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Data sheets___   Pencil___    Thermometers (air & soil)___
Salamander measuring device___      Zip-lock bags___ 
 Optional*:  Camera___    Field guide___ 

* If you are at all hesitant about your ability to distinguish between species, it is 

recommended that you take along a field guide and a camera.     
 

Background
In response to recent evidence of amphibian population declines around 

the world, Acadia National Park (ANP), along with other parks and 
conservation sites around the country, has responded to the need for more 
research on amphibian population dynamics by starting a long-term terrestrial 
salamander monitoring program.  

To assess terrestrial salamander populations, ANP uses coverboard 
arrays, consisting of five rows of twenty artificial cover objects (8'' X 12'' or 10” 
X 9”wooden boards) in mixed hardwood forest plots on park land.   These 
boards are lifted and the number and size of  salamanders residing under the 
boards are recorded.  Surveys are conducted once a month for three months in 
the spring (April, May and June) and three months in the fall (September, 
October and November.  Over time these data will be used to assess trends in 
salamander abundance at each site and provide the first baseline data on 
amphibian populations in ANP. 

Volunteers play a significant role in these surveys, and this project 
would not be possible without your help.  This protocol is an introduction to 
coverboard surveys and will assist you in collecting meaningful data for ANP.  

Materials Needed 
Before going out in the field, it is important to make sure you have all the 

materials needed to conduct surveys. Refer to the checklist below and double 
check to make sure all materials are in your salamander monitoring kit.

***Warnings***
When conducting surveys make sure that your hands are 
free of any lotion, insect repellent, perfume or sun screen.  
Salamanders have permeable skin so anything on your 
hands can be harmful to them. If possible, keep hands moist 
while conducting surveys.
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Map of Arrays
Because coverboard sites should experience minimal disturbance, the 

directions to each site are not published in this handbook, but can be acquired 
through the current project manager.  The arrays are organized in a 100 meter 
by 50 meter rectangle.  You can be sure to check all of the boards by starting at 
one corner and working your way down each row.  The diagram below 
illustrates how the boards are organized and lettered.   

 

E1 E2 E3 E4 E5 E6 E7 E8 E9 E10

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10

C1 C2 C3 C4 C5 C6 C7 C8 C9 C10

B1 B2 B3 B4 B5 B6 B7 B8 B9 B10

A1 A2 A3 A4 A5 A6 A7 A8 A9 A10

Each station (i.e. E2, C4) consists of two boards paired and set next to 
one another.  Due to leaves and other natural debris, it often can be hard to 
locate boards.  As a reference in the field, each station is located 10 meters 
from the one before it and rows are 10 meters apart.  Boards should be located 
on a relatively straight transect throughout the array unless boulders or other 
physical objects require them to be slightly misaligned.

10m

10m

50m

100m

Conducting Surveys

1. Once you arrive at the site, fill out the site-specific headings on 
your data sheet.

2.  Set out both the air and soil thermometers before beginning to 
survey.   The air thermometer can be hung from a branch and the 
soil thermometer should be gently inserted two to three inches deep 
in the soil.  Right before leaving, be sure to collect them and record 
the readings. 
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4.  Carefully lift one board at a time and search thoroughly 
underneath it.  There is no need to dig in the dirt under a 
coverboard, but you may have to move some leaves and twigs 
underneath.

5. After both boards have been surveyed, mark that you have done 
so in the check-off area of the data sheet.  You should only fill out 
the rest of the sheet if you find a salamander.

6.  If you find a salamander, quickly but gently catch it with your 
hand, or use a leaf to scoop it up and place in a ziplock bag.  
Encourage it to drop to the bottom of the bag, being careful not to 
injure it.  

7. Once the salamander is at the bottom of the bag, slide the open 
end of the bag through the gap between the pipes of the salamander 
measuring device.  You should use the device only to straighten 
the salamander, not to move it to the bottom of the bag.  Screw 
tight the wing nuts and then pull the bag through carefully until the 
salamander is aligned along the pipes.

