
Monitoring Amphibians in 
Great Smoky Mountains 

National Park

U.S. Department of the Interior
U.S. Geological Survey

Circular  1258

By C. Kenneth Dodd, Jr.



Photographs by: Author unless otherwise noted, between 1998 and 2002. All animals were photographed 
within Great Smoky Mountains National Park.
Color illustrations by: Jacqualine Grant, Cornell University.
Layout: Patsy Mixson
Graphic Design: Jim Tomberlin



Monitoring Amphibians in Great Smoky 
Mountains National Park

By C. Kenneth Dodd, Jr.
U.S. Geological Survey Circular 1258

U.S. Department of the Interior
U.S. Geological Survey



U.S. DEPARTMENT OF THE INTERIOR
GALE A. NORTON, Secretary

U.S. GEOLOGICAL SURVEY
CHARLES G. GROAT, Director
The use of firm, product, trade, and brand names in this report is for identification 
purposes only and does not constitute endorsement by the U.S. Geological Survey.

Tallahassee, Florida
2003
For additional information write to:
C. Kenneth Dodd, Jr.
Florida Integrated Science Center
U.S. Geological Survey
7920 N.W. 71st Street
Gainesville, Florida 32653

For additional copies please contact:

U.S. Geological Survey
Branch of Information Services
Box 25286
Denver, CO 80225-0286

Telephone: 1-888-ASK-USGS

World Wide Web: http://www.usgs.gov
Library of Congress Cataloging-in-Publication Data
Dodd, C. Kenneth.
Monitoring Amphibians in Great Smoky Mountains National Park / by C. Kenneth Dodd, Jr.

p. cm. — (U.S. Geological Survey circular ; 1258)
Includes bibliographical references.
ISBN 0-607-93448-4  (alk. paper)
1.  Amphibians — Monitoring — Great Smoky Mountains National Park (N.C. and Tenn.)  2.  Great Smoky 
Mountains National Park (N.C. and Tenn.)  I.  Title. II.  Series.

QL653.N8D64 2003
597.8’09768’89—dc22

2003061257



III

Contents

otocols

s

s

s 

nd 
1 Abstract 43 Choosing Sampling Sites
2 Introduction 44 Sampling Watersheds
4 Acknowledgments 44 Sampling Streams
5 How to Use this Guide 44 Sampling Locations
6 Amphibians of the Great 

Smoky Mountains
45
45

Sampling Techniques and Pr
Active Sampling

6 Species Richness 53 Easy Passive Sampling
7 Habitats and Distribution 60 Intensive Passive Sampling

11 Salamanders 63 Data Handling 
20 Frogs 63 Field Data
20 Ponds 64 Spreadsheets and Database
23 Woodland Pools 64 Analysis and Software 
23 Grassy Ditches, Pools, and Rivulets 66 Equipment and Training 
23 Streams and Rivers 67 Biosecurity and Disease
26 Other Breeding Sites 67 Biosecurity Protocol
26 Life History 68 Disease Protocols 
29 Areas of Particular Amphibian 

Species Richness
69
69

Methods
Live and Sick Amphibian

29 Identification 69 Dead Amphibians 
29 Salamanders 70 Labels
30 Frogs 70 Mailing
33 Additional Information 71 Quarantine of Amphibian
34 Monitoring Programs 71 Malformations 
34 Why Monitor Amphibians? 72 Conclusions 
35 Things to Consider During Planning 74 Summary
40 Species and Locations to Monitor 76 References on Inventorying a

Monitoring Amphibians



IV
Appendixes

Plates

82 Appendix I. Location of selected wetland sampling sites in Great Smoky Mountains 
National Park

83 Appendix II. Example of a field data sheet prepared for amphibian surveys in 
Great Smoky Mountains National Park

84 Appendix III. Sampling equipment
87 Appendix IV. Guidelines for building and operating remote field recorders 

(automated frog call data loggers)

