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EDITORIAL NOTES

Joe Crowley
Ontario Ministry of Natural Resources and Forestry
Peterborough, ON
Joe.Crowley@ontario.ca

I always enjoy putting together the TCH, which is a
great opportunity to reflect on the past year and learn
about recent endeavors, adventures and
accomplishments of our colleagues across Canada. We
had an overwhelming number of submissions this year,
particularly for feature articles and notes from the field,
so we have a great issue in store for you!

It has been an eventful year for CHS, and our board
of directors has been keeping busy. We recently finished
drafting our new CHS Constitution and Bylaws, which
has just been ratified by our membership and submitted
to the Canadian Revenue Agency. Since the Canadian
Amphibian and Reptile Conservation Network and the
Canadian Association of Herpetologists (CAH) merged
in 2013, we have been operating under our previous
CARCNET constitution and by-laws — so this is an
important milestone for the organization. Another
important development for our organization in 2018 was
the formation of an ethics and diversity committee and
the drafting of a code of conduct to help govern CHS
meetings and other activities. The development of the
code of conduct was initiated by a CHS member, and
several members also contributed in drafting and
reviewing this document. This is a great example of the
way that CHS members can get involved and work with
the board or a relevant committee to address important
issues. In addition to this initiative, our members-at-
large have contributed to CHS’s work through a wide
range of activities, including helping to plan our 2018
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conference, submitting and reviewing content for TCH
and the website, engaging others through social media,
submitting and reviewing IMPARA nominations, and
ongoing participation in many other committee tasks. As
a volunteer organization, CHS really does depend on our
members to carry out our mandate and help make things
happen, and | thank all of our members who have
contributed in one way or another to CHS’s work over
the past year.

Another highlight of 2018 was the prominent role
that CHS had in the 2018 Joint meeting of
Ichthyologists and Herpetologists in Rochester, New
York. We were involved as a participating society and
also hosted a symposium, which was a huge success -
see the “Meetings” section of this issue for more detail. |
would like to extend a big thank you to Jackie Litzgus
for pulling the symposium together, David Green for the
idea and for providing support along the way, and all of
our invited speakers who made it possible. And while on
the subject of conferences, | would be remiss not to
mention the 2018 CHS conference in Kamloops, British
Columbia; packed full of excellent talks, great people,
warm hospitality and an exciting field trip, this
conference was an overwhelming success! A summary
of this year’s conference follows this editorial note

This issue includes five feature articles and 5 field
notes, which will provide you with lots of interesting
reading on a cold wintery day! We also have lots of
thesis abstracts and a long list of recent publications in
Canadian Herpetology for you to peruse. Our list of
recent publications in Canadian Herpetology is
particularly impressive this year, due in large part to the
2018 ‘amphibian and reptile’ special issue of the
Canadian Field Naturalist, which David Seburn
highlights in his review. And don’t forget to check out
the News and Announcements Section for information
about many of the activities and accomplishments
mentioned above.

M EETINGS

TCH will post announcements about

Page 4 of 43

The 2018 Canadian Herpetological Society (CHS)
conference and annual general meeting was held at
Thompson Rivers University in Kamloops, British

Columbia from September 21-24. This year’s
conference was  kick-started with a full-day
“herpetofauna and roads” workshop on the Friday,
hosted by the BC Ministry of the Environment and
Climate Change Strategy. The workshop was attended
by over 90 people and brought together government,
consultants, academics, and other conservation
professions to discuss the effects of roads on
herpetofauna and to explore collaborative solutions to
this threat. The workshop consisted of presentations and
panel discussions that covered a range of topics,
including the impacts of roads on herpetofauna, existing
monitoring and research programs, and the effectiveness
of current mitigation efforts. Workshop participants also
provided advice to inform the development of a best
management practices document for mitigating the
effects of roads on amphibians and reptiles in B.C. The
Friday workshop was followed by an evening social at
The Den pub in the Thompson Rivers University
conference centre. Conference participants met new
people and caught up with long-time colleagues over a
drink and - in this case — mountains of wings, deep-fried
pickles and other (not so healthy but very delicious) pub
food.

The CHS conference was attended by about 100
delegates and we had a packed schedule of talks on

upcomingSaturday and Sunday, with a total of 39 platform

herpetological meetings and provide reports of recently presentations and 19 poster presentations. In keeping

held meetings.

Canadian Herpetological Society
2018 Conference and Annual General Meeting

Joe Crowley
Ontario Ministry of Natural Resources & Forestry
Peterborough, ON
joe.crowley@ontario.ca

with the theme of Friday’s workshop, Kari Gunson gave
the opening plenary presentation entitled “Current state
of practice for herpetofauna road-mitigation solutions
and recommendations for implementation”. The
presentation built on the previous day’s discussion, and
was an excellent overview of the subject for those who
were not able to attend on Friday. Our second plenary
presentation, which started things off on Sunday
morning, was delivered by Leslie Anthony and was
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entitled “My #scicommlife: snakes, aliens and other
tales of science communication”. Leslie discussed the
growing importance of effective science communication
in an age of social media, and he shared some
observations and valuable advice that he picked up
during his dual life as a scientist and author. Leslie did
not disappoint in delivering an engaging and thought-
provoking talk, and he reminded everyone of our
important role in communicating the results of our work
— not only to the scientific community but also to the
public. The full conference program, which includes
titles and abstracts for all of the conference
presentations, is available on the CHS website.

Conference participants at the 2018 CHS poster session.

Our Annual General Meeting was held on Saturday
afternoon. After welcoming everyone and introducing
the CHS Board of Directors, Joe Crowley summarized
the Society’s work over the past year in his president’s
address. Some of the highlights included: CHS
participation in the 2018 Joint Meeting of Ichthyologists
and Herpetologists in Rochester, New York; progress on
four IMPARA sites and updated guidance for IMPARA

authors; continued success of the CHS Facebook Page,
which is now over 1,900 members strong and has
become an important forum for education and
collaboration; ongoing collaboration between CHS and
several partner organizations, including the Canadian
Herpetofauna Health Working Group and IUCN
Amphibian Specialist Group — Canada; the completion
of several CHS guidance documents (Conference
Guiding Document and Awards Guiding Document); the
creation of an Ethics and Diversity Committee and draft
CHS Code of Conduct; and the completion of the draft
CHS Constitution and Bylaws. In Jose’s absence, Joe
also presented the 2017 Treasurer’s report, which
indicated that CHS had an end-year balance of
$7,632.90. Successful conferences over the past few
years have left us in a comfortable financial position,
and we discussed the importance of conferences as our
main source of funding. We also discussed our
upcoming conferences in 2019 and 2020, and David
Green provided a ‘teaser’ presentation to get us excited
for the 2019 conference in Montreal — and it worked!
Throughout the meeting, we heard further updates from
CHS committees and discussed several other topics,
including the CHS draft constitution, the new code of
conduct, board vacancies, and several issues raised by
the membership. For more detail on the AGM
discussions, please feel free to request a copy of the
meeting minutes.

After a day of interesting presentations and
engaging discussions, spirits were high as everyone
trickled into The Den for the conference banquet. Back
by population demand as Master of Ceremonies,
Jonathan Choquette kept the night running smoothly.
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After a buffet-style dinner, Frank Ritzie treated us to an
overview of the natural history of the Thompson River
Valley, with a focus on the local herpetofauna,
accompanied by stunning videos and photographs. After
Frank’s talk, we launched into our awards ceremony and
acknowledged the accomplishments of several
individuals who have made outstanding contributions to
amphibian and reptile conservation and research in
Canada (See “2018 CHS Awards” in the “News and
Announcements” section of this issue for a detailed
overview of this year’s awards). After her initial surprise
and excitement had passed from receiving the Michael
Rankin Distinguished Canadian Herpetologist Award,
Christine Bishop led us into the final portion of the
evening — the much-anticipated (and always highly
competitive) Canadian herp trivia.

The following morning, a convoy of about 50
herpetologists headed out on our annual field trip in
search of local amphibians and reptiles. We managed to
find our first reptile an impromptu roadside stop:
Thamnophis elegans — AKA Canada’s most interesting
snake (according to Dr. Gregory’s presentation earlier
that weekend). Despite gloomy skies at the onset, the
sun was intermittently covering the mountain valley in

soft morning light by the time we arrived at our first site.

The group split into three: Frank Ritzie led a smaller
group to several different locations in the area, while the
other two groups, led by Karl Larson and several
volunteers, took turns hiking up to the a nearby Western
Rattlesnake den and exploring the valley bottom. The
hike to the rattlesnake den was challenging but
breathtaking and, although the snakes were not yet
present in high numbers, both groups found several
individuals ranging from newborns to adults. Standing
at the den and looking down into the valley gave
participants a unique perspective of the diversity of
habitats that these species use over the year — as well as
the considerable migrations they undertake. Several
rattlesnakes were also located in the valley below, along
with numerous Western Yellow-bellied Racers, Great
Basin Gophersnakes, both species of Gartersnake, and a
lone Rubber Boa (though not everyone saw all species).
We didn’t encounter many amphibians at the main site,
with the exception of Columbia Spotted Frog. Frank’s
group managed to add a few additional species to their
list, including the Western Painted Turtle, Northern
Alligator Lizard, and Long-toed Salamanders. We also
observed a number of other wildlife species throughout
the day, including Big-horned Sheep. The field trip
wrapped-up with a relaxing stop at Harper’s Trail
winery, where we enjoyed a wine tasting and some
excellent cheese platters. Participants sat on the patio
sipping some wine, reflecting on the day’s adventure
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and taking in the spectacular view (mountains draped in
warm afternoon light, sun showers and rainbows); I
suspect almost everyone was thinking that this is exactly
how every CHS field trip should end....

LR R, S SR R g
Amphibian and reptile habitats that were explored during the
CHS field trip (top and 3" from the top); Western Rattlesnake
(2™ from top) and Northern Alligator Lizard (bottom). Photos
by Joe Crowley (top 2) and Patrick Moldowan (bottom 2).
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I would like to thank Karl Larson, the local
organizing committee, and all of the volunteers who
organized this year’s conference; this is no small feat
and they did a fantastic job! A big thank you also goes
out to Thompson Rivers University for providing a
wonderful venue and welcoming us to Kamloops. It
takes a group effort to make a conference such an
overwhelming success, so thanks to everyone else who
contributed to this year’s conference, including our
sponsors, workshop organizers, field trip leaders,
platform and poster presenters, student award judges,
banquet MC, CHS board members, and everyone who
attended! | look forward to seeing you all in Montreal
in 2019!

PR

CHS Symposium at the 2018 Joint Meeting of
Ichthyologists and Herpetologists (JMIH)

Jackie Litzgus
Laurentian University
Sudbury, ON
jlitzgus@Ilaurentian.ca

a -~

Speakers at the JMIH CHS symposium (from left to right,
front to back): Dr. Jennifer Neuwald, Dr. Dede Olson, Dr.
Jackie Litzgus, Dr. Steve Lougheed, Dr. David Green, Dr.
Leslie Anthony, Dr. Njal Rollinson, and Dr. Barry Sinervo.

The Canadian Herpetological Society hosted a
symposium at the Joint Meeting of Ichthyologists and
Herpetologists (JMIH) in Rochester, NY in July
2018. The symposium focused on the effects of climate
change on northern populations of reptiles and
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amphibians. Seven invited speakers came from across
Canada and the USA, including researchers from
government and academia, and spoke on diverse topics
ranging from climate sensitivity modelling; range
expansions; landscape genetics; and impacts of climate
change on invasive species, TSD, growth and
development in turtles. The symposium was well-
attended and provided an excellent opportunity to
showcase the CHS at an international meeting.

FEATURE ARTICLES

A Summary of Ten Years of the Marsh
Monitoring Program for Breeding Amphibians
at the Atikokan Generating Station

Dan Gregory
Plant Ecologist
Oakville, Ontario
All photographs by Dan Gregory

Introduction

In conjunction with its corporate biodiversity
program, Ontario Power Generation (OPG) has
commissioned a wide range of natural heritage surveys
to document the vegetation, flora, and wildlife on its
various properties. Among the investigations |
conducted for OPG at several generating stations is the
marsh monitoring program (MMP) for breeding
amphibians. One of these projects extended over a ten-
year period on the grounds of the Atikokan Generating
Station (AGS), starting in the spring of 2006 and
continuing every year up to and including the summer of
2015 (I also conducted a companion MMP at the
Thunder Bay Generating Station over this same period).

The MMP is administered in Ontario by Bird
Studies Canada (BSC), which employs a standardized
survey protocol to determine levels of amphibian
breeding activity in wetlands. This method has been
applied at numerous marshes throughout the Great
Lakes basin and areas beyond since 1995. The collective
data submitted to BSC over the years have been used to
assess population trends of anurans within and among
the individual lake basins, as well as for the Great Lakes
basin as a whole (Tozer 2013; Bird Studies Canada
2015).

The original intent for the MMP at the AGS was to
apply the survey protocol at a single wetland station
located on the northern shore of the Lower Basin
(identified herein as the MMP Wetland). This water
body is fully-contained within the generating station’s
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land base and also supports extensive, well-developed
emergent  marshes, submerged aquatic  plant
communities, and open water; it is also part of a
provincially significant wetland complex. However,
after an early spring site reconnaissance of the overall
property in 2006, | expanded the program to include
brief surveys at ten other wetlands (identified here as
Wetlands RW1 to RW10) as a means of documenting
the broader composition and distribution of breeding
amphibians and to complement the formal MMP survey
data. | also noted occurrences elsewhere on site and in
the environs at 12 other wetlands, but irregularly and
only as time permitted. This approach provided some
insights into seasonal patterns of wetland use by the
various amphibian species, as well as differences among
the wetlands as breeding habitats based on their
respective biophysical characteristics. | also recorded
opportunistic observations of snakes and turtles,
including turtle nesting sites.

The ten-year results are summarized in a report to
OPG (Gregory 2015); however, because the MMP
survey at the AGS was one of the few data sets
submitted to BSC that was collected in northwestern
Ontario, | thought the results would be of some interest
to the members of the CHS.

Location and Site Description

The AGS was constructed in the 1980s as a coal-
fired generating station, but was recently converted to
biomass fuel. It is located in northwestern Ontario along
Highway 622, approximately 12 km north of Atikokan
in the District of Rainy River and 220 km west of
Thunder Bay. The entire property covers approximately
800 ha, of which about 10% is dedicated to the
generating station’s facilities, with the remaining area
consisting of rocky uplands, mixed terrestrial forest
cover, diverse wetlands, and ponds and lakes, all of
which are interspersed with various sites of cultural
origin.

