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Executive Summary 
 
There is a shortage of information on the abundance and status of amphibian populations 
in Banff National Park (BNP).  Parks Canada initiated an amphibian monitoring project 
that will consistently survey the same recommended sites in the Bow Valley.  The goals 
of the project are to establish population trends for the four amphibian species in the 
Banff-Bow Valley.  In response to habitat alterations in the Vermilion and Carrot Creek 
wetland areas, installation of culverts and harvest thinning and burning respectively, 
selected wetlands within these areas were also incorporated into the monitoring project to 
determine if these alterations have an impact on amphibian abundance and distribution. 
 
Survey objectives were to document all amphibians found, while walking a transect 
around each wetland perimeter.  Counts, species identification, and life stage (egg mass, 
larval, young of year, juvenile and adult) were recorded at each location.  The duration 
and timing of each life stage was recorded to establish timelines of development for each 
species.  Ambient temperatures, relative humidity, windspeed, and rainfall were obtained 
to associate these variables to timing of amphibian activity, such as time of emergence.  
Snout to vent length (SVL) was opportunistically measured during amphibian 
development from larvae to adult stage.  Digital photographs of amphibians, and their 
wetland habitat were taken during the surveys.  Water parameters such as, temperature, 
dissolved oxygen, pH, and conductivity were measured at each wetland on each survey.  
All noteworthy observations were also described throughout the study period. 
 
On each initial survey wetland parameters such as, emergent and submergent vegetation, 
surrounding dominant vegetation, and substrate type were recorded.  All wetland 
delinations, when wetlands reached their maximum depths, were taken with a Garmin 
GPS unit and imported into a GIS.  The UTM (Nad 83) location of each amphibian 
specimen found was recorded with a Garmin GPS unit and imported into a GIS to 
produce amphibian distribution maps. 
 
A total of 29 distinct water bodies were delineated within the selected wetland sites.  
Amphibian survey time totalled 79 hours from late May to early August.  Egg deposition 
was almost complete at the onset of surveys in mid-May.  Larval presence was used to 
establish or confirm species presence at each site.  Young of year emerging from the 
water bodies, was documented at some of the wetlands from mid July to early August.   
 
Wood frogs were the most prevalent species in all wetland surveys occurring at 87% of 
the 29 water bodies.  Spotted frogs were the least common with confirmed breeding only 
at Sunshine wetlands. Adult and juvenile presence was documented at 21% of the sites.  
Long-toed salamander and boreal toad presence were documented at 24% and 31% of the 
wetlands respectively.  Within the Sunshine wetlands breeding was confirmed for all four 
species. 
 
Amphibian presence was not documented at the Cave and Basin wetlands.  Breeding was 
not confirmed at Smith and Lizard Lakes, however adults and juveniles from all species 
were found.  Devil’s Cauldron, located within the Banff Springs golf course, supported 
relatively high numbers of wood frog and long-toed salamander larvae.  Four wood frog 
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young of year with missing or partial hind legs have been documented at Upper Smith 
pond. 
 
Emergence of boreal toad and wood frog larvae was documented from July 14th to 
August 4th.  No larvae were seen at Sunshine Wetlands or the main pond at Amphibian 
World in mid July when average ambient and water temperatures reached >20 °C and 
water levels had receded from shoreline.  Relative humidity and precipitation had also 
severely declined. 
 
Morphometric measurements were not taken for egg masses and hatchlings found in 
these surveys.  Minimum and maximum snout to vent length (SVL) were recorded for 
larvae, young of year and adult/juvenile life stages for each species.  No measurements 
were available for long toed salamander young of year, or spotted frog larvae.   
 
Conductivity readings were distinctively higher (>1200 µS/cm) among those waterbodies 
with higher water temperatures, resulting from low water levels, i.e. Sunshine Wetlands, 
the Cave and Basin and Amphibian World.  Measures of pH were within the 
recommended level of 6.5 to 9.0 for the protection of freshwater aquatic life.  The 
average oxygen level at all wetlands was 7.02 mg/L, below the recommended level of 
8.00 mg/L for the protection of freshwater aquatic life. 
 
In order to understand and quantify amphibian population abundance and distribution 
within Banff National Park the following recommendations should be considered.  A 
feasible, standardized research design should be implemented which monitors key 
amphibian species and water quality within these selected wetland sites in BNP. Visual 
encounter surveys should concentrate on breeding and emergence of amphibian species at 
the wetland sites. 
 
Factors such as, dominant vegetation, fish presence, elevation, size and hydroperiod 
(duration of months the basin holds water) should be assessed to determine their impact 
on amphibian distribution.  Lower temperatures, higher elevations, variable species 
abundance and richness, low larval survival rate, and abnormalities evident at Upper 
Smith pond, warrant further examination.  Supplementary survey techniques, such as the 
use of temperature dataloggers, larval seining, dipnetting, mark and recapture techniques, 
and pitfall trapping should be considered.  Details and rationale for each of these 
recommendations is discussed.   
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1  Introduction 
 
Population declines of amphibians have been dramatic over the last decade in various 
parts of the world, and the same trend has been documented among amphibian species in 
Alberta (Russell and Bauer 1993).  Most notably the northern leopard frog, vanished 
from many sites around the province in the late 1970s, and the Canadian toad, declined in 
parkland regions (Alberta Conservation Association 2001).  Suggested causes for these 
global declines are acid rain, airborne pesticides, ultraviolet light, and habitat loss 
(Alberta Conservation Association 2001). 
 
Declines have not only occurred in developed areas where amphibian habitat has been 
lost, but also in natural areas, where the abiotic environment should be relatively 
unaffected.  Monitoring amphibian populations in natural, undeveloped areas such as 
Banff National Park (BNP) are critical, as these areas may hold solutions as to why 
amphibians are disappearing worldwide (St. Clair 1999).  Land use changes and human 
disturbance are relatively controlled in these areas so declines in population numbers can 
be attributed to other factors. 
 
The rapidity and magnitude of declines of some species emphasizes the need for baseline 
data on distribution and abundance of amphibians.  Historical data on montane 
amphibians are often fragmentary or anecdotal, and life history information is often 
lacking or poorly understood.  This lack of information confounds interpretation on 
trends in population size or distribution, and it makes it difficult to identify factors 
causing declines. 
 
Four species of amphibians are known to inhabit the Banff-Bow Valley, the long-toed 
salamander (Ambystoma macrodactylum), the Columbia spotted frog (Rana luteiventris), 
the boreal toad (Bufo boreas) (also known as the western toad), and the wood frog (Rana 
sylvatica); the former three are listed as “Sensitive” (Alberta’s Sustainable Resource 
Development 2000).  In addition, the status of the Columbia spotted frog, hereafter 
referred to as the spotted frog, is uncertain in terms of population size and trends, and 
long-term monitoring is recommended (James 1998).  The boreal toad is known to be 
declining in parts of its range (Alberta Sustainable Resource Development 2000) and is 
the only IUCN red-listed amphibian species occurring in Canada (Wind and Dupuis 
2002). 
 
2  Objectives and Rationale 
 
Annual amphibian monitoring of ponds and wetlands in the Banff-Bow Valley and 
surrounding areas was initiated by McIvor and McIvor (1994, 1995, 1996, 1997, 1998, 
1999a, 1999b, 2000, 2001, 2002) in 1992.  Parks Canada is consistently surveying eight 
selected sites identified by St. Clair (1999).  The goals are to provide standardized 
baseline data, to establish population trends for the four amphibian species found in the 
Banff-Bow Valley.  St. Clair (1999) recommends these sites be monitored three to four 
times annually over five years, to detect a 10% increase or decrease in amphibian 
numbers.   
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The Vermilion wetlands are a mosaic of lakes, wetlands, shrublands, sedge meadows and 
mixed forests, which support the highest diversity of wildlife for any area of its size in 
BNP.  Wood frog, spotted frog, long-toed salamander, and boreal toad presence and 
breeding habitat have has been identified throughout the wetlands (Bow Valley Naturalist 
1977, McIvor and McIvor 1999a, 1999b, 2000, 2001, 2002).  
 
The Vermilion wetlands have been bisected by the Canadian Pacific Railway (CPR) for 
over a century.  This feature has disrupted the natural flow of water between the basins 
on the riverside of the railway ballast and the rest of the Vermilion wetlands (Prather et  
al. 2001).  Water level monitoring has clearly shown that water levels were maintained at 
significantly higher levels on the lakeside of the CPR ballast adjacent to both First and 
Third Lake (Sentar Consultants, 1992).  The damming effects of the CPR ballast were 
reduced near Second Lake because of the culvert (Kansas et al. 1992). 
 
In September 2000, as part of the Vermilion wetlands water flow restoration and track 
stabilization project, Parks Canada and the Canadian Pacific Railway installed 11 culverts 
to ensure water levels within the wetlands undergo a natural range of fluctuations (Parks 
Canada 2000).  After completion this would allow water in the lake basins to freely mix 
with water in the riverside basins, which may also contain water from the Bow River 
(Sentar Consultants, 2001).  These predicted changes in water levels, flow patterns, and 
vegetation succession patterns has prompted Parks Canada to monitor key wildlife 
indicator species, and habitat changes in the wetlands. 
 
Within Parks Canada regional forest management strategy for Banff National Park (Parks 
Canada 2002) forested areas within the study area are subjected to burning or have been 
burned in the 2003 fire season.  In addition, sixty five percent of the forested lands east of 
Carrot Creek to the park boundary have been subjected to some form of forestry 
treatment, such as mechanical thinning, and understorey burning (Ferguson et al. 2002) to 
construct the Carrot Creek Fire Break.   
 
In response to these habitat alterations in the Vermilion and Carrot Creek wetland areas 
selected wetlands were also monitored, to determine if these alterations have an impact 
on amphibian abundance and distribution. 
 
