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Effects of Silviculture 
on Amphibians 

Bailey Smith, Trenton Meadows, Emma Tobin  

Outline 

●  Silviculture Defined  

●  Silvicultural Methods 

●  Effect on Amphibians: Amph Characteristics 
●  Mechanisms for population decline 
 
 
 
 
http://www.ecorpconsulting.com/biological_resources/amphibian_ecology.html 

“Silviculture is the art and science of controlling the  
establishment, growth, composition, health, and quality of 
forests and woodlands to meet the diverse needs and values 
of landowners and society on a sustainable basis.”(USDA) 

 
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5413732.pdf 
https://www.google.com/search?
q=silviculture&espv=2&site=webhp&source=lnms&tbm=isch&sa=X&sqi=2&ved=0ahUKEwiStsLM3bbTAhUCLSYKHbd8BpQQ_AUIBygC&biw=1366&bih=589#imgr
c=NOm3Y8IRnuzedM: 
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Silvicultural methods: methods used to control forests 

Regeneration Methods: 
 
Selection Method 
Seed-tree method  
Shelterwood method 
Clear-cut method 

https://www.pinterest.com/pin/133771051406642007/ http://forestry.sfasu.edu/faculty/stovall/silviculture/index.php/silviculture-textbook-sp-9418/150-silvicultural-systems-
sp-28339 

Establishment methods 
 
Site prep: 
   -Herbicide treatment 
   -Fire 
   -Direct seeding 

http://www.mdpi.com/1999-4907/5/9/2276/htm 

http://www.earthisland.org/journal/index.php/elist/eListRead/
how_green_are_oregons_forest_management_practices/ 

https://cuttheclearcut.wordpress.com/this-is-what-a-clearcut-looks-like/ 

• Sometimes aquatic & terrestrial habitat  
 
• Apt temperature and humidity  
 
• Juxtaposition and edge 
 
• Sufficient leaf litter & vegetation in 
terrestrial and breeding areas  
 
• Myriad of quality of coarse woody  
debris  
 
• Limited disturbance 

Amphibian Characteristics:      Amphibians Require: 

http://keith-travelsinindonesia.blogspot.com/2011/09/amphibians-environment-and-kerinci.html       http://fwf.ag.utk.edu/mgray/wfs493/Lectures/Cusaac3.pdf  
http://fwf.ag.utk.edu/mgray/wfs493/Lectures/Students/2013/Droke.pdf                                              http://www.animalsworlds.com/amphibians.html  

 

 

• Complex life cycle 
  
• Small Home Ranges  
 
• Permeable Skin   
 
• Ectothermic  
 
• In Decline 
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The BIG problem….   Lack of BMP’s & Poor SMZ’s! 

 -Habitat Fragmentation 
 -Habitat Loss/ Quality Degradation  
         
      *Silviculture negatively affects aquatic AND terrestrial habitats 
 -Water Pollution & Toxic Environment 

  

 

 

 

 

 

http://www2.dnr.cornell.edu/ext/bmp/contents/during/dur_streamside.htm 

Effect on Amphibians: Mechanisms for Population Decline  

Clear cutting & Tree Harvest 

       Habitat Fragmentation leads to... 
  •Metapopulations-  “The risk of extinction increases greatly in small populations left behind after disturbance.” (Mccain et.al) 

 Insurilization → Reduced genetic fitness →  Extirpation or Extinction 
  •Accelerated habitat change 
 Rapid habitat change → Inability to adapt→  Extirpation,Extinction, Emmigration 
  •Microclimate alterations 
 Canopy removal→ Increased sunlight→ Increased evapotranspiration→ Desiccation 
   

 

Effect on Amphibians: Mechanisms for Population Decline  

https://parasiteecology.wordpress.com/tag/metapopulation/ 
http://faculty.washington.edu/emer/eic/Streamflow~and~Water~Quality1.htm 

●  Selective logging done in the tropics where 
amphibian biodiversity is very high can disturb 
up to 40% of the area -- Chaudhary, Abhishek 
(2016) 

Clear cutting and tree harvest: Case studies  

 

 
https://research.wsulibs.wsu.edu/xmlui/bitstream/handle/2376/1921/v57%20p167%20Bury.PDF?sequence=1 

