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Introduction 
Northern Leopard Frogs (Rana 

pipiens) are found throughout much of 
North America in habitats associated 
with permanent streams, marshes, 
ponds and lakes.914 They are large, 
green to brownish frogs with well- 
defined, pale-bordered spots on their 
backs. (Figure 1) Their call is often 
likened to someone running their 
finger across an inflated balloon and 
is accented with occasional chuckles 
and grunts. In Saskatchewan, they 
breed in May and early June, and the 
tadpoles usually metamorphose in 

late July and August. They attain sexual 
maturity at two to three years of age. 
Unlike Boreal Chorus Frogs 
(Pseudacris maculata, Figure 2) and 
Wood Frogs (Rana sylvatica, Figure 3), 
which over-winter under leaf-litter and 
snow, Northern Leopard Frogs over¬ 
winter at the bottom of water bodies 
deep enough to not freeze solid to the 
bottom. While the species may be 
familiar to many outdoor enthusiasts, 
the Northern Leopard Frog has met a 
far larger audience via its dubious 
honour of being the frog of choice for 

classroom 
dissections. 

Like all 
amphibians, 
Northern 
Leopard Frogs 
are integral 
components of 
their 
ecosystems, 
serving as 
predator, prey 
and host. 
Northern 
Leopard Frog 
tadpoles eat 

Figure 1. Northern Leopard Frog R. E. Gehlert 
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Figure 2. Boreal Chorus Frog 
Michelle Lanoie 

m 

Figure 3. Wood Frog 
R. E. Gehlert 
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mostly aquatic vegetation and algae 
and, in turn, are eaten by many 
organisms including fish, garter 
snakes (Thamnophis sp), herons, 
grebes, small mammals, and aquatic 
insects such as dragonfly larvae. 
During metamorphosis, their digestive 
tract undergoes a major 
transformation which accommodates 
their carnivorous post-metamorphic 
diet. After metamorphosis, Northern 
Leopard Frogs eat most manner of 
creatures small enough to swallow 
including insects, spiders, snails, 
small fish, and even other Northern 
Leopard Frogs. Many of the same 
reptile, bird and mammal species that 
prey on tadpoles also prey on the 
frogs. 

Northern Leopard Frogs are 
intricately linked with another 
essential component of all 
ecosystems: parasites. One parasite 
of some notoriety is the trematode 
Ribeiroia, which has been connected 
with inducing certain kinds of limb 
deformities in amphibians.1016 
Although Ribeiroia is not a new 
parasite, there is concern that its 
numbers are increasing in some parts 
of North America due to changes in 
wetlands that promote large 
populations of snails.11 Large 
populations of snails may result in 
large populations of Ribeiroia 
because this parasite requires a snail 
host to complete part of its lifecycle. 
An increasing number of snails may 
mean an increasing number of 
Ribeiroia and consequently, an 
increasing number of frogs with limb 
deformities. 

Unfortunately, Northern Leopard 
Frog numbers, like those of many 
amphibian species, have declined 
dramatically over much of their range 
in the recent past.18 The geographic 
range of Northern Leopard Frogs 
contracted in the late 1970s and early 

1980s. The cause(s) of the contraction 
has not been established but 
retrospective hypotheses include all 
the “usual suspects” associated with 
amphibian declines and other losses 
of biodiversity: land use change, global 
climate change, pathogen outbreaks, 
environmental contamination, over¬ 
collection from wild populations, and 
introduction of invasive species (e.g., 
predatory fish). Excellent reviews of 
these topics appear in Collins and 
Storfer, Green, and Semlitsch.6'917 
Although amphibians are notorious for 
their highly variable year-to-year 
recruitment1 (the addition of sexually 
mature individuals to a population 
through birth and survival to sexual 
maturity), persistent downward 
population trends for extended periods 
of time have made it clear that Northern 
Leopard Frogs are decreasing in 
numbers across much of their historic 
range. 

