SNAPSHOT USA 2019: a coordinated national camera trap survey of the United States

MICHAEL V. COVE!>% ROLAND KAYS23, HELEN BONTRAGER!, CLAIRE BRESNAN!,
MONICA LASKY?3, TAYLOR FRERICHS', RENEE KLANN!, THOMAS E. LEE, JR.#, SETH C.
CROCKETE, ANTHONY P. CRUPI°, KATHERINE C.B. WEISS®’, HELEN ROWES, TIFFANY
SPRAGUES, JAN SCHIPPER’, CHELSEY TELLEZ%7, CHRISTOPHER A. LEPCZYK’, JEAN E.
FANTLE-EEPEZYK®, SCOTT LAPOINT!?, JACQUE WILLIAMSON!!, M. CAITLIN FISHER-
REID'2, SEAN'M. KING'2, ALEXANDRA J. BEBKO'2, PETROS CHRYSAFIS!3, ALEX J.
JENSEN¥ DAVID S. JACHOWSKI'4, JOSHUA SANDS!3, KELLY ANNE MACCOMBIE!S, DANIEL
J. HERRER A%, MARIUS VAN DER MERWE!7, TRAVIS W. KNOWLES!8, ROBERT V. HORAN
II1'°, MIGHAEL S. RENTZ?, LAROY S.E. BRANDT2!, CHRISTOPHER NAGY?2, BRANDON T.
BARTON%, WESTON C. THOMPSON?3, SEAN P. MAHER?4, ANDREA K. DARRACQ?®, GEORGE
HESS?, ARIELLE W. PARSONS?, BRENNA WELLS?, GARY W. ROEMER?®, CRISTIAN J.
HERNANDEZ2°, MATTHEW E. GOMPPER?®, STEPHEN L. WEBB?, JOHN P. VANEK?8, DIANA J.
R. LAFEERTY?®, AMELIA M. BERGQUIST??, TRU HUBBARD??, TAVIS FORRESTER3?, DARREN
CLARK?% CoNNOR CINCOTTA3!, JORIE FAVREAU3!, AARON N. FACKA32, MICHELLE
HALBUR, STEVEN HAMMERICH?3, MORGAN GRAY?3, CHRISTINE C. REGA-BRODSKY?>*,
CALEB:DURBIN*4, ELIZABETH A. FLAHERTY?>, JARRED M. BROOKE??, STEPHANIE S.
COSTER3¢, RICHARD G. LATHROP?7, KATARINA RUSSELL?7, DANIEL A. BOGAN?*®, RACHEL
CLICHE®?, HILA SHAMON!, MELISSA T.R. HAWKINS**4 SHARYN B. MARKS*, ROBERT C.
LONSINGER*2, M. TEAGUE O'MARA*, JUSTIN A. COMPTON**, MELINDA FOWLER**, ERIKA
L. BARTHEEMESS*, KATHERINE E. ANDY#, JERROLD L. BELANT*®, DEAN E. BEYER, JR.%7,
TobpD M. KAUTZ#%, DANIEL G. SCOGNAMILLO*3, CHRISTOPHER M. SCHALK*®, MATTHEW S.
LESLIE*, SOPHIE L. NASRALLAH*, CAROLINE N. ELLISON®?, CHIP RUTHVEN>Y, SARAH
FRITTS? L JAQUELYN TLEIMAT?!, MANDY GAY>!, CHRISTOPHER A. WHITTIER’2, SEAN A.
NEISWENTER??, ROBERT PELLETIER>?, BRETT A. DEGREGORIO*, ERIN K. KUPREWICZ>?,
MIRANDACL. DAVIS®, ADRIENNE DYKSTRA, DAVID S. MASON’¢, CAROLINA BARUZZI?7,
MARCUS"A.. LASHLEY>®, DEREK R. RISCH%¥, MELISSA R. PRICE®, MAXIMILIAN L.

