Prescribed Fire Use and Important Management Considerations

for Amphibians and Reptiles within the Midwest'

1. Questions or comments contact:

David Mifsud, M.S., PWS, CE

Chair Midwest PARC Fire and Herps Task Force
(DMifsud @ HerpRMan.com) or (313) 268-6189

It is well known that fire has historically played an important role in creating and maintaining
ecosystems in the Midwest. In landscapes where fire has been suppressed or where invasive and
exotic plant species have taken hold, prescribed fire is a useful tool for restoring native plant
communities. This management technique can be valuable for increasing suitable habitat for
some herpetofauna. However, there is a growing body of evidence that it may also be damaging
to resident populations of reptiles and amphibians. When planning prescribed fires, habitat
managers should consider the needs of all parts of existing floral and faunal communities.
Maintenance of native animal populations, particularly vulnerable, rare or threatened species,
deserve as much attention as the manipulation of plant communities toward a pre-determined
goal. To assist land managers concerned about the impacts of fire on herpetofauna, the Midwest
Partners in Amphibian and Reptile Conservation (PARC) provide the following
recommendations to promote effective use of prescribed fire in ecosystem restoration.

It is important to know the suite of amphibian and reptile species that occur within your region
and to conduct baseline inventories to determine the presence of species within areas proposed
for management with prescribed fire. Although seasonal activity varies greatly depending on
location and species, herpetofauna within the Midwest are generally inactive in the winter and
underground or underwater, and so are less vulnerable to the impacts of fire. This offers a
window of opportunity for burning. However, care must be taken to consider species
assemblages that are present in a particular habitat prior to conducting burns. Burns around
wetlands may interfere with salamander breeding migrations by removing the detritus upon
which they rely for cover. Winter fires can also expose hibernating frogs and terrestrial
salamanders using the detritus and duff for cover, insulation, and moisture retention. Early spring
burns in forests may harm Eastern Box Turtles emerging from hibernation, while burns later in
spring and early summer in meadows and old fields during nesting may impact turtles laying
eggs. Turtle and some snake populations can be particularly sensitive to burns because the length
of time for individuals to become sexually mature means that the loss of only a few adults can
dramatically affect population viability. Prior to burning (or the use of other high-impact
management methods such as mowing) in known turtle habitats, managers should carefully
consider whether the end result will benefit their population viability and whether the actions
themselves can be modified or timed seasonally to eliminate mortality. Any management plan
that threatens the local or large-scale destruction of native turtles or any other vulnerable native
animal populations should be considered inadequate and be reassessed.
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Management Recommendations

The following recommendations have been compiled based on review of scientific literature,
ongoing field research, and discussion amongst experts in the field of herpetology and prescribed
fire management. These recommendations are not arranged in any particular order of importance.

1.

Identify the herpetofaunal diversity of your site prior to large scale management.
Identify species diversity, population size and geographic extant, and evaluate potential
impacts of several alternatives, including the “no action” alternative regarding habitat
change due to invasive species or succession. This information can be obtained by
reviewing Natural Heritage database for records of rare or sensitive species in the vicinity
of the burn, contacting researchers or local agencies charged with conservation and
management of herps in your area, or contracting qualified biologists with a strong
background in amphibians and reptiles to conduct comprehensive inventories.

Burning should be conducted during winter months when most herps are inactive.
Most Midwest herpetofauna are in winter refugia during this period. In most areas this
would be from November 1 to March 1, but will vary based on location and latitude as
well as fluctuations in annual precipitation and temperature conditions. Soil temperature
inversions (i.e., when soil surface temperatures exceed deeper soil temperatures) may be
used as an indicator of the onset of activity for many reptiles. However, because some
salamander species emerge from hibernation very early, February burns may impact
salamander migration. It is necessary to understand where populations of these species
occur and plan accordingly.

Burning after April 1 is discouraged. However, harm may be minimized for many
species if unusually cool (overcast, <10° C (50°F) conditions have persisted for many
days. Management plans should allow for flexibility to respond to each year’s conditions-
planning should be more conservative during unusually warm years. Box turtles will
emerge after soil temperatures (10 cm down, detritus excluded) exceed 5C for several
days. They will be exposed thereafter, even if temperatures are subsequently cold.