The AGS landscape exhibits the marks generated by
prior iron ore mining activities that were once centered
on Steep Rock Lake, which abuts the western property
boundary. Virtually all of the wetland habitats on the
AGS were influenced to some degree by, and in some
cases were created directly as a result of, activities
associated with the mines (see Pye 1968; Taylor 1978).
For example, the two largest water bodies within the
AGS property - the Lower Basin and the Upper Basin -
were substantially expanded due to damming and
alterations to overland flow.

The locations and landscape context of the surveyed
wetlands are shown on Figure 1. They vary from small,
seasonally ponded depressions in what are clearly sites
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of cultural origin (including roadside ditches), to beaver
ponds, to woodland ponds, to open thicket
swamp/marsh  complexes, to larger emergent

marsh/submergent aquatic/open water sites (Figure 2).

Figure 1. Landscape context of the Atikokan generating
station showing the property boundaries and locations of the
surveyed wetlands. The Lower Basin and Upper Basin are
identified as L.B. and U.B., respectively.

Methods

| applied the MMP survey protocol at a survey
station established on the Lower Basin, but surveyed the
other ten wetlands at a reconnaissance level. The
specific MMP survey protocol is described in detail in
Bird Studies Canada (2008); however, in brief it entails
first establishing a sample station in a representative
marsh so that the survey may be conducted from
precisely the same point(s) over the course of the
amphibian breeding season and in subsequent years.
The survey station is the centre of a 200 m long base
line, from which a 100 m radius sample area (semi-
circle) is projected into the wetland. Surveyors stand for
three minutes and record all species that can be heard
calling within the sample area, the estimated locations of
calling, abundance (counts or estimates), and any
species that appear to be calling outside the survey area.
The call levels are: 1 - numbers of individuals can be
readily counted, with no overlapping calls; 2 - calls
distinguishable allowing an estimate of the numbers of
individuals, but with some overlapping calls; and 3 - full
chorus of calls, continuous and overlapping, with too
many individuals to count or estimate. Aside from the
call data, | also recorded basic meteorological
information, including % cloud cover, wind (Beaufort
scale), precipitation, survey air temperature, and marsh
water temperature.
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that annually support breeding amphibians: the MMP wetland
(top), which is an extensive cattail marsh interspersed with
open water zones; RW 2 (centre) is a permanent pond within a
bedrock-dominated  landscape that supports several
amphibians, notably spring peeper, green frog, and gray
treefrog; and RW6 (bottom) is a temporary pond on a cultural
site that is the primary breeding pond for boreal chorus frog.

The same station is surveyed one night per month,
commonly starting around the beginning of May and
ending in mid-July. For northern Ontario, the BSC

Figure 2. Examplesof various nds of wetlands at the AS
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guidelines suggest the periods of May 1 to 15, June 1 to
15, and July 1 to 15 respectively, with a minimum of 15
days separating consecutive survey dates. For the most
part, these recommended survey dates have been met
over the years, but with some exceptions due to earlier
or later than normal onset of spring. Surveys in northern
regions are undertaken at least one-half hour after sunset,
or after 2200 hours, whichever comes first.

I conducted the reconnaissance-level inventory of
the other ten wetlands in the afternoons (generally
between 1:30 and 4:30 PM), and again during the
evenings (from 7:30 to 9:30 PM), prior to the formal
night-time MMP survey. | spent approximately five
minutes at each reconnaissance wetland, recorded the
species calling and/or sighted, and noted their respective
call levels (the exception being 2006, at which time 1
only recorded species presence).

In addition to field notations, | also endeavoured to
take audio-visual recordings (avi files) at the MMP
wetland and at all of the reconnaissance wetlands in
order to generate a comprehensive sample of amphibian
calls and site conditions.

Survey Results
Amphibians

I recorded eight species of anurans over the ten-year
survey period, including Wood Frog (Lithobates
sylvaticus), Spring Peeper (Pseudacris crucifer), Boreal
Chorus Frog (Pseudacris maculata), Northern Leopard
Frog (Lithobates pipiens), Gray Treefrog (Hyla
versicolor), Green Frog (Lithobates clamitans),
American Toad (Anaxyrus americanus), and Mink Frog
(Lithobates septentrionalis). These species represent all
of the anurans in northwestern Ontario (MacCulloch
2002.). The ten-year survey results are summarized in
Table 1, which indicates the number of years each
species was recorded at a particular call level by month
and by wetland.

Abbott (2004) and Robinson (2004) noted regional
variations in species-richness and distributions based on
surveys of numerous ponds and lakes in northwestern
Ontario. Based on surveys from 93 ponds and lakes in
northwestern Ontario in 2001 and 2002, Robinson
(2004) reported the following percent occurrences of
anurans: Spring Peeper (98 %), Wood Frog (85%),
American Toad (78%), Chorus Frog (45%), Green Frog
(37%), Mink Frog (30%), Gray Treefrog (27%), and
Northern Leopard Frog (6%). Abbott (2004) presented
comparable results for this region over the same period.
The data from the AGS survey effectively exhibit
similar patterns, but with some minor differences.

Spring Peeper (Figure 3) was recorded in relatively
high frequency in all surveyed wetlands, including at a
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few sites for all 10 years of the survey. It was
conspicuously vocal during the May site visits and was
also recorded frequently in June (but usually in lower
numbers), and less frequently in July. This species
called predominantly at night. Gray Treefrog (Figure 4)
was also recorded in all of the surveyed wetlands;
however, it showed a slight preference for small ponds
with marshy margins. Its breeding was clearly most
prominent in June, with only occasional calling noted in
May and July. Boreal Chorus Frog was found in all but
one site, but showed a stronger association with shallow,
temporary ponds and ditches. Apart from its primary
breeding site at the AGS (Wetland RW6), Boreal
Chorus Frog also tended to call mainly in May and
during the mid- to late afternoon/early evening period.
Green Frog was consistently recorded over the ten-year
survey period, but only at larger, permanent marshes
and ponds having stable areas of open water.

e #—:.\‘ .';.i‘ -‘A iy " j‘.‘ 7o ‘:-“ s 0 f" [ "" " . .
Figure 4. One of several Gray Treefrogs found crossing Hwy
622 on July 17, 2009 (bottom).

e

According to AGS staff, Northern Leopard Frog
was once very abundant on site, but suffered
conspicuous population declines in the 1990s. The
breeding call data on Northern Leopard Frog are
discontinuous and are especially sparse in the early

Page 10 of 43

portion of the ten-year survey period, but in more recent
years this species does appear to have increased its
presence slightly. That said, its calls in early spring may
have been missed had it been breeding in the same
wetlands as the much louder Spring Peeper.

Data on Wood Frog, American Toad, and Mink
Frog are rather limited; however, I speculate that Wood
Frog populations are probably stable and widespread,
but that its breeding period has simply been missed most
years due to its typical early emergence and very short
breeding period. The limited data on this species,
nonetheless, are evidently from the early spring site
visits. American Toad and Mink Frog are early and late
breeders respectively; frequent sightings of juvenile
toads emerging from small ponds later in the season
suggest that, as with the Wood Frog, the survey has
generally not coincided with its breeding period.

Reptiles
According to MacCulloch (2002), four species of

reptiles are known to occur in northwestern Ontario,
three of which were identified for the AGS property:
Eastern Gartersnake (Thamnophis sirtalis sirtalis),
Western Painted Turtle (Chrysemys picta bellii), and
Snapping Turtle (Chelydra serpentina). Although |
conducted some searches intermittently as time
permitted, including lifting cover objects, | did not find
Red-bellied Snake on site, the other reptile known for
the southern part of this region.

Of the three reptile species, Western Painted Turtle
is clearly the most conspicuous at the AGS, particularly
in May when numerous individuals congregate and bask
on logs, and in June when females leave ponds in search
of nesting sites. Western Painted Turtle is most strongly
associated with the larger, permanent water bodies on
site, and was often seen in large numbers, especially at
locations where there are floating logs or rocks sloping
into the water (Figure 5). Although | have not kept a
regular count of individuals for each sighing, I did on
one occasion record a total of 152 turtles basking along
the margins of just one bay in the Lower Basin.

| recorded far fewer sightings of Snapping Turtle
over the survey period, and there were some years when
I did not record any observations of this species. The
lower number of records is likely due to Snapping Turtle
being more aquatic and having a tendency to bask less
than Western Painted Turtle. All of the specimens have
been fairly large (Figure 6) and most often seen in the
more extensive, permanent water bodies, notably the
Lower Basin, and rarely in smaller ponds. Most of the
observations are of single specimens, although on one
occasion | counted five Snapping Turtles basking on the
same logs as Western Painted Turtle.
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Figure 5. Large congregations of basking Western Painted
Turtles (and occasional Snapping Turtles) are common on
parts of the Lower Basin on warn spring days (photographed
May 16, 2012).

Figure 6. View of a Iarge baskingnpping Turtle taken -
May 17, 2010, in the Lower Basin.

Eastern Gartersnake (Figure 7) sightings on the
other hand have been infrequent and more by chance
over the years, with only nine records in total. Most of
the sightings were recorded in May. In general, the
species appears to disperse widely in spring and was
found in varying kinds of sites, including meadows
along roadsides and in open woodlands on rock outcrops,
but was observed more frequently along marshes where
the species commonly forages. Individuals have ranged
from 10 cm long up to a total measured length of 98 cm.

Figure . Eastern Garternake bserved on May 8, 206,
adjacent to the Lower Basin.
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During the course of the monitoring program and
other surveys at the AGS, | have observed the frequent
use of many open sand and gravel deposits as turtle
nesting sites. These sites include open sand and gravel
deposits dating from the mining era, but equally various
constructed facilities, including block dams, roadsides,
the banks of a railway causeway that crosses the Lower
Basin, and even the sides of the former coal yard. The
nests were defined as shallow, circular depressions in
the substrate, and more often by the presence of egg
shells scattered on the ground. Most of the nests
identified to date had been excavated and opened by
predators, probably Red Fox. It is also evident that these
nesting sites have been used repeatedly over the ten-year
survey period, and many sites have contained multiple
nests each year.

Discussion

The breeding phenology of the frog and toad species
recorded at the AGS exhibit the same essential patterns
as elsewhere in the Great Lakes Basin (Tozer 2013).
However, the collective observations suggest that the
dates of amphibian emergence and breeding have ranged
quite widely between 2006 and 2015 in response to
variations in the ambient weather conditions. Annual
fluctuations in spring temperatures have, in fact, been
distinctive in northwestern Ontario over the ten-year
survey period, which has included some extreme
examples of warmer and colder spring weather. For
example, minimum daily temperatures in March 2012
were often at or above 0° C, and the maximum daily
temperatures on many days in the latter half of March
ranged from 10° C to 20° C. In 2012, the MMP survey
records for Spring Peeper and Boreal Chorus Frog are
entirely confined to early May, indicating that these
species began calling much earlier than in other years.
Only one Gray Treefrog was recorded in June, 2010,
suggesting that this species had also completed its
breeding season earlier than usual, sometime between
the site visits in May and June. Moreover, as part of
another project conducted on site in mid-April 2012, |
took the opportunity of visiting all of the surveyed
wetlands, and recorded full choruses of Spring Peeper,
Boreal Chorus Frog, and what was presumably the tail
end of the Wood Frog breeding period.

Conversely, the winters of 2013 and 2014 were
consistently very cold, such that in 2014 Lake Superior
became largely ice-covered and lakes and ponds in the
northwestern Ontario interior remained frozen well into
May. Mean daily temperatures in March and the early
part of April in 2013 and 2014 generally remained well
below 0° C, and mean minimum temperatures frequently
fell to the minus twenties and thirties. The two years in
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which | have recorded Wood Frog breeding calls to any
significant degree were during the two consecutive late
springs in 2013 and 2014, and it seems that the breeding
peak was delayed until mid- to late-May in these two
years.

Green Frog breeding calls have been consistently
associated with June and July, and, unlike the earlier-
breeding species, has apparently been unaffected by
spring-time temperature variations over the years. Given
the extremes described above, it is likely that spring
emergence of amphibians in northwestern Ontario has
varied by as much as four to five weeks over the ten
years of the monitoring program.

Amphibian breeding activity has not only been
influenced by annual variations in spring weather
conditions, but also by day-to-day temperature
fluctuations within particular months. For example, the
first scheduled site visit in 2015 was on May 18;
however, snow fell that afternoon and the temperature
dropped to 3°C by 5:00 PM and to just below 0°C by
night. | did not record any calls that evening. The next
day the temperature quickly rose to 12°C, and dropped
to only 10° C at night: full choruses of Boreal Chorus
Frog (by as early as 10:00 AM) and Spring Peeper that
same day are indicative of the rapid responses of the
amphibians to changing weather conditions.

Conclusions

I would be remiss if | did not convey certain
limitations regarding the ten-year database. Selecting a
single, representative date in each of the three months of
the annual survey period has proven demanding in some
years owing in part to travel and project logistics, but
also to annual variations in the development of suitable
spring breeding conditions, as well as daily temperature
fluctuations (especially in the early portion of the
breeding season). Scheduling surveys to coincide with
species that usually breed over just a few days (Wood
Frog and American Toad) has been especially difficult
and, in most cases, unsuccessful. | previously made
reference to the fact that Northern Leopard Frog often
calls at the same time and in the same sites as Spring
Peeper, which is generally much more numerous and
vocal. Accordingly, the data on Northern Leopard Frog
may also be less than exemplary. Repeating precisely
the same survey approach over a ten-year period has
tended to even out some of these discrepancies, but
some data gaps remain nonetheless (i.e., notably
regarding Wood Frog and American Toad).

