Foraging Behaviors and Strategies of Granivorous Rodents.”

M.S. Biology, University of Nevada, Reno, NV, 1998.  Thesis:  “Effects of Dietary Quality on Basal Metabolic Rate and Internal Morphology in European Starlings (Sturnus vulgaris).”

Non-degree.  University of Nebraska, Omaha, NE, 1992-1993.

B.S.  Major-Biology, Minor-Geography, University of New Mexico, Albuquerque, NM, 1992. 

PUBLICATIONS

(In press) Geluso, K., T. R. Mollhagen, J. M. Tigner, and M. A. Bogan.  Westward expansion of the eastern pipistrelle (Pipistrellus subflavus) in the United States, including new records from New Mexico, South Dakota, and Texas.  Western North American Naturalist
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2004.
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Geluso, K., J. J. Huebschman, J. A. White, and M. A. Bogan.  Reproduction and seasonal activity of silver-haired bats (Lasionycteris noctivagans) in western Nebraska.  Western North American Naturalist 64:353-358.
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2000.
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1999.
Geluso, K., and J. P. Hayes.  Effects of dietary quality on basal metabolic rate and internal morphology of European starlings (Sturnus vulgaris).  Physiological and Biochemical Zoology 72:189-197.

1997.
Geluso, K., C. S. O’Connor, S. G. Sullivan, and J. P. Hayes.  Elevational records for mammals in the White Mountains of California.  The Great Basin Naturalist 57:83-84. 

TECHNICAL REPORTS

2004.
Bogan, M. A., K. Geluso, and L. Harding.  2003 Mammalian Inventory for Three Southern Colorado Plateau Network Parks.  Annual Report to the National Park Service, Flagstaff, Arizona.

2004. 
Bogan, M. A., K. Geluso, and J. A. White.  Mammalian Inventories of Two National Wildlife Refuges in Nebraska, 2001-2002.  Final Report to the U.S. Fish and Wildlife Service, Lakewood, Colorado.

2003.
Geluso, K., M. A. Bogan, and L. Harding.  Mammal Inventories of Selected Parks in the Southern Colorado Plateau Network.  Annual Report to the National Park Service, Flagstaff, Arizona. 
1999.
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Geluso, K.  Influence of cache size on exploitation:  benefits of small-sized caches for scatter hoarding rodents.  (Expected date of submission Oct 2004—Journal of Mammalogy)

Geluso, K. and J. K. Frey.  Distributional records of mammals in southern New Mexico. (Expected date of submission 2004—Southwestern Naturalist) 

Geluso, K.  Influence of substrate water on the ability of Ord’s kangaroo rat (Dipodomys ordii) to locate and harvest seeds.  (Expected date of submission August 2004—Ecology)

White, J., and K. Geluso.  Onset of nocturnal activity in the Ord’s kangaroo rat (Dipodomys ordii):  Effects of light intensity and season.  (Expected date of submission 2004—Animal Behaviour)

Geluso, K., and M. A. Bogan.  Selection of maternity roosts by little brown bats (Myotis lucifugus) in human-made structures.  (Journal of Wildlife Management)

Geluso, K., and J. P. Hayes.  Functional relationships between organ masses and basal metabolic rate in European starlings (Sturnus vulgaris).  (Comparative Biochemistry and Physiology)
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2003.  Geluso, K. Moderator.  Mammals Session. The Southwestern Association of Naturalists, 50th Annual Meeting, Norman, Oklahoma.

2002. 
Geluso, K.  Influence of substrate water on ability of Ord’s kangaroo rat (Dipodomys ordii) to locate and harvest cached verses scattered seeds.  The Southwestern Association of Naturalists, 49th Annual Meeting, Cuernavaca, Morelos, Mexico.
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Geluso, K., and M. A. Bogan.  Selection of maternity roosts by little brown bats (Myotis lucifugus) in human-made structures.  American Society of Mammalogists, 79th Annual Meeting.

PROFESSIONAL EXPERIENCE
Wildlife Biologist (USGS)—Bats of Canyonland National Park. 2004

Wildlife Biologist (USGS)—Radiotelemetric study of long-nosed bats in New Mexico. 2003-2004

Wildlife Biologist (USGS)—Mammal inventories at 7 National Parks in New Mexico.  2003-2004

Biological Technician (USGS)—Mammals of the North Platte National Wildlife Refuge, NE. 2002

Biological Technician (USGS)—Mammals of Crescent Lake National Wildlife Refuge, NE. 2002

Field Assistant—Hanta virus in rodents of Panama.  2002.