Spring burns in close proximity to snake hibernacula should be conducted well
before the active season or not at all. Snakes are concentrated early in the active season
before they disperse from hibernacula and are vulnerable at that time. If these areas can
be avoided and other management techniques used this would be preferable. Fire breaks
constructed around known hibernacula may protect the animals during the burn.

The intensity and speed of the flames should be adjusted and controlled to
accommodate the herpetofaunal species present in the habitat. Backfires and
headfires may vary in mortality due to the slow and more complete burn of a backfire,
compared to quick-moving headfires that tend to leave patches of refugia. It is important
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to know the species you are potentially impacting and their response to fire survival prior
to utilizing a particular burn method. Few amphibian and reptile species can “outrun”
fires. A rate such as 10ft. per minute may allow those species which evade fire to have
time to flee. However, faster fires will leave unharmed areas under logs and other cover
objects, allowing species that tend to hide to remain safe. Some species, such as Box
Turtles, will remain in place during a fire. They do not attempt to run or to take cover.
Instead they will close themselves into their shells to wait out the flames. Often, burned
individuals who are not killed outright become vulnerable to potentially life-threatening
infections. Alternatives to fire should be considered in habitats where Box Turtles are
present.

6. Consider burn patch size in fragmented habitats. As ecosystems become increasingly
fragmented it is important to consider the life history traits of many amphibians and
reptiles when adopting fire as a management tool. If it is desirable to burn an area that is
isolated from nearby habitats, it will benefit herpetofaunal populations if the area is
divided into smaller segments and each segment burned on a different day or in different
years.

7. Consider summer burn costs and benefits. Mid- to late-summer burns can be
an effective tool for land managers targeting exotic vegetation. Due to the presence of
green vegetation (i.e. brome, Kentucky blue-grass), late-season burns are often patchier,
slower, and cooler than early spring burns. It is important to note, however, that summer
burns in uplands can be very intense. When possible, only small units should be burned
and extra measures should be taken to provide buffers around known herp concentrations
(such as nesting areas).

8. Avoid burns that completely expose soil over extensive areas. If burning during the
active season, weather or site conditions that result in spotty burns will be preferred.
Some of these conditions include high humidity, green vegetation, and low temperatures.
This approach also provides refugia for herpetofauna. Alternatively, fires breaks should
be created around select snags, standing dead trees, and downed logs to provide places
for animals to escape the heat and flames. In addition to providing cover, this practice
can dramatically reduce mop-up time.

9. Alternate burn periods among years. This action may also provide some relief to
vulnerable herp populations. In general, diversifying the burn units and burn periods may
be beneficial to a variety of grassland species and come closer to mimicking the natural
burn regime that historically occurred on the land.

10. Wetland shorelines should only be burned when a management objective
specifically requires it. Detritus provides cover for salamanders and frogs (and their
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prey) as they migrate to and from wetlands to breed. Create burn perimeters around these
areas of at least 50ft when possible.

11. Do not use fire retardant chemicals around wetlands as these chemicals may harm
amphibians and other wetland species. Fire retardant chemicals have been used to
create burn breaks including around wetlands. Because of the sensitivity of amphibian
skin, these compounds could cause harm to these animals. Instead, use a leaf blowers or
rakes to create the desired barrier.

12. Consider structural needs of the species present. Although some habitats are not
botanically rich, many such places support rich and viable populations of herpetofauna
and other animals. These species often associate with structure and functions (e.g.,
existing prey base) rather than botanical assemblages and can flourish in areas that are of
low botanic quality. Consult local experts (see recommendation 1 for types of contact)
prior to initiating intensive restoration efforts in such areas as these actions might have a
greater deleterious affect on animal communities than no action at all.

13. Fall burns should follow an approach that takes the above guidelines into
consideration. The month of October is analogous to late March early April, and
therefore many herpetofaunal species may still periodically be on the ground surface and
active. Thus, burning prior to November 1 is discouraged. If possible burn oak forests
while cool, but prior to leaf fall. This will help provide cover and insulation for wildlife
using the forest floor over winter.

14. Avoid constructing brush piles, and when they are necessary, burn them
immediately. Snakes and other wildlife will take advantage of the presence of new
habitat like brush piles, creating traps during burns. If piles are left out for more than a
few weeks, they should be disassembled prior to the burn. Alternatively, allowing some
of the older brush piles to remain with burn breaks around them will not only add
additional habitat for wildlife, but will provide refugia during a fire.

