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Abstract

Leopard frogs were captured and released at 20 different sites in 10
Minnesota counties, including 8 counties where the kandiyohi morph had
been previously reported and 2 other counties within the general range of
this mutant frog. Surveys of 8 sites in 4 counties where frogs had been
previously abundant revealed no frogs in 1990. A total of 2008 frogs were
captured and examined, among them being 8 kandiyohi frogs from 4
different counties (freq. = 0.4%) and 129 bumnsi frogs (freq. = 6.4%). These
data include 3 new county records for these leopard frog mutations.

The overall incidence of kandiyohi frogs found in these surveys
compares favorably with 0.6% kandiyohi reported in 1965, but much
larger sample sizes and more county surveys are needed to assess changes
in the range or prevalence of this mutation. The burnsi morph appears to
be relatively unaltered in distribution or abundance in the limited counties
surveyed within the burnsi range. Collections are still needed in 8
Minnesota counties within the previously-known range of the kandiyohi
morph, at least 2 Minnesota counties of interest outside the known range,
and several South Dakota counties, in order to complete an update of the
distribution and abundance of the kandiyohi leopard frog.

Leopard frogs in general appear to have been "regionally abundant”
in 1990-91, but were absent or at decreased levels in some sites where
they were abundant in the late 1970's.

The results of this study, along with some of the investigators'
previous research and a general discussion of leopard frogs in Minnesota
were published in the Nov-Dec, 1991, issue of The Minnesota Volunteer.



Introduction

The leopard frog pigment pattern variants, kandiyohi and burnsi, were
described as new species by Weed (1922). Both were later shown to be variants of R.
pipiens, each caused by a dominant gene (Moore, 1942; Volpe, 1955). The kandiyohi
and burnsi variants (pictured in Appendix 1) are both peculiarly Minnesotan, a fact
emphasized by scrutiny of the map of North American leopard frogs of Wright and
Wright (1949) (Appendix 1). Note that of the two forms, burnsi has the greater
distribution in Minnesota while kandiyohi is the more westerly form. Kandiyohi has
been noted rarely in eastern South Dakota (McKinnell and McKinnell, 1967). The
most recent map was published by McKinnell and Dapkus (1973) (Appendix 2).

Unspotted leopard frogs were illustrated in a book by Dickerson (1906). It was
noted that they were collected at "White Bear Lake, Minnesota." Later collections of
Minnesota leopard frogs had not only the spotless (burnsi) frogs but mottled
(kandiyohi) frogs as well (Weed, 1922). Both are illustrated and discussed with maps
in Reptiles and Amphibians of Minnesota (Breckenridge, 1944). Burnsi and
Kandiyohi distributions were reported by Merrell (1965) and his maps were updated
in the study of McKinnell and Dapkus (1973).

Populations of leopard frogs in Minnesota plummeted in the 1970s for reasons
not fully understood. There has not been a full recovery since that time. While it is
true that substantial numbers of frogs can be collected from many sites, the
abundance of frogs in the 1960s has never been restored. Kandiyohi frogs were
formerly so common that the form appeared in biological supply catalogs of the
1960s. Only 3 kandiyohi frogs were captured in a sample of 1138 frogs examined by
Hoppe and McKinnell from 1987-89 (unpublished data).

The present study seeks to (1) establish current distribution and relative
frequency of the kandiyohi pigment pattern variant of the northern leopard frog,
Rana pipiens, in western Minnesota, and (2) update the distribution and relative
frequency of the burnsi pigment pattern variant of R. pipiens, with special
reference to counties within its range where the mutant has not been recorded.

Materials and Methods

Collection sites were selected on the basis of frog availability and access - most
being roadside ditches, public access areas, or public wildlife areas near bodies of
water. Frogs were individually captured in their feeding meadows by use of insect
sweep nets. Data consisting of sex, color, pigment pattern, and snout/vent length
were recorded on the site, and the frogs were released at the capture site. All
kandiyohi frogs and any new county records of burnsi frogs were photographed
before release.