ALLEN>?%0 [ AURA S. WHIPPLE®, JINELLE H. SPERRY®!, ROBERT H. HAGEN®2, ALESSIO

This is the author manuscript accepted for publication and has undergone full peer review
but has not been through the copyediting, typesetting, pagination and proofreading process,
which may lead to differences between this version and the Version of Record. Please cite
this article as doi: 10.1002/ECY.3353

This article is protected by copyright. All rights reserved


https://doi.org/10.1002/ECY.3353
https://doi.org/10.1002/ECY.3353

MORTELLITI®3, BRYN E. EVANS®, COLIN E. STUDDS®*, ALEXEJ P.K. SIREN®, JILLIAN
KILBORN®®, CHRIS SUTHERLAND®?, PAIGE WARREN®, TODD FULLER®?, NYEEMA C.
HARRIS®’, NEIL H. CARTER®®, EDWARD TROUT®®, MARKETA ZIMOVA®®, SEAN T. GIERY",
FABIOLA TANNARILLI’!, SUMMER D. HIGDON”2, RONALD S. REVORD’2, CHRISTOPHER P.
HANSEN”3,JOSHUA J. MILLSPAUGH”3, ADAM ZORN’4, JOHN F. BENSON’3, NATHANIEL H.
WEHR73,JAYLIN N. SOLBERG’®, BRIAN D. GERBER”7, JESSICA C. BURR”7, JENNIFER
SEVIN78 "AUSTIN M. GREEN”’, CAGAN H. SEKERCIOGLU"?80, MARY PENDERGAST®!,
KELSEY"ATBARNICK’?, ANDREW J. EDELMAN®2, JOANNE R. WASDIN®2, ANDREA
ROMEROQ?3, BRIAN J. O'NEILL®, NOEL SCHMITZ®, JESSE M. ALSTON®*, KELLIE M. KUHN®>,
DAMONB. ISESMEISTER3¢, MARK A. LINNELL3¢, CARA L. APPEL?’, CHRISTOPHER ROTA$S,
JENNIFER'L.'STENGLEIN®?, CHRISTINE ANHALT-DEPIES®®, CARRIE NELSON??, ROBERT A.
LoNG?!, KODIJO JASPERS?!, KATHRYN R. REMINE®!, MARK J. JORDAN?2, DANIEL DAVIS®3,

HAYDEE HERNANDEZ-YANEZ!, JENNIFER Y. ZHAO!, WILLIAM J. MCSHEA'

'Smithsenian’Conservation Biology Institute, Front Royal, VA 22630

2North Carelina Museum of Natural Sciences, Raleigh, NC 27601

3Department of Forestry and Environmental Resources, North Carolina State University,
Raleighy'NC 27607

“Department of Biology, Abilene Christian University, Abilene, TX 79601

>Alaska Department of Fish and Game, Division of Wildlife Conservation, Douglas, AK
99824

®ArizonasState University, Tempe, AZ 85281

"Field Conservation Research Department, Arizona Center for Nature
Conseryation/Phoenix

Z00, 455.N.Galvin Pkwy, Phoenix, AZ 85008

$McDowell. Sonoran Conservancy, 7729 East Greenway Road, Suite 100, Scottsdale, AZ
85260

°School of Eorestry and Wildlife Sciences, Auburn University, Auburn, AL 36849
9Black Rock Forest, 65 Reservoir Road, Cornwall, NY 12518

Department of Education & Conservation, Brandywine Zoo-Delaware State Parks,

Wilmington, Delaware, 19802

This article is protected by copyright. All rights reserved



2Department of Biological Sciences, Bridgewater State University, Bridgewater, MA
02325

BCalifornia State University, Fresno, CA 93740

“Department of Forestry and Environmental Conservation, Clemson University,
Clemson,,SC 29631

3Crocodile Liake National Wildlife Refuge, Key Largo, FL 33037

1 DC"Cat'Count at the Humane Rescue Alliance, Washington, DC 20011
"Biological'Sciences Department, Dixie State University, St. George, UT 84770
18Department of Biology, Francis Marion University, Florence, SC 29502

YGeorgia Department of Natural Resources, Wildlife Resources Division, Brunswick,
GA 31520

2ONatural Resource Ecology and Management, lowa State University, Ames, IA 50011
2ICumberland Mountain Research Center, Lincoln Memorial University, Harrogate, TN
37752

22Mianus'River Gorge, Bedford, NY 10506

Z3Department of Biological Sciences, Mississippi State University, Mississippi State, MS
39762

24Department of Biology, Missouri State University, Springfield, MO 65897
ZDepartment of Biology, Murray State University, Murray, KY 42071

26Department of Fish, Wildlife and Conservation Ecology, New Mexico State University
Las Cruces, NM 88003