15. Repeated burns will have cumulative effects on population viability. Populations of
turtles and several species of snakes are sensitive to even small increases in mortality,
especially if losses occur regularly. While only a few individuals may be lost during a
single burn, recurring losses of a few individuals can quickly deplete populations of long-
lived, slowly maturing animals such as turtles and many snakes.

Adopted by the MWPARC Advisory Board on 5 October 2009. Recommended citation:
MWPARC. 2009. Prescribed Fire Use and Important Management Considerations
for Amphibians and Reptiles within the Midwest. http://www.mwparc.org/ Page 4



References:

Beane, J.C. 2006. Sceloporus undulates hyacinthinus (Northern fence lizard). Fire avoidance
behavior. Herpetological Review 37: 92.

Bishop, D.C. and C.A. Haas. 2005. Burning Trends and potential negative effects of suppressing
wetland fires on flatwoods salamanders. Natural Areas Journal 25: 290-294.

Bowler, Peter A. 2000. Ecological Restoration of Coastal Sage Scrub and its Potential Role in
Habitat Conservation Plans. Environmental Management 26: S85-S86.

Braithwaite, R.W. 2000. Effects of Fire Regimes on Lizards in the Wet-Dry Tropics of Australia.
Journal of Tropical Ecology 3: 265-275.

Brisson, Jennifer A., Jared L. Strasburg and Alan R. Templeton. 2003. Impact of fire
management on the ecology of collared lizard (Crotaphytus collaris) populations living on
the Ozark Plateau. Animal Conservation 6: 247-254.

Bury, R. Bruce. 2004. Wildfire, Fuel Reduction, and Herpetofaunas across Diverse Landscape
Mosaics in Northwestern Forests. Conservation Biology 18: 968-975.

Cavitt, John F. 2000. Fire and a Tallgrass Prairie Reptile Community: Effects on Relative
Abundance and Seasonal Activity. Journal of Herpetology 34: 12-20.

Cummer, Michelle R. and Charles W. Painter. 2007. Three Case Studies of the Effect of Wildfire
on the Jemez Mountains Salamander (Plethodon neomexicanus): Microhabitat
Temperatures, Size Distributions, and a Historical Locality Perspective. The Southwestern
Naturalist 52: 26-37

Delcourt, Paul A, Hazel R. Delcourt, Cecil R. Ison, William E. Sharp and Kristen J. Gremillion.
1998. Prehistoric Human Use of Fire, the Eastern Agricultural Complex, and Appalachian

Oak-Chestnut Forests: Paleoecology of Cliff Palace Pond, Kentucky. American Antiquity
63: 263-278.

Driscoll, Don A. and J.D. Roberts. 1997. Impact of fuel-reduction burning on the frog Geocrinia
lutea in southwest Western Australia. Australian Journal of Ecology 22: 334-339.

Driscoll, Don A. and Meredith K. Henderson. 2008. How many common reptile species are fire
specialists? A replicated natural experiment highlights the predictive weakness of a fire
succession model. Biological Conservation 141: 460-471.

Dunham, Jason B. Amanda E. Rosenberger, Charlie H. Luce, and Bruce E. Rieman. 2007.
Influences of Wildfire and Channel Reorganization on Spatial and Temporal Variation in

Adopted by the MWPARC Advisory Board on 5 October 2009. Recommended citation:
MWPARC. 2009. Prescribed Fire Use and Important Management Considerations
for Amphibians and Reptiles within the Midwest. http://www.mwparc.org/ Page 5



Stream Temperature and the Distribution of Fish and Amphibians. Ecosystems 10: 335-
346.

Durbian, F.E. and L. Lenhoff. 2004. Potential effects of mowing prior to summer burning on the
Eastern Massasauga (Sistrurus c. catenatus) at Squaw Creek National Wildlife Refuge,
Holt County, Missouri, USA. Transactions of the Missouri Academy of Science 38: 21-25.

Durbian, Francis E. 2005. Effects of Mowing and Summer Burning on the Massasauga
(Sistrurus catenatus). American Midland Naturalist 155: 329-334.

Ernst, C.H. and T.P. Boucher, S.W. Sekscienski, and J.C. Wilgenbusch. 1995. Fire ecology of
the Florida box turtle, Terrapene carolina bauri. Herpetological Review 26: 185-187.