This report summarizes the results from the 2003 amphibian and water quality field 
surveys and provides recommendations for future monitoring as part of Park Canada’s 
overall amphibian monitoring program. 
 
3  Study Area 
 
The study area consists of various wetlands in the Bow Valley from the BNP East Gate to 
Castle Junction (Figure 1).  The Bow Valley, shares its valley bottom with the Bow 
River, the township of Banff  (population 9000), several high volume two-lane highways, 
numerous secondary roads, and the Canadian Pacific Railway (CPR).  The wetlands are 
situated mainly within the montane and subalpine ecoregion.  Vegetation consists of open 
forests dominated by Douglas fir (Pseudotsuga menziesii), White spruce (Picea glauca), 
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Lodgepole pine (Pinus contorta), Englemann spruce (Picea englemannii), and Aspen 
(Populus tremulides) (Holroyd and Van Tighem 1983).  
 
The Vermilion wetlands are a floodplain marsh ecosystem in the low elevation (1370m) 
montane valley bottom located between the town of Banff and the Sunshine interchange 
(Figure 1).  The wetlands include three main waterbodies (First, Second and Third 
Vermilion Lakes), seven creeks and numerous smaller waterbodies interspersed across 
the wetlands.  The CPR right-of-way bisects the region from east to west and the segment 
through the wetlands is approximately 5 km long.  The wetland area is characterized as 
fluvial in origin with sedge fen, wet shrubby meadows, and wet shrub thickets, with 
sedges (Carex spp.) and willows (Salix spp.) as the dominant vegetation types (Sentar 
Consultants, 1992).  Lakes are fed by surface run-off, ground water discharge, and flood 
waters from the Bow River (Sentar Consultants, 1992). 
 
Carrot Creek is a permanent stream which divides numerous interconnected wetlands in 
the Fairholme Range between the town of Banff and the BNP East Gate (Figure 1 below). 
The majority of the Carrot Creek wetlands are found entirely within the PT1 5c ecosite 
characterized with complex slopes (5 to 15%) and pine-buffalo berry as the dominant 
vegetation (Parks Canada 1989).  Emergent sedges (Carex spp.) appear to be the 
dominant aquatic emergent vegetation.  The extent of open water in these wetlands is 
largely dependent on annual precipitation (Lepitzki and Lepitzki 2003). 
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Figure 1:  Location of the wetland sites monitored for amphibians and water quality in the 
2003 Banff-Bow Valley monitoring study, Banff National Park, Alberta. 
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4  Methods 
4.1  2003 Field Surveys 
The first week of the field season was used to familiarize and confirm the wetland 
locations identified previously by McIvor and McIvor. The Vermilion sites and the 
wetlands east and west of Carrot Creek were surveyed three times each and St. Clair’s 
(1999) sites were surveyed five times (Table 1).  Each site was monitored using auditory, 
visual and active searches (Heyer et al. 1994). Active searches consisted of lifting logs, 
rocks, and woody debris to detect the presence of long-toed salamanders.  Dipnetting was 
used in surveys to catch, measure and identify larvae, in areas with dense submergent 
vegetation. 
 
An amphibian monitoring survey form (Appendix 1) was completed on each visit to a 
wetland.  During each survey the observer walked around the perimeter of the wetland 
noting all amphibian activity.  Amphibian activity included, adults calling, egg 
deposition, larvae swimming, adults and juveniles resting, or swimming and young of 
year emerging.  Water depth, life stage (egg, larval, young of year, juvenile or adult), 
behaviour, and other observations were recorded for each amphibian specimen observed.  
All egg masses, adults and juveniles were counted, and larval numbers were estimated.  
Survey duration was dependent on the amount of time needed to walk the perimeter of 
each site and mark all observations. 
 
On the first visit to each wetland, characteristics such as emergent/submergent 
vegetation, and type of substrate, along with weather, time and area searched were 
recorded.  Changes in depth and water volumes were noted on each datasheet.  If a 
wetland became dry, the date was recorded and the wetland was classified as ephemeral.  
Slide and digital photographs were opportunistically taken of wetland sites and different 
amphibian life stages throughout the field season. 
 
4.1.1  Amphibians found  
All amphibian data collected during the study period was entered in Microsoft Excel® 
and summarized.  Species presence and breeding in each of the surveyed ponds was 
documented for each year from 1999 to 2003 (Hebblewhite1999, McIvor and McIvor 
1999b, 2000, 2001, 2002, Anderson 2001).  All noteworthy observations in amphibian 
behaviour, distribution, emergence or development were also summarized. 
 
4.1.2  Ambient temperature and climate 
Daily weather data including the ambient temperature (°C), relative humidity measures 
(%), windspeeds (kph), and precipitation (mm) from May 01 until August 30, 2003 was 
obtained from Parks Canada, Fire and Vegetation unit (Banff Weather pro 2003 data).  
The monthly average for each parameter was summarized.  These data were compared 
with the timing of metamorphosis for amphibians in the study area. 
 
4.1.3  Amphibian emergence 
Surveys in July and August concentrated on documenting metamorphosis of all 
amphibian species at each wetland.  Surveying efforts were at the surrounding uplands 
and in small pools where larvae had previously been found.  In addition, surveys included 
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neighbouring grasslands to look for young of year especially in areas where surrounding 
water levels had receded. 
 
4.1.4 Timelines of development 
The duration and timing of amphibian activity (egg-mass deposition, free-swimming 
larvae and emergence) was summarized for all four species.  Data was supplemented with 
previous field data collection (McIvor and McIvor 1999a, 1999b, 2000, 2001, 2002, 
Anderson 2001).   
 
4.1.5  Morphometric measures 
Morphometric measures were taken of larvae, young of year, juveniles, and adults when 
amphibians could be caught and handled.  Larval measurements were made by capturing 
larvae in a petri dish or dip net and measuring snout to vent length (SVL) with a ruler 
(Corkran and Thoms 1996).  Young of year, juveniles, and adults were captured with a 
net or by hand, and held while a measurement was taken with a ruler or tape measure.  
The data was supplemented with previous field data collected to record a minimum and a 
maximum measurement for each stage of development for each species (McIvor and 
McIvor 1999a, 1999b, 2000, 2001, 2002). 
 
4.1.6  Water Quality 
Temperature, pH, O2 concentration (mg/l), and conductivity (µs/cm) were measured once 
during each survey, at the point of entry to each wetland using a Wissenschaftlich-
Technische Werkstatten (WTW) Multi 340I water meter.  The mean, standard deviation, 
and range were calculated for pH, O2 concentration (mg/l), and conductivity (µs/cm) 
measurements for all wetlands surveyed.  Mean, min and max water parameters were 
compared with the Guidelines for freshwater from the Canadian Council of Resource and 
Environment Ministers (CCREM 1987) to note any obvious deviations.  For summary 
purposes, wetlands were grouped together in terms of location and common wetland 
characteristics, i.e. depth, substrate and dominant emergent vegetation.  Mean monthly 
temperatures, pH, conductivity and O2 for each wetland group, were summarized to 
compare water temperature with amphibian development and emergence. 
 
4.2  Wetland Habitat 
4.2.1 Wetland perimeter and area 
All wetland perimeters were delineated, by recording a track with a Garmin GPS unit 
(Garmin Ltd., Kansas, USA) as the observer walked around the perimeter of the wetland 
on each initial survey or when the wetland was fully saturated with water.  All UTM 
geographic coordinates were collected in North American Datum (NAD) 83 and were 
downloaded into Arcview 3.3 (Environmental Systems Research Institute 1998).  The 
perimeter (m) and area (ha) was calculated for each wetland using the X-tools extension 
(Mike Delaune, Oregon Department of Forestry) in ArcView 3.3. 
 
 
4.2.2  Amphibian distribution 
A Garmin GPS unit was used to mark the UTM (NAD 83) location of amphibians found 
in the field and its waypoint was marked on the datasheet.  If a GPS reading was not 
taken, the approximate location was marked on a diagram sketch on the datasheet.  The 
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wetland layer was then used to attach a UTM to the amphibian location on the sketched 
diagram.  All amphibian locations collected in the field were overlaid onto the wetland 
layer to create amphibian distribution maps for each wetland surveyed. 
 
4.2.3 Burned areas in relation to wetlands 
Burned polygon units for the 2003 field season were obtained from Parks Canada, Fire 
and Vegetation unit, and overlaid on the wetland perimeter layer.  The proximity of each 
wetland to a burned area was noted.  If a wetland was contained within a burned polygon 
the approximate date of burning was determined from field observations. 
 
5  Results and Discussions 
5.1  2003 Field Surveys 
Field surveys began on May 15th 2003 and continued until August 8th 2003.  A total of 29 
wetland sites, and the pipetraps were surveyed with a total search time of 79 hours. Fifty-
six percent of the surveys were completed in the evening (at or greater than 18:00) while 
76% were completed during the day from 10:00 until 18:00 hours.  Elevations of the 
wetlands surveyed in this field season were lowest at the Vemilion wetlands at 1370 m 
and highest at Smith Lake at 1570 m.  Digital images showing the diversity of wetland 
sites monitored in this study are shown in Appendix C. 
 