2’Noble Research Institute, LLC, 2510 Sam Noble Parkway, Ardmore, OK 73401
Z8Department of Biological Sciences, Northern Illinois University, DeKalb, Illinois 60115
2Wildlife Ecology and Conservation Science Lab, Department of Biology, Northern
Michigan University, Marqeutte, MI 49855

300regon.Department of Fish and Wildlife, La Grande, OR 97850

31Paul Smith’s College, Paul Smiths, NY 12970

32Pennsylvania Game Commission, Harrisburg, PA 17110

3Pepperwood Foundation, 2130 Pepperwood Preserve Rd, Santa Rosa, CA 95404
34Biology Department, Pittsburg State University, 1701 S Broadway, Pittsburg, KS 66762

This article is protected by copyright. All rights reserved



3Department of Forestry and Natural Resources, Purdue University, West Lafayette, IN
47907

36Biology Department, Randolph-Macon College, Ashland, VA 23005

3"Department of Ecology, Evolution, and Natural Resources, Rutgers University, New
Brunswicks,NJ 08901

3Department of Environmental Studies and Sciences, Siena College, 515 Loudon Rd,
Loudonville; NY 12211

¥Silvio"O"Conte National Fish and Wildlife Refuge, Brunswick, VT 05905

4Division of Mammals, Department of Vertebrate Zoology, National Museum of Natural
History «Smithsonian Institution, Washington, DC, USA 20560

4'Department of Biology, Humboldt State University, 1 Harpst St, Arcata CA, USA
95521

“Department of Natural Resource Management, South Dakota State University, 1390
College Avenue, Brookings, SD 57007

$Department of Biological Sciences, Southeastern Louisiana University, 808 N Pine St.,
Hammond, EEouisiana 70402

4Biology.and Chemistry Department, Springfield College, Springfield, MA 01109
4Biolegy Department and Nature Up North Program, St. Lawrence University, Canton,
New York 13617

46Global Wildlife Conservation Center, State University of New York College of
Environmental Science and Forestry, Syracuse, NY 13210

Y7WildlifesPivision, Michigan Department of Natural Resources, Lansing, MI 48909

48 Arthur Temple College of Forestry and Agriculture - Stephen F. Austin State
University, Nacogdoches, TX 75962

¥Biology.Department, Swarthmore College, 500 College Ave. Swarthmore, PA 19081
0Texas Parks and Wildlife Department, Paducah, TX 79248

SIDepartment of Biology, Texas State University, San Marcos, TX 78666

2Tufts Center for Conservation Medicine, Cummings School of Veterinary Medicine at
Tufts University, North Grafton, MA 01536

>3School of Life Sciences, University of Nevada, Las Vegas, 4505 Maryland Parkway,
MS4004, Las Vegas, NV 89154

This article is protected by copyright. All rights reserved



34U.S. Geological Survey Fish and Wildlife Cooperative Research Unit, University of
Arkansas, Fayetteville, AR 72701

>Department of Ecology and Evolutionary Biology, University of Connecticut, Storrs,
CT 06269

>$Department of Wildlife Ecology and Conservation, University of Florida, Gainesville,
FL 32611

S7Schoolof Forest Resources and Conservation, University of Florida, Gainesville, FL
32611

8Department of Natural Resources and Environmental Management, University of
Hawaii at Manoa, Honolulu, HI 96822

SMllinois*Natural History Survey, University of Illinois, 1816 S. Oak Street, Champaign,
IL 61820

®Department of Natural Resources and Environmental Sciences, University of Illinois
Urbana-Champaign, 1102 S Goodwin Ave, Urbana IL 61801

®'Engineer Research and Development Center, 2902 Newmark Dr., Champaign IL 61826
2Environmental Studies Program, University of Kansas, Lawrence KS 66045
6Department of Wildlife, Fisheries, and Conservation Biology, University of Maine,
5755 Nutting Hall, Orono, ME 04469

%Department of Geography and Environmental Systems, University of Maryland
Baltimotre County, Baltimore, MD 21250

%Department,of Environmental Conservation, University of Massachusetts, Amherst,
MA 01003

%New Hampshire Fish & Game Department, Concord, NH 03301

67 Applied Wildlife Ecology Lab, Ecology and Evolutionary Biology, University of
Michigan, Ann Arbor MI 48109

%School for Environment and Sustainability, University of Michigan, Ann Arbor, MI
48109