Fenner, A.L. and C.M. Bull. 2007. Short-term impact of grassland fire on the endangered pygmy
bluetongue lizard. Journal of Zoology 272: 444-450.

Fitch, H.S. 1989. A field study of the slender glass lizard Ophisaurus attenuatus in northeastern
Kansas USA. Occasional Paper of the Museum of Natural History University of Kansas
125: 1-50.

Ford, William M., M. Alex Menzel, David W. McGill, Joshua Laerm, and Timothy S. McCay.
1999. Effects of a community restoration fire on small mammals and herpetofauna in the
southern Appalachians. Forest Ecology and Management 114: 233-243.

Gamradt, Seth C. and Lee B. Kats. 1997. Impact of chaparral wildfire-induced sedimentation on
oviposition of stream-breeding California newts (Taricha torosa). Oecologia 110: 546-549.

Gardner, Toby A., Jos Varlow, and Carlos A. Peres. 2007. Paradox, presumption and pitfalls in
conservation biology: The importance of habitat change for amphibians and reptiles.
Biological Conservation 138: 166-179.

Germain, S.S. and H.L. Germain. 2003. Lizard distributions and reproductive success in a
ponderosa pine forest. Journal of Herpetology 37: 645-652.

Grafe, T. Ulmar, Stefanie Doebler and K. Eduard Linsenmair. 2002. Frogs flee from the sound
of fire. Proceedings of the Royal Society B 269: 999-1003.

Greenberg, Cathryn H. and Thomas A. Waldrop. 2008. Short-term response of reptiles and
amphibians to prescribed fire and mechanical fuel reduction in a southern Appalachian
upland hardwood forest. Forest Ecology and Management 255: 2883-2893.

Greenberg, Cathryn H. and George W. Tanner. 2004. Breeding Pond Selection and Movement
Pattern by Eastern Spadefoot Toads (Scaphiopus holbrookii) in Relation to Weather and
Edaphic Conditions. Journal of Herpetology 38: 569-577.

Adopted by the MWPARC Advisory Board on 5 October 2009. Recommended citation:
MWPARC. 2009. Prescribed Fire Use and Important Management Considerations
for Amphibians and Reptiles within the Midwest. http://www.mwparc.org/ Page 6



Griffiths, A.D. and K.A. Cristian. 1996. The Effects of Fire on the Frillneck Lizard
(Chlamydosaurus kingii) in northern Australia. Australian Journal of Ecology 21: 386-398.

Hannah, D.S. and G.C. Smith. 1995. Effects of prescribed burning on herptiles in southeastern
Queensland. Memoirs of the Queensland Museum 38: 529-531.

Hossack, Blake R. and Paul Stephen Corn. 2007. Responses of Pond-Breeding Amphibians to
Wildfire: Short-Term Patterns in Occupancy and Colonization. Ecological Applications 17:
1403-1410.

Hossack, Blake R., Paul Stephen Corn, and Daniel B. Fagre. 2006. Divergent Patterns of

Abundance and Age-Class Structure of Headwater Stream Tadpoles in Burned and
Unburned Watersheds. Canadian Journal of Zoology 84: 1482-1488.

Hulme, Philip E. 2005. Adapting to climate change: is there scope for ecological management in
the face of a global threat? Journal of Applied Ecology 42: 784-794.

Jones, Bob, Stanley F. Fox, David M. Leslie, Jr., David M. Engle, and Robert L. Lochmiller.
2000. Herpetofaunal Responses to Brush Management with Herbicide and Fire. Journal of
Range Management 53: 154-158.

Kaufmann, G.S., H.T. Smith, R.M. Engeman, W.E. Meshaka, Jr., EM. Cowan. 2007.
Ophisaurus ventralis (Eastern Glass Lizard). Fire-induced mortality. Herpetological
Review 38: 460-461.

Kerby, J. Lawrence and Lee B. Kats. 1998. Modified Interactions between Salamander Life
Stages Caused by Wildfire-Induced Sedimentation. Ecology 79: 740-745.

Keyser, P.D., D.J. Sausville, W.M. Ford, D.J. Schwab, P.H. Brose. 2004. Prescribed fire impacts
to amphibians and reptiles in shelterwood-harvested oak-dominated forests. Virginia
Journal of Science 55:159-168.

