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There have been declines in Rana cascadae populations in the southern Cascades in 
California, especially around Lassen Peak3,4,.Several factors have been theorized for the 
decline of Rana cascadae around Mount Lassen including the fungal diseases, 
chytridiomycosis, habitat desiccation, introduced fish, and habitat loss3,4. Despite local 
declines, the frogs are relatively widespread in the remainder of their range3.

A species listed under the ESA can have critical habitat designated for it. Critical habitat 
is area that is essential to the survival and recovery of the species4.The designation of 
critical habitat is important for the recovery of listed species as species were more than 
twice as likely to have an improving population trend when critical habitat had been 
designated for them for 2 or more years in the late 1990’s5. Despite this, some say that 
there is a mismatch between the intent of critical habitat designation and the practice of 
designating it because many designations are based on known locations of populations 
instead of a habitat suitability model and often do not include currently unoccupied 
habitat4. Although Rana cascadae is not designated under the ESA yet, if it is, it would be 
beneficial to know possible areas of critical habitat to expedite the process.

What areas are suitable for Rana cascadae and could 
potentially be designated as critical habitat? 

To identify potential critical habitat for Rana cascadae, I performed a habitat suitability 
analysis in ArcGIS. I followed the general method of creating a suitability index by 
weighting and combining important habitat factors6,7. I identified important factors for 
Rana cascadae based on a literature review1,2,3 and downloaded corresponding data 
including water features8, climate variables9, land cover10, and elevation. Elevation was 
eliminated from the analysis because it was correlated with latitude.

To perform the analysis, I found a dataset of frog point observations11 and downloaded 
the IUCN range for reference1,2. I made a custom projection based on an Albers Equal 
Area Conic projection so that distortion was minimized around the observations. After 
converting the data into this projection, I determined which water features to exclude 
(salt water, dams, etc.)1,2,3. The first part of the analysis followed Figure 1.

I determined the area in each index class of the output suitability raster by multiplying 
the number of pixels by their size. I also calculated what percentage of each class was in 
urban or developed areas. To identify locations which could possibly be designated as 
critical habitat, I isolated the index class representing the most suitable areas.

The “very suitable” areas in the suitability raster could potentially be designated as 
critical habitat under the ESA should the species be listed as threatened or endangered. 
However, since 8.33% of the “very suitable” areas are within urban and developed 
areas, they would not be ideal as critical habitat. Although “moderately suitable” and 
“suitable” areas are possibilities as critical habitat, the “very suitable areas should be 
examined first. If Rana cascadae is listed, more research would be required on those 
areas to determine if they would be appropriate to designate as critical habitat. 
Performing this analysis when a species is under review to be listed as threatened or 
endangered can help speed up the process of designating critical habitat. 
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After extracting the 
values, I determined 
the 5th-95th percentile 
of the extracted 
climate values to 
exclude outliers. Using 
raster calculator, I 
altered the climate 
rasters by calculating 
the z scores of the 5th-
95th percentile. For 
land cover, I 
determined how many 
of the observations fell 
into the different land 
cover classes. The 
remaining analysis 
followed the data flow 
diagram in Figure 2. 
Distance to water was 
given a larger weight 
because of a somewhat 
higher importance. 

Figure 2. Part 2 of the analysis.

Figure 1. Part 1 of the analysis.  

Figure 3. Map depicting the suitability in the western 
United States for Rana cascadae. This dataset is the output 
suitability raster created in Figure 2.

Figure 4. Map showing the area which could potentially be 
designated as critical habitat for Rana cascadae. This area 
was very suitable in the output suitability raster as shown 
in Figure 3. The IUCN range for Rana cascadae is also 

shown for reference. 

The output suitability raster revealed four categories which I have called “very suitable”, 
“suitable”, “moderately suitable”, and “less suitable” (Figure 3). The “very suitable” areas 
are ones which could potentially be designated as critical habitat because they are the 
most ideal for Rana cascadae according to my habitat suitability model (Figure 4). Much 
of the potential critical habitat is located within IUCN’s range for Rana cascadae, but 
there are areas outside of the range which meet the requirements of the species (Figure 
4). Of the area analyzed, the majority is “moderately suitable”, followed by “suitable”, 
then “less suitable”, and finally “very suitable” (Table 1).  Even though an area may be 
suitable based on certain habitat requirements such as climate, if it is urban or 
developed, it becomes less suitable for the species and would be less likely to be viable 
critical habitat. Of the “very suitable” areas which are potential critical habitat, 8.33% is 
in urban or developed areas (Table 1). 

Table 1. Table displaying statistics on the different suitability 
categories. Total area refers to the total area covered by the 
suitability index in Figure 3.

The Cascades Frog (Rana cascadae) is listed as 
near threatened by the International Union for 
Conservation of Nature (IUCN) and is under 
review to be listed as endangered or threatened 
under the Endangered Species Act (ESA)1,2. This 
species ranges along the length of the Cascades 
from northern Washington to northern 
California with another population on the 
Olympic Peninsula1. Walter Siegmund 2009
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