Results and Discussion

Most of this project's leopard frog collections were made and data recorded
during August, September, and October of 1990. Successful collections (those in
which substantial numbers of frogs were obtained) were made that year at 19
different sites in 10 Minnesota counties. The kandihohi leopard frog morph had
been previously reported (McKinnell and Dapkus, 1973) in 8 of the counties, while
the other 2 counties were in the general kandiyohi range but had not yielded
kandiyohi frogs in the past. Additionally, collecting was unsuccessfully attempted at
8 sites in 4 counties, where leopard frogs were previously abundant but were rare or
absent in 1990. The mileage involved in the 1990 collecting ended up being more
than the expense allotment of this grant.

A total of 1690 frogs were captured and examined in the above surveys. These
included 8 kandiyohi frogs (freq. = 0.5%) and 105 burnsi frogs (freq = 6.2%). Data on
sex, body size, and dorsal color were also recorded for future analyses. The kandiyohi
frogs came from 4 different counties: Lincoln, Stevens, Swift, and Traverse. Three of
the pattern variant frogs are new county records for these mutations, and extend the
known ranges of kandiyohi and burnsi frogs: kandiyohi into Lincoln county, and
burnsi into Lincoln and Lyon counties. All of the frogs captured in this survey were
released at the site of capture. Photographic records were made of all kandiyohi
frogs and of the new county record burnsi frogs.

While sample sizes are not high enough for meaningful county-by-county
comparisons, the overall incidence of kandiyohi (0.5%) in these surveys compares
favorably with 0.6% kandihohi reported by Merrell (1965) among 1351 frogs
captured in this same set of counties. Higher sample sizes are needed in some
counties, and more counties need to be surveyed in order 'do make any conclusions on
changes in the distribution and/or abundance of the kandiyohi leopard frog.

Limited collecting was also done in July and August of 1991, at the
investigators' own expense and using the remaining DNR funds for student
assistance. The 1991 surveys were in Douglas, Ottertail, and Stevens counties. A total
of 318 frogs were examined, containing 24 burnsi and no kandiyohi frogs. The most
interesting aspect of the 1991 data is confirmation of the abnormally high (ca. 20%)
frequency of burnsi frogs in the Block Lake population in Ottertail county. Results
of all 1990 and 1991 surveys are summarized in Table 1.

Our general impression on the population densities of leopard frogs in these
western Minnesota counties is that they are "regionally abundant,” but are at
decreased levels or even absent in some sites where we have found them at high
numbers in the past. Much of the decrease may be attributed to recent drought
conditions, as the most dense populations appear to be near specific permanent lakes
and rivers - sites affording both breeding and hibernating habitat even in dry years.
Some declines at seemingly favorable sites remain puzzling.

Collections are still needed in 8 MN counties within the previously-known
range of the kandiyohi morph, at least 2 MN counties of interest outside the known
range, and several South Dakota counties. We are currently assessing anticipated
expenses and possible sources of funding to complete these surveys.
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The results of our leopard frog surveys prior to and during this grant period
have been published in a general interest format in the most recent Minnesota
Volunteer (Hoppe and McKinnell, 1991) (Appendix 3). We want to complete surveys
in the aforementioned counties in 1992 and then publish the findings of the entire
study, with updated burnsi and kandiyohi range maps in a scientific journal.
Further, feedback from the Volunteer article has resulted in unconfirmed reports of
mutant frogs outside of their known ranges that we want to examine.
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Appendixes

Appendix 1: Illustration of burnsi and kandiyohi forms from National Academy of
Sciences publication, 1974

Appendix 2: Map of the United States showing the peculiarly Minnesotan distribution
of burnsi and kandiyohi leopard frogs (from Wright and Wright, 1949)

Appendix 3: 1973 distribution map of the kandiyohi leopard frog (from McKinnell
and Dapkus, 1973)

Appendix 4: Copy of Hoppe and McKinnell paper from The Minnesota Volunteer
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TABLE 1.