The MMP survey protocol is considered a
straightforward and efficient survey method for calling
amphibians (Hecnar and Casper 2009) and has been
effective at capturing amphibian breeding patterns at the
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AGS site. However, extending the survey to include
several kinds of wetland sites other than marshes, as
well as conducting afternoon site visits, has resulted in a
more complete perspective. Boreal Chorus Frog, for
example, would not have been detected to the extent that
it has been if the monitoring program had concentrated
on marsh habitats and was only conducted at night.
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Changing the Colour of Squares: Results from a
Series of Bioblitz Events in Southern Ontario

Wayne F. Weller
Associate, Herpetology Section, Department of Natural
History, Royal Ontario Museum, Toronto, ON
wayneweller@bell.net

For decades, bioblitz events have provided scientists
and land resource managers valuable information
regarding the distribution of plants and wildlife. Such
events are generally “intense periods of biological
surveying (usually 24 hrs) by scientists, naturalists,
volunteers and keen members of the public, in an
attempt to record as many living species as possible
from a given area” (Catling et al. 2017). They are often
organized or hosted by a partnership of conservation,
education and research organizations (e.g. Ontario
Bioblitz, https://www.ontariobioblitz.ca/; Bioblitz
Canada 150, https://inaturalist.ca/projects/bioblitz-
canada-150) and held as group events, or conducted by
individual people. Since | wanted to contribute to these
efforts, but was unable to participate in any of the group
events scheduled for 2018, | searched for a personal
project in southern Ontario by reviewing the Ontario
Reptile and Amphibian Atlas (ORAA) species maps on
the Ontario Nature website
(https://ontarionature.org/oraa/maps/) to  determine
which areas in the Regional Municipality of Niagara and
the Regional Municipality of Haldimand-Norfolk would
most likely provide additional important frog and toad
distributional information.

| chose to conduct a series of 5 bioblitz events
within roughly a 220 km? area at the base of the Niagara
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Peninsula (Figure 1). This area is roughly bounded by
the Six Nations Reserve on the west (80° 15 west
Long.), southern Hamilton on the north (43° 10’ north
Lat.), just east of Dunnville on the east (79° 25° west
Long.), and Lake Erie on the south. My focus was on
finding Western Chorus Frogs (Pseudacris triseriata)
and Gray Treefrogs (Hyla versicolor), since the most
recent ORAA maps for these species indicated that from
much of his area Chorus Frogs have never been reported,
and Treefrogs have not been reported in the last 20 years.
Other species of anurans, including Eastern American
Toad (Anaxyrus a. americanus), Spring Peeper
(Pseudacris  crucifer), Wood Frog (Lithobates
sylvaticus), Northern Leopard Frog (Lithobates pipiens),
and Green Frog (Lithobates clamitans) were considered
incidental, and those heard calling were also noted.

s

Figure 1. Survey area in southern Ontario outlined in red.

My bioblitz events started in the early afternoon and
ended at roughly midnight (10-11 hrs) on 21 and 27
April for Chorus Frogs. For Treefrogs, the dates were
23 May, 14 June, and 20 June. Survey results from 2013
and 2015 for Gray Treefrogs in 2 squares are included
here because the records | submitted to the ORAA in
those years were inadvertently omitted from the
mapping. All records obtained for the 7 species
encountered were of calling individuals. Chorus Frogs
were heard calling at 60 localities within 19 of the 22
squares, and Treefrogs at 32 localities within 15 squares
(Table 1). Tape recordings of Chorus Frog and Treefrog
calls were made at multiple sites and have been
submitted to the Royal Ontario Museum’s digital media
collection as vouchered records. Statistics for the other
species heard calling are also included in Table 1.

Western Chorus Frogs and Gray Treefrogs were
detected, sometimes at multiple locations, within most
of the surveyed UTM squares (Figure 2). Fifteen (15)
squares for Chorus Frogs and 1 square for Treefrogs will
now change from blank (i.e. uncoloured) to yellow
(never before reported to occur, but now reported in the
last 20 years) when the ORAA maps are updated with
2018 data. Similarly, 13 squares for Treefrogs will
change from red to green (reported over 20 years ago,
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and now more recently). The colour of some squares
will remain as currently mapped. Similar figures for the
non-targeted species have been prepared but are not
included here; however, the information is included in
Table 1.

Table 1. The number of targeted (bold) and incidental

amphibian species discovered within the 22 squares visited.
Species # of # of # of Squares Changing Colour
UTM | Sites | Blankto [ Redto | Remain | Remain
Squares Yellow | Green | Yellow | Green
Pseudacris
triseriata 19 60 15 0 3 1
Hyla
versicolor 15 32 1 13 0 1
Anaxyrus
americanus 3 3 0 2 0 1
Pseudacris
crucifer 10 17 0 5 0 5
Lithobates
sylvaticus 9 17 0 6 0 3
Lithobates
pipiens 6 7 0 4 0 2
Lithobates
clamitans 4 4 0 2 0 2
Total -- 140 16 32 3 15
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Figure 2. The number of localities within each UTM square
at which Western Chorus Frogs (top) and Gray Treefrogs
(bottom) were discovered, and in brackets, the number of

Page 14 of 43

localities at which calling was recorded (i.e. vouchered). Each
UTM square visited is outlined in black and the square
number is noted at the top of each square (all are within Zone
17; e.g. 17NH77).

We now know that Western Chorus Frogs,
previously not reported from this area of southern
Ontario, do in fact occur in suitable habitats. We also
know that Gray Treefrogs, previously not reported from
this area in over 20 years, occur in this area in suitable
habitats. | would suggest that Chorus Frogs and
Treefrogs have occurred in this area for decades and
were simply not reported to any atlas program (Ontario
Nature or the Ontario Herpetofaunal Summary) rather
than have inferring that they reinvaded from outside
areas. This is important information for land and
resource managers, conservation organizations, and
scientists to have in relation to discussions of amphibian
decline (habitat loss and/or diseases) and climate change.
I recommend to those looking for a field project to
review existing species mapping in your area, and
consider participating in a group or an individual
bioblitz event to increase our present knowledge of
distributions of amphibians and reptiles in Canada.

I wish to thank Tanya Pulfer (Ontario Nature) for
permission to use the ORAA website maps upon which
I superimposed the results of my surveys. My thanks to
Joe Crowley and Jackie Litzgus for providing
constructive comments on a previous version.
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Canadian herpetofauna, by consequence of their
geographic range, live “on the edge”. Climatic
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constraint, geographic range restriction, low population
density, and habitat loss to human encroachment are
major challenges for the persistence of amphibians and
reptiles in Canada, and for researchers/managers who
endeavor to study and conserve these animals. Failure to
detect the presence of an individual or species in
occupied habitat is a common problem. Factors
influencing detectability include small population size,
cryptic behaviour, complex habitat(s), weather- and
time-sensitive sampling periods, limited sampling effort,
and observer experience, among others. It s
encouraging to see many researchers undertaking
targeted study of detectability for Canadian
herpetofauna,  especially ~ because  pre-existing
detectability estimates in the literature are not
necessarily appropriately applied to low(er) density
northern populations. More than ever, detectability
estimates are critical for informing mitigation and
conservation policy, especially for mandated species at
risk surveys on habitat slated for development.
Detectability can be applied at multiple scales, including
at the individual-level (e.g., for life history and
demographic study) and at the species-level (e.g., for
presence-absence surveys). Using examples from a
long-term study of turtles at the Algonquin Wildlife
Research Station, | will briefly discuss detectability as it
pertains to demography in long-lived species and our
understanding of presence-absence for a species at risk.

In 2018, researchers at the Algonquin Wildlife
Research Station celebrated 46-years of continuous
ecology, life history and conservation-focussed study of
turtles in Algonquin Provincial Park, Ontario (Snapping
Turtles, 1972-present; Painted Turtles, 1978-present;
Blanding’s and Wood Turtles, intermittent). This study
has resulted in over 80 peer-reviewed publications,
trained dozens of graduate students, introduced
hundreds of post-secondary students to field biology,
reached thousands annually through outreach, and has
contributed greatly to policy (e.g., COSEWIC species
assessments, informing policy decisions to end the
harvest of Snapping Turtle in Ontario), and our
collective knowledge of long-lived species biology. For
all that the study has accomplished, many basic
questions remain.

Of particular interest to me is the detectability of
individuals over time. Is an individual truly absent or
have they just gone undetected during survey efforts?
We might be interested in individual detectability to
address questions of age-, size-, and sex-specific
survival, habitat use, growth and longevity, for instance.

Snapping Turtle R10 (034A notch) is an exemplary case.

Turtle R10 was first captured and marked in summer
1979. As a young-ish male (Table 1), he regularly
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moved through a circuit of lakes in the Algonquin
Wildlife Research Area but maintained a solid recapture
history in years that followed (1985, '87-'88, '90-'92). He
was a member of a radio telemetry study throughout the
1980s and was featured in a research paper on
territoriality (Galbraith et al. 1987. Canadian Journal of
Zoology 65: 2623-2629.). By 1992, he had
demonstrated slow but steady growth (Table 1). He was
subsequently sighted in 1995 and 1996 but evaded
recapture, until summer 2018. During his quarter-
century hiatus, R10 grew by a mere =4 cm straight
midline carapace length, added 4 kg of mass, and is now
at an estimated ~80 years of age (Table 1). The question
remains: where has he been the past 25 years or so? For
that matter, where have the others been? R10 joins a
growing list of Snapping Turtles that have been recently
recaptured after extended absences in the Algonquin
Park study (Table 2). While some water bodies with
marked individuals are not surveyed or trapped regularly
(and therefore we are unlikely to encounter these
individuals), some sites are sampled often and
intensively, making such absentee-ism particularly
interesting. Have some individuals been particularly
good at avoiding detection? Do these turtles regularly
move into peripheral lakes that we do not sample? In
the bigger picture, such extended absences can lead to
assumed mortality or (semi-) permanent emigration, and
in-turn appreciable underestimates of survival and, in
some cases, misrepresentations of species occupancy.
This latter point about detectability and species

occupancy brings me to my next example.
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Snapping Turtle R10 returns to the lab after a quarter-century
for weighing and measurement.

Researchers inspect the well-worn growth rings on the keratin
scute of Snapping Turtle R10.

Long-term research and monitoring has taken place
at many turtle nesting sites in Algonquin Park. In 2017,
turtle researchers had quite a surprise. After 40-years of
annual surveys and umpteen survey hours, an adult
female Wood Turtle was found at one particular site. By
many accounts, she is a bit of a stranger moving into a
foreign land. She occupies atypical habitat seemingly at
the periphery of the known range. Through indirect
assessment (abdominal palpation), she appears to have
nested in the past two years, perhaps facilitated by
sperm storage. Needless to say, with 40-years of surveys
and a conservatively estimated =1000 survey hours in
the area annually by experienced persons, her detection
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probability is infinitesimally small. | am left with many
questions: Did we witness a far-flung dispersal event?
How rare are such events? Where did she come from
and where is she going? Can we expect others? What
landscape features did she use in her long-distance
movements while striking out? Can these features be
characterized and protected? It is important to know
where species are. After all, we cannot protect what we
do not know. However, knowing where species are
going or will go is imperative for maintaining corridors,
facilitating dispersal and allowing populations to thrive,
not just persist.

Table 1. Abbreviated recapture history of Snapping Turtle
R10 (034A notch) from Algonquin Provincial Park. Median
age estimate derived from Armstrong and Brooks (Ecological
Modelling 250: 119-125; Chelonian Conservation and
Biology 13(1): 9-15).

Year of | Straight midline Mass Median age
capture carapace length (kg) estimate in
(cm) years (95% CI)
1979 30 6.3 ~40 (15~85)
1992 32.1 8.4
2018 36.0 12.0 ~80 (55-125)

Table 2. Adult Snapping Turtles with extended absences and
recent recaptures in the long-term Algonquin Wildlife
Research Station study. Site search effort loosely defined as
“low” when site is sampled at >5-10 year intervals, usually
with low effort; “med” (medium) when site is sampled =2
year intervals or annually with low sample effort; “high”
when site is sampled annually, often with high effort. Range
on site search effort reflects shift in search effort at a site over
time and/or site switching by a turtle.

Snapping Year Year Year of Years Site
Turtle ID | of first went recapture between search
(sex) capture | missing recapture effort
A07 (F) 1972 2004 2013 9 Med
D16 (F) 1991 1990 2015 25 Low
H16 (M) 1984 1988 2009 21 Low
R10 (M) 1979 1992 2018 26 Medium
R11 (M) 1985 1992 2013 21 Low-Med
R13 (M) | 1977 1988 2015 27 Low
X04 (M) | 1976 1985 2010 25 Med-High
X10(M) | 1977 2001 2009 8 High
Y12 (M) 1976 1997 2011 14 Low-
Med-High
Y16 (M) 1976 1998 2015 17 Med-High
Z04A (F) 1974 1995 2011 16 Low
718 (M) 1976 1996 2012 16 High

As stated earlier, | write this piece with interest in
detectability for herpetofauna and their habitats
contending with development. Agencies responsible for
development-natural resource, industrial, commercial,
et cetera—regularly lobby in an attempt to invalidate
apparently dated (i.e., inconvenient) species records so
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that they can proceed with their destructive activities in
sensitive habitats. For example, 30-40-year old Wood
Turtle location records in areas of proposed logging
activity have come under harsh scrutiny by firms
seeking economic opportunities in areas of south-central
Ontario. Given the longevity of turtles, among many
herpetofauna species, contemporary occupancy can be
quite likely, even when previous records are dated. We
must be careful to not mistake a failure to detect with
true absence, especially for cryptic species, and demand
such careful consideration from decision-makers.

Citizen science initiatives, museum collections and
research groups have been essential in mapping the
distribution of species, common and rare. Maintaining
current species observation records is, of course, of
foremost important for protecting habitats. Using
targeted surveys, monitoring and long-term research
initiatives to develop detectability (and catchability)
estimates can go a long way toward informing
protection. | encourage researchers to make the
quantification of search/sampling effort a standard
practice (e.g., person hours, area of search coverage,
sampling methods, catch-per-unit effort, surveyor
experience level, incidental vs. intentional observations)
in order to contribute to a large-scale effort of
herpetofauna detectability estimates.

Approxmately 40 000 hours of surveys and one Wood Turtle
that’s low detectability. Photo by Patrick Moldowan.
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Anaxyrus a. americanus is the most wide-ranging of
all North American toads. The range extends from the
Atlantic Provinces of Canada westward through
northern Québec and Ontario to central Manitoba, south
to Missouri, and eastward to Georgia and North
Carolina (Powell et al. 2016). Size (snout to vent length)
of mature individuals varies considerably across the
North American range (Dodd, Jr. 2013), with females
achieving larger sizes than males in populations within
Canadian provinces (e.g. Prince Edward Island, Nova
Scotia, Ontario) and US states (e.g. Indiana, Maine,
Connecticut). Variation in size of A. a. americanus
across its range has not, to our knowledge, been studied;
however, specimens from the north-western section of
the lower peninsula of Michigan, and some islands in
Lake Michigan (Wisconsin and Michigan) are among
the largest reported (Table 1).