Field Assistant—Mammals of southwestern Nicaragua.  2001.
Field Assistant—Radiotelemetric study of fringed and cave myotis.  Carlsbad Caverns NP.  2001.

Field Assistant—Foraging range of Mexican free-tailed bats.  Carlsbad Caverns NP.  1999-2000.

Field Assistant—Mammals of Colima Mexico.  University of Oklahoma, Norman.  2000.

Graduate Research Assistant (UNM)—Desert plants.  1999-2004.

Biological Technician (USGS)—Roost site selection by little brown bats in buildings. 1997-1998.

Field Assistant—MAPS bird banding and censusing.  Reno, NV.  1996

Graduate Research Assist. (UNR)—Natural selection on phys. performance in deer mice.1995-1996.

Assistant Curator of Mammals at the University of Nevada.  1994-1995.

Assistant Curator of Mammals at the University of Nebraska at Omaha.  1992-1993.

Laboratory Assistant (UNM)—Mate selection in jungle fowl.  1992.

Field Assistant—Competition in a desert community:  rodents, ants, and birds.  1992.

Field Assistant—Mammals of the Nebraska National Forest at Halsey.  1988.

Field Assistant—Ecological distribution of North American shrews.  1978-1981, 1987.

Field Assistant—Distribution of the plains pocket gopher in New Mexico.  1981.

Field Assistant—Prairie Transplant, Millard Prairie, Omaha, NE.  1981-1982.

Field Assistant—Prairie Burns, Allwine Prairie Preserve, Omaha, NE.  1980-1988.
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Lecturer, University of Nebraska, 2002


Biology of Bats 

Graduate Teaching Assistant, University of New Mexico, 1998-1999
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Principles of Biological Investigation Laboratory
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New Mexico Department of Game and Fish 
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2000-02
Graduate Research Allocations Committee, University of New Mexico
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2000-01
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$ 1,500

2000-01
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$ 1,000

AWARDS AND HONORS

2004.
The Joseph Alvin Gaudin, Jr. Memorial Scholarship, Museum of Southwestern Biology, University of New Mexico.
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Amigo Scholarship, University of New  Mexico.

1988.
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1988.
Prairie Conservation Award, Nebraska Academy of Sciences.
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2004.
“Bat of El Malpais National Monument”  El Malpais National Monument, NM

2004.
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2003.
“What do Bats do in Winter?”  Rio Grande Nature Center State Park, NM.

2002.
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2001.
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2001.
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2001.
“All About Bats” (3 talks) Halsey Elementary School, NE.

2001.
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2001.
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2001.
“Bats of Nebraska and Beyond” (3 talks) Nebraska State 4H Camp, Halsey, NE.

2001.
“What are Mammals?” (2 talks) Halsey Elementary School, NE.

2000.
“Field Techniques for Studying Rodents” Cedar Point Biological Station, Ogallala, NE.

2000.
“All About Bats” Nebraska National Forest, Halsey, NE.

2000.
“Mammals of New Mexico” Rio Grande Ecology Institute, Albuquerque, NM.

1999.
“Bats of the Wildcat Hills” Wildcat Hills Nature Center, Gering, NE.

1998.
“All About Bats” Wildcat Hills Nature Center, Gering, NE.

1998.
“Bats of Nebraska” Wildcat Hills Nature Center, Gering, NE.

1998.
“All About Bats” Rotary Club, Torrington, WY.

1998.
“All About Bats” (2 talks) Roosevelt Elementary School, Scottsbluff, NE.

1996.
“Natural History and Conservation of Bats” Sierra College, Rocklin, CA.

1996.
“What is a Wildlife Conservation Officer?” Boy Scouts of America, Reno, NV.

1996.
“Mammals of the Lake Tahoe Basin” U. S. Forest Service, Reno, NV.