In 2002, the Committee on the 
Status of Endangered Wildlife In 
Canada (COSEWIC ) classified the 
Northern Leopard Frog as a species 
of “Special Concern” in the prairie 
provinces because the “species 
remains widespread but has 
experienced a severe contraction of 
range and loss of populations, 
particularly in the west. This has been 
accompanied by increased isolation 
of remaining populations, which 
fluctuate widely in size.”7 In 
Saskatchewan, Northern Leopard 
Frogs are ranked as “S3 - rare to 
uncommon” by the Saskatchewan 
Conservation Data Centre 
(Saskatchewan Environment).15 

Here we report an apparent Northern 
Leopard Frog population decline in 
southeastern Saskatchewan on the 
Rafferty Mitigation Lands (RMLs). The 
RMLs, along with the Alameda 
Mitigation Lands, were acquired by the 
Province of Saskatchewan in the late 
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1980s to offset loss of wildlife habitat 
due to flooding from the Rafferty and 
Alameda dams on the Souris River 
and Moose Mountain Creek, 
respectively.12 A total of approximately 
4000 discontinuous hectares were 
acquired, the majority of which were 
cultivated at the time of purchase. On¬ 
going management objectives include 
converting the land to more structurally 
and biologically diverse habitat (e.g. 
grasslands, wetlands, tree stands) in 
the hopes of creating appropriate 
wildlife habitat. The RMLs consist of 
three parcels of land, each named 
after the nearest town: Macoun, Midale 
and Halbrite. Our report concerns only 
the Macoun and Halbrite parcels 
because the Midale parcel is small 
and does not include appropriate 
Northern Leopard Frog habitat. 

Methods 
The Macoun and Halbrite parcels 

were first visited in May of 1999 by D.M. 
Schock while conducting wildlife 
surveys for Saskatchewan Wetland 
Conservation Corporation (now part of 
the Saskatchewan Watershed 
Authority). In addition to incidental 
amphibian sightings recorded during 
bird and aquatic invertebrate surveys, 
a formal amphibian survey was 
conducted as part of the 1999 wildlife 
survey.12 Site visits from 2000-2004 
were conducted as time permitted but 
special efforts were made to visit the 
RMLs in mid-May each year because 
Northern Leopard Frogs are active and 
vocal at this time of year, and because 
large numbers of Northern Leopard 
Frog carcasses were found at the 
Macoun site in mid-May 1999 and 
2000. 

By 2002, it was apparent that there 
were far fewer Northern Leopard Frogs 
on the RMLs than there had been in 
1999 and 2000, prompting us to collect 
Northern Leopard Frog data from other 
locations to use as “reference sites”. 

The reference sites allowed us to 
determine whether Northern Leopard 
Frog numbers also were low at other 
sites that historically had populations 
of Northern Leopard Frogs. Reference 
sites were locations known to have 
Northern Leopard Frogs in the 
previous one to two years and to have 
habitat characteristics comparable to 
the RMLs. They were located in areas 
that facilitated visiting them during the 
course of other activities, thereby 
improving the frequency with which we 
could visit the sites. Three reference 
sites were chosen: Grasslands 
National Park - West Block, 
Saskatchewan Landing Provincial 
Park, and Eagle Creek (northwest of 
Saskatoon). Like visits to the RMLs 
after 1999, visits to reference sites 
were made during recreational 
outings or in conjunction with unrelated 
research projects. Although visits to the 
reference sites were made as time 
permitted, special efforts were made 
to visit at least one reference site within 
a few days of visiting the RMLs. 

Most site visits involved walking the 
perimeter of the water body and 
looking, listening, and dip-netting for 
amphibians during daylight hours, 
May-August. In 2003 and 2004, some 
sites were also seined (10m wide x 
2m deep nets pulled through the water 
with ropes) as part of a research project 
on Tiger Salamanders (Ambystoma 
tigrinum). To prevent spreading 
pathogens and other organisms 
among sites, nets and boots were 
cleaned of large material and then 
disinfected with a 10% bleach 
solution. Aseptic collection and 
handling techniques were employed 
when dealing with live or dead animals. 

To improve our basis for 
comparison, we also acquired 
Northern Leopard Frog reports 
submitted to the Saskatchewan 
Conservation Data Centre 
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Table 1. Northern Leopard Frogs encountered per visit to the Macoun and Halbrite parcels 

of the Rafferty Mitigation Lands 1999-2004, and three reference sites 2001-2004. 