In December 2012, the Nature Conservancy of
Canada (NCC) acquired 53% of Cockburn Island (9,037
of 17,139 ha). Cockburn Island (45.9200° N, 83.3627°
W, WGS 84) is located in the Manitoulin District of
Ontario and is 2.8 km west of Manitoulin Island
(Ontario), 2.7 km east of Drummond Island (Michigan),
and 25.1 km south of mainland Ontario across the North
Channel of Lake Huron (Figure 1). It is the 7™ largest of
the 32,000 islands in the Great Lakes, and is ranked 10"
of all the Great Lakes islands for its conservation
importance based on its biodiversity, lack of
development, and relatively undisturbed habitat (Henson
et al. 2010). Very little is known, however, of the
herpetological community on the island. NCC

Eastern
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sponsored a multi-disciplinary biological survey of
Cockburn Island during 31 May to 1 June 2014.
Biologists, naturalists, and local island residents were
invited to participate and assist in obtaining information
on the vegetation and wildlife that occurs not only on
the island in general, but more specifically on the
mosaic of acquired properties. Although a detailed
report of the 322 observations of the 20 species of
amphibians and reptiles we found on Cockburn Island
has been published (Weller et al. 2017), we here report
separately the discovery of very large A. a. americanus
(Figure 2) on the island.

Table 1. Location and sizes of A. a. americanus reported as
large or gigantic from Lake Michigan islands, and the north-
eastern area (Emmet Co.) of the lower peninsula of Michigan.
! Long and Long (1976). 2 Long et al. (1978). * reported
“gigantic” in Long and Long (1976). * reported “gigantic” in
Long et al. (1978). ° reported “gigantic” in Hatt et al. (1948).
® measurements reported in Long (1982). " Long (1998). 8
Holman and Holman (2003). ° Gillingham (1988). *° Phillips
et al. (1965). [n] refers to sample size.

Western Lake Michigan:
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North-eastern Lake Michigan:

Location I}oar:giliﬂgle SVL [n]
DEMMELCOMI | gro0)an | pecii)®
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We captured 133 adult A. a. americanus (99 males,
34 females) crossing dirt and gravel roads while
conducting evening amphibian call surveys. Males were
distinguished from females by the darkened, enlarged
“thumbs” on the forefeet, and the grayish flap of skin on
the throat (Dodd, Jr. 2013, Harding and Mifsud 2017).
The release vocalizations produced by males (Leary
1999, 2001) were heard in some instances and were
used to assist in determining sex, but this criterion was
never used alone. At least two of us confirmed the sex
of each individual. Body size (snout-vent length; SVL)
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was measured in the field using digital calipers (£ 0.1
mm), and weight was measured using a digital scale (+
0.1 gm). All toads were released after processing.

Male toads on Cockburn Island were generally
much smaller in SVL (22%) and weighed considerably
less (54%) than island female toads (Table 2). Although
males from Cockburn Island are generally similar in size
to male toads reported from other areas throughout
Ontario (Table 2), 11 of 99 were larger than any
reported for Ontario. Females from Cockburn Island, on
the other hand, are considerably larger than female toads
reported from southern Ontario, and half (17 of 34) were
larger than any reported from southern Ontario (Table 2).
Males from Cockburn Island were considerably heavier
than those from eastern Ontario, and 60 of 99 were
heavier than those reported from eastern Ontario (Table
2).
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Figure 1. Location of Cockburn Island.

Figure 2. Anaxyrus a. americanus from Cockburn Island.
Photo by J. McCarter.
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Table 2. Snout-vent length (A) and mass (B) of A. a.
americanus by location. * this paper. 2 Cook (1983). * Licht
(1976). * Gagnon (unpubl. data), but presented in this paper.
n refers to sample size, SD = 1 standard deviation.

A - snout-vent length (mm):

Location Males Females

mean £ range n mean range | n

sD g sD g
Cockburn | 66.3+ | 41.5- 99 854+ | 57.0- 34
Ist 11.4 102.5 14.2 109.1
Northern 60.5 18 ) ) )
Ontario A% 5.1
Northern 52.0 £ 60 ) ) )
Ontario B2| 4.8
NW 58.4 +
Ontario 2 46 54 ) ) )
NE 64.7 £
Ontario 2 45 56 ) ) )
Central 64.5 +
Ontario 2 4.7 104 ) ) )
Southern | g7 59 78| 93 75 | 64-89 | -
Ontario
Eastern 60.7 + 89 ) ) )
Ontario 2 3.2
Eastern 60.0+ | 49.0- 53 ) ) )
Ontario * 5.5 72.0
sw 65.1 + 47 . . .
Ontario A% 6.9
S 67.7 + 10 i i i
OntarioB?2| 7.3
B - Mass (grams):

Location Males Females

mean range n mean £ range | n

SD g SD g

Cockburn | 475+ 8.3 - 99 102.8+ | 285- 34
Ist 26.2 145.6 47.0 209.9
Eastern 290+ | 19.3- 53 ) ) )
Ontario * 4.6 38.7

The largest of the male toads from Cockburn Island
are the largest that have ever been reported for males
from throughout the species range. Female toads from
Cockburn Island are not the largest A. a. americanus
ever reported (Dodd, Jr. 2013: SVL = 155 mm);
however, they are comparable in size to those found on
several islands in western and north-eastern Lake
Michigan, and in Emmet Co, Michigan, considered by
several authors to be “large” or “gigantic”’. We herein
report the first locality in Canada of A. a. americanus
considered to be “large” or “gigantic”.

We wish to thank Joe Crowley and Jackie Litzgus for
providing constructive comments on a previous version.
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FIELD NOTES

Captive Breeding to the Rescue!

Jonathan Choquette
Lead Biologist - Ojibway Prairie Reptile Recovery,
Wildlife Preservation Canada
jchoquette@wildlifepreservation.ca
www.wildlifepreservation.ca/ojibway-prairie-reptile-

recovery/

Those of you who’ve been following the Ojibway
Prairie Reptile Recovery Program, be it as a dedicated
fan or just a casual observer, know that the Ojibway
Prairie population of Eastern Massasaugas is at an all-
time low. The incredibly small size of this population
now places it at very high risk of local extinction.

Local extinctions are worth preventing because of
their collective impact. Eventually, the loss of a
sufficient number of populations will cause an entire
species to disappear. The Ojibway Prairie population
represents the second-last remaining subpopulation of
Eastern Massasaugas within the Carolinian region of
Canada. Its disappearance would mark a dramatic loss in
the Canadian distribution, ecological variation and
genetic diversity of this species, and would bring us one
step closer to losing Eastern Massasaugas from within
our borders.

Rescuing the Ojibway Prairie population by
supplementing it with new animals remains one of the
last available options to keep the prairie-loving reptiles
alive. One-off translocation events have failed in the
past; therefore we need a sustained effort over many
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years, coupled with adaptive management, to increase
our chances of success. A captive breeding colony could
theoretically produce a steady supply of snakes. But
where does one find a suitable source to establish such a
colony, especially when dealing with a legally protected
species? Great problems require great partnerships.

Figure 1. One of the few remaining female Eastern
Massasaugas in the Ojibway Prairie population, and the only
one known to have birthed new individuals into the
population over the last two years. Photo Credit: Wildlife
Preservation Canada.
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Figure 2. Schematic representation of the decline in
distribution of the Ojibway Prairie population of Eastern
Massasaugas from 1975 to 2015. Current distribution of the
population is estimated to be as little as 14 ha, representing a
99% decline in distribution since the mid-1970s.
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Wildlife Preservation Canada has joined forces with
four amazing partners to devise a solution to this
important conservation problem. The Toronto Zoo,
Scales Nature Park, Savanta Inc. and Henvey Inlet First
Nation, in partnership with our recovery team, are
working together to develop the Massasauga
Conservation Breeding Program. The goal of this
program is to secure and maintain a captive breeding
population capable of producing a reliable, adequate and
healthy supply of captive-bred animals for the rescue of
struggling  Canadian  populations  of  Eastern
Massasaugas. Representatives from each group met
recently in Orillia, Ontario to strategize on key details
relating to the development of the captive breeding
colony, namely the securement of a key federal permit
and the drafting of a Memorandum of Understanding
between all parties clearly identifying roles and

contributions of each member.

Figure 3. Snake enclosures like the ones seen here may one
day soon grace the shelves of Canada's first dedicated
Massasauga Conservation Breeding Program (Photo Credit —
Wildlife Preservation Canada).

A mutual recognition of the importance of
conserving this oft-maligned species was the glue that
bonded the newly formed partnership, and the
excitement about achieving this important milestone
was felt around the table. Although still in the early
stages, the development of the Massasauga
Conservation Breeding Program is moving along
quicker than all parties anticipated, and its eventual
achievement holds great promise for the future of
Eastern Massasaugas in Canada.
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I will keep you all posted as this important initiative
progresses. If you would like to support the
development of the Massasauga Conservation Breeding
Program, please let us know. The recovery of the
Eastern Massasauga rattlesnake requires the help of
many hands!

e

Eastern Ontario Turtle Conservation

David Seburn* and Hannah McCurdy-Adams
Canadian Wildlife Federation
Ottawa, ON
*DavidS@cwf-fcf.org

Canada’s turtles are in serious trouble. All eight
freshwater turtle species are currently listed as species at
risk by the Committee on the Status of Endangered
Wildlife in Canada (COSEWIC). This makes turtles one
of the most endangered groups of species in Canada.

With help from the Rogers Foundation, the Canadian
Wildlife Federation has supported turtle conservation
for several vyears. In 2017, a three-year turtle
conservation program began in eastern Ontario. There
are three main goals for the project: locate additional
sites with the Blanding’s Turtle (a provincially

threatened species), protect turtle eggs, and conduct road
surveys to identify roadkill hotspots and work to
mitigate them.

Adult Blanding's Turtle basking on a hummock. Photo by
David Seburn.
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We have found a number of new locations with
Blanding’s Turtles in eastern Ontario during our wetland
and road surveys. The provincial Endangered Species
Act provides habitat protection for threatened and
endangered species, so finding a single Blanding’s
Turtle in a new area triggers legal protection of all
suitable wetlands up to two kilometres from the
occurrence. To date our surveys have resulted in over 40
km? of additional wetland protection.

Over the course of two years of road surveys in rural
areas in eastern Ontario, we have found over 1000 dead
turtles. This is a staggering amount of roadkill and it is
unlikely that this level of mortality is sustainable in the
long term. We are working with the Ministry of
Transportation of Ontario to ensure wildlife fencing is
installed at the site with the highest roadkill, and
hopefully at two or three additional hotspots as well.

In 2018, we started collecting and incubating turtle
eggs to help offset the high rates of nest predation in
many areas. We released almost 400 hatchling
Blanding’s and Snapping Turtles this August.
Hatchlings were released at the wetlands closest to
where the nests were laid. These hatchlings still have a
tough (and possibly short) life ahead of them, but they
have overcome what is likely the single greatest obstacle
in their life: avoiding being eaten before they hatch.

We plan to do more of all of these things next year.
If you want to read more about our work you can check
out some of our blog posts on the Canadian Wildlife
Federation website.

Blog posts:

“It’s Mothers’ Day for turtles, too!” by Hannah
McCurdy-Adams. May 7, 2018. http://blog.cwf-
fcf.org/index.php/en/mothers-day-turtles/.

“How to (safely) move a turtle across the road” by
David Seburn. May 17, 2018. http://blog.cwf-
fcf.org/index.php/en/how-to-move-turtle-road-
video/.

“It’s turtle nesting season!” by Hannah McCurdy-
Adams. June 12, 2018. http://blog.cwf-
fcf.org/index.php/en/turtle-nesting-season/.

“Playing on your phone can help conserve wetlands” by
David Seburn. July 10, 2018. http://blog.cwf-
fcf.org/index.php/en/help-conserve-wetlands/.

“We’ve got turtle eggs!” by Hannah Delion. July 27,
2018. http://blog.cwf-fcf.org/index.php/en/weve-
got-turtle-eggs/.

“Rescued at-risk turtle eggs are now hatching!” by
Sarah Coulber. August 13, 2018. http://blog.cwf-
fcf.org/index.php/en/giving-turtles-a-chance/.

Page 22 of 43

“Helping turtles live long and prosper” by Mackenzie
Burns. September 20, 2018. http://blog.cwf-
fcf.org/index.php/en/live-long-and-prosper/.

“Helping at-risk freshwater turtles: From start to finish”
by David Seburn. October 25, 2018. http://blog.cwf-
fcf.org/index.php/en/helping-at-risk-turtles-
freshwater-turtles/.

4 PO " . d
David and Hannah helping to release hatchling Snapping
Turtles (top; photo by Sandra Williams); Snapping Turtle
hatchling emerging from the egg (bottom; photo by Hannah

R

McCurdy-Adams).
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Our study site is a bog ecotype with a hummocky
microtopography formed by deciduous shrubs (Aronia
melanocarpa) and sphagnum moss (Photo 1). We are
studying the reproductive potential of the resident
Massasauga population as part of a recovery project
with the Ontario Species at Risk Fund. As such, we are
keeping close visual track of the locations of gravid
females without the aid of telemetry, so that we can
bring them into the lab for parturition (Figure 1).

l b s W e <8y
Figure 1. Gravid female cryptic basking, July 16, 2018 on top
of a sphagnum hummock at the base of a shrub (Aronia
melanocarpa) (left). After basking, this gravid female entered
a hole (red arrow) at base of this shrub and disappeared from
our view (right).

On July 16, 2018, we brought a high-resolution
thermal imaging camera (FLIR T1030) into the field
capable of measuring temperatures from a safe distance.
While at our study site we were able to capture some
video of a basking gravid Massasauga moving about her
gestation site. After basking, the female, entered a hole
at the base of an old sphagnum hummock and we
captured a thermal video of the snake while she was
underground, out of our visual view, but detectable with
the thermal camera. The video, showing the snake
moving from her underground retreat back to the
surface, can be viewed online at:
https://www.youtube.com/watch?v=zcUJOTTT Tek&ind
ex=4&Ilist=PLKTF21r744mtp5BgsKN51ZeMthAUonX
09&t=0s. We also captured some still pictures from this
video (Figure 2). Her body temperature ranged from
31.1 to 34° C, close to optimal for gravid females
(Harvey and Weatherhead, 2006). Her body temperature
was elevated relative to her surroundings (26 to 30° C).
The deeper portions of the cavity within the hummock
were much cooler (blue colour) than the surface (green).
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This technique may provide valuable insight into in situ
thermal ecology and behaviour of gravid females.