The installation of culverts through the CPR railbed has connected the first second and 
third riverside basins located on the south side of the track with the first second and third 
Vermilion Lakes respectively (Figure 9).  The First Riverside south of the railway tracks 
and the first Vermilion lake was dry.  Alternatively, a wetland site directly north of the 
first riverside was surveyed two times (Figure 9).  The second and third riversides were 
surveyed twice, St. Clair’s sites were surveyed five times and the Carrot Creek sites and 
remaining Vermilion wetland sites were surveyed three times. The Norquay pond was not 
surveyed because it was dry (Table 1).
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Table 1:  The locations and wetland parameters for the wetlands surveyed for amphibians and water quality in the 2003 Banff-Bow 
Valley surveys, Banff National Park, Alberta.  Asterix* indicates those ponds selected in St. Clair’s (1999)  
 
Wetland Area  Wetland name  UTM 

(NAD 83) 
Location 

Dominant 
Emergent 
Vegetation 

Substrate Perimeter 
(m) 

Area (Ha) Elevation 
(m) 

Hydroperiod/ 
(Average Water Depth 
(cm) 

Carrot Creek east Zapped  PG113671 Sedge spp. Silt mud  298 0.434 1410 Ephemeral-July 
(8) 

Carrot Creek east Rundleview  PG110671 Sedge spp. Silt mud  367 0.538 1410 Ephemeral-July 
(10) 

Carrot Creek east Busy  PG116673 Sedge spp. Silt mud 287 0.224 1410 Ephemeral-July 
(10) 

Carrot Creek east Cutline  PG114673 Sedge spp. Silt mud  293 0.150 1410 Ephemeral-July 
(12) 

Carrot Creek west Lily  PG100685 Sedge spp. Silt mud  253 0.379 1410 Some pools of open 
water-July 
(19) 

Carrot Creek west  Openside  PG096687 Sedge spp. Silt mud  157 0.074 1410 Ephemeral-July 
(30) 

Carrot Creek west Hidden  PG101691 Sedge spp. Silt mud  672 1.200 1407 Some open water-July  
(40) 

Minnewanka loop *Amphibian World Main 
 Pond  

PG039740 Sedges and 
grass 

Peat 915 1.776 1430 Water extremely 
shallow-July (7) 

Minnewanka loop  *Amphibian World West  PG037739 Sedges and 
grass  

Peat 237 0.272 1430 Ephemeral-July 

Minnewanka loop  *Amphibian World East  PG041740 Sedges and 
grass  

Peat  185 N/A 1430 Water extremely shallow 
in July (4) 

Johnson Lake area *Lake of the Sticks N  PG057740 Woody shrub Silt mud 284 0.218 1430 Ephemeral (20) 
Johnson Lake area *Lake of the Sticks S  PG058739 Woody shrub Silt mud 391 0.234 1430 Visible water throughout 

(18) 
Johnson Lake area *Pipe trap (3)  PG047757     1430  
Banff Golf Course *Devil's Cauldron  PG031697 Grass  Rock and 

silt mud 
302 1.645 1380 Visible water throughout 

(16) 
Vermilion wetlands *Cave & Basin  NG983697 Sedges, grass 

and reeds 
Silt mud 1595 5.141 1370 Peripheral wetland dry-

July 
(peripheral depth 4 cm) 
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Vermilion wetlands Norquay Pond  NG991715 Sedges and 
grass   

Silt mud N/A N/A 1370 Dry throughout 

Vermilion wetlands First Riverside  NG987704 Sedges and 
grass  

Silt mud 360 0.325 1370 Dry throughout 

Vermilion wetlands Second Riverside  NG979700 Sedges and 
grass 

Silt mud 496 1.614 1370 Visible water throughout 
(30) 

Vermilion wetlands Third Riverside  NG958699 Sedge, grass 
and woody 
shrub 

Silt mud 474 0.806 1370 Visible water throughout 
(100) 

Vermilion wetlands Sora Pond  NG982702 Sedge spp., 
grass 

Silt mud 340 0.665 1370 Visible water throughout 
(36) 

Vermilion wetlands Hayfield Pond  NG972699 Sedge spp., 
grass 

Silt mud 870 2.295 1370 Visible water throughout 
(12) 

Vermilion wetlands Rathole  NG967701 Sedge spp., 
grass 

Silt mud 369 0.331 1370 Visible water throughout 
(23) 

Sunshine wetlands *Pond #1  NG907668 Sedge spp., 
grass 

Peat 625 0.759 1377 Water extremely shallow 
in July (6) 

Sunshine wetlands *Pond #2  NG908684 Sedge spp., 
grass  

Peat 141 0.082 1377 Water extremely shallow 
in July (6) 

Sunshine wetlands *Pond #3  NG908685 Sedge spp., 
grass 

Peat 456 0.471 1377 Water extremely shallow 
in July, (6) 

Sunshine wetlands *Pond #4-Ochre Pond  NG908669 Sedge spp., 
grass 

Peat 68 0.023 1377 Water extremely shallow 
in July (4) 

Sunshine wetlands *Ochre minor  NG907687 Sedge spp., 
grass 

Peat N/A N/A 1377 Water extremely shallow 
in July (4) 

Lizard Lake *Lizard Lake  NG829760 Woody shrub Silt mud 890 3.556 1392 Visible water throughout 
(100) 

Smith Lake *Smith Lake  NG749783 Woody shrub Silt mud 1031 3.980 1570 Visible water throughout 
(100) 

Smith *Upper Smith Pond  NG574767 Woody shrub, 
grass 

Silt mud 92 0.040 1530 Visible water throughout 
(20) 

Smith-St. Clair *Lower Smith Pond  NG747792 Grass Silt mud 87 0.029 1450 Visible water throughout 
(20) 
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5.1.1  Amphibians found  
Evidence of all four species (boreal toad, wood frog, spotted frog, and long-toed 
salamander) were found within the study area.  Digital images of amphibian development 
are shown in Appendix C.  All species were found to coexist within Pond #1 at the 
Sunshine Wetlands and breeding from all four species was documented within the five 
ponds (Table 2).  The Sunshine wetlands appear to support the highest diversity and 
abundance of species in the study area. 
 
Wood frog was the most widespread species encountered at all of the Bow Valley sites  
(Table 2).  This species was found at 87% of the 29 wetlands surveyed with breeding 
confirmed at 20 of the sites.  Wood frogs were not detected at the Third Riverside, Sora 
Pond, and the Cave & Basin (Table 2).  However, this species could easily have been 
present at Third Riverside, and Sora Pond since the visibility during each survey was 
poor due to the deep water, and dense emergent and submergent vegetation.  An 
unidentified egg mass was found at Sora Pond which may have been laid by this species.  
Wood frog breeding was discovered in Devil’s Cauldron, which has not been documented 
before.
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Table 2:  Summary of the amphibian species (wood frog, WOFR; spotted frog, SPFR; boreal toad, BOTO; and long-toed salamander, LTSA) found in the ponds 
surveyed from 1999 to 2003.  Record sources include, McIvor and McIvor (1999, 2000, 2001, 2002), Anderson (2001), and Hebbelwhite (1999).   Asterix (*) 
indicates breeding confirmed for that species, by the presence of egg mass, larvae, or young of year. 
 
Pond/Lake Species observed in 2003  *Species observed in 2002 

(McIvor and McIvor 2002) 
Species observed in 2001 
(McIvor and McIvor 2001 & 
Anderson 2001) 

Species observed in 2000 
(McIvor and McIvor 2000) 

Species observed in 1999 
(McIvor and McIvor 1999 & 
Hebblewhite 1999) 

Upper Smith Lake BOTO, SPFR, WOFR not surveyed NONE not surveyed not surveyed 
Upper Smith Pond SPFR, *WOFR, UNID WOFR *WOFR *WOFR SPFR, *WOFR  
Lower Smith Pond WOFR, UNID NONE NONE not surveyed NONE 
Lizard Lake LTSA, WOFR, UNID not surveyed  LTSA, *WOFR not surveyed not surveyed 
Sunshine-Pond #1 *BOTO, *LTSA, SPFR,*WOFR *BOTO,*LTSA, *WOFR *BOTO, *WOFR  *BOTO, *LTSA, *WOFR  *BOTO, *WOFR  
Sunshine-Pond #2 *BOTO, *WOFR,  *BOTO, *WOFR *BOTO, *WOFR *BOTO, *WOFR *BOTO 
Sunshine-Pond #3 *BOTO, *SPFR, *WOFR  *BOTO, *WOFR  *BOTO, *WOFR  *BOTO, *WOFR *BOTO, *WOFR 
Sunshine-Pond #4 *LTSA, *WOFR  *LTSA, *WOFR *BOTO , *LTSA, *WOFR  *LTSA, *WOFR  BOTO, *LTSA, *WOFR  
Ochre minor *WOFR *WOFR *BOTO, *WOFR BOTO, *WOFR  *LTSA, *WOFR  
Devil's Cauldron  *LTSA, *WOFR, UNID not surveyed *LTSA not surveyed not surveyed 
Amphibian World *BOTO, SPFR, *WOFR, UNID *BOTO, *WOFR *BOTO, *WOFR WOFR BOTO, WOFR 
Amphibian World West WOFR BOTO, *WOFR  *LTSA, *WOFR  *LTSA, *WOFR  *WOFR 
Amphibian World East *BOTO, WOFR Not surveyed Not surveyed Not surveyed not surveyed 
Lake of the Sticks N *LTSA, SPFR, *WOFR, UNID not surveyed *SPFR, *WOFR not surveyed *WOFR 
Lake of the Sticks S BOTO, SPFR, *WOFR, UNID not surveyed *LTSA, *WOFR not surveyed BOTO, *WOFR, *SPFR,  
Pipe trap NONE NONE LTSA not surveyed Not surveyed 
Cave & Basin NONE BOTO, WOFR NONE not surveyed NONE 
Norquay Pond not surveyed *LTSA NONE *LTSA *LTSA 
First Riverside *BOTO, *WOFR  not surveyed None not surveyed not surveyed 
Second Riverside *WOFR not surveyed *WOFR not surveyed not surveyed 
Third Riverside None not surveyed WOFR not surveyed not surveyed 
Sora Pond *UNID not surveyed *SPFR, *WOFR not surveyed not surveyed 
Hayfield Pond *WOFR, UNID not surveyed BOTO not surveyed not surveyed 
Rathole *WOFR not surveyed *LTSA, *WOFR  not surveyed not surveyed 
Zapped WOFR, UNID *WOFR not surveyed not surveyed WOFR 
Rundleview *WOFR *WOFR not surveyed not surveyed WOFR 
Busy *LTSA, *WOFR, UNID *LTSA, *WOFR Not surveyed not surveyed *LTSA, *WOFR  
Cutline *LTSA, *WOFR, UNID WOFR not surveyed not surveyed *LTSA, *WOFR  
Lily *WOFR, UNID NONE not surveyed not surveyed not surveyed 
Openside *WOFR NONE not surveyed not surveyed not surveyed 
Hidden *LTSA, *WOFR  *LTSA not surveyed not surveyed BOTO, WOFR 
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The least common species encountered at the selected ponds was the spotted frog.  This 
species was found at 21% of the 29 ponds with confirmed breeding occurring only at 
Sunshine wetlands.  In the past five years previous accounts of spotted frog have been 
detected in Sora Pond, Lake of the Sticks North and South, Sunshine wetlands, Upper 
Smith Pond, and Smith Lake, with breeding only confirmed in Sora Pond, Lake of the 
Sticks North and Upper Smith Pond (Table 2).  Adult spotted frog were found in Smith 
Lake and Amphibian World in the 2003 survey, which has not been documented before. 
 