3. Arrive at the first pair of boards.  Make sure to clear all leaves and 
debris off before lifting boards.  
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8.  Using a caliper, carefully measure head to vent length* and vent 
to tail length.  Make sure the salamander’s body is straight but not 
stretched. Measurements of salamander length should be taken in 
millimeters.

* The vent is a small slit located just behind the hind legs.  It is highlighted in 
the picture below.  If you cannot find the vent, make sure to take 
measurements to and from the same spot for an accurate total length.

How to use and read calipers:
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Use the dial on the edge of the caliper to open the prongs to the width needed to 
measure the salamander's length.  Align prongs with body and adjust accordingly.  Read 
the numbers on the straight ruler and use the hand on the dial to record it down to the 
exact millimeter. 



9.  Record these measurements in the appropriate boxes and then 
add them together for a total length measurement.

10. Record any other relevant information in the appropriate sections 
of the data sheet according to the directions below.

●All salamanders found should be recorded by their scientific name, which 
can be found in the field ID guide at the end of this document.

●If you are unsure of the identification, record everything else and take a 
picture of the salamander.

●Redback salamanders that are leadphase should be recorded under the 
species heading as Plethodon cinereus, and the phase heading as 
leadphase.

●Notes should include
● Whether a board is moved or damaged
● Anything unique about the individual; are there eggs visible 

through the skin on belly (refer to picture below)?  are there 
deformities?  does it have unique markings?

11. Position salamander away from the pipes before loosening them 
so it does not get caught between the sides.  Replace the board in its 
original spot, making sure no leaves or debris are underneath.  After 
board is in place, gently place salamander next to the board not 
under it.  

12.  Repeat steps 3-11 for all boards.  
 
Filling out the data form

While the fieldwork in itself is very important, it is of less use without 
legible and consistently recorded data.  Refer to the data sheets and make sure 
you use the proper abbreviations and measurement scales.  Be sure to note all 
individuals  found under each coverboard even if one gets away before you 
are able to measure it.   6



Entering Data
All data collected will be entered into a regional database that was 

created in order to better manage and analyze the collected data.  This 
database can be accessed through the current project manager.   Make sure 
to upload your collected data as soon as you get back from the field so that 
the data sheets do not get lost.  When entering data into the database be sure 
to use appropriate abbreviations and be consistent.

Field Identification

***For a more complete field guide to the amphibians of 
Maine, consult: Maine Amphibians and Reptiles by 
Hunter et. al. (1999).***

Northern Redback Salamander (Plethodon cinereus)
While conducting coverboard surveys in ANP, you are most likely to find 
redback salamanders.  This salamander is distinguished by its dark color and 
thick reddish stripe down its back.  Some  individuals lack a red stripe and are 
called “leadphase” due to their solid gray color.  The shade of the stripe and 
body can differ between individuals.  Redbacks have slender bodies and 
adults are between 58 and 97 millimeters long.  Another distinguishing 
characteristic is their uniformly rounded tail (Hunter et al. 1999)

Redback Leadphase
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Eastern Newt (Notophthalmus viridescens)
The eastern newt has both an aquatic and a terrestrial stage, and has 
occasionally been found at the monitoring sites in its terrestrial stage. A 
juvenile terrestrial newt has reddish-brown or orange bodies with red spots on 
its back.
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Spotted Salamander (Ambystoma maculatum)
During the early spring rains, you may find spotted salamanders at the sites 
and under the coverboards.  They are distinguished by bright yellow spots on 
a dark black or brown body.  Spotted salamanders are much bigger than 
redback salamanders with adults around 150 to 190 millimeters long.
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Four-toed Salamander (Hemidactylium scutatum)
Although uncommon at ANP's monitoring sites, you may find this 
salamander while conducting surveys.  The four-toed is distinguished from 
other small woodland salamanders by its hind feet, which only have four 
toes, and by its belly, which is bright white with black speckles, and also the 
constriction at the base of its tail (Hunter et al. 1999).
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