Figure 2: Thermal images captured from a video track
recorded on July 16, 2018 of a gravid female Massasauga
underground in a cavity within a sphagnum hummock at the
base of a shrub (Aronia melanocarpa) moving back up toward
the surface.
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In ectotherms, successful reproduction at northern
latitudes is complicated by a short active season and
prolonged hibernation period (Gregory, 1982; 2009).
Live-bearing reptiles such as Massasaugas (Sistrurus
catenatus) at their northern range limit usually reach
sexual maturity at age four or older (Hileman et al.,
2017). Females sacrifice as much as 40-50% of their
body weight when they give birth, evidence of a
massive investment of energy by the mother (Aldridge
et al., 2008). Consequently, Massasaugas, along with
most North American rattlesnake species, breed in
alternate years (biennial reproduction), or even less
frequently (Holycross & Goldberg, 2001; Gregory,
2009; Degregorio et al., 2011).

In the summer of 2018, we collected several gravid
female Massasaugas as part of an ongoing population
recovery project and these individuals gave birth in the
lab in early August. One of these gravid snakes, a
female Massasauga known as “Casper” (Photo 1; SVL
589 mm; wt. 367 g), gave birth August 7 — 8, 2018 to 13
neonates, including one stillborn. Average birth weight
of Casper’s neonates was 9.16 g. She also had one
unfertilized egg. After five to seven days with their
young, we separated the mothers from their young and
provided females with up to two meals of mice. We
released females at their capture location within two
weeks of parturition. Casper was released in good body
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condition on August 16, 2018 at a weight of 217 g. Her
weight loss from prenatal to release was 150g.

Photo 1: Gravid female Massasauga known as “Casper”. She
has several unique mottles; however, she is readily
identifiable with the 19" and 20™ mottles which resemble a
“ghost”, highlighted by the red circle. Photo by Curtis Abney.

On August 28, 2018 we encountered Casper
copulating with a new male, less than two weeks after
her release (Photos 1 & 2). This is our first observation
of post-partum breeding in this population since 1998.
This mating frequency is unusual and to our knowledge
has never been documented for the Massasauga in
Canada. Reptiles typically exhibit less frequent
reproduction at this latitude — not more. At our study
site, Massasaugas are from a small isolated population
near their northern range limit which may be subject to
many stresses including overwintering mortality events
during flood-freeze cycles (Yagi et al., In Review).
Given that our study population is small, there may also
be insufficient females and as a result, males could be
exhibiting opportunistic mating behaviour. What we are
observing may be related to the small population size
and possibly an Allee effect (Allee, 1949). A changing
climate may also be a contributing factor (Telemeco et
al., 2013). Increasing spring and summer temperatures
may benefit the active season of reptiles, and the
extension of active/growing seasons for a variety of
plant and animal life appears to be the norm given
recent climactic changes (Telemeco et al., 2013).
However, we are unsure whether our observation of
annual breeding is beneficial. In our study population,
females may not have enough time to store enough
energy to sustain subsequent clutches of newborns, and
therefore it may be too burdensome to breed in
consecutive years. If annual breeding proves to be
detrimental to Massasauga rattlesnakes, then further
investigation is needed to better understand why these
animals would breed more frequently. We suspect that
population dynamics and the additional stress of climate
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stochasticity may be a driving factor. We are continuing
this research and will search for Casper to confirm
whether she will give birth in 20109.
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Photo 2. “Casper” mating with an unknown male on August
28, 2018. Photo by Curtis Abney.

In addition to our account of annual breeding in 2018,
we made another astonishing observation of a three-
year-old female known as “Homer” successfully giving
birth to six offspring in the field in August (Photos 3 &
4). We use a combination of biological characteristics
(number of rattle segments within an intact rattle, SVL,
and mark-recapture data) to classify individuals into age
categories. Using this method, Homer was estimated to
be three years old based on the size of the intact rattle
(using two segments per year; Photo 5) and an SVL of
561 mm. Massasauga rattlesnakes further south in their
range can reach sexual maturity by the age of three,
however, more northerly populations typically do not
reach sexual maturity until the age of four or later
(Aldridge et al., 2008; Hileman et al., 2017). Delayed
sexual maturity is typical of reptile populations near
their northern range limits (Aldridge et al., 2008),
therefore our observation is compelling. What is causing
Massasaugas to breed younger and more frequently at
our field site? Perhaps a loss of older reproductive
adults is shifting the age at reproduction to younger
individuals. Given that temperature influences
ectotherm behaviours and biological processes, the
answer may also be environmental. However, future
monitoring is necessary to document evidence of
population level interactions, whether a changing
climate might be a contributing factor and whether these
changes are beneficial or detrimental to the species’
recovery.
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Photo 3: In-situ photo of “Homer” basking in a clearing in tall
shrub habitat. “Homer” is readily identified by her unique U-
shape on mottle #6 and the doughnut-shape found on mottle
#20. Photo by Curtis Abney.
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Photo 4: “Homer” with her young at a gestation site in August
2018. Photo by Curtis Abney.
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Photo 5: “Homer’s” rattle, used to estimate her age. Photo by
Curtis Abney.
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*Queens University
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The habitats used by the Greater Short-horned
Lizard (Phrynosoma hernandesi) in Canada are rare,
often occurring in disjunct patches along a number of
major river valleys in the arid portions of southeastern
Alberta and southwestern  Saskatchewan. The
populations in Saskatchewan are found almost entirely
on former ranchland now contained within boundaries
of Grassland National Park (GNP) (Powell et al. 1998),
though surveys of nearby pastures are incomplete. Goals
set out in the recovery strategy for P. hernandesi and
Grassland National Park’s multi species action plan
include developing and testing a habitat suitability
model to better guide managers and improve
understanding of habitat use by this species (Fink 2014;
Environment Canada 2015; Parks Canada Agency
2016).

To address these goals, Parks Canada initiated a
survey within the existing boundaries of the West Block
of Grassland National Park. Meandering transects were
walked by a graduate student (K. Fink) between 800 h -
1700 h from May 21 and August 12, 2010. The general
placement of transects was informed by records of
occurrence, as well as previous research into habitat
selection (Fink 2014). During these surveys, an effort
was made to sample all available habitat in an area, but
the path was not random and surveyor knowledge of
potentially suitable habitat attributes was used as
guidance. Although not directly reproducible, these
surveys were determined to be an effective way of
surveying for such a cryptic and uncommon species on
the landscape, generating relative comparisons of
density using encounter rates. Surveyors walked slowly,
sweeping a 2 m wide area in front of them with a
walking stick to disturb vegetation and flush lizards.
Using this method, Fink (2014) found 116 lizards after
surveying 652 linear km. Of these, 101 were adults
(those with a SVL greater than 46 mm), resulting in an
encounter rate of 0.15 adult lizards/km.

When the park acquired adjacent land, the Dixon-
Walker lands, surveys were scheduled to determine the
effectiveness of the suitability model and to generate a
baseline lizard density for the new property, assuming it
would be relatively similar to the previous density
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documented in the park. The 2015 surveys were
conducted by Welsh et al. (2015) between June 8 and
August 27 of 2015 using the same methods as Fink
(2014). These surveys, however, generated drastically
different encounter rates. After surveying 399 km,
Welsh et al. (2015) found only 21 lizards, of which 9
were adults, resulting in an estimated density of only
0.02 adult lizards/km. Although not at the same sites,
the stark difference in encounter rates in habitat of
apparently similarly suitability suggested that drastic
declines may have occurred in the intervening 4 years; it
was determined that follow up surveys were needed
inside and outside the park’s historic boundaries.

Greater Short-horned Lizard Habitat in Grasslands National

Park (top) and a Greater Short-horned Lizard with a hitch-
hiker (bottom). Photos by Johane Janelle.

During the summer of 2018, Parks Canada
conducted surveys using the same methods and survey
areas as the 2010 and 2015 surveys. These surveys took
place between June 7 and August 30, alternating
between the original footprint of GNP’s West Block and
the Dixon-Walker lands. Some males from the previous
summer had developed secondary sexual characteristics,
notably the production of orange waxy lipids from their
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femoral pores (Powell and Russell 1985a) but, in
keeping with previous analysis, we used an SVL of 46
mm to designate adulthood. In the West Block areas
initially covered by Fink (2014) in 2010, we observed
32 adults, 12 juveniles and 15 young of the year over
282 km of transect, resulting in a total lizard density of
0.209/km and an adult density of 0.13 lizards/km. In the
Dixon/Walker lands, we surveyed 230 km collecting 22
adults, 11 juveniles and 13 young of the year, resulting
in a total lizard density of 0.20/km and an adult density
of 0.1 lizards/km.

The 2018 results in the West Block were more
similar to the findings of the initial 2010 survey, while
the 2018 estimates in the Dixon-Walker lands were
much higher than those based on the 2015 surveys. So,
what happened in 2015? The initial inclination with
such a cryptic species is that lower encounter rates were
the result of observer bias, and this may have played a
role, especially early in the season when surveyors are
forming a search image. However, both of the 2015
surveyors found lizards at known locations outside of
their survey area during pre-survey training and during
the season. To write-off the variation as solely observer
bias may not fully explain the drastic difference in
density estimates, as the composition of surveyor teams
was almost identical in terms of experience for 2015 and
2018. In Alberta, surveys of all localities with historical
records of P. hernandesi were conducted in 2001 and
2002 (James 2002; 2003). The first season was
successful and 125 individuals were captured, verifying
a number of historic records (James 2002). The second
season, however, was hampered by cool weather and
regular rain, particularly in late July. During this survey,
only 5 lizards were located (James 2003). This is similar
to the differences between the 2010 and 2015 surveys.
Of the three survey years, 2015 was the wettest with
134.1 mm of accumulated precipitation during the
survey dates compared to 2010 (119.4 mm) or 2018
(51.1 mm). This was especially true during July when
there were 12 rain days resulting in 74.1 mm as opposed
to 2010 (8 days with 22.8 mm) and 2018 (9 days with
9.9 mm). During our 2018 surveys, we did observe
individuals which had been buried or were partially
basking (with only their heads above the substrate) on
cool days or on days following rain events. These
behaviours are often associated with avoidance of
inclement weather (James 1997) and may reduce
encounter rates. Given this, it is not unreasonable to
suggest that weather variation may have played a role in
the differences in lizard densities among survey years.

However, fully discounting population fluctuations
as a part of the explanation for year over year variation
in encounter rates may overlook real trends The effects
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of stressors like predation (Cairns et al. 2017) and
overwintering (Powell and Russell 1994) are poorly
understood, and the latter has been shown to have effect
on other reptiles in the park (Gardiner and Sonmor
2011). Despite our results with all sites pooled,
suggesting similar numbers to 2010, certain sites which
have previously had strong numbers of lizards were
found to be fairly empty this season. These observations
suggest that declines may still be occurring at some
sites, and further surveys and monitoring of this species
is warranted.

A Greater Short-horned Lizard in its habitat, demonstrating
the cryptic nature of this species (top); a neonate Greater
Short-horned Lizard. Photos by Johane Janelle.

Our 2018 survey added an important snapshot,
providing some context to the story painted by the 2010
and 2015 surveys. We also provided interesting
additions to the natural history knowledge of this
species in Canada, collecting information on diet,
predation, seasonality, and morphology. Although at the
moment the populations in and around GNP seem
relatively stable, threats remain for this species in
Canada. Some populations in Alberta appear to be on a
downward trend (James 2002) and, as our surveys
suggest, there also remains potential for population
fluctuations in Saskatchewan as well. The variation
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between surveys, if nothing else, shows how hard it is to
accurately census for this species. New Saskatchewan
populations have been found as recently as 2013
(Heisler et al. 2014) and, given these new discoveries
and the variation in density estimates among survey
years, additional and repeated surveys of occupied and
suitable habitat appear warranted. Targeted research into
overwintering and predation would also help to
determine the effects of these potential stressors and
assist in mitigation efforts, if warranted. Phrynosoma
hernandesi will be up for COSEWIC review this year
and we hope the surveys we conducted contribute to an
improved understanding of this species’ at the northern
edge of their range.

Literature cited

Cairns K.A., J. Babineau and N.A. Cairns. 2017.
Phrynosoma hernandesi (Greater Short-Horned
Lizard).  Predation.  Herpetological  Review
48(4):853

Environment Canada. 2015. Recovery Strategy for the
Greater  Short-horned  Lizard  (Phrynosoma
hernandesi) in Canada. Species at Risk Act
Recovery Strategy Series. Environment Canada,
Ottawa. v + 45 pp.

Fink, K.A. 2014. Landscape- and micro-scale habitat
selection by Greater Short-horned Lizards. M.Sc.
thesis, University of Alberta, Edmonton, Alberta.
117 pp.

Gardiner L.E. and K.W. Sonmor. 2011. Major slump
event at Grasslands National Park snake pit in
southwestern Saskatchewan. Blue Jay, 69(3):120-
124.

Heisler L., A. Fortney, N.A. Cairns, A. Croshy, C.
Sheffield and R. Poulin. 2014. Herpetofauna
Observed During the Royal Saskatchewan Museum
Bioblitz. The Canadian Herpetologist, 3:10-13.

James, J.D. 2002. A survey of short-horned lizard
(Phrynosoma hernandesi hernandesi) populations in
Alberta. Alberta Sustainable Resource Development
Fish and Wildlife Division, Alberta Species at Risk
Report No. 29. Edmonton, Alberta. 25 pp.

James, J.D. 2003. Short-horned lizards (Phrynosoma
hernandesi hernandesi) populations in Alberta —
2002 survey results. Alberta Sustainable Resource
Development, Fish and Wildlife Division, Alberta
Species at Risk Report No. 65. Edmonton, Alberta.
7 pp.

Parks Canada Agency. 2016. Multi-species Action Plan
for Grasslands National Park of Canada. Species at
Risk Act Action Plan Series. Parks Canada Agency,
Ottawa. lv + 57 pp.



The Canadian Herpetologist Vol. 8, No. 1 Fall 2018

Powell, G.L. and Russell, A.P., 1985. Growth and
sexual size dimorphism in Alberta populations of
the eastern short-horned lizard, Phrynosoma
douglassi brevirostre. Canadian Journal of Zoology,
63(1), pp.139-154.

Powell, G.L., and A.P. Russell. 1994. A radio telemetric
study of movement, thermal ecology and
hibernation site selection in an Albertan population
of the eastern short-horned lizard (Phrynosoma
douglassii breivrostre). Unpubl. report to Alberta
Environmental Protection, Fish and Wildlife
Division, Lethbridge, Alberta. 132 pp.