Long-toed salamanders were located at 24% of the 29 ponds surveyed, with breeding 
confirmed at 5 locations (Table 2).  The larval salamanders at Lake of the Sticks North 
had not been documented before.  Long-toed salamanders may have been present at other 
sites, however complete and thorough active searches for this species was not completed 
at all ponds. 
 
Boreal toads were detected at 31% of the sites, with breeding confirmed at three of these 
wetlands, Table 2.  Boreal toad adult and larvae were found at Smith Lake and First 
Riverside respectively which has not been documented before. 
 
There were 12 ponds with unidentified observations (Table 2).  Adults, juveniles and 
larvae were not identified because these individuals quickly fled on land or in the water 
and hid under debris or substrate when approaching.  In some instances attempts were 
made to dig the individual out for identification purposes however most often the animal 
was not recovered. Some egg masses were not identified as the eggs had already hatched 
and only a decomposing jelly mass was left attached to the vegetation or floating in the 
water. 
 
Adult spotted frogs, wood frogs, and boreal toads were all observed in Smith Lake (Table 
2).  Adult long-toed salamander and wood frogs were detected at Lizard Lake.  One 
disintegrated egg mass was discovered at Lizard Lake, but larvae or young of year were 
not found to confirm breeding. These lakes do not appear to have favourable amphibian 
breeding habitat, with only one wood frog tadpole documented in Lizard Lake (McIvor 
and McIvor 2001).  Egan and Paton (2001) showed hydroperiod had a strong influence on 
the faunal composition of wetlands.  Wood frog breeding populations were significantly 
smaller in permanent ponds which may explain their absence from these permanent lakes 
in our study. 
 
The Cave & Basin pond supported no evidence of amphibian breeding or activity, despite 
its shallow warm pools, and abundant emergent vegetation.  Thousands of small fish, the 
Mosquito fish (Gambusia affinis), Jewelfish (Hemichromis bimaculatus), and the Sailfin 
Molly (Poelcilia latipinna), were observed in the Cave & Basin wetland on each survey, 
which may have impacted amphibian presence.  However, high temperatures associated 
with this wetland was most likely the cause for the lack of amphibian activity.  Water 
temperatures at the periphery of the pond were at 27.8 °C on May 30th 2003, above the 
upper tolerance level of 24 °C that permits at least 50% survival of wood frog eggs 
through hatching (Herreid and Kinney 1967).  Temperatures in the main pool with higher 
water depth and lower temperatures (23.1 °C on July 24th), may be able to support 
amphibian breeding. 
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Fish species were also noted in the Sunshine Wetland ponds 1, 2 and 3, Smith Lake, and 
the First and Second Riverside basins. Long-toed salamander breeding has never been 
detected in Sunshine ponds 2 and 3, where the presence of fish may have impacted 
salamander activity, as most long-toed salamander populations do not inhabit ponds also 
inhabited by fish (Ossen et al. 1995). 
 
Adult spotted frogs were observed on all surveys at Upper Smith Pond but there was no 
evidence of egg masses or larvae, even though habitat conditions at Upper Smith Pond 
were observed as being favourable for breeding, i.e. emergent vegetation, no fish present, 
forest and shrub cover within 3 m of the wetland.  Only wood frog breeding was 
confirmed at Upper Smith Pond although spotted frog breeding has occurred in past years 
(McIvor and McIvor 1997, 1999b).  Wood frog egg deposition (hatchlings and egg 
masses observed on June 4th) occurred later than in other ponds most likely due to the late 
snow melt associated with higher elevations.  By July 11th larvae were still relatively 
small compared to other WOFR larvae found in other ponds at the same time. McIvor 
and McIvor (1997) documented WOFR and SPFR emergence as late as September 20th.  
The temperature of the water at the west edge where larvae were congregating was only 
13.1 °C on August 8th, 2003.  Temperature and elevation may have been limiting factors 
in breeding and development in these ponds. 
 
Observations in this study and other surveys further differentiates Upper Smith pond 
from other sites in the study area (McIvor and McIvor 1997, 1999, 2002).  Survival of 
larvae seemed low, as active net searching yielded only 1 to 3 larvae in the pond by late 
July and early August. Wood frog emergence was not likely at this point as the larvae 
found had only began to show hind leg emergence.  In July some sampled larvae had 
their tails broken off.  In three different years of surveys, McIvor and McIvor (1997, 
1999, 2002) found up to four wood frog young of year with only partial or entirely 
missing their hind legs.  Other factors besides temperature, and elevation appear to have a 
negative influence on amphibian breeding and development in this pond. 
 
Surprisingly, large numbers of wood frog and long-toed salamander larvae populations 
were found around the entire perimeter of Devil’s Cauldron situated within the Banff 
Springs Golf Course.  In addition the surrounding uplands supported adult and juvenile 
long-toed salamanders and wood frogs.  The rocks surrounding the pond is ideal habitat 
for adult and juvenile long-toed salamanders to stay hidden in moist conditions.  Paton 
(2000) showed that golf course turf in New England restricted the movements of wood 
frogs and other species.  Devils Cauldron was within 10m of forest on the south edge 
which may have enhanced metamorph dispersal. 
 
5.1.2  Ambient Temperatures and climate 
The mean monthly ambient temperatures (ºC), windspeeds (kph), relative humidity (%), 
and precipitation (mm) for Banff are shown in Figure 2.  Minimum temperatures were 
recorded in May at 9.8 ºC and maximum temperatures were recorded in August at 22.3 
ºC.  Wind speeds ranged from 10.4 kph in August to 12.4 kph in July.  Relative humidity 
decreased from May (49.4%) to August (31.5%).  Precipitation declined dramatically 
from a peak recording in June at 1.8 mm to less than 0.5 mm in July and August (Banff 
Weather pro data 2003). 
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Figure 2.  Average monthly ambient temperatures (ºC) windspeeds (kph), relative 
humidity (%), and precipitation (mm) for the Banff Bow Valley (2003 Banff weatherpro 
database). 
 
5.1.3 Amphibian Emergence 
Timing of emergence is dependent on water temperature, which influences the 
development of tadpoles (Herreid and Kinney 1967).  Time of emergence of larvae from 
the ponds varied throughout the study area.  Documented wood frog young of year 
emerging or about to emerge from the water was observed in 2003 in the following order:  
Sunshine Wetlands and Amphibian World-approx. July 15th, Lake of the Sticks South-
July 20th, Lily, Hidden and Rundle-July 20th, and Devil’s Cauldron, Aug. 4th.  High 
temperatures and low precipitation and relative humidity in July and August in the Bow 
Valley (Figure 2) would have played a role in the onset of emergence, tadpole survival to 
metamorphosis and rates of dispersal from these wetlands (Herreid and Kinney, 1967). 
 
On July 3rd, right before metamorphosis the boreal toad larvae congregated together on 
the southwest edge of Pond 1 in Sunshine Wetlands.  Soon after, on July 16th, no boreal 
toad larvae or young of year were found.  On this survey only 16 individual wood frog 
larvae were noted at all the Sunshine wetlands.  Water temperatures were recorded at 
21.1 °C.  Mass boreal toad and wood frog emergence or mortality probably took place 
between July 3rd and July 16th .  By July 30th no evidence of amphibian life was observed 
at or surrounding any of the five ponds at the wetlands, where water temperatures ranged 
from 24.6 to 32.4 °C and the air temperature was recorded at 28.6 ºC (Figure 2).  Water 
levels had receded 2-3 meters from their original level at the edge of the pond  (See 
images 3 and 4 in Appendix 3). 
 
On July 20th, Amphibian World was surveyed for boreal toad and wood frog emergence.  
No toad or frog larvae were seen in the main pond and only one toadlet was found in the 
surrounding grass hiding under a log.  Water temperatures were recorded at 30.7 °C.  It 
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was also noted that there were at least 10 shorebirds at Amphibian World main pond, 
which could have preyed upon boreal toad and wood frog young of year (McIvor, pers. 
comm.).  Herreid and Kinney (1967) report that it is not likely for tadpoles to remain in 
the water for long periods above 24.0 °C.  It is not known whether the larvae successfully 
metamorphosed and dispersed or died in the high water temperatures or were preyed 
upon. 
 
On July 20th, 2003 a congregation of boreal toad larvae, some small and others medium, 
were seen at the east pond of Amphibian world.  This same phenomenon was observed 
by McIvor and McIvor (2000, 2001) who reported a boreal toad larvae congregation at 
different stages of development, some small, and others with their legs showing at 
Amphibian World.  This can be explained because certain individuals of each batch of 
tadpoles grow rapidly at first, and release a growth-inhibiting substance that acts upon the 
smaller tadpoles (Russell and Bauer 1993).  This allows metamorphosis to occur in waves 
rather than all at once, and mass mortality due to predation or unfavourable climatic 
conditions may be lessened (Russell and Bauer 1993). 
 