Macoun (RML) Halbrite (RML) 

East Draw 
YeUowhead 

Alley 

Wetland dock 

~ boat launch 

Westend 

Dugout 

Old Farm 

Dugout 

Turtle 

Ponds 

N49 10.58 N49 12.15 N49 12.01 N49 12.18 N49 24.38 N49 23.65 

W103 12.43 W103 10.97 W103 12.43 W103 15.28 W103 33.46 W103 34.47 

100’s- 1000's live 

1999 
8 June 

adults & small 

subadults; 100+ 
10+ calling 1 seen[2] -- 10+ calling 10+ calling/2/ 

carcasses[3] 

,999 V-25 
June 

~40 small 

subadults seen; 

all apparently 

healthy 

10+ seen 
3 large tadpoles 

seen 

26 total seen 

(subadults & 

adults)/27 

0 
100+ tadpoles 

seen[2] 

- — 
50+ recent 

metas seen 

10+ recent metas 

seen 

10+ recent 

metas seen 

, „ 10+ recent 
10+recent „ 

metas & 100+ 
metas seen , 

tadpoles seen 

1000+ alive; 

2000 21 May 

100+ carcasses - 

mostly small 

subadults, a few 

- 
8 live + 2 dead 

adults 
-- - — 

large adults 

5-23 
2001 N, May 

0[2] Q[2J 5-10 calling/27 - -- 

13-22 
2002 

May 
0 [2] 0[2J 0 [2] - -- -- 

2002 3-5 June 0 0 0 — - 0 

2002 12 July 0 0 0 — -- 2 seen 

0[2] 1-5 calling 1 adult seen -- -- 0 

2 adults seen 0 0 - 3 adults seen 0 

_ 26-28 
2003 

Aug 

1 adult & 6 recent 

metas seen 
0 0 

2 adults & 8 

recent metas 

seen 

1 adult & 2 

recent metas 

seen 

5 recent metas 

seen 

2004 16 May 1 calling 0 -- — 0 1 adult seen 

13-29 

2004 July 
0 -- 0 

1 adult seen; no 

tadpoles despite 

seining/27 

0 - none despite 

seining 
1 adult seen 

• Site visits entailed walking+dipnetting along edge unless otherwise noted. • " denotes site 

not visited during time interval. • "metas" = recent metamorphs. i.e. young-of-the-year frog life 

stage, not tadpoles. • "+" denotes that at least that many individuals were encountered. 
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Table 1. Continued 

Grasslands National Park (West Block) 

Old 
SK Landing 

Eagle Creek 
3/4 Pond Greenblob Belza Prov. Park 

Gergovia 

N49 10.07 N49 10.81 N49 11.15 N49 09.14 N50 38.81 N52 12.04 

W107 25.88 W107 24.96 W107 25.46 W107 31.58 W107 57.78 W107 23.45 

1999 
18 May - 

8 June 
- ~ - - -- - 

1999 
11-23 

June 
-- -- - - ~ - 

1999 
7-17 

July 
-- - -- -- 

2000 21 May - - - - 

2001 
5-23 

May 
-- - -- 9+ adults seen 

2002 
13-22 

May 
-- -- 

3 dead adults, 

1+ calling/27 

2002 3-5 June - -- - - - 30+ seen/27 

2002 12 July -- - -- — -- 
12 adults & 1 + 

tadpoles seen 

2003 
12-26 

May 

2 adults 

seen[3] 

6 adults & 10+ 

tadpoles 

seen[2] 
2 adults seen 

3+ adults 

seen/27 
- ~ 

2003 
11-18 

July 
0 — 

2 adults & 20- 

50 recent metas — 

20-100 total seen: 

adults, recent 

metas & large 
-- 

tadpoles 

2003 
26-28 

Aug 
- -- -- - - 

20+ recent 

metas seen 

2004 16 May -- - - - -- - 

2004 
13-29 

July 

1+ adults & 10- 

100 tadpoles 

seen 

100+ tadpoles 

seen/27 
— 

100+ tadpoles 

& recent metas 

seen 

20-100 total seen: 

adults, recent 

metas & large 

15 adults & 

100+ recent 

metas seen 
tadpoles 

• [2], [3] = # of times site visited during time interval if more than once. Visits at least 2 days 

apart. If site was visited more than once during an interval, the highest number of individuals 

encountered in a single visit is reported. • Pond names were coined by DMS for convenience 

and do not necessarily correspond to any other names. 
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(Saskatchewan Environment) 2001- 
2004. 

We would like to highlight that our 
report does not cover the entire range 
of Northern Leopard Frogs in 
Saskatchewan and we do not report 
on the numerous sites we visited over 
the years where we did not find 
Northern Leopard Frogs despite 
apparently suitable habitat. 

Results 
The numbers of Northern Leopard 

Frogs encountered on the RMLs 
dropped steeply after 2000, despite 
increased surveillance effort (Table 1). 
Only two individuals were found in 
2002 despite four visits to the RMLs in 
that year and no tadpoles were found 
in 2004 despite seining ponds where 
Northern Leopard Frogs had 
previously been found. 