Powell, G.L., Russell, A.P. and Fargey, P.J., 1998. The
distribution of the short-horned lizard Phrynosoma
hernandezi in Saskatchewan, Canada. Northwestern
Naturalist, pp.19-26.

Sherbrooke, W.C., 2003. Introduction to horned lizards
of North America (No. 64). Univ of California
Press.

BoOoOK REVIEWS

This section of TCH includegviews of not just books

but other vehicles for the dissemination of information |55

that might interest Canadian herpetologists.

Special all-Herpetology Issue of the Canadian
Field-Naturalist

William Halliday and David Seburn*
*Canadian Wildlife Federation
Ottawa, ON
DavidS@cwf-fcf.org

The latest issue of The Canadian Field-Naturalist
has now been published online, and this one is special!
We decided to make a two-part special issue on
amphibians and reptiles in Canada, dedicated to Dr.
Francis Cook. Dr. Cook was a long-time editor and
associate editor of CFN, as well as curator (now
emeritus) at the Canadian Museum of Nature where he
studied amphibians and reptiles in Canada. Dr. Cook
was also just awarded the Order of Canada, partly due to
his contributions to the study of amphibians and reptiles
in Canada. For a more detailed overview of why we
dedicated this special issue to Dr. Cook, read the
editorial for this issue
(https://doi.org/10.22621/cfn.v132i1.2113.)

This issue is part one of the two-part special issue,
and includes 12 articles and notes on the natural history
of turtles, snakes, frogs, toads, and salamanders. Below
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is a list of all articles and notes in the latest issue, 132(1).
Part two will be published in the near future and will
contain a list of Dr Cook’s publications as well as an
additional 10 articles and notes.

Hardcopies of part one of the special issue are
available for $20 (postage included) within Canada and
$25 outside of Canada. There are two ways to order a
copy of the special issue. To pay via paypal, contact the
journal manager (info@canadianfieldnaturalist.ca) for
payment instructions. Alternatively, send a cheque made
payable to “Ottawa Field-Naturalists’ Club” along with
a note stating you want to purchase a copy of CFN
132(1), part one of the special Francis Cook issue. The
club mailing address is PO Box 35069 RPO Westgate,
Ottawa ON K1Z 1A2.

The CANADIAN
FIELD-NATURALIST

A JOURNAL OF FIELD BIOLOGY AND ECOLOGY

Volume 132, Number 1 January=March 2018

SPECIAL ISSUE: STUDIES ON CANADIAN AMPHIBIANS AND REPTILES
N HONOUR OF DR. FRANCIS COOK. PART 1.

Published by THE OTTAWA FIELD-NATURALISTS’ CLUB, Ottawa, Canada

Papers in part one of the two-part special issue:

1) John Gilhen and Terry Power. Snapping
Turtle—Tortue serpentine—turtle mi’ kjikj
(snapping; Chelydra serpentina), added to the
herpetofauna of Cape Breton Island, Nova
Scotia, Canada.
https://doi.org/10.22621/cfn.v132i1.2020

2) Terry Power and John Gilhen. Status,
distribution, and nesting ecology of Snapping
Turtle (Chelydra serpentina) on Cape Breton
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Island, Nova Scotia, Canada.
https://doi.org/10.22621/cfn.v132i1.2042

3) David Seburn. Record longevity of a Spotted
Turtle (Clemmys guttata).
https://doi.org/10.22621/cfn.v132i1.2029

4) Patrick Moldowan, Ronald Brooks, and
Jacqueline Litzgus. Sex-biased seasonal capture
rates in Painted Turtle (Chrysemys picta).
https://doi.org/10.22621/cfn.v132i1.2024

5) William Halliday and Gabriel Blouin-Demers.
Body temperature influences growth rates of
Common Gartersnakes (Thamnophis sirtalis).
https://doi.org/10.22621/cfn.v132i1.2018

6) Dana Eye, Jared Maida, Owain McKibbin, Karl
Larsen, and Christine Bishop. Snake mortality
and cover board effectiveness along exclusion
fencing in British Columbia, Canada.
https://doi.org/10.22621/cfn.v132i1.2031

7) Patrick Gregory and Daniel Farr. Factors
affecting litter size in Western Gartersnake
(Thamnophis elegans) in British Columbia:
place, time, and size of mother.
https://doi.org/10.22621/cfn.v132i1.2045

8) Donald McAlpine and John Gilhen. Erythrism
in Spring Peeper (Pseudacris crucifer) in
Maritime Canada.
https://doi.org/10.22621/cfn.v132i4.2012

9) David Green and Katharine Yagi. Ready for
bed: pre-hibernation movements and habitat use
by Fowler’s Toads (Anaxyrus fowleri).
https://doi.org/10.22621/cfn.v132i1.2023

10) Brian Slough and Alexander deBruyn. The
observed decline of Western Toads (Anaxyrus
boreas) over several decades at a novel winter
breeding site.
https://doi.org/10.22621/cfn.v132i1.2026

11) David LeGros. The use of an anthropogenic
structure by Eastern Red-backed Salamander
(Plethodon cinereus).
https://doi.org/10.22621/cfn.v132i1.2019

12) Robert Lennox, William Twardek, and Steven
Cooke. Observations of Mudpuppy (Necturus
maculosus) bycatch in a recreational ice fishery
in northern Ontario.
https://doi.org/10.22621/cfn.v132i1.2040
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THESIS ABSTRACTS IN CANADIAN
HERPETOLOGY

TCH publishes abstracts of recently completed Honours,
M.Sc., and Ph.D. theses from Canadian universities and
professors. Students or their supervisors are invited to
send abstracts to the Editor.

Abney, C. M.Sc. 2018. Brock University. Supervisor:
Glenn Tattersall

The thermal ecology of eastern garter snakes: why
hotter is not always better.

Gartersnakes are the most widespread reptile in
North America. Despite occupying vastly different
biogeoclimatic zones across their range, evidence
suggests that the thermal preference (Ts) of
gartersnakes has not diverged significantly between
populations or different Thamnophis species. The reason
behind gartersnake success could lie in their flexible
thermoregulatory behaviours and habitat use. We aimed
to investigate this relationship by first identifying the
T of a common gartersnake species (Thamnophis
sirtalis sirtalis) via a thermal gradient in the lab. We
then used this T, parameter as a baseline for calculating
the thermal quality of an open, mixed, and forested
habitat all used by the species. We measured the thermal
profiles of these habitats by installing a series of
operative temperature models that mimicked the
reflectance and morphology of living gartersnakes and
recorded environmental temperatures as living snakes
experience them. Lastly, we used coverboards to survey
the current habitat usage of T. s. sirtalis. Of the three
habitats, we found that the open habitat offered the
highest thermal quality throughout the snake’s active
season. In contrast, we recorded the greatest number of
snakes using the mixed habitat which had considerably
lower thermal quality. Although the open habitat offered
the greatest thermal quality on average, environmental
temperatures regularly exceeded the upper limits of the
animals’ thermal tolerance, resulting in increased hours
of restriction in which gartersnakes could not continue
surface activity. Therefore, the open habitat may be less
thermally attractive to T. s. sirtalis than the more
buffered mixed shrub. Our data shows that not all
habitat types used by gartersnakes share the same
quality and the relationship is not as simple as open and
hotter habitats are better. Rather, these animals may
preferentially seek out intermediate areas which offer a
mix of both open and closed-canopy spaces to suit their
thermoregulatory needs. In conclusion, T. s. sirtalis may
select more thermally stable habitats over those that
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present them with thermal extremes and greater

constraints to their surface activity.
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Eastern Gartersnake (T. s. sirtalis). Photo by Joe Crowley

Francis, E.F. B.Sc. 2018. University of Toronto. Co-
supervisors: P.D. Moldowan and N. Rollinson.

Anthropogenic nest sites provide warmer incubation
environments than natural nest sites in a population
of oviparous reptiles near their northern range limit.

Oviposition site choice affects a host of offspring
phenotypes and directly impacts maternal fitness.
Recent evidence suggests that oviparous reptiles often
select nest sites where the landscape has been altered by
anthropogenic activity, whereas natural nest sites are
less often used. We leverage a long-term study of
snapping turtle (Chelydra serpentina) to identify natural
nest sites and anthropogenic nest sites, and we compare
habitat variables among nest types. Natural and
anthropogenic nest sites did not differ in average canopy
closure, distance to nearest water, substrate composition,
or aspect. However, anthropogenic nest sites had less
ground-level vegetation, greater soil brightness, and
were 3.2°C warmer than natural nests during incubation.
We used the Schoolfield model of poikilotherm
development to assess differences in development rate
between natural and anthropogenic nests. Because of the
difference in temperature, embryos in anthropogenic
nests were predicted to have undergone nearly 2x as
much development as embryos in natural nests during
incubation. Drawing on thermal performance theory, we
outline why the evolution of fast embryonic
development rate cannot compensate indefinitely for the
low temperature incubation regimes that become
increasingly prevalent at northern range margins.
Maternal nest site choice of relatively warm
anthropogenic sites may help oviparous reptiles persist
in thermally-constrained environments. Future research
should aim to quantify both the thermal benefits of
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anthropogenic nest sites, as well as associated fitness
costs (e.g., increased adult mortality) to elucidate
whether anthropogenic disturbance of the landscape can
be an ecological trap or serve a net benefit to some
reptiles in northern environments.

Gervais, Nicholas H. M.Sc. 2016. McGill University.
Supervisor: D.M. Green.

Adaptation to acidification in spotted salamanders
(Ambystoma maculatum

Declines in amphibian populations have been noted
since the late 1980°s with many of the causes linked to
habitat contamination and destruction by natural and
anthropogenic sources. Amphibians with bi-phasic life
histories have been thought to be particularly vulnerable
to negative environmental conditions but there is much
evidence of their resilience and capacity to survive in
degraded or contaminated environments. Larval
amphibians in small permanent or ephemeral ponds may
be particularly vulnerable to altered environmental
conditions and may face the greatest pressure to adapt.
In Chapter 1, | briefly review the evidence of amphibian
declines and how populations may adapt to and
overcome assorted negative environmental factors. In
Chapter 2, | investigated the phenomenon of adaptation
in a particular circumstance. | collected Spotted
Salamander (Ambystoma maculatum) egg masses from a
population breeding in a naturally acidic pond called Bat
Lake, as well as four other populations living in lakes
closer to pH neutral. To determine if the salamanders
were adapted to their particular breeding lakes, | used
common garden experiments in the lab where 1 raised
larvae from each of the lakes in the waters from all the
other lakes, as well as their own and compared the
survival rates, size at metamorphosis and time to
metamorphosis. Bat Lake larvae grew larger and
survived longer in their acidic native breeding pond
water than in the waters of other lakes suggesting they
are adapted to their native pond waters. The larvae from
the other lake populations showed similar results and
fared better in their native waters than in the Bat Lake
water. Based on these results, in Chapter 3, | tested if
pH, specifically, was causal. | raised larvae from the
five populations in waters of different pH (4.0, 5.5, 7.0),
reasoning that if the Bat Lake population was more
adapted to the high acidity compared to the other
populations, the larvae from Bat Lake should
demonstrate higher fitness correlates at lower pH than
larvae of other populations. In this experiment, the Bat
Lake larvae survived longer and grew larger in the
highly acidic water than did larvae from the other
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populations. My results are consistent with natural
selection for tolerance of low pH conditions tolerance
among Bat Lake Spotted Salamander larvae and indicate
that the salamanders from Bat Lake potentially exhibit
signs of local adaption to the highly acidic conditions in
which they live. This study was unable, however to
prove whether this adaptation was due to evolutionary
change, phenotypic plasticity, maternal effects or some
other unknown factor.

Hawkshaw, D. B.Sc. 2018. University of Toronto. Co-
supervisors: P.D. Moldowan and N. Rollinson.

Discovery and description of a novel sexual weapon
in the
(Chrysemys picta

Sexually  coercive reproductive tactics are
widespread among animals, where one sex employs
specialized structures, called sexual weapons, to harass,
intimidate, and/or physically force the other sex to mate.
Painted turtles (Chrysemys picta) have been extremely
well-studied over the last two centuries, and their mating
system has been described as female choice based on
male courtship display. The present study arises from
observation that males seemingly have more protracted
and serrated anterior marginal scutes than females. We
hypothesize that the anterior carapace is sexually
dimorphic, and that this morphology is a weapon used
by males in coercive mating. We quantified anterior
carapacial morphology using geometric morphometric
analysis of digital photographs, drawing on samples of
painted turtles from North American museum
collections and our field site in Algonquin Provincial
Park. We found that the anterior carapace of males had a
significantly more serrated and projected shape
compared to females, consistent with the sexual weapon
hypothesis. Additionally, anterior carapacial shape was
more strongly related to body size in males. Behavioral
field observations strongly suggest that males use this

morphology as a weapon to harm females during mating.

The present study complements and strengthens the
recent hypothesis that male painted turtles engage in
coercion as an alternative reproductive tactic,
questioning the long-understood paradigm of exclusive
female choice in this well-studied species. Our study
invites new avenues of research on the evolution of
female harm in a system with extreme selection on
female longevity and for which operational sex ratios
vary among populations. Further, our work underlines
how basic natural history observations can transform our
understanding of well-studied systems.
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O6 ConnAgdS. PhD. 2017. McGill University.
Supervisor: D. M. Green

Effects of range variation. Lessons from the post-
glacial range expansion of the American Toad
(Anaxyrus americanui

One of the fundamental goals in ecology is to
explain the variation in species richness and distribution
across the planet, and in the range size of individual
species. Within the context of species ranges, there are
two principle aspects: the potential and realized range,
which can be affected by abiotic and biotic limitations to
expansion that can include geophysical barriers,

wo r | dsbudied firestsvater turitlel e lenwironmental limitations and competitive exclusion.

Herein, | performed a review and analysis of patterns in
post-glacial range expansion across herpetofaunal
species across Canada to ascertain general patterns in
the geophysical barriers that these species have
encountered that may be directing their range expansion.
Additionally, | used a simulation model to explore how
behavioural differences between closely related species
may be a driving factor in the competition and
hybridization between them where their ranges meet.
Furthermore, | have also examined how a large
heterogeneous range affects the evolution of a species. |
did a detailed survey of changes in the morphological
traits within and between mature adults in populations
of the American toad (Anaxyrus americanus). | also
performed a common garden experiment with American
toad tadpoles and found evidence of physiological
adaptations for local climate between populations
separated by vast geographic distances and distinct
climates. Overall, my thesis provides the first empirical
evidence of local variation within a species with a very
large latitudinal range and how a single species
expresses significant variation in its morphology and
physiological response to latitude as a proxy for
environmental variation.
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Varela, B.J. M.Sc. 2017. McGill University. Co-
supervisors: D.M. Green, D. Lesbarréres and R. Ibafiez.