Gunson and Clevenger (2002), found wood frogs emerging from Kingfisher Lake on 
August 15th, 2002.  Since the location and physical habitat parameters, such as depth, 
water temperature, size, and hydroperiod at Kingfisher lake are comparable with Smith 
and Lizard lake, a later survey, in mid August in these areas may catch amphibian 
emergence. 
 
An interesting observation was made at Zapped pond on June 21st 2003, where at least 10 
wood frog yearlings were identified emerging from the water on the northwest edge of 
the pond.  These yearlings did not have a noticeable tail and were quite small (SVL 20 
mm).  It is most likely that these individuals overwintered, however it is not known if 
they overwintered as larvae or young of year.  McIvor and McIvor (1999) also reported 
overwintering boreal toads at Ishbel Pond where they found 3 toadlets, when the tadpoles 
in the pond were still small to medium with no legs emerging yet. 
 
5.1.4  Timelines of development 
Table 3 shows the timeline of development for the four amphibian species found in the 
Banff-Bow Valley.  Since surveys didn’t start until late May and little spotted frog 
activity was noted, data was supplemented by previous years surveys (McIvor and 
McIvor 1999a, 1999b, 2000, 2001, 2002).  Other sources have documented similar 
timelines of development for these species in Alberta (St. Clair 1999, Lepitzki and 
Lepitzki 2003, and Alberta Conservation Association 2001). 
 
Table 3 shows all amphibian species begin breeding approximately at the same time, 
which is typically as soon as the snow melts in late April or early May (Russell and Bauer 
1993) until early June.  Kessel (1965) states that the appearance of adult frogs is 
dependent on air temperature and snow cover, which determine both ground and pond 
thawing.  Herreid and Kinney (1967) found egg-laying for wood frogs in Alaska 
commenced from 4 to 6 days after the first frogs appeared, and average water temperature 
ranged from 7-9 °C.  Breeding occurred later at Upper Smith pond, which occurs at 
higher elevations than the other valley bottom wetlands.  Snow still covered half the pond 
during a late May survey. 
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Approximate dates of long-toed salamander larval development and emergence is not 
well-documented in BNP.  Salamanders disperse quickly from their ponds (Alberta 
Conservation Association 2001) making emergence difficult to detect in monitoring 
surveys.  Two long-toed salamander young of year were documented in this study at 
Devil’s Cauldron on August 4th 2003 under a rock, however these individuals could have 
overwintered as juveniles.  No other studys in the Bow Valley have reported long-toed 
salamander emergence.  Rose (2002) documented long-toed salamander young of year 
emergence from Kuhn’s pond in Kananaskis, Alberta from August 21st until October 15th 
2002 with the use of pitfall trapping. 
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Table 3:  Timeline of amphibian activity for each amphibian species found in the Banff-Bow 
Valley.  Amphibian activiy dates were obtained from this study and McIvor and McIvor 
(1999a,1999b, 2000, 2001, 2002).  Duration of each activity was derived from Corkran and Thoms 
(1996) and Russell and Baurer (1993). 
 
Species Amphibian Activity Dates Duration 
BOTO Egg Deposition May 4th to June 5th Hatching-3 to12 

days 
 Free swimming larvae May 23rd to July 20th Emergence-6-8 

weeks 
 Emergence July 3rd to ?  
WOFR Egg Deposition May 3rd to June 4th Hatching-weeks 
 Free swimming larvae May 29th to July 22nd Emergence-6.5 to 12 

weeks 
 Emergence July 3rd to ?  
LTSA Egg Deposition May 3rd to May 29th Hatching-3 weeks 
 Free swimming larvae May 29th to ? Emergence-typically 

overwinter 
 Emergence Not known  
SPFR Egg Deposition May 4th to May 24th Hatching-4 days 
 Free swimming larvae June 1st to Sept 20 Emergence-may 

overwinter 
 Emergence Aug. 4th to ?  
 
5.1.5  Morphometric measurements 
Snout to vent lengths (SVL) for each life stage for all four species is shown in Table 4.  It 
is interesting to note that newly metamorphosed wood frogs have SVL’s which are 
smaller than their larval SVL.  After hind leg emergence a lot of the mass surrounding the 
larvae was lost.  This can be explained because 60% of the previous body weight 
dissipates from water loss at metamorphosis (Adolph 1931).  In addition, at the onset of 
climax metamorphosis length will be lost with the reabsorption of the tail (Adolph 1931).   
 
Measurements are still needed for hatchlings, long-toed salamander young of year and 
spotted frog larvae.  Salamander larvae should be differentiated into measurements with 
hind legs, and measurements without hind legs (Corkran and Thoms 1996).  Additional 
measures need to be taken for all stages of development for each species, to develop an 
accurate SVL range for amphibians in the Banff-Bow Valley.
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Table 4:  Minimum and maximum snout to vent length for amphibians found in Banff 
National Park, Alberta, Canada.  Data taken from this field season and previous surveys 
completed in the park (McIvor and McIvor 1999b, 2000, 2001, 2002). 
 
Species Life Stage N Min (mm) Max (mm) 
Wood frog Adult/juvenile 14 20 55 
 Young of year 4 11 21 
 Larvae 22 18 28 
Boreal toad Adult/juvenile 4 20 76 
 Young of year 3 7 20 
 Larvae 3 7 20 
Long-toed 
salamander 

Adult/juvenile 1 25 ? 

 Young of year ? ? ? 
 Larvae 8 12 41 
Spotted frog Adult/juvenile 2 35 71 
 Young of year 2 25 30 
 Larvae ? ? ? 
 
 
5.1.6  Water quality 
Water quality and temperature data were collected to compare the range of parameters 
across the ponds in the Bow Valley during the active amphibian season.  Measurements 
were taken opportunistically at the point of entry to each site while completing amphibian 
surveys throughout the study period.  Precise timing of measurements was not defined 
prior to completing the surveys. 
 
The range of conductivity (µS/cm), oxygen (mg/L) and pH measures for each of the 
wetlands surveyed is illustrated in Table 5.  The overall mean, standard deviation, and 
range are also shown for all the wetland sites.  Only one reading was taken at the 
Riverside basins, however the rest of the sites have 2 to 5 readings. 
 
The overall pH range for the wetlands surveyed was 7.16 to 8.46 (Table 5).  Conductivity 
ranged from 137 to 1798 µS/cm and the dissolved oxygen was 2.96 to 11.09 mg/L (Table 
5).  The CCREM guidelines for the protection of freshwater aquatic life are: pH should 
range from 6.5-9.0 and the dissolved oxygen should be higher than 8.00 mg/L.  Typical 
freshwater ranges for specific conductance are between 50-1500 µS/cm, and guidelines 
for specific conductance have not been established (Block et al. 1993). 
 
Mean dissolved oxygen concentrations for all sites was below 8.00 mg/L.  However, 
Figure 3, shows that oxygen levels highly varied from May to July, dropping rapidly 
from May to June. Caution should be taken in interpreting dissolved oxygen 
measurements as daily and seasonal fluctuations can influence these measurements.   
 
The overall mean for conductivity was at 590 µS/cm, which falls into the range of typical 
freshwater.  Conductivity readings were distinctively higher among those waterbodies 
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with higher water temperatures and low water levels, e.g. Sunshine Wetlands, the Cave 
and Basin and Amphibian World (Table 5 and Figure 4).  Conductivity remained stable 
throughout the study period for most wetlands except for Amphibian World, Sunshine 
Wetlands and the Lake of the Sticks N and S, where conductivity increased in June and 
decreased in July. 
 
The ponds monitored for amphibians appear to be at a healthy acidity level.  The mean 
pH is well within the CCREM guidelines for the protection of freshwater aquatic life, 
6.5-9.0.  Further, Ling et al. (1986) report that amphibian development only appear to be 
affected at pH’s below 5.0, which were not recorded within our study. 
  
Figure 5 shows the mean pH slightly increased across the study period, except for the 
readings obtained for Smith and Pilot Lakes where it decreased.  Amphibian emergence 
from the ponds in July seemed to occur when the ponds reached a pH greater than 7.40. 
 
Figure 6 shows the temperatures of the surface water varied depending on the location 
and type of water body measured, see Table 1 for description of water bodies.  
Temperatures for each type of wetland increased from May to August, except for the 
lakes and ponds west of Sunshine Wetlands where temperatures dropped in August, 
Figure 6.  Amphibian World and Sunshine Wetlands recorded the highest temperatures in 
early August, at >30.0°C, corresponding to no amphibian activity within or surrounding 
the ponds.  Vermilion wetlands recorded higher temperatures than the other wetlands in 
June and July.  The other wetlands areas, Lake of the Sticks, Carrot Creek east and west, 
the Lakes, and Devil’s Cauldron had similar mean monthly temperatures. 
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Table 5:  The range of water quality measurements (conductivity, oxygen, and pH) taken 
at each wetland surveyed with the overall mean, standard deviation and range for all 
wetland sites grouped together (n=23). 
 