Leopard Frog Surveys,

1990-91

I. MN counties where kandiyohi morph had been previously recorded

county

Big Stone

Chippewa

Douglas

Grant

Kandiyohi

Lac Qui Parle

Meeker

Ottertail

Pipestone

Pope

Stearns

total frogs

site, date sampled
1. Jacobson farm, 9/90 112
2.
1.
2.
1. Lake Latoka, 9/90 28
2. Lake Mary, 7/91 112
1.
2.
1. Lake George, 9/90 36
2.
1.
2.
1.
2.
1. Block Lake, 8/90 221
2. Eagle Lake, 8/90 88
3. Block Lake, 10/90 305
4. Block Lake, 8/91 95
1.
2.
1. Starbuck marina, 9/90 17
2. Westport Lake, 9/90 101
3. Lakes Ann & John, 9/90 124

#K #B
0 O
0 0
0 2
0 0
0 41
0 4
0 53
6 20
0 1
0 0
0 0

K

0

OO0

oo O

9B

0

18.5

4.5
17.4
21.0



(MN counties, cont.) N

Stevens

Swift

Traverse

Wilken

Yellow Medicine 1.
2.

1.
2.

1. Straw's farmsite, 9/90 100
2.
3. Straw's farmsite, 8/91 101

Wintermute Lake, 9/90 73

. Lake Moore, 9/90 70
Lake Oliver, 10/90 65
. Mustinka river, 9/90 95

oo

Ja—y

II.  MN counties where kandiyohi had not been previously reported

Lincoln

Lyon

1. Steep Bank Lake, 9/90 148
2.
3. Lake Hendricks, 9/90 11

Lake Shaoratan, 9/90 50

. Cottonwood Lake, 9/90 46

III. South Dakota counties

Roberts

1.

Big Stone landing, 9/90 23

3
0
0

4
0
0

4.3

oo
~J

2.2

8.7



Hoppe and McKinnell:

Location

Cormorant Lake
Jacobson farm
Lake Latoka
Lake Mary
Quick farm

Lake George
Steep Bank Lake
Lake Shaokatan
Lake Hendricks
Cottonwood Lake
Star Lake

Block Lake
Eagle Lake
Nelson Lake
Lakes Ann&John
Starbuck Marina
Westport Lake

Koronis Boat Landing

Koronis Rest Area

Gausman farmsite
J.W Edwards WPA

Pomme de Terre Park

Wintermute Lake
Straw farmsite
Lake Moore
Lake Oliver

Mustinka river

Leopard frog collection locations (4/20/93)

County

Becker
Big Stone
Douglas
Douglas
Grant
Kandiyohi
Lincoln
Lincoln
Lincoln
Lyon
Meeker
Otter Tail
Otter Tail
Otter Tail
Pope
Pope
Pope
Stearns
Stearns
Stevens
Stevens
Stevens
Stevens
Stevens
Swift
Swift
Traverse

Coordinates

SW1/4 S1 TI38N R43W
NWI1/4 S7 T122N R45W

(Alexandria limits, shoreline SW of 194)

NW1/4 S18 T127N R38W
SE1/4 S31 T128N R41W
SE1/4 S31 TI121IN R34W
NE1/4 S1 T112N R 46W
S1/2 S23 T111N R46W
S1/2 S19 T112N R 46W -
SE1/4 S4 T113N R46W
E1/2 S5 T118N R31W
S1/2 S8 TI31N R38W
NE1/4 S15 T131N R40W
N1/2 S18 T131IN R37TW
SE1/4 S21 T126N R38W
(Starbuck city limits)
SW1/4 S22 T126N R36W
S1/2 S35 TI27N R32W
SE1/4 S35 TI127N R32W
NW1/4 S19 T125N R41W
NE1/4 S5 T124N R41W
NE1/4 S1 T124N R42W
SE1/4 S12 T125N R42W
NWI1/4 S22 TI25N R42W
NW1/4 S15 T122N R39W
SW . 1/4 S26 TI122N R43W
NE1/4 S31 T127N R47W



FIGURE 8 Leopard frogs, Rana pipiens. (a) typical member obtained from north-
ern United States; (b} Burnsi mutant of the leopard frog, obtained from Minnesota;
{c) Kandiyohi variant of the leopard frog, obtained from Minnesota; (d) top: a
“northern frog'’; bottom: the more pallid ““Mexican frog.”” Note that the spots be-
tween the dorsolateral ridges of the northern frog tend to be circular in contrast to
the transverse posterior spots in the corresponding area of the Mexican frog.

Appendix 1
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