Variation of the frog skin microbiota across an
environmental gradient: taxonomic diversity and
potential function.

Research on the amphibian skin microbiota has
focused on identifying bacterial taxa that deter a
pathogenic ~ chytrid  fungus  (Batrachochytrium
dendrobatidis - Bd), and on describing patterns of
microbiota variation. However, it remains unclear how
environmental variation affects amphibian skin bacterial
communities, and whether the overall functional
diversity of the amphibian skin microbiota is associated
to such variation. | sampled skin microbial communities
from three dendrobatid frog species before and after the
onset of the wet season in one site, and from one
dendrobatid frog species across an environmental
gradient along the Panama Canal. | found frog skin
microbial alpha diversity to be highest in frogs from
sites with low soil pH, but no clear effect of the onset of
the wet season. However, | found frog skin microbial
community structure (beta diversity) to be affected by
soil pH and the onset of the wet season, which also
resulted in a decrease of between-samples variation.
Across the sampled frog species, bacterial functional
groups changed with the onset of the wet season, with
certain bacterial functional groups entirely disappearing
and others differing in their relative abundances. In
particular, | found proportion of Bd-inhibiting bacteria
to correlate with mean soil pH, and to increase in two of
the frog species with the onset of the wet season. Taken
together, my results suggest that the host’s requirements
facilitated by bacteria, including disease resistance, may
be site-specific and follow seasonal patterns. These new
insights should be considered when implementing
conservation programs that include a probiotic bacteria
treatment.

Winton, S.A. M.Sc. 2018. Thompson Rivers University.

Supervisor: Karl Larson

Impacts of road mortality on the Western
Rattlesnake (Crotalus oreganugin British Columbia.

Direct mortality due to wildlife-vehicle collisions
has emerged as a major and worldwide conservation
threat to wildlife. This source of mortality may be
particularly adverse for populations persisting at the
periphery of their range, where existing natural
constraints already limit population growth and vigour.
As a result, conservation assessment and planning for
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many peripheral species-at-risk will benefit from a
fundamental understanding of the impacts of road
mortality, yet these can be difficult to isolate due to the
interaction of a number of factors. Using population
viability analysis (PVA) | evaluated the persistence of a
Western Rattlesnake (Crotalus oreganus) population
threatened by road mortality in the dry interior of British
Columbia, Canada. From 2015-2016 | quantified road
mortality through methodical road surveys and
coincidental assessments of scavenging rates and
observer detection probability using planted snake
carcasses. Additionally, | conducted intensive mark-
recapture and radio-telemetry to estimate population
density, size, and the range of the study population.
After accounting for sources of error, my modelling
showed that the estimated number of rattlesnake deaths
was 2.7x the number of carcasses detected through
unadjusted surveys and incidental observations. Overall,
an estimated 6.6% of the population was killed on the
road annually under traffic conditions that amounted to
a maximum of only 350 vehicles per day. The PVA
indicated that the population still was likely to persist
for the next 100 years, but with a continual decline
under the current, observed road mortality rate. With the
loss of 6.6% of the population/year, the projected
probability of extinction was <0.01 in 100 years and 0.0
in 50 years. At simulated road mortality rates of <6%
there was zero probability of extinction for this
population of rattlesnakes within the next 100 years.
However, at the extinction threshold of road mortality of
6%, the stochastic growth rate was -0.032, and the mean
population size was estimated to decrease by 96% in
100 years. Simulations with road mortality rates >6%
consistently put the population at risk of extinction over
100 years. In comparison, the growth rate in the absence
of road mortality was 0.0047 and the population was
projected to increase (60% increase over 100 years). My
results also suggest that in theory, improving adult
female survival as well as overall longevity of
rattlesnakes would significantly increase the population
growth rate. My method of estimating population size
for the area impacted by road deaths likely presents an
overestimate, suggesting that the actual risk to this
population is greater than what the models have implied.
The detailed PVA using refined road mortality estimates
provides strong evidence that road mortality is and will
be a significant contributor to population decline, and
adds to the growing body of evidence that large
populations of long-lived species will face extirpation
under low levels of road mortality, even in the absence
of other sources of disturbance. Conservation priorities
should focus on reducing road mortality and improving
habitat availability away from roads.
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Yagi, K.T. Ph.D. 2017. McGill University. Supervisor:
D. M. Green

Density-dependence and dispersal mechanisms in a
pond breeding amphibian.

Dispersal is ultimately a process by which
populations exchange genetic material, escape
unfavorable environmental conditions, and rescue each
other from local extinction. A major contributing factor
to individual dispersal decisions is the level of density-
dependence, at both juvenile and adult life stages.
Because amphibians are known for their global declines,
they have been a focus when examining human-derived
changes to the landscape. Therefore, the mechanism of
density-dependence has been well studied in amphibians
at their larval and terrestrial stages separately, yet the
continuity of the effect across all life stages is rarely
documented. Therefore, | focused my efforts into
examining density-dependent dispersal using empirical
data, and overall population dynamics of an endangered,
yet well-studied, population of Fowler’s toad (Anaxyrus
fowleri).

In this thesis, | attempt to quantify the effect of
density on toad dispersal in a series of steps that
coincide with the amphibian’s notable life stages, which
are outlined by the five chapters of my thesis. Chapter 1
examines the direct effect of density on tadpole survival,
growth and size at metamorphosis using a unique
technique of density manipulation. Here, | discuss
potential downfalls of the traditional method of tadpole
density-manipulations whereby raising them in crowded
conditions might confound results as tadpoles are
known to respond differently to chemical cues left in the
water by conspecifics. My method of manipulating
density by volume resulted in a strong negative
relationship with tadpole survival, growth and size at
metamorphosis, as predicted, while the traditional
method showed similar but less striking trends.

Chapter 2 addresses whether carry-over effects are
present in the new metamorphs (i.e. toadlets) that
emerge from a range of density treatments, by
monitoring changes in behaviour between the tadpole
and toadlet life stages. | discovered a significant change
in activity levels in those grown under high densities as
tadpoles, where their small post-metamorph body size
coincided with a notable decrease in activity. My results
support the notion of density-dependent carry-over
effects being present in these amphibians, and that their
post-metamorphic  mobility may be significantly
impacted by their early-life growth conditions. Due to
the complexities of teasing out the interacting effects of
density and temperature on behaviours in tadpoles using
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field enclosures, Chapter 3 examines the behavioural
plasticity of tadpoles under these effects using a
controlled factorial experiment. However, my results
showed that larger sized tadpoles had high activity
levels under all temperature regimes only when they
came from high density treatments. This suggests that
the size of the animal is important, as it becomes
relevant under more stressful conditions and that the
behavioural plasticity of tadpoles is governed by a
significant interaction among individual body size,
water temperature and density.

Looking at the next life stage, Chapter 4 follows the
size-dependent movement capabilities of individual
toadlets from density-treatments in a controlled
performance test, and their subsequent free-ranging
movement behaviour in the field. | discovered that the
body size of toadlets predicted dispersal in a quadratic
relationship, where intermediate sized toads, regardless
of their tadpole density, move greater distances and had
the highest probability for dispersal. Interestingly, these
intermediate-sized toads became the largest in their
cohort as adults, resulting in a positive logistic
relationship between adult size and dispersal probability.

Finally, Chapter 5 uses the information gathered for
size-dependent dispersal probabilities, and calculates the
populations density-dependent dispersal rates using
historical data, to inform model simulations to predict
the extinction risk of this Fowler’s toad population. I
discovered that this population has a quadratic
relationship  between  dispersal probability and
population density, where very low and very high
densities coincided with the highest dispersal rates.
Additionally, | was able to predict a low extinction risk
for the population if carrying capacity was kept at a
minimum of 16 toads, however if continuous habitat
management, which translates into continuous habitat
disturbances, were to be employed on a short 7-year
cycle, extinction risk could be as high as 78%.

Human activities, including fragmentation and
restoration, continue to impact the animals living in the
surrounding environment. As dispersal is a key process
that can save many populations from local extinctions it
is important to understand how movement is restricted
on a species-specific level. My thesis provides a detailed
examination of density-dependence and movement
capabilities across multiple life stages in a pond
breeding amphibian and advances our understanding of
how density itself can impact dispersal under different
mechanisms.
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NEWS AND ANNOUNCEMENTS

2018 CHS Award Recipients

Amanda Bennett
Oxford Mills, Ontario
abenne03@gmail.com

Each year, the CHS takes great pleasure in
recognizing the significant and meaningful contributions
made by members of the Canadian herpetological
community to the study and conservation of amphibians
and reptiles in Canada. Annual recognition awards are
given to deserving recipients, identified from
nominations made by the CHS membership and the
local organizing committee. Nominations can be
forwarded to the Awards Committee at any time during
the year (for more information  contact:
info@canadianherpetology.ca), though a call for
nominations is made via email to the general
membership in the month(s) preceding the annual
conference.

The Blue Racer award recognizes the cumulative
contributions over a number of years to the conservation
of amphibians and/or reptiles in Canada. This year’s
recipient is Dr. Karl Larsen, a professor at Thompson
Rivers University in Kamloops, British Columbia. Dr.
Larsen’s interest is in research on fundamental questions
in ecological theory with a focus on movement ecology.
Over the years, his research and strong partnerships with
government, industry, and non-profit organizations has
led to the implementation of conservation programs,
recovery actions, and mitigation measures for many
species. Dr. Larsen is a key member of the research
team working on the longest-running snake conservation
project in B.C., which examines the long-term impacts
of development on species-at-risk. He is an active
member of the provincial snake and amphibian recovery
teams and is currently advising the BC government on a
provincial range-wide snake den monitoring project. He
makes time to talk to newspapers and radio stations as
well as participate in events such as World Snake Day to
raise public awareness about these often-maligned
creatures and the conservation issues they face. By
conducting ecologically sound research that supports
conservation measures, Dr. Larsen has contributed
greatly to amphibian and reptile conservation in Canada.

The Michael Rankin Distinguished Canadian
Herpetologist award is presented to an individual in
recognition of lifetime achievement in the study of
amphibians and/or reptiles in Canada. With an
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expansive research career spanning over 30 years and
across multiple provinces, we were delighted to present
the award to Dr. Christine Bishop this year. Dr. Bishop
is a research scientist with Environment and Climate
Change Canada and is adjunct professor at Simon Fraser
University and the University of British Columbia. Dr.
Bishop has published over 85 peer-reviewed journal
articles and has co-edited books on wildlife toxicology,
ecotoxicology of amphibians and reptiles, and the
ecology, conservation, and status of reptiles in Canada.
Dr. Bishop has been a long-standing, active member of
Canada’s amphibian and reptile research and
conservation community. She served on the board of
directors of CARCNET (now CHS) and was president
of the Hamilton Naturalist’s Club. In addition to her
direct contributions to herpetology research and
conservation in Canada, she has co-supervised many
graduate students over the years and has helped to foster
the next generation of herpetologists in Canada. By
addressing questions in fields such as ecotoxicology,
habitat restoration and preservation, road ecology and
applied conservation techniques, Dr. Bishop’s research
has been instrumental in furthering our knowledge of
the threats to, and potential conservation solutions for,
Canada’s amphibians and reptiles.

The Silver Salamander award is presented to an
individual or organization in recognition of a specific
contribution to the conservation of amphibians and/or
reptiles in Canada. This year, the CHS recognizes the
Nk’Mip Desert Cultural Centre (pronounced in-ka-
meep), a state-of-the-art interpretive centre beautifully
and sensitively constructed into a hillside in Osoyoos,
British Columbia. The Nk’Mip Desert Cultural Centre
was established and is operated by the Osoyoos Indian
Band, and has a long and outstanding history of support
for herpetological research and conservation in the
South Okanagan. They have facilitated, funded, and
supported snake research conducted by award recipients
Dr. Christine Bishop and Dr. Karl Larsen. The
interpretative centre showcases to the public the
herpetological species present on their lands (which
includes Canada’s only ‘pocket desert’), both through
live exhibits and presentations by interpreters and
researchers. They have hosted an International Day of
the Snake celebration each July 16" for the past three
years, which includes walking tours with researchers,
interpretative talks, and generally raising awareness of
snakes and snake conservation issues.

The E.B.S. Logier Communication award is
presented to an individual or organization in recognition
of a significant contribution to the research and/or
conservation of amphibians and reptiles in Canada
through the publication of hard copy, digital, or other
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means of text or visual-based communication. Dr. Leslie
Anthony is an award-winning science and adventure
journalist, editor, and filmmaker with interests in
population science, the environment, action sports, and
adventure travel. Leslie takes a scientific topic and
makes it tangible and memorable through humour and
personal experiences. The clearest examples of this skill
are two of his books, Snakebit: Confessions of a
Herpetologist and The Aliens Among Us: How Invasive
Species are Transforming the Planet — and Ourselves.
Having read both books, I can attest to the engaging and
accessible way he writes about complex and challenging
topics. Leslie has also published magazine articles with
herpetological themes in Explore, Canadian Wildlife,
Canadian Geographic, The Tyee, and other widely read
print and online magazines. In addition, as he has a PhD
in Zoology from the University of Toronto, Leslie has
published 18 scientific papers in peer-reviewed journals,
largely on the Ambystoma salamander polyploidy story.
Also, he writes about skiing and other adventure topics,
so that’s cool too (e.g., his book White Planet: A Mad
Dash Through Modern Global Ski Culture, widely
acclaimed by people in those fields).

Dr. Karl Larson presenting Dr. Christine Bishop with the
Michael Rankin Distinguished Herpetologist award (left); Dr.
Jackie Litzgus presenting Dr. Leslie Anthony with the E.B.S.
Logier Communication award (right).

In addition to the Annual Recognition Awards, we
also recognize the best student platform and poster
presentations at the annual CHS conference. Many
thanks Matt Keevil, Hannah McCurdy-Adams, and
James Paterson for providing their valuable feedback as
volunteer judges for both competitions. As always, it is
a challenge to identify among the many fascinating and
excellent presentations given by our student
membership each year. Thanks to all participants for
sharing their research with us. The 2018 student
presentation award winner is Stephanie Winton, for her
talk entitled “Impacts of Road Mortality on Population
Persistence of the Western Rattlesnake (Crotalus
organus) in British Columbia”. The 2018 student poster
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award winner is Ying Chen, for her poster entitled
“Understanding Variation in Male Advertisement Calls
in Spring Peepers (Pseudacris  crucifer)”.
Congratulations to the 2018 award recipients; we look
forward to hearing about more student research at the
2019 meeting in Montreal.