Wetland N Conductivity (uS/cm) Oxygen (mg/L) pH 
Upper Smith Lake 5 218-320 5.37-8.47 7.51-8.30 
Upper Smith Pond 3 305-333 5.33-8.69 6.97-8.13 
Lower Smith Pond 2 332-363 8.40-9.13 8.15-8.22 
Lizard Lake 4 299-314 6.48-8.70 7.84-8.82 
Sunshine-Pond #1 4 1698-1756 7.35-9.78 7.16-7.99 
Devil's Cauldron 4 217-245 8.63-10.15 8.04-8.28 
Amphibian World 3 1103-1330 3.08-11.90 7.90-8.76 
Lake of the Sticks N 3 460-513 3.28-10.60 7.19-7.79 
Lake of the Sticks S 3 420-1531 3.22-16.50 6.76-7.63 
Cave & Basin 2 1650-1947 6.50-10.50 7.60-8.59 
First Riverside 1 541 9.04 7.94 
Second Riverside 1 640 11.09 7.89 
Third Riverside 1 704 7.80 7.87 
Sora Pond 3 313-479 5.98-8.59 7.45-8.18 
Hayfield Pond 3 581-638 3.15-8.32 7.41-7.67 
Rathole 3 970-1004 4.97-7.75 6.76-8.11 
Zapped 3 305-333 5.33-8.69 6.97-8.13 
Rundleview 2 129-145 7.47-11.11 7.60-8.00 
Busy 3 206-246 2.95-5.95 7.48-6.14 
Cutline 3 422-511 4.30-6.45 5.79-7.63 
Lily 3 149-158 3.42-6.64 7.21-7.74 
Openside 3 115-244 1.83-4.15 6.88-7.33 
Hidden 2 481-596 3.10 7.17-7.45 
Mean  590 7.02 7.67 
SD  446 1.98 0.44 
Range  127-1947 1.83-16.50 5.79-8.82 
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Figure 3:  The mean monthly dissolved oxygen (mg/L) from May to August, for each 
wetland complex (based on same location or wetland characteristics) surveyed in the 
2003 Banff-Bow Valley monitoring study, Banff National park, Alberta. 
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Figure 4:  The mean monthly conductivity (µS/cm) from May to August, for each 
wetland complex (based on same location or wetland characteristics) surveyed in the 
2003 Banff-Bow Valley monitoring study, Banff National park, Alberta. 
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Figure 5:  The mean monthly pH from May to August, for each wetland complex (based 
on same location or wetland characteristics) surveyed in the 2003 Banff-Bow Valley 
monitoring study, Banff National park, Alberta. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 6:  The mean monthly water temperatures (°C) from May to August, for each 
wetland complex (based on same location or wetland characteristics) surveyed in the 
2003 Banff-Bow Valley monitoring study, Banff National park, Alberta.  
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5.2  Wetland Habitat 
5.2.1  Wetland perimeters and area 
Wetland sites varied in area and perimeter (Table 1).  The Cave and Basin was the largest 
wetland monitored with a perimeter of 1594.4 m and an area of 5.14 ha, while Ochre 
pond was the smallest wetland with a perimeter of 68.4 m and an area of 0.023 ha. 
 
Size of a wetland and duration of hydroperiod (number of months basins hold water) can 
be important factors in determining amphibian productivity (Paton and Crouch 2002, and 
Paton and Egan 2001). Egan and Paton (2003) showed ponds as small as 0.05 ha for 
spotted salamanders and 0.15 ha for wood frogs had breeding population sizes similar to 
those measured in larger ponds, suggesting that wetlands smaller than previously thought 
may be critical in maintaining amphibian populations.  The smallest ponds, i.e. Ochre 
minor, and Pond 4 in the Sunshine wetlands and the west pond in Amphibian World were 
active breeding areas, while the larger sites such as Smith Lake showed no sign of 
breeding (Figure 13).  Further, McIvor and McIvor (1997) found thousands of long-toed 
salamander egg masses in drainage ditches near the Norquay pond next to the Trans-
Canada Highway. 
 
5.2.2  Amphibian distribution 
Figures 4 to 13 show the distribution of all amphibians found throughout the study area 
and in each wetland.  Breeding habitat is not differentiated from adult/juvenile habitat 
although this spatial pattern would be interesting to note.  Herreid and Kinney (1967) 
showed wood frogs usually layed their eggs at the same spot and on the same stalk of 
vegetation occupied by other eggs. 
 
Generally, boreal toads breed in large and small lakes, beaver ponds, temporary ponds, 
slow moving streams, and backwater channels of rivers (Koch and Peterson 1995). 
In these surveys, boreal toad larvae were most abundant in ponds at Amphibian world 
and the Sunshine wetlands where conductivity was high and the highest water 
temperatures were recorded. (Figures 6 and 10).  A similar relationship was found with 
boreal toads in Yellowstone where most of the sites with boreal toad presence had a 
distinctively high pH (>8.0), high conductivity, and were geothermally influenced (Koch 
and Peterson 1995).  
 
Adult spotted frogs were found at Smith Lake, Upper Smith Pond, Lake of the Sticks 
North and South, Sunshine wetlands, and Amphibian World main pond (Figures 6, 7, 
9,10,12,and 13).  Water was present in all of these wetlands throughout the study period 
except for Lake of the Sticks North (Table 1).  The presence of spotted frog adults at 
these permanent ponds in July and August were probably individuals migrating to or 
reaching their hibernation sites.  Spotted frogs tend to spend their active months and 
hibernation at permanent ponds (Koch and Peterson 1995). 
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Figure 7:  Breeding habitat and amphibian distribution for all life stages (egg-mass, larvae, young of year, juvenile, and adult) within 
the wetlands east of Carrot Creek in the 2003 Banff-Bow Valley monitoring study.  Amphibians found include: BOTO=boreal toad, 
WOFR=wood frog, LTSA=long-toed salamander, SPFR-spotted frog, and UNID=Unidentified species.
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Figure 8:  The breeding habitat and amphibian distribution for all life stages (egg-mass, larvae, young of year, juvenile, and adult) 
within the wetlands west of Carrot Creek in the 2003 Banff-Bow Valley monitoring study.  Amphibians found include: BOTO=boreal 
toad, WOFR=wood frog, LTSA=long-toed salamander, SPFR-spotted frog,  and UNID=Unidentified species.   
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Figure 9:  The breeding habitat and amphibian distribution for all life stages (egg-mass, larvae, young of year, juvenile, and adult) 
within the wetlands at Amphibian world in the 2003 Banff-Bow Valley monitoring study.  Amphibians found include: BOTO=boreal 
toad, WOFR=wood frog, LTSA=long-toed salamander, SPFR-spotted frog, and UNID=Unidentified species.  
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Figure 10:  The breeding habitat and amphibian distribution for all life stages (egg-mass, larvae, young of year, juvenile, and adult) 
within the Lake of the Sticks wetlands in the 2003 Banff-Bow Valley monitoring study.  Amphibians found include: BOTO=boreal 
toad, WOFR=wood frog, LTSA=long-toed salamander, SPFR-spotted frog, and UNID=Unidentified species.  
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Figure 11:  The breeding habitat and amphibian distribution for all life stages (egg-mass, larvae, young of year, juvenile, and adult) 
within Devil’s Cauldron, in the 2003 Banff-Bow Valley monitoring study.  Amphibians found include: BOTO=boreal toad, 
WOFR=wood frog, LTSA=long-toed salamander, SPFR-spotted frog, and UNID=Unidentified species.  
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Figure 12:  The breeding habitat and amphibian distribution for all life stages (egg-mass, larvae, young of year, juvenile, and adult) 
within the Vermilion wetlands as part of the Banff-Bow Valley study 2003.  Amphibians found include: BOTO=boreal toad , 
WOFR=wood frog, LTSA=long-toed salamander, SPFR-spotted frog,  and UNID=Unidentified species.  
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Figure 13:  The breeding habitat and amphibian distribution for all life stages (egg-mass, larvae, young of year, juvenile, and adult) 
within Sunshine Wetlands in the 2003 Banff-Bow Valley monitoring study.  Amphibians found include: BOTO=boreal toad, 
WOFR=wood frog, LTSA=long-toed salamander, SPFR-spotted frog, and UNID=Unidentified species.   
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Figure 14:  The breeding habitat and amphibian distribution for all life stages (egg-mass, larvae, young of year, juvenile, and adult) 
within Lizard Lake in the 2003 Banff-Bow Valley monitoring study.  Amphibians found include: BOTO=boreal toad, WOFR=wood 
frog, LTSA=long-toed salamander, SPFR-spotted frog, and UNID=Unidentified species.  
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Figure 15:  The breeding habitat and amphibian distribution for all life stages (egg-mass, larvae, young of year, juvenile, and adult) 
within Upper and Lower Smith ponds in the 2003 Banff-Bow Valley monitoring study.  Amphibians found include: BOTO=boreal 
toad, WOFR=wood frog, LTSA=long-toed salamander, SPFR-spotted frog, and UNID=Unidentified species.  
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Figure 16:  The breeding habitat and amphibian distribution for all life stages (egg-mass, larvae, young of year, juvenile, and adult) 
within Smith Lake in the 2003 Banff-Bow Valley monitoring study.  Amphibians found include: BOTO=boreal toad, 
WOFR=wood frog, LTSA=long-toed salamander, SPFR-spotted frog, and UNID=Unidentified species.  
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5.2.3.  Burned areas in relation to wetlands 
By the end of September 2003, 613 ha east of Carrot Creek were burned and prescribed 
burns had been completed in 2844 ha of the region west of the creek.  The ponds west of 
Carrot Creek, Lily, Openside, and Hidden were all subjected to burning before the May 
15th amphibian surveys. The ponds east of Carrot Creek, Zapped, Rundleview, Cutline 
and Busy were subjected to burning after the July 29th amphibian surveys.  The 
perimeters of Amphibian World, and Lake of the Sticks North have not been subjected to 
burning.  However, the perimeter of Lake of the Sticks South was subjected to burning 
near June 9th, 2003 within Parks Canada prescribed burn plan. 
 
6  Recommendations for long-term monitoring 
6.1  Research Design 
At this point baseline data has been collected which can be used to compare species 
interactions and richness among assemblages, for evaluating the importance of specific 
habitats and sites for maintaining species, and for making conservation and management-
related decisions about amphibians (Heyer et al. 1994).  A more rigorous, consistent 
monitoring protocol further to St. Clair’s recommendations (2001) is required to quantify 
and understand amphibian population abundance and distribution within Banff National 
Park.  Key amphibian habitats within the selected wetland sites should be monitored with 
suitable techniques to adequately quantify each species.  Below are some preliminary 
suggestions for a more consistent data collection protocol that should be implemented 
into this long-term study. 
 