In sharp contrast to the RMLs, 
Northern Leopard Frog numbers at the 
three reference sites were not low in 
2002-2004 (Table 1). Incidental 
sightings at other locations and 
reports obtained from the 
Saskatchewan Conservation Data 
Centre (Table 2) also suggest that 
Northern Leopard Frogs were found 
elsewhere in southern Saskatchewan, 
including in the Estevan area. Even the 
Weyburn Golf Course was blessed 
with 100’s of Northern Leopard Frogs 
in 2003.2 

Large die-offs on the RMLs in 1999 
and 2000 probably contributed to the 
low numbers of Northern Leopard 
Frogs on the RMLs in 2001-2004. On 
the very first visit to the Macoun parcel 
of land, 18 May 1999, hundreds of dead 
Northern Leopard Frogs were found 
(Table 1). A second, larger die-off was 
encountered in May of 2000. The 
numbers of dead frogs in 1999 and 

2000 easily reached into the 100’s 
within 300m stretches of shoreline. 

In 1999 and 2000, a total of 
approximately 65 dead or lethargic 
frogs were collected and necropsied. 
The examinations revealed that many 
had lesions consistent with lethal viral 
infections. Details of pathology and 
virus characterization will be published 
elsewhere but briefly, the virus was 
confirmed to be a novel strain of Frog 
Virus 3 (FV3), a ranavirus. 
Ranaviruses (Family Iridoviridae) are 
a large genus of globally distributed 
viruses. Members of this genus can 
cause mass mortality events in fish, 
amphibian, and reptile species, 
although infections are not always 
lethal nor do they always cause overt 
signs of disease.3'58 A pathogen 
outbreak, such as a ranavirus 
outbreak, would have been 
encouraged by high numbers of frogs 
in the late 1990s. We know there were 
high numbers of Northern Leopard 
Frogs in 1999 and 2000 based on the 
large numbers of carcasses and we 
assume there were high numbers in 
1998 because the 100’s of carcasses 
found in the spring of 1999 were 
animals at least one year old. 

Northern Pike (Esox lucius) and 
Western Painted Turtle (Chrysemys 
picta) carcasses also were found at 
least once every year from 1999 to 
2004 on the Macoun parcel, particularly 
at the “East Draw”. Unfortunately, these 
carcasses were too decomposed to 
confidently identify a cause of death, 
or were too far out in the water to be 
collected. We never encountered more 
than three dead turtles or pike during 
a given site visit so we do not know 
whether the carcasses were part of 
larger mortality events. However, we 
feel it is important to note that the turtle 
and pike carcasses were found in the 
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Table 2. Other sightings of Northern Leopard Frogs in Saskatchewan 2000-2003. 

Nearest town 

or permanent 

location 

Site name 
Land location/ 

coordinates 
Date of visit 

Number 

observed [1] 