To help student get to the CHS conference, we
provide travel bursaries (typically valued at $250 each)
to a randomly drawn subset of applicants who present
either a platform or poster at the conference, are
travelling greater than 500 km to be there, and are CHS
members. This year’s travel bursary recipients were
Curtis Abney, Steven Kell, Matthew Macpherson,
Patrick Moldowan, Shaylyn Wallace, and Gabriella
Zagorski. Travel award bursary applications are due by
August 31% of each year — be sure to submit your
application to take advantage of this opportunity.

2018 CHS student travel bursary winners (from left to right):
Gabriella Zagorski, Steven Kell, Patrick Moldowan, Matthew
Macpherson and Curtis Abney.

Congratulations to all of this year’s award

recipients, and thank you for your ongoing dedication
and contribution to the field of herpetology in Canada.

R

2019 CHS Annual Conference, Montreal

David Green
Redpath Museum, McGill University
Montreal QC
david.m.green@mcqill.ca
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The Canadian Herpetological Society will hold its
2019 conference and annual general meeting in
Montreal next September in the Redpath Museum at
McGill University. The meeting will start with a
reception in the Museum on Friday evening, September
20th. The program of talks will kick off Saturday
morning with a plenary address by the Museum’s
director, Prof. Hans Larsson, who will offer an official
welcome and then go on about digging up dinosaurs in
the high Artic, or lassoing crocodiles in Central America,
or how tetrapods got their limbs, or whatever else he
might be working on by then. As usual, there will be a
poster session, an AGM, and a banquet, with a Monday
field trip on September 23rd. As the Museum is located
in the heart of the McGill campus, in the heart of
downtown Montreal, there will be limitless options for
dining, shopping and, importantly, drinking once the
day is done.

In conjunction with the CHS meeting, the Museum
is also hosting an international symposium on global
amphibian population declines, which will mark the 30
years since amphibian declines first arose as an
important issue following the First World Congress of
Herpetology in 1989. The symposium will run all day
Friday, September 20th, 2019, just before the CHS
meeting officially kicks off. There has been tremendous
scientific progress in amphibian ecology since 1989 and
the symposium will feature 16 invited speakers,
including several “rising stars” in amphibian ecology
and conservation. Hugo Cayuela (Université Laval),
Francesco Ficetola (Universita degli Studi di Milano),
Evan Grant (USGS Patuxent), David M. Green (McGill
University), Paige Howell (University of Georgia),
Michael Lannoo (Indiana  University), David
Lesbarreres (Laurentian University), Erin Muths (USGS
Fort Collins), Pablo Menendez (Pontificia Universidad
Catolica del Ecuador), Wendy Palen (Simon Fraser
University), Eria Rebollar (UNAM, México), Louise A.
Rollins-Smith ~ (Vanderbilt ~ University), Benedikt
Schmidt (Universitat Zarich), Kelly Zamudio (Cornell
University), Amanda Zellmer (Occidental College) and
Breda M. Zimkus (Harvard University) have all agreed
to come and present.
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As if that were not enough, the COSEWIC
Amphibians and Reptiles subcommittee will be having
their annual assessment meeting at the Museum on
Wednesday and Thursday, Sept. 18th and 19" (tentative
dates), immediately before the Amphibian Population
Declines symposium. Observers are welcome to attend,
but must notify COSEWIC in advance.

Finally, with six consecutive days filled with
herpetology, the Museum has decided to make a week
of it and schedule public programming events centered
on amphibians and reptiles. “Herp Week” activities are
in the planning stage but will feature activities for both
children and adults, including at least one scientifically-
themed presentation open to the public. The Museum’s
exhibit galleries will be open throughout.

Important dates for Herp Week at the Redpath
Museum:

q Sept. 18th and 19" (tentative), 2019: COSEWIC
Amphibians and Reptiles subcommittee species
assessment meeting

9 Sept. 20th, 2019: Global Amphibian Population
Declines: 30 Years of Progress in Confronting a
Complex Problem

9 Sept. 20th (evening) — 22nd, 2019: CHS Annual
Conference

1 Sept. 21st: CHS field trip

T
o

Initiative to Digitize Canadian Herpetology
Bulletins and Meeting Programs

Patrick Moldowan
University of Toronto
Toronto, Ontario
patrick.moldowan@utoronto.ca

The CHS Board is actively soliciting contributions
for an initiative to digitize and make accessible
unpublished literature on Canadian herpetology. This
initiative spans many organizations over the past half-
century. Currently digitized material includes the
following, for example:

9 Canadian Amphibian and Reptile Conservation
Society (CARCS) bulletins (1960-1991);

1 IUCN/SSC Task Force on Declining Amphibian
Populations in Canada (DAPCAN) programs
and abstracts (1993-1998)
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9 Canadian Association of Herpetologists Bulletin
(1987-1998; 2006-2010).

9 Canadian Amphibian and Reptile Conservation
Network annual meeting programs (1996-2010)

9 The Boreal Dipnet (1996-2008)

We greatly encourage anyone with literature or
recommendations that will fill gaps to contact Patrick
Moldowan (patrick.moldowan@utoronto.ca). The CHS
2019 meeting in Montreal serves as an ideal venue to
bring your materials for lending or donation to this
project. Circulars of provincial and territorial
herpetological societies are also eligible. The CHS
Board is currently seeking recommendations and
reviewing the best means by which to make this
information accessible to a national and international
audience.

At this time, we would like to extend a sincere thank
you to Wayne Weller for generous access to his
literature collection, which has contributed immensely
to the early progress of this initiative.

T,
R

Invitation for Amphibian Research
Collaboration

Patrick Moldowan and Njal Rollinson
Department of Ecology & Evolutionary Biology,
University of Toronto
njal.rollinson@utoronto.ca;
patrick.moldowan@utoronto.ca

We have begun one of the largest amphibian
monitoring projects in Canada: for the past 10 years we
have collected population-level and individual-based
data on a variety of amphibians breeding in a small lake
in Algonquin Park, Ontario. As the amount of data and
research opportunities arising from this project becomes
overwhelming, we are writing to solicit an engaged
collaborator on our long-term study.

Our research site is an approximately four hectare
domed bog-lake complex in the low latitude boreal
wetland region of the western uplands, Algonquin Park.
This site is at higher elevation (300~600m above sea
level) and is wetter and cooler than the surrounding
landscape, with an average of 115-125 frost-free days
per year. The surrounding forest is mixed conifer and
softwood deciduous, dominated by Balsam Fir, Black
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Spruce, Eastern White Pine, White Birch and Red
Maple. The water body is permanent year around,
naturally acidic (pH 4.2~4.6), fishless and supports a
robust breeding population of at least nine amphibian
species: Spotted Salamander (A. maculatum), Blue-
spotted Salamander (A. laterale; and members of the A.
laterale-jeffersonianum complex, LLJ genotype), Red-
backed Salamander (Plethodon cinereus), Wood Frog
(Lithobates  sylvaticus), Green Frog (Lithobates
clamitans), American Bullfrog (Lithobates
catesbeinaus), American Toad (Anaxyrus americanus),
Spring Peeper (Pseudacris crucifer) and Gray Treefrog
(Hyla versicolor). In addition, Northern Two-lined
Salamander (Eurycea bislineata), Red-spotted Newt
(Notophthalmus viridesens viridesens) and Mink Frog
(Lithobates septentrionalis) are known from the
surrounding area but have not been confirmed breeding
at the site. To give scale to the size of the amphibian
population and research potential at this site, we had
>15,000 amphibian captures at the drift fence in spring
2018. Prior to 2018, there have been pre-existing arrays
of aquatic funnel traps coupled with annual egg-mass
abundance counts, so we hope to present an opportune
setting to partner to collect further natural history
observations, morphological, reproductive, demographic,
genetic, habitat, spatial data, et cetera.

The site is in close proximity to the historic
Algonguin Wildlife Research Station, providing meals,
accommodation and logistical support for research
projects. We are principally interested in partnering with
a research program with an anuran focus in order to
maximize amphibian study, although diverse research
interests are welcomed. In order to avoid
disappointment, we recommend getting in touch with 3-
4 month notice prior to anticipated field research so that
necessary Ontario Parks research permits can be
obtained.

We hope that the collaborator would be interested in
helping to maintain data collection and monitoring over
a longer term, perhaps sending graduate students to
perform conceptually-based research, drawing on annual
observations as well as thousands of data records
amassed to date. The breeding season typically runs for
one month in the early spring, with metamorphic
amphibians turning up over a protracted period from
mid-summer to late fall. The approximate cost of a
monthly stay at the research station is $1500 for
members, so a research partner can expect to pay at least
this amount per annum to provide room and board for
one researcher/graduate student (e.g., the breeding
season). Please contact Njal Rollinson and Patrick
Moldowan to inquire about collaboration opportunities
or for more information.
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“WANTED

AMPHIBIAN RESEARCH
COLLABORAT()RS

(Lt and LU genclypes)

E. Red-backed Salamander, Wood Frog,
Plethodon cinereus Lithobates sylvaticu:

« Field site: Naturally acidic four ha. bog; fishless; home
to nine species of breeding amphibians (three additional
species found nearby).

« Access to drift fence, cover board and aquatic trap
sampling

« Close proximity to Algonquin Wildlife R h
Station, Algonquin Provincial Park, Ontario, Canada.

American Toad,
Anaxyrus americanus

If interested, please contact:
Professor Njal Rollinson (njal.rollinson@utoronto.ca) and
Patrick Moldowan (patrick.moldowan@utoronto.ca)
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Federal Ban on the Importation of Salamanders
into Canada

Joe Crowley
Ontario Ministry of Natural Resources & Forestry
Peterborough, ON
joe.crowley@ontario.ca

Red Salamander (U. S) Photo by Joe Crowley
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In May of 2018, Environment and Climate Change
Canada implemented a permanent restriction on the
importation of salamanders into Canada, which replaced
an interim 1-year import restriction that was
implemented in 2017. This restriction will help to
reduce the introduction and spread of amphibian fungal
pathogens, particularly the pathogen Batrachochytrium
salamandrivorans (Bsal).

Believed to be of Asian origina, Bsal is a fungal
pathogen that recently surfaced in the Netherlands and
Belgium, where it caused a 96% decline in European
Fire Salamander populations in only a few years. The
disease is similar to B. dendrobatidis (Bd), a fungus that
has resulted in mass declines and extinctions of frog
species in the tropics. Bsal has not been detected in
North America, but, if accidentally introduced, it has the
potential to result in mass extinction of North American
salamander species. Consequently, experts and
conservation organizations have strongly recommended
an immediate ban on international trade in salamanders
— which is the most likely vector for the introduction of
the fungus into North America. In response to this
potential threat, the Pet Industry Joint Advisory Council
(PIJAC) issued a voluntary ban (in the U.S. and Canada)
on the importation of two salamander species suspected
to be the two most likely vectors for Bsal. In 2016, the
U.S. Fish and Wildlife Service added 201 species of
salamanders to the list of injurious wildlife under the
Lacy Act, which prevents the importation and interstate
trade of these species. However, the U.S. ban included
only known or suspected carriers and did not include
species for which there was little-to-no data. The Fish
and Wildlife Service has been receiving strong pressure
from the scientific community to expand the list of
species to include all salamander species (as well as
other potential carriers). These actions in the US were
followed shortly thereafter by a 1 year temporary ban in
Canada, and now by the permanent ban.

North America, including Mexico, is a global
diversity hotspot for salamanders and is home to more
species of salamander than any other continent. We are
becoming all too familiar with the devastating effects
that introduced pathogens can have on our native
wildlife populations. Most of us have lived to see a
global mass extinction of frogs due, in large part, to
Chytrid fungus (Bd), while white-nose syndrome has
resulted in the systematic decline of bats — resulting in
the listing of several of our native bats as species at risk
in only a few short years. Bsal has the potential to pose
similar risk to our salamanders. The import restrictions
that have been enacted by the U.S. Fish and Wildlife
Service and here at home in Canada by ECCC are an
important step in helping to prevent the introduction of
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Bsal into North America, and our government should be
commended for taking this proactive step to safeguard
Canada’s biodiversity for future generations.

Although this ban is an important step toward
preventing the introduction of Bsal in Canada, it is not a
stand-alone solution. The federal trade restriction still
allows the importation of salamanders in some
circumstances through a permitting process, and there is
an ongoing role for the scientific and conservation
community in supporting the implementation of these
trade restrictions and associated permitting. For example,
the Canadian Herpetofauna Health Working Group
(HHWG), which includes several CHS members,
provides advice to the ECCC and the Canadian Wildlife
Directors Committee related to the implementation of
the Bsal import restriction. Ongoing education for pet
owners, researchers and the general public is also
essential to minimize the risk of accidental introduction
and spread of Bsal and other pathogens. The Canadian
HHWG and Canadian Wildlife Health Cooperative
(CWHC) have developed fact sheets to help educate
target audiences about Bsal, which are available on the
CWHC website. The HHWG and has also produced a
decontamination protocol, available on the CWHC
website, which can help reduce the spread of infectious
disease when working with amphibians and reptiles in
Canada.

i

M.Sc. Opportunity on Western Rattlesnakes

Karl W. Larsen (PhD)
Professor, wildlife ecology & management
Department of Natural Resource Sciences

Thompson Rivers University

Kamloops, British Columbia

Telephone: +1.250.828.5456
Website: http://karllarsen.sites.tru.ca/

We anticipate starting a new M.Sc. project on the
road ecology of the Western Rattlesnake in BC, in
spring 2019. This will be ‘Phase 2’ of the project,
following on preliminary work and modeling done to
date. Emails expressing interest or questions can be sent
to Karl Larsen at Thompson Rivers University
(klarsen@tru.ca). We are looking for someone with a
genuine interest in applied ecology and conservation
biology, a strong academic history, and unbridled

Page 42 of 43

enthusiasm; previous experience with snakes is not a
prerequisite. Unofficial copies of transcripts and a Cv
will need to be provided early on in the selection
process.

5 ™ : ': it S q_‘." ¥
Western Rattlesnake habitat in BC (top) and a congregation o
Western Rattlesnakes at a hibernation site (bottom). Photos by

Joe Crowley.
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