6.1.1 Amphibian Surveys 
A thorough literature search should be made, for different survey methods, to implement 
a standardized field survey plan into this study.  The Herpetological Review Journal and 
Measuring and monitoring biological diversity: standard methods for amphibians (Heyer 
et al. 1994) are key references for this literature search. 
 
Caution should be taken in quantifying or comparing species abundance data collected in 
these wetlands.  Species abundance data can be used to measure diversity indices, a 
measure of richness (number of species) and evenness (distribution of individuals among 
species) (Heyer et al., 1994).  However, absence or low counts of a species does not mean 
the species was not there or in low densities.  Many factors such as search time, type of 
search, weather, and time of day may have played a part in the number and type of 
individual amphibians found.  In addition, comparing data across wetland sites is difficult 
since data is not standardized by the amount of suitable habitat available to each species. 
 
Amphibians are active primarily during specific periods of the year and under certain 
weather conditions; studies done at peak times will be most informative and most 
comparable among sites (Heyer et al. 1994).  The BNP amphibian database could be used 
to determine peaks in amphibian activity, such as calling and egg laying stages for 
different adult species, at all ponds, to determine approximately when surveys should be 
completed.  However annual variation in weather patterns must be considered, late 
springs, or early thaws will determine when amphibians will begin breeding, and hot 
summer temperatures will speed up emergence from a pond (Herreid and Kinney 1967). 
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Sufficient flexibility to accommodate the variable weather conditions that influence 
amphibian activity patterns should be taken into account (Heyer et al. 1994).  The best 
time to survey an area during the rainy season, is after rainfall and in sunny conditions. 
For example, wood frog larvae were not seen at Lake of the Sticks South on July 9th 

2003, when visibility was poor due to cloud cover.  However, larvae were present the 
following day when conditions were sunny.   
 
In visual and active surveys the investigator must search until all anurans or salamanders 
have been counted.  Therefore, the time allotted to each site can vary depending on 
amphibian activity and habitat complexity.  A set time period should not be used to 
survey each pond, rather a survey should be carried out until the transect around the site 
is completed.  Further a survey does not have to include the entire perimeter of the pond.  
Transects can be established at different sites with key amphibian habitats for visual and 
active surveys. 
 
For studies of entire amphibian faunas, it must be assumed that all species are sampled 
equally well, which is usually not the case.  Long-toed salamander hatchlings and larvae 
live in surface sediments or under rotting leaves, logs or rocks in shallow water.  Adults 
do not call during breeding season and are secretive, hiding under logs or rocks on land 
(Corkran and Thoms 1996).  For this reason, completing routine active searches by lifting 
rocks or logs surrounding the pond in key long-toed salamander habitat, are important to 
document presence of adults and juveniles.  Devils’s Cauldron and the Carrot Creek 
wetlands offer excellent habitat to search for long-toed salamanders. 
 
The use of the same survey techniques with consistent sampling efforts at chosen wetland 
sites can help to standardize data collection, for comparative purposes.  For example call 
surveys, using call rate (calls per unit time) can be useful to estimate abundance and 
occurrence of frogs and toads (Crouch and Paton 2002, Stevens et al. 2002) that are 
widespread and call frequently.  Call surveys do not have to be completed at all sites, but 
at key areas where there is active amphibian breeding from calling species such as 
Amphibian World and Sunshine Wetlands. 
 
Egg mass surveys are extremely important as they can be an effective means to monitor 
wood frog populations (Crouch and Paton  2000).  Corn and Livo (1989) use the number 
of egg masses observed to estimate population size of breeding females.  This method 
may be species specific, as some species such as the spotted frog eggs develop at a much 
faster rate (4-12 days) thus their eggs are detectable for only a brief time period, making 
egg-mass census difficult.  Surveys should begin at the onset of egg deposition for all 
species, i.e. when water temperatures are warm enough, and include the entire pond to 
assess the total number of wood frog egg masses. 
 
Visual larval surveys are poor predictors of adult population size as larval numbers can 
only be estimated (Heyer et al. 1994).  Larval surveys can supplement amphibian 
presence, adult abundance, and morphometric data but do not have to be completed at all 
sites if complete breeding surveys have already documented amphibian presence and 
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numbers.  Further, spotted frog and wood frog larvae are hard to identify with visual 
surveys.  Long-toed salamander larvae are easily identified with their conspicuous 
external gills.  For any quantitative measures amphibian larvae need to be sampled 
through seining, dipnetting, trapping, and enclosure sampling (Heyer et al. 1994). 
 
During peak breeding activity, a night survey should be incorporated into the study 
design to document calling from breeding males.  One day survey should follow within 2 
to 3 days to count all new egg masses or strings.  The night survey will help to locate the 
approximate locations of egg masses or strings. A second breeding survey should be 
undertaken in late May and early June to document any late egg mass or strings.  One 
larval survey for each wetland can be used to document late amphibian breeding and to 
estimate the approximate time of emergence, in addition to supplementing counts and 
presence of adult amphibians.  One or two emergence surveys should be completed 
across selected wetlands in as small a time frame as possible as water temperatures 
approach 20 ºC.  For comparative purposes all surveys should be performed at 
approximately the same time across sites of similar habitat and location as amphibian 
densities can change quickly throughout the study period (Heyer at al. 1994). 
 
Little is known about spotted frog breeding activity and distribution in BNP because its 
presence is rarely documented at these selected wetlands.  Floating pond (Image 8, 
Appendix B & C), has spotted frog breeding with no other species (McIvor and McIvor 
1999a, 2002, 2003 unpublished data).  This pond should be incorporated into the study 
design to quantify spotted frog population numbers over the long term and to better 
understand what factors influence spotted frog breeding and distribution.  Egg mass 
counts, and visual surveys can determine the size of the breeding population at this pond.  
Appendix B gives an exact description to locate Floating Pond. 
 
6.1.2 Water Quality 
Climate data are critical for interpretation of results in amphibian studies because 
amphibians are dependent on moisture which determines population densities and 
assemblage-wide interactions (Heyer et al.1994).  Anuran activity is influenced by 
various abiotic and biotic factors, of which temperature and rainfall are the best studied.  
Barometric pressure, light intensity, humidity and wind influence the timing of anuran 
reproductive activity in certain species.  Oseen and Wassersug (2002) found that each 
species responded to a unique combination of meteorlogical variables, when initiating 
calling in the breeding season.  Further, weather conditions can influence the onset of 
emergence and dispersal from a pond.  Clevenger et al. (2001) suggested a mass 
migration of tiger salamanders in the Rocky Mountains may have been influenced by 
heavy rainfall events and warm weather.  Continuous dataloggers that measure 
temperature, relative humidity, and windspeeds (see Heyer et al. 1994) at selected 
wetlands can help correlate these parameters to amphibian activity patterns 
 
Water chemistry plays an important role in amphibian abundance and distribution as 
amphibians have highly permeable skin and their aquatic larvae may be susceptible to the 
effects of chemicals in water (Hecnar and M’Closkey 1996).  For examination of possible 
correlations of amphibian biology with water quality parameters Ling et al. (1986) 
recommends measurements should be taken during pre-melting and melting periods and 
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should continue through the breeding, egg deposition, hatching and larval development 
periods until metamorphosis.  In addition, water quality measurements should be taken as 
close together as possible across similar sites, since concentrations such as O2 and pH 
measurements can undergo substantial diel or 24-hr fluctuations (Hecnar and M’Closkey 
1996).  For example measurements taken at Carrot Creek ponds should all be taken in the 
morning on the same day.  Temperature and water quality readings should be taken at the 
same predefined locations at each wetland site 
 
Many more temperature measurements need to be taken than in previous surveys.  At 
each survey, a minimum of three measurements should be taken at different areas in the 
wetland predetermined by the researcher.  Locations to measure temperature can be 
primary amphibian habitats, i.e. egg mass locations, and larval congregations.  The 
measurement should take the surface temperature and read approximately 10 cm into the 
water column.  Temperature dataloggers can be used to supplement this data at 
representative sites from each wetland complex e.g., Carrot East, Carrot West, 
Amphibian World, Lake of the Sticks, Vermilion Lakes, Devil’s Cauldron, Sunshine 
Wetlands, Lizard Lake, Upper Smith Pond, and Floating Pond. 
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6.2  Supplementary Studies 
Fish containing ponds are important to monitor in these wetlands to determine the impact 
fish have on amphibian breeding, abundance, and richness in Banff National Park.  
Hecnar and M’Closkey (1997) have shown amphibian species richness is significantly 
lower at ponds having predatory fish present than at ponds with non-predatory fish, or 
fish-free ponds.  In addition, Egan and Paton (2003) showed that ponds with fish in 
Western Rhode Island had fewer wood frog and spotted salamander egg masses.  Lakes 
which no longer support fish populations such as Lizard Lake (Banff Bow Valley Study 
1996), should be closely monitored after fish disappearance to document the effects on 
amphibian abundance.  A control site with fish present can also be monitored for 
comparative purposes. 
 
The sheer numbers of wood frog and long-toed salamander larvae observed around the 
perimeter of Devil’s Cauldron, indicates moderate population sizes of these two species 
in a relatively small area.  Long-term data gathered at Devil’s Cauldron may help explain 
the relatively large population sizes of these two species at a pond situated in the Banff 
Springs Golf Course.  Pit-fall traps could be a useful tool to measure morphometrics, 
breeding population size, and the number of emerging individuals (Rose 2002) for two 
species in a relatively small easily accessible area. 
 
The lower temperatures, higher elevations, variable species abundance and richness, low 
larval survival rate, and abnormalities evident at Upper Smith pond, warrant further 
examination.  Water quality measures such as temperature, pH, conductivity and 
dissolved oxygen should be taken at all breeding areas in the pond.  In addition, water 
samples should be taken to measure bacteria and fungi levels.  Samples of larvae and 
amphibians with any deformities such as broken tails and hind legs missing should be 
collected.  The small pond size allows for quick and efficient surveys.  Surveys here may 
help to explain declines in amphibian abundance in natural areas removed from any 
human development. 
 