Amphibians
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101 2A. Shovel-nosed Salamander (Desmognathus marmoratus). Mill Creek, Cades 

Cove.
101 2B. Jordan=s Salamander (Plethodon jordani). Clingmans Dome.
102 3A. American Toad (Bufo americanus). Cades Cove.
102 3B. Wood Frog (Rana sylvatica). Gregorys Cave, Cades Cove.
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oky 
Figures
3 1. Map of Great Smoky Mountains National Park, North Carolina and 

Tennessee
4 2. Map showing location of U.S. Geological Survey sampling sites in Great Sm

Mountains National Park, 1998 to 2001

7
3-26. Photos of:

3. Spruce-fir forest at Indian Gap

8 4. Deciduous forest at Lynn Hollow
9 5. Hemlock forest at Chinquapin Knob

10 6. Coarse woody debris in Cove forest at Roaring Fork
11 7. Oak-pine forest
14 8. Middle Prong at Tremont
15 9. Ideal habitat for Hellbenders in Lower Abrams Creek
15 10. Small stream in unnamed tributary to Falls Branch
16 11. Medium-sized stream in normal flow at Roaring Fork
16 12. Medium-sized stream in high water at Whiteoak Flats Branch
17 13. Entrance to Gregorys Cave
18 14. Rimstone pools and cave pool at Gregorys Cave
18 15. Rock face near Double Gap
19 16. Former trout pond mucky habitat in Cataloochee
19 17. Seep at Big Spring Cove



VI

rm

ve

 

 at 
20 18. Gum Swamp at Cades Cove in high water
20 19. Gum Swamp at Cades Cove when dry
21 20. Gourley Pond at Cades Cove in high water
21 21. Gourley Pond at Cades Cove when dry
22 22. Methodist Church Pond at Cades Cove
22 23. Beaver pond at Big Cove
23 24. Woodland drainage pool at Cane Creek
26 25. Grassy pool at Cades Cove
27 26. Chilhowee Lake at mouth of Abrams Creek
30 27. Illustration of body morphology of a salamander larva: pond form; stream fo
31 28. Illustration of body morphology of a tadpole
32 29. Illustration of oral disc (mouthparts) of a tadpole

41
30-34. Photos of:

30. Biologist sampling with sweep net in Stupkas Sinkhole Pond at Cades Co

42 31. Biologist looking for tadpoles at Shields Pond in Cades Cove
45 32. Turning logs in time-constrained survey at Beech Flats
46 33. Terrestrial time-constrained survey in thickly vegetated habitat at Balsam

Mountain
46 34. Dip netting for salamander larvae in Abrams Creek
48 35. Schematic of a 30 x 40-meter sampling plot
48 36. Diagram of the relationship of three 30 x 40-meter fixed sampling plots
49 37. Photo of stream sampling at Balsam Mountain
50 38. Photo of checking identification and recording data during stream sampling

Balsam Mountain
51 39. Schematic of a combined transect/coverboard survey design
53 40. Photo of coverboards
55 41. Photo of PVC pipes on pine trees in Okefenokee National Wildlife Refuge
56 42. Schematic of a survey design using paired PVC pipes located at 10-meter 

intervals around a pond’s perimeter

57
43-46. Photos of:

43. Leaf litterbag in Little River

58 44. Checking leaf litterbag at Little River
59 45. Recording data in field as storm approaches at Cataloochee Divide
68 46. Washing boots and stump ripper in bleach solution for biosecurity
72 47. Flow chart of: Decision path for helping design an amphibian monitoring 

program at Great Smoky Mountains National Park based on three levels of 
funding
Tables

12 1. Identification and life history of the nonpermanently aquatic salamanders of 
Great Smoky Mountains National Park

24 2. Identification and reproductive life history of the frogs of Great Smoky 
Mountains National Park


	Monitoring Amphibians in Great Smoky Mountains National Park
	For additional information
	Contents
	List of Appendixes
	List of Plates
	List of Figures
	List of Tables