Source of 

record |3| 

Ceylon Ceylon 2 N49.35; W104.77 20-Jul-01 ~70 a 

Ceylon Ceylon 3 N49.56; W 104.61 24-Jul-01 abundant[2] a 

Craik / Elbow 
Elbow PFRA 

pasture 
N51 04; W106 19 20-Aug-00 7 d 

Cypress Hills Belanger 

Inter-prov. Park Creek Area 
NE-29-08-26-03 15-Jul-00 

100+ in 

Belanger 

Creek area 

c 

Esterhazy Esterhazy 14 N50.59; W102.10 15-Aug-01 <40 a 

Esterhazy Esterhazy 3 N50.75; W101.94 30-Jul-03 abundant[2] b 

Estevan Estevan Rec2 N49.08; W103.08 19-Jul-01 <40 a 

Estevan 
Estevan 

OMP6 
N49.10; W102.80 19-Jul-01 <40 a 

Estevan 
Estevan Nat6, 

14 
N49.16; W102.86 19-Jul-01 100+ a 

Estevan 
Estevan 

OMP7 
N49.06; W102.88 20-Jul-01 <40 a 

Kipling Kipling 2 N50.15; W102.14 30-Jul-03 abundant[2] b 

Mortlach Mortlach 3 N50.31; W106.07 8-Aug-01 abundant[2] a 

Mortlach Mortlach 1 N50.33; W106.07 8-Aug-01 <40 a 

Radville Radville 18 N40.31; W 104.29 27-Jul-01 abundant[2] a 

Radville Radville 12 N49.41; W104.31 27-Jul-01 abundant[2] a 

Radville Radville 1 N49.39; W104.34 25-Jul-03 <40 b 

Radville Radville 10 N49.29; W104.23 25-Jul-03 <40 b 

Radville Radville 3 N49.30; W104.30 25-Jul-03 abundant[2] b 

Radville Radville 7 N49.49; W 104.29 25-Jul-03 <40 b 

Regina Johnson Pond 
~15km NW of 

Regina 
21-Aug-01 20+ d 

Smeaton Smeaton 2 N53.86; W104.62 12-Aug-03 <40 b 

Stoughton Stoughton 4 N49.83; W102.89 1-Aug-01 abundant[2] a 

Stoughton Stoughton 1 N49.67; W 102.95 29-Jul-03 <40 b 

Weybum Weyburn 7 N49.26; W 104.01 26-Jul-01 <40 a 

Weybum Weyburn 10 N49.29; W104.61 26-Jul-01 <40 a 

Weyburn Weybum 6 N49.30; W103.98 26-Jul-03 <40 b 

• [1] Number observed includes all life stages except eggs. • [2] Assumed by original source 

to be mostly young-of-the-year recent metamorphs. • [3] Sources: a = SK CDC: Stet Donald, 

D. Forsyth; b =SK CDC: D. Forsyth; c = J. Pepper; d = D.M. Schock. 
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same locations as the Northern 
Leopard Frog die-offs. 

Discussion 
Northern Leopard Frogs, like most 

other amphibians, have highly variable 
recruitment from year to year, due in 
part to their ability to forego breeding 
in poor years (e.g., during droughts). 
Accordingly, wide fluctuations in 
numbers are to be expected, including 
years when few animals are 
encountered.1 Our data suggest, 
however, that the low number of 
Northern Leopard Frogs at the RMLs 
in 2002-2004 was not a widespread 
or even regional phenomenon, and 
therefore not readily attributable to 
weather patterns such as drought or 
cool temperatures. We feel that the 
massive die-offs in 1999 and 2000 
contributed to the low numbers 2001- 
2004. One cause of the die-offs was a 
ranavirus outbreak, but we may never 
know the complex of ecological 
mechanisms that precipitated the die¬ 
offs in 1999 and 2000. 

Northern Leopard Frogs exist in 
metapopulations, clusters of 
populations loosely connected to each 
other through migration in exceptional 
years.1 Recovery of the RMLs 
population may rely on migrants from 
other populations recolonizing the 
area. Unfortunately, recolonization 
events may be rare for species living 
in highly fragmented habitats, such as 
the prairies, because tracts of land 
between suitable habitat patches may 
be inhospitable and therefore 
impossible to traverse. The result is 
isolated populations in areas that 
cannot be recolonized when 
something “goes wrong” such as 
when a pond dries or a pathogen gets 
the upper hand. 

We hope that what we have reported 
here is just a low point in one 
population’s cycle and that the frogs 

will recover in the next few years. We 
also hope that this note will encourage 
others to take interest in the 
amphibians they encounter. The 
Canadian Amphibian and Reptile 
Conservation Network (CARCNet) 
website4 provides a great introduction 
to “herping” and contains excellent 
information on habitat, geographic 
distribution, and identification 
(including frog calls). Enthusiastic 
readers are encouraged to report their 
amphibian sightings to their provincial/ 
territorial governments (e.g., 
Saskatchewan Environment 
Conservation Data Centre), provincial 
museums, or to FrogWatch, a member 
of the NatureWatch volunteer 
monitoring program.13 Volunteer- 
based programs like FrogWatch do 
not require large time commitments 
from participants and the data collected 
can shed much-needed light on 
population stability and health, 
especially when the data are used in 
conjunction with data from long-term 
monitoring programs. However, the 
nature of these volunteer programs 
makes them inappropriate stand-ins 
or substitutes for rigorous systematic 
surveys and monitoring programs 
conducted by government agencies. 
Therefore, we end our report with a plea 
for provincial and federal authorities 
in Saskatchewan to undertake 
rigorous surveys and implement long¬ 
term monitoring programs for Northern 
Leopard Frogs, a species that is 
floundering throughout most of 
western North America. Wthout such 
efforts, it is not possible to make 
informed predictions about the long¬ 
term stability of Northern Leopard 
Frogs in Saskatchewan, nor is it 
possible to evaluate how population 
declines like the one we report here 
factor into those predictions. 
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