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Appendix C. Amphibian Surveys

Adapted from: Protocol for Wisconsin Shoreland Restoration Project Monitoring Green Frog Surveys on Vilas County Lakes

The goal of this monitoring protocol is to assess whether green frogs populations respond to habitat restoration projects on selected lakes in northern Wisconsin.  The Before-After-Control-Impact-Paired (BACIP) experimental design is implemented on targeted restoration lakes with high development (> 9 houses/km) paired with low development lakes (< 9 houses/km). The following methods have been modified from Woodford and Meyer (2003) for long-term restoration monitoring.  This survey is conducted annually before and after (at least 10 years) restoration. 
Lake Selection: 
· Monitoring is done on lakes grouped in pairs by lake size, type, water chemistry, and substrate.  These lakes are selected from a list of lakes that were surveyed by UW-Trout Lake BioComplexity project (http://biocomplexity.limnology.wisc.edu/proposal.pdf).  Each pair of lakes will consist of one high-development and one low-development lakes within Vilas County, Wisconsin. 
· Additional lakes may be added if time and resources permit.

Calling Surveys:

· Lakes are surveyed twice during the field season (July 1- July 24).  Each pair of lakes are surveyed on the same night and approximate the same time.  After all lakes have been sampled once, the second sampling session is to begin.  If weather conditions (i.e. heavy rain or wind speed > 8 mph) prevent adequate auditory range, sampling is postponed until the next evening.  This are left to the discretion of each observer.  The four lakes selected are sampled in such a way that the entire shore perimeter is sampled.  
· All calling green frogs are recorded onto data sheets and plotted on a lake map.   All other amphibian species heard are counted and plotted on a lake map.  The minimum and maximum air temperature for the day are recorded, as will one surface water reading taken near the shore, but away from concrete boat ramp.  Approximate wind speed and any precipitation are noted
· Calling surveys should begin at least 30 minutes after sunset and halted 30 minutes before dawn.  

· The entire shoreline of lakes are surveyed by canoe or boat powered by electric trolling motor if time permits.  The restoration, control and reference shorelines are a priority to survive.  Water vessels are kept 30-40 meters from shoreline.  The trolling should be stopped at every 100 m to listen for calling frogs that may be disturbed by the water vessel.

· Simpson’s index is used to calculate species diversity on each lake (Margurran 2004).
Shoreline Habitat Mapping:

· The vegetation structure 10 m inland from Original High Water Mark (OHWM) are characterized and mapped.
· A description of each vegetation structure and substrate type are recorded and mapped on a lake map.  When a change in the vegetation and substrate structure occur a new cover type description are recorded and mapped.
· The upland shore (10 m inland) of each lake are placed into one of three major cover types, wetland, upland with no development, and upland development.  Each cover type is subdivided into specific cover types, based on species composition.  

· The cover types 1-3 represent wetland habitat, cover types 4 and 5 represent upland areas with no development, and cover types 6-8 all development areas.
Cover type:

1) Riparian zone: all wetland shore zone with a sweet gale or leather leaf shrub layer associated with tamarack or black spruce canopy.  Littoral zone: variable emergent and floating vegetation.  Littoral zone substrate: muck, detritus, sand, gravel, and stone.

2) Riparian zone: wetlands throughout, with dominate alder shrub layer.  Littoral zone: variable emergent and floating vegetation.  Littoral zone substrate: muck, detritus, san, and gravel.

3) Narrow wetland belt (< 5 m) at shore line, adjacent upland component not developed.  Littoral zone: variable emergent and floating vegetation.  Littoral zone substrate: Muck, detritus, sand, and gravel.
4) Riparian zone: undevelopment with dense grass shrub layer adjacent to shore.  Littoral zone: variable emergent and floating vegetation.  Littoral zone substrate: muck, detritus, san, and gravel.

5) Riparian zone: undevelopment lacks dense grass and shrub layer adjacent to shore.  Littoral zone: little emergent or floating vegetation.  Littoral zone substrate: gravel and stone.

6) Riparian zone: development with vegetation structure unaltered except for pier access: narrow wetland belt near shore. Littoral zone: variable emergent and floating vegetation.   Littoral zone substrate: muck, detritus, sand, and gravel.

7) Riparian zone: development with moderate level of vegetation disturbed, mowed lawn with overstory intact.  Littoral zone: little emergent or floating vegetation.  Littoral zone substrate: muck, detritus, sand, gravel, and stone.
8) Riparian zone: development with highly disturbed vegetation; mowed lawns to water level, beaches, rip-rap, sea wall.  Littoral zone: very little emergent or floating vegetation.   Littoral zone substrate: muck, detritus, sand, gravel, and stone.

· Total length of shoreline habitat on each lake is classified into each cover type per lake, summed and percentage calculated.

Equipment:

Canoe or boat

Paddles

PFDs

Electric trolling motor

2 charged marine batteries

Thermometer

Clip board

Data sheets 

Lake Map
Pencils

Spot light (rechargeable)

Head Light

Flashlight

Rain gear

Watch

Cell Phone

Insect repellent
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Green Frog Survey 

Surveyor(s):__________________                                  Date:_____________________

Lake Name:________________Start Time:__________End TimEnd:_____________

Precip:__Drizzle/Showers/Heavey rain_______Lake Level: Low/normal/high   _______
Wind: Calm, 1-5mph ( leaves rustling), 5-10mph (Branches swaying), +10 mph_______

Water Temperature:________Celsius________Air Temperature:________Celsius__

Total Number of Calling Green Frogs:_______________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Other Frogs or Toads Heard Calling:________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Other Observations:______________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Comments:______________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