Russell and Bauer (1993) have noted that long-toed salamanders typically overwinter in 
Alberta in the larval stage, and spotted frogs may overwinter in more northerly locations, 
but no information is given on wood frogs or boreal toads.  More information is needed 
to assess the degree of overwintering in BNP to better understand the life history tactics 
used to survive in mountain habitats. 
 
Many anurans and ambystomatids have aquatic larvae that, upon metamorphosis, 
disperse long distances into the upland forest, with some members of the cohort 
potentially colonizing new and distinct breeding sties (deMaynadier and Hunter 2000).  
Wood frog metamorphs are capable of making natal dispersal movements as great as 2.5 
km (Berven and Grudzien 1990).  Turner (1960) report that certain times of the year 
spotted frogs can move frequently at distances reaching hundreds of meters. 
Clevenger et al. (2001) reported a mass migration of tiger salamanders crossing the 
Trans-Canada highway dispersing from a nearby pond (approx. 500 m from the road). 
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Further studies should be undertaken to assess dispersal movements of young of year and 
juvenile amphibians and to locate any possible barriers to their movement. 
 
The importance of permanent water bodies such as Smith Lake as non-breeding habitats 
or hibernation sites for adult and juvenile amphibian fauna should be assessed.  Koch and 
Peterson (1995) have reported spotted frogs tend to spend their active months and 
hibernation at permanent ponds.  This data would help to understand the distribution of 
amphibian species throughout their entire life cycle. 
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Appendix A 
AMPHIBIAN STUDY SITE DATA SHEET 

LOCATION DESCRIPTION 
Watershed:__________________________ 
Local Name:_________________________ 
Nearest named water body:__________________________________   
Observer(s):___________________ Date:________________ Time:__________________(24) 
Air Temp:__________  1Wind Speed Code:__________  2Sky Conditions Code:___________  
 
1 Wind Speed Codes    Wind Speed Indicators of Wind Speed                                                                  2Sky Condition Codes  
    Beaufort #        (mph) 
        0           < 1  Smoke rises vertically        0 - Clear or few 
clouds             
        1          1 - 3  Wind direction shown by smoke drift   1 – Partly cloudy or 
variable sky 
        2          4 - 7  Wind felt on face, leaves rustle    2 – Cloudy (broken) 
or overcast 
        3          8 - 12  Leaves, small twigs in constant motion, light flag extended 4 – Fog or smoke 
        4         13 - 18 Raises dust and light paper, small branches are moved  5 - Drizzle 
        5         19 - 24 Small trees in leaf sway; crested wavelets on inland waters 7 - Snow 
          8 – Showers/rain 

GPS DESCRIPTION 

A: Map Co-ordinates (To be filled out prior to field work)                              
UTM:____________ NAD: _____ Easting:_____________  
Northing:_____________________ 

B: GPS Co-ordinates 
Initial Start Position. NAD:______ Easting:______________ Northing:____________________ 
Elevation:__________(m)   Saved as:__________________________ 
 
Wetland Position. Easting:______________ Northing:____________________ 
Elevation:__________(m)    Saved as:__________________________ 
Track Setup: Record: (fill/wrap) Time Interval: (secs):_______ Total data pts:_______________ 
Downloaded? Yes / No   Oziexplorer file name:________________________________________ 

HABITAT DESCRIPTION 
 
A:  (To be filled in only on first visit) 
Substrate: Silt / Mud,   Sand /Gravel,   Cobble / Boulder,   Bedrock, other:_____________  
Type: Lake / Pond,   Marsh / Bog,   River / Creek,   Spring / Seep,   Reservoir 
Water body fish bearing or linked to fish bearing waters?  Yes / No / Seasonally / Unknown 
Ecoregion:___________________________ Ecosite:________________________________ 
Primary forest shrub species: ___________________________________________________ 
Primary forest tree species: ____________________________________________________ 
 
B: (To be filled in for every visit) 
Fish Observed?  Yes / No   Species:________________________(Native/Introduced/Unknown) 
Maximum Depth: ____________m (actual or estimate) 
Percent water body with submergent vegetation: ________________%. 
Percent water body with emergent vegetation: ________________%. 
Distance from shoreline to forest edge: ______________m. 
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WATER QUALITY METERING 
 

H20 temp.:______°C   pH:_____  Dissolved O2 ________mg/L  Conductivity:_________ Fs/cm  
Water samples collected?   Yes / No    
Were samples sent to lab for analysis? Yes / No   Where?_______________________________ 
Water sample lab results (location of lab report):______________________________________ 
 

SPECIES OBSERVATIONS 
Species1 

 
Life 
Stage2 

# 
Found 

Distr. 
In 

Water3 

Distr. 
On 

Land4

Comments 
 

 
 

     

 
 

     

 
 

     

 
 

     

 
 

     
1 Species:  Boreal Toad - BOTO; Wood Frog - WOFR; Spotted Frog - SPFR; Long-toed Salamander - LTSA 
2 Life Stage:  Egg - egg/ mass; L - Larvae; Y - young; Ad – Adult 
3 Distribution In Water: on Bottom , water Column,  at Surface (B, C, or S) 
4 Distribution On Land: under Litter, Log, Rock, Inside Log, Other (Li, Lo, R, IL, or O) 
 
PHOTOGRAPHIC OBSERVATIONS 
 
Direction:__________________________________   Number(s):_________________________ 
Specifics of picture(s):___________________________________________________________ 
______________________________________________________________________________ 
Format: (35mm / slide / digital) Digital: (jpeg / tiff)  Downloaded: Yes / No? 
File name(s):__________________________________________________________________ 

(Attach separate sheet of details if necessary) 

MAP / SKETCH 
• Include in sketch of area: location of water quality samples, where animals were found/heard; Human 

impacts 
 
 

 

 
 
 
 
 
 
 
 
 

SURVEY EFFORT 
Total time searching:____________  Approximate linear distance surveyed: ______________m 
Survey Method: (Check all appropriate boxes) Listening__ Visual Searching__ Active Searching___. 
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Appenidx B 
 
Field notes 
 
Description of larval stages for wood frog and spotted frog larvae 
 
Spotted frog larvae 
 
-Eyes are yellowish 
-Tail is longer than wood frog, with large banner dorsally, seen on side view 
-Golden sheen to belly, may have pinkish tint 
-Body is dark browny greeny dorsally with black spots near base which continue into tail 
-Eyes are light yellow and located ontop of body, not as close to outline as in wood frog 
-Body and head appear to be more differentiated than in wood frog 
 
 
Wood frog larvae 
 
-Tail is not as long as spotted frog and not as much as a banner appearance on side view 
-Tail light brown, and darker ontop, tail fin does not have as many speckles as spotted 
frog 
-Eyes are near body outline looking horizontal 
-snout is more rounded and shorter than spotted frog and the indentation between head 
and body is not as obvious as with the spotted frog 
-Dark brown, greeny color dorsally, and gold sheen ventrally 
 
Floating pond location 
 
-Floating pond UTM Nad 83 (571300 5680800) 
-The first drainage west of the fence end on the south side of the Trans-Canada Highway 
at Castle Junction 
-The trail to Floating pond starts at a double culvert where the creek meets the highway, 
where there is an open meadow that contains water only in early spring drying up in the 
summer 
-Follow the woods on the left side of the creekbed about 30-60 m until you reach an old 
road cut which parallels the creek, turn right and follow the road for about 200 paces until 
you reach an old bridge which crosses the creekbed coming in from the left 
-Follow the creek bed uphill 
-About halfway to the pond there is a fork in the old road cut, take the right fork along the 
creekbed on the right side 
-It takes about 20 minutes to reach the pond from the highway. 
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Appendix C 
Wetland sites, habitat and amphibian species images 

 
Wetland Sites  

 

1) Amphibian  
World, 20-Jul-03

2) Cave & Basin, 
24-Jul-03 

3) Sunshine 
Wetlands, 30-Jul-03 

4) Sunshine 
Wetlands, 30-Jul-03 

5) Hidden pond, 
29-Jul-03 

6) Rundleview 
Pond, 29-Jul-03 
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Amphibian Habitat  

7) Third Riverside, 
20-Jul-03 

8) Floating pond, 
09-Aug-03 

1) Rundle pond, 
29-Jul-03 

2) Rundle pond, 
29-Jul-03 

9) Devil’s 
Cauldron  
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Amphibians-wood frog  

3) Wood frog adult-
Lizard Lake, 07-Aug-
03 

4) Wood frog juvenile-
Hidden pond, 29-Jul-03 

5) Wood frog juvenile, front 
view, Hidden pond, 29-Jul-03

6) Wood frog larvae, dorsal 
view, Lake of the Sticks, 20-
Jul-03 

7) Wood frog larvae, 
ventral view, Lake of the 
Sticks, 20-Jul-03 

8) Wood frog larvae, 
side view, Lake of the 
Sticks, 20-Jul-03 
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 spotted frog 

long-toed salamander  

 

9) Wood frog young 
of year, Devil’s 
Cauldron, 04-Aug-03

11) Long-toed salamander adults, 
Devil’s Cauldron, 04-Aug-03 

12) Long-toed salamander 
larvae, Devil’s Cauldron, 04-
Aug-03 

13) Long-toed 
salamander larvae,  
dorsal view, Hidden 
pond, 29-Jul-03 

14) Long-toed salamander 
larvae with gills, Hidden pond, 
29-Jul-03 

10) Spotted frog young of year, 
Floating Pond, 08-Aug-03 
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15) Long-toed salamander 
larvae, side view, Hidden 
pond, 29-Jul-03 

16) Long-toed salamander 
larvae, ventral view, 
Hidden pond, 29-Jul-03 