Kirkland, G.L., Jr., H-W. Snoddy, and T.L. Amsler. 1996. Impact of Fire on Small Mammals and
Amphibians in a Central Appalachian deciduous Forest. American Midland Naturalist
135: 253-260.

Langford, Garbriel J., Joel A. Borden, C. Smoot Major and David H. Nelson. 2007. Effects of
Prescribed Fire on the Herpetofauna of a Southern Mississippi Pine Savanna.
Herpetologial Conservation and Biology 2: 153-143

Legge S., S. Murphy, J. Heathcote, E. Flaxman, J. Augusteyn, M. Crossman. 2008. The short-
term effects of an extensive and high-intensity fire on vertebrates in the tropical savannas
of the central Kimberley, northern Australia. Wildlife Research 35: 33-43.

Adopted by the MWPARC Advisory Board on 5 October 2009. Recommended citation:
MWPARC. 2009. Prescribed Fire Use and Important Management Considerations
for Amphibians and Reptiles within the Midwest. http://www.mwparc.org/ Page 7



Letnic, M., C.R. Dickman, M.S. Tischler, B. Tamavo, and C.-L. Beh. 2004. The responses of
small mammals and lizards to post-fire succession and rainfall in arid Australia. Journal of
Arid Environments 59: 85-114.

Love, J.P., .M. Vose, and K.J. Elliott. 2007. Effects of restoration burns on macroinvertebrates
in southern Appalachian pine-oak forests. Journal of the North Carolina Academy of
Science 123: 22-34.

Masters, P. 1996. The effects of fire-driven succession on reptiles in spinifex grasslands at Uluru
National Park, Northern Territory. Wildlife Research 23: 39-48.

McLeod, Roderick F. and J. Edward Gates. 1998. Response of Herpetofaunal Communities to
Forest Cutting and Burning at Chesapeake Farms, Maryland. American Midland Naturalist
139: 164-177.

Miller, K.V., B.R. Chapman, K.K. Ellington. 2001. Amphibians in pine stands managed with
growing-season and dormant-season prescribed fire. Journal of the Elisha Mitchell
Scientific Society 117: 75-78.

Moseley, Kurtis R., Steven B. Castleberry, and Sara H. Schweitzer. 2003. Effects of Prescribed
Fire on Herpetofauna in Bottomland Hardwood Forests. Southeastern Naturalist 2: 475-
486.

Mushinsky, H.R. 1985. Fire and the Florida USA Sandhill Herpetofaunal Community with
Special Attention to Responses of Cnemidophorus sexlineatus. Herpetolgica 41:333-342.

Parr, Catherine L. and Steven L. Chown. 2003. Burning issues for conservation: A critique of
faunal fire research in Southern Africa. Austral Ecology 28: 384-395.

Patterson, G.B. 1984. The Effect of Burning-Off Tussock Grassland on the Population Density
of Common Skinks Leiolopisma nigriplantare maccanni. New Zealand Journal of Zoology
11: 189-194.

Penman T.D., F.L. Lemckert, and M.J. Mahony. 2006. A preliminary investigation into the
potential impacts of fire on a forest dependent burrowing frog species. Pacific
Conservation Biology 12: 78-83.

Pilliod, David S., R. Bruce Bury, Erin J. Hyde, Cristopher A. Pearl, and Paul Stephen Corn.
2003. Fire and amphibians in North America. Forest and Ecology Management 178: 163-
181.

Richter, Stephen C. and Richard A. Seigel. 2002. Annual Variation in the population Ecology of
the Endangered Gopher Frog, Rana sevosa Goin and Netting. Copeia 4: 962-972.

Adopted by the MWPARC Advisory Board on 5 October 2009. Recommended citation:
MWPARC. 2009. Prescribed Fire Use and Important Management Considerations
for Amphibians and Reptiles within the Midwest. http://www.mwparc.org/ Page 8



Roznik, E.A. and S.A. Johnson. 2007. Rana capito (Gopher Frog). Refuge during fire.
Herpetological Review 38: 442.

Rudolph, D.C. and S.J. Burgdorf. 1997. Timber rattlesnakes and Louisiana pine snakes of the
West Gulf Coastal Plain: Hypotheses of decline. Texas Journal of Science 49: 111-122.

Rudolph, D.C., S.J. Burgdorf, J.C. Tull, M. Ealy, R.N. Conner, R.R. Schaefer, R.R. Fleet. 1998.
Avoidance of fire by Louisiana pine snakes, Pituophis melanoleucus ruthveni.
Herpteological Review 29: 146-148.