Differences in Amphibian Populations in Logged and Old Growth Redwood Forest 
CA 1982 

 
 

 
 
 
 
https://www.firescience.gov/projects/98-1-4-10/project/98-1-4-10_98_1_4_10_Deliverable_07.pdf 
 

Terrestrial and Stream Amphibians across Clearcut-Forest Interfaces in the Siskiyou Mountains, 
Oregon  

Oregon 2001  
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Prescribed Fire 
Habitat Spatial Loss and Quality Degradation leads to:   

Loss of cover (ground and canopy) → Increased detection by predators + susceptibility to 
desiccation + erosion + increased water temperature    

Erosion→ Sedimentation→ Hydrology changes→ ash and sediment in interstitial spaces + 
loss of amphibian habitat 

 

Effect on Amphibians: Mechanisms for Population Decline  

https://www.pinterest.com/pin/86694361553154950/ 

“The spatial distribution of amphibian habitat in a 
watershed may influence the resistance and 
resilience of a population to [fire] disturbance”  
-- Pilliod, David (2003) 

Forest management that reduces canopy cover 
adversely affects salamanders, while retaining 
full canopy cover has a positive effect --
Mathews, Charlotte E. (2010) 

 

 

Prescribed fire: Case study  

Shurbon, Jamie M. (2003) “Effects of Prescribed Burning on Amphibian Diversity in a 
southeastern U.S. National Forest” 
 
●  Amphibian species richness increased linearly with time since the last fire, and anuran abundance was lowest 

at sites burned during the study 
 
●  There were negative 

immediate and short-term 
effects on abundance and 
diversity 

 
●  Findings suggest that 

extensive and frequent 
prescribed burns are not 
beneficials to all members of 
fire-adapted southeastern pine 
communities.  

Fertilizers, Herbicides & Pesticides 
 Water Pollution & Toxic Environment 

Fertilizers→ Increase habitat for parasites→ Increased contact→ Amphibian deformities 
 
Herbicides→ Increased susceptibility to fungal infection→ Deformities or Death 

Effect on Amphibians: Mechanisms for Population Decline  

https://www.change.org/p/health-canada-and-
ontario-ministry-of-natural-resources-stop-aerial-
herbicide-spraying-on-the-sudbury-forest http://www.savethefrogs.com/how-to-help/ 
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Nitrogen Pollution Effects on Amphibians 

Fertilizers 

 

 

 

 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1566592/?page=2 
https://www.srs.fs.usda.gov/pubs/gtr/gtr_srs075/gtr_srs075-russell001.pdf 

Fertilizers, herbicides, and pesticides: Case study  

Why is silviculture the most important cause of 
amphibian decline? 

 Synergisms: Multiple factors can act together to cause mortality or sublethal effects. 
“Many populations may be exposed to factors (i.e., stressors) that under normal conditions do not cause them to decline (i.e., they 

appear “healthy”). When additional stressors are added, such as habitat alteration (e.g., forest harvesting), populations may be pushed 
past their tolerance limits. Further, the effects of stressors may be more pronounced in populations at the extremity of a species’ range, 

making these populations more prone to extinction..” (Sjögren 1991b). 

“When variable environmental conditions result in large fluctuations in growth rate, the risk of extinction increases.” (Mccain et.al)  

Selyean (biological) stressors cause prolonged periods of increased cortisol production 
in amphibians. 

Physiological trade-offs  

 

 

 
http://www.env.gov.bc.ca/wld/documents/st17wind.pdf 
http://amphibiaweb.org/declines/declines.html#factors 

https://www.perc.org/blog/forest-service-timber-harvests-not-what-they-used-be 

How much amphibian habitat is 
being altered/lost? 

http://www.lifegate.com/people/news/how-many-trees-in-the-world-how-many-we-cut-
down 
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http://www.seppo.net/e/amphibian-ark-an-international-frog-rescue-effort 
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Questions? 

"And I brought ye into a plentiful country, to eat the fruit thereof and the goodness thereof; but 
when ye entered, ye defiled my land, and made mine heritage an abomination." 
 
The Bible: Jeremiah 2:7. 