®Human=Enyironment Systems, Boise State University, Boise, ID 83725

70Eberly College of Science, Department of Biology, The Pennsylvania State University,
PA 16802

This article is protected by copyright. All rights reserved



""Department of Fisheries, Wildlife, and Conservation Biology, University of Minnesota,
St. Paul, MN 55108

72Center for Agroforestry, University of Missouri, 302 Anheuser-Busch Natural
Resources Building, Columbia, MO 65211

BWildlife.Biology Program, W.A. Franke College of Forestry and Conservation,
University of Montana, Missoula, MT 59812

74Huston-Brumbaugh Nature Center, University of Mount Union, Alliance, OH 44601
3School 6f Natural Resources, University of Nebraska, Lincoln, NE 68583
’6Department of Biology, University of North Dakota, 10 Cornell Street, Stop 9019,
Grand EoerksyND 58202

""Department of Natural Resources Science, University of Rhode Island, Kingston, RI
02881

8Department of Biology, University of Richmond, Richmond, VA 23173

School.of Biological Sciences, University of Utah, Salt Lake City, UT 84112
80College"ofSciences, Kog¢ University, Rumelifeneri, istanbul, Sartyer, Turkey

81Wild UtaheProject, Salt Lake City, UT 84101

82Department of Biology, University of West Georgia, Carrollton, GA 30118
83Department of Biological Sciences; Department of Geography, Geology, and
Environmental Studies, University of Wisconsin-Whitewater, Whitewater, WI 53190
84Program in Ecology, Department of Zoology and Physiology, University of Wyoming,
LaramieyWyoming, 82071

85Deparment’of Biology, US Air Force Academy, USAFA, CO 80840

86USDA Forest Service, Pacific Northwest Research Station, Portland, OR 97204
8"Department.of Fisheries and Wildlife, Oregon State University, Corvallis, OR 97331
8Division.of Forestry and Natural Resources, West Virginia University, Morgantown,
WV 26506

890ffice.of Applied Science, Wisconsin Department of Natural Resources, Madison, WI
53707

U.S. Forest Service, Chequamegon-Nicolet National Forest, Great Divide Ranger
District, Glidden, WI 54527

IWoodland Park Zoo, Seattle, WA 98103

This article is protected by copyright. All rights reserved



2Department of Biology, Seattle University, Seattle, WA 98122
230Office of the Chief Information Officer, Smithsonian Institution, Washington D.C.
20024

Abstract.. With the accelerating pace of global change, it is imperative that we obtain
rapid“inventories of the status and distribution of wildlife for ecological inferences and
conservation planning. To address this challenge, we launched the SNAPSHOT USA
project, a collaborative survey of terrestrial wildlife populations using camera traps
across the AUnited States. For our first annual survey, we compiled data across all 50
states during‘a 14-week period (17 August - 24 November of 2019). We sampled wildlife
at 1509 camera trap sites from 110 camera trap arrays covering 12 different ecoregions
across four development zones. This effort resulted in 166,036 unique detections of 83
species ©f mammals and 17 species of birds. All images were processed through the
Smithsonian’s eMammal camera trap data repository and included an expert review
phase to‘ensure taxonomic accuracy of data, resulting in each picture being reviewed at
least twace. The results represent a timely and standardized camera trap survey of the
USA_. All"of the 2019 survey data are made available herein. We are currently repeating
surveys in fall 2020, opening up the opportunity to other institutions and cooperators to
expand‘coverage of all the urban-wild gradients and ecophysiographic regions of the
country«“ Future data will be available as the database is updated at
eMammaksitedu/snapshot-usa, as well as future data paper submissions. These data will
be useful for local and macroecological research including the examination of community
assembly, effects of environmental and anthropogenic landscape variables, effects of
fragmentation. and extinction debt dynamics, as well as species-specific population
dynamics.and conservation action plans. There are no copyright restrictions; please cite

this papemwhen using the data for publication.
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Supporting Information

The complete data set is available as Supporting Information at: [to be completed at

proof stage].

Data Availability
Assogilated data are also available at Smithsonian’s eMammal Data Repository, as

described in.the Supporting Information Metadata S1 document.

Corresponding Editor: William K. Michener.

94 E-mail: mveove@ncsu.edu

Manuscriptreceived 4 August 2020; revised 4 November 2020; accepted 24 November
2020; final version received 22 March 2021.

This article is protected by copyright. All rights reserved



mailto:mvcove@ncsu.edu