Russell, Kevin R., David H. Van Lear, and David C. Guynn, Jr. 1999. Prescribed Fire Effects on
Herpetofauna: Review and Management Implications. Wildlife Society Bulletin 27: 374-
384.

Schurbon, Jamie M. and John E. Fauth. 2003. Effects of Prescribed Burning on Amphibian
Diversity in a Southeastern U.S. National Forest. Conservation Biology 17: 1338-1349.

Singh, S., A.K. Smyth, S.P. Blomberg. 2002. Effect of a control burn on lizards and their
structural environment in a eucalypt open-forest. Wildlife Research 29: 447-454.

Smith, L.J., A.T. Holycross, C.W. Painter, and M.E. Douglass. 2001. Montana rattlesnakes and
prescribed fire. Southwestern Naturalist 46: 54-61.

Stromberg, M.R. 1997. Caudata: Tarcha torosa (California newt). Response to fire.
Herpetological Review 28: 82-84.

Taber, S.W., S.B. Fleenor, and J.L. Privette. 2008. Arthropod abundance following a prescribed
burn in the Lost Pines forest of central Texas. Southwestern Entomologist. 33: 65-77.

Templeton A.R., R.J. Robertson, J. Brisson, J. Strasburg. 2007. Restoring demographic processes
in translocated populations: The case of collared lizards in the Missouri Ozarks using
prescribed forest fires. Israel Journal of Ecology and Evolution 53: 179-196.

Templeton, Alan R. Robert J. Robertson, Jennifer Brisson, and Jared Strasburg. 2001.
Disrupting evolutionary processes: The effect of habitat fragmentation on collared lizards
in the Missouri Ozarks. PNAS 98: 5426-5432.

Trainor, C.R. and J.C.Z. Woinarski. 1994. Responses of lizards to three experimental fires in the
Savanna Forests of Kakadu National Park. Wildlife Research 21: 131-148.

United States Department of Agriculture. Forest Service. 2000. The Role of Fire in Nongame
Wildlife Management and Community Restoration: Traditional Use and New Directions.
Nashville, Tennessee.

Adopted by the MWPARC Advisory Board on 5 October 2009. Recommended citation:
MWPARC. 2009. Prescribed Fire Use and Important Management Considerations
for Amphibians and Reptiles within the Midwest. http://www.mwparc.org/ Page 9



United States Department of Agriculture. Forest Service. 2000. Wildland Fire in Ecosystems:
Effects of Fire on Fauna.

Van Zandt, Peter A., Eboni Collins, Jonathan B. Losos, and Jonathan M. Chase. 2005.
Implications of Food Web Interactions for Restoration of Missouri Ozark Glade Habitats.
Restoration Ecology 13: 312-317.

Webb, Jonathan, K. Webb, Richard Shine, and Robert M. Pringle. 2005. Canopy Removal
Restores Habitat Quality for an Endangered Snake in a Fire Suppressed Landscape. Copeia
4: 894-900.

Welsh, Hartwell H, and Same Droege. 2001. A Case for Using Plethodontid Salamanders for
Monitoring Biodiversity and Ecosystem Integrity of North American Forests. Conservation
Biology 15: 558-569.

Wilgers, Dustin J. and Eva A. Horne. 2007. Spatial Variation in Predation Attempts on Artificial
Snakes in a Fire-Disturbed Tallgrass Prairie. The Southwestern Naturalist 52: 263-270.

Wisconsin. Madison Wetland Management District. Fire Management Plan.

Withgott, J.H. and C.J. Amlaner. 1996. Serpents: Elaphe obsoleta obsoleta (black rat snake).
Response to fire. Herptelogical Review 27: 145-146.

Woinarski, J.C.Z., M. Armstrong, O. Price, J. McCartney, A.D. Griffiths, and A. Fisher. 2004.
The Terrestrial vertebrate fauna of Kitchfield National Park, Northern Territory:

monitoring over a 6-year period and response to fire history. Wildlife Research 31: 587-
596.

Adopted by the MWPARC Advisory Board on 5 October 2009. Recommended citation:
MWPARC. 2009. Prescribed Fire Use and Important Management Considerations
for Amphibians and Reptiles within the Midwest. http://www.mwparc.org/ Page 10