1995.
“Mammals and Birds of the Great Basin” Elderhostel, Reno, NV.
1994.
“All About and How to Catch Bats” Field Mammalogy Class, UNR, NV.
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Other Pertinent Materials—Below are some data from the first 2 years of this project.  In 2003 and 2004, I captured 92 bats representing 6 species from 2 December to 8 March during 10 nights of netting (Table 1).  These data represent new activity records in winter for 4 species of New Mexican bats (i.e., Townsend’s big eared bat, C. townsendii; pallid bat, Antrozous pallidus; silver-haired bat, Lasionycteris noctivagans; western pipistrelle, Pipistrellus hesperus).  These results demonstrate that many individuals of several species of bats are active in late autumn and winter in the state.  My capture of a C. townsendii in January and the numerous fecal pellets obtained suggest that at least some individuals of Townsend’s big-eared bats are actively feeding during warm periods in winter in New Mexico.  I discovered that 13% of all individuals captured between 2 December to 8 March appeared to have eaten before capture, whereas in late March, 93% of individuals appeared to have eaten before capture.  These data suggest that although some individuals feed during winter, most are actively seeking water to drink.  Clearly, additional data from mist netting in winter will clearly add to our knowledge of the biology of bats in New Mexico.

Table 1.  Species of bats and numbers of individuals captured in late autumn and winter in New Mexico.  A total of 5 sites were netted in Bernalillo, Socorro, and Hidalgo counties.


Number of
Number of

Species
individuals captured
localities with captures

Pipistrelle hesperus
74
3

Myotis californicus
7
3

Antrozous pallidus
6
2

Tadarida brasiliensis
3
1

Corynorhinus townsendii
1
1

Lasionycteris noctivagans
1
1
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Additional Information as Requested in “Section IV. Specifications.”
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#2  James H. Brown, Professor of Biology, Department of Biology, University of New Mexico, Albuquerque, NM 87131.  Phone (505) 277-3411.

I have been a Graduate Research Assistant under the advisement of J. Brown at the University of New Mexico since 1999.  My duties for this assistantship have included censusing plants on a long-term ecological site in southeastern Arizona.  Twice a year, I censused plants in permanent quadrats including all perennial and annual plants.  I recorded information on data sheets which were subsequently entered onto spreadsheets.  This year I have trained the next graduate student that will be taking over this research assistantship since I will be graduating this December.  

#3  Troy L. Best, Professor of Biology, Department of Biological Sciences, 331 Funchess Hall, Auburn University, AL 36849.  Phone (334) 844-9260.

I was an independent contractor with Troy Best in April 2000 and April 2001.  This contract was to conduct surveys to provide an assessment of the current status of the lesser prairie chicken (Tympanuchus pallidicinctus) in southeastern New Mexico.  Duties included listening for calls made by prairie chickens on leks on transects every 0.8 km on roads in Chaves, Eddy, and Lea counties.  At all monitoring sites, I recorded all birds observed or heard.  At the end of the project, I assisted in publishing the results in the Texas Journal of Science (August 2003, 55:225-234).      


Offerors Experience

I am well versed in catching and handling bats.  I have studied bats since 1988.  I have strived to be able to identify all species in western portions of the United States, as well as other areas of North America and Central America.  In addition, I love to give talks to school groups and the public about the truths and misconceptions about bats.  In these presentation, I also stress the importance of bats to the well-being of ecosystems throughout the world (see CV for list of talks and presentations).  

I have been involved in many projects working with bats in the United States, Mexico, and Nicaragua.  To date, I have published 5 peer-reviewed papers concerning bats (see C.V.).  One of these papers was on the elusive spotted bat (Euderma maculatum) in Nevada.  Currently, I am involved in the following projects where I am either the principle investigator or a co-investigator:  1) Selection of maternity roost by little brown bats in human-made structures in the Rocky Mountains, 2) A 30-year study of bat in the San Mateo Mountains of NM:  importance of available drinking water in understanding yearly fluctuations in capture rates, 3) Bats of the Wildcat Hills in western Nebraska, 4) Bats of northeastern Wyoming, and 5) Bats of the Nebraska National Forest at Halsey: influence of a human-planted forest on distributions and populations of bats. 

Besides these projects, I have assisted in the following projects:  1) a radiotelemetric study of fringed myotis (Myotis thysanodes) and cave myotis (M. velifer) at Carlsbad Caverns National Park, 2) a radiotelemetric study of Mexican free-tailed bats (Tadarida brasilensis mexicana) from Carlsbad Cavern, New Mexico, 3) a radiotelemetric study of long-nosed bats in southwestern New Mexico, and 4) seasonal activity and reproduction of bats of east-central Nebraska.

With these professional experiences in the study of bats, I believe I am well qualified to conduct the proposed work on the winter ecology of bats in New Mexico.  Thank you for your consideration.   Keith Geluso
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