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1. INTRODUCTION 

Effective protection and recovery of species at risk and their habitat requires 
comprehensive and up-to-date knowledge of species’ occurrence and distribution. 
However, there have been few large-scale surveys and inventories for most of Ontario’s 
species at risk, and recent, detailed occurrence data are not available for many of these 
species throughout the province. In the absence of existing detailed occurrence data, 
field surveys are necessary to determine if a species is present at a particular site. 
However, many species at risk are inherently rare, occur at low densities and are very 
cryptic, making detection of these species difficult. Furthermore, the detection probability 
of some species varies considerably with time of year, weather and search method. This 
survey protocol was developed in response to the need for reliable, science-based 
survey methods for species at risk in Ontario.  

In addition to providing survey methodology, the protocol also identifies the level of 
search effort that is necessary to determine, with reasonable confidence, that 
Queensnakes are absent from a site. This level of search effort is recommended when 
survey data are used to inform assessments of species’ absence. This protocol does not 
provide methodology to determine population abundance or monitor changes over time. 
For information about determining species abundance, population monitoring and other 
field methodology for reptiles see McDiarmid et al. 2012. 

This survey protocol is based on the best available scientific and technical information at 
the time of publication, including information from several expert Ontario herpetologists. 
This protocol may be subject to change should new information become available.  

This survey protocol provides a recommended approach to assess presence / absence 
at a site. However, determining if regulated habitat under the Endangered Species Act, 
2007 (ESA) is present at a site is a complex process that is not limited to presence / 
absence surveys. For example, even at sites where survey results are negative, general 
or regulated habitat of a species at risk may still be present at the site based on nearby 
occurrences of the species (e.g., on an adjacent property) or the manner in which the 
habitat is defined within the regulation. At sites where the species has been previously 
documented and where regulated habitat applies, five consecutive years of documented 
non-use (using the methods and search effort in this survey protocol) are necessary to 
demonstrate that habitat is no longer depended on by the species (OMNRF 2013).  
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2. SPECIES INFORMATION 

2.1. Identification 

Appearance/Characteristics  
• Medium-sized snake with average adult length of 45-65 cm (S. Gillingwater 

unpublished Data) and a maximum length of 92 cm (Harding 1997)
• Slender body with keeled scales, a small head, and round pupils  
• Olive-brown dorsal colouration with 3 dark dorsal stripes (may be faded or absent 

in older adults) and a creamy-yellow lateral stripe on scale rows 1 and 2 
• Creamy-yellow labial scales, chin, throat and belly 
• Four rusty-brown ventral stripes that merge towards the tip of the tail (may become 

mottled with age; the outer two ventral stripes flank the yellow lateral stripes) 

Similar Species 
No other snake in Ontario has a longitudinally striped belly. Although gartersnakes and 
ribbonsnakes have similar yellow lateral stripes, they differ from Queensnakes by having 
a light mid-dorsal stripe, an undivided anal plate, and no ventral stripes. Other rare 
gartersnake colour morphs (e.g., melanistic) will lack the dorsal stripe as well as the 
lateral and ventral stripes. Northern Watersnakes in comparison to Queensnakes are 
more robust with a blotched dorsal pattern (which may become obscured or darkened 
with age) and a ventral pattern of crescent-like shapes. 

2.2. Distribution 
The Queensnake occurs in southern Ontario and the surrounding US states south to 
northern Florida. The distribution of the species in Ontario is patchy and limited to the 
extreme south-west portion of the province. It is an uncommon and cryptic species and 
it’s distributions is not well documented. Populations that are currently known to be 
extant in Ontario include those on the Ausable, Detroit, Grand, Maitland, and Thames 
Rivers, the Northern Bruce Peninsula, and at the Longpoint National Wildlife Area. 

2.3. Seasonal Movements and Timing of Behaviour 
Timing windows are based on data collected from a long-term mark-recapture study 
along the Thames River in Ontario (Gillingwater and Piraino 2002; Piraino and 
Gillingwater 2003-2007; Gillingwater 2008-2011). The timing of activities varies with 
latitude as well with seasonal weather variation. For example, the active season will 
begin much earlier in a year with an early spring). General timing windows are given but 
specific calendar dates should be used only as a general guide. In Ontario, 
Queensnakes are typically active from mid-April to mid-October: 

• Emergence from hibernation: Mid to late April (earliest record April 15th) 

• Movement from hibernacula to shoreline habitats: Late April to mid-May 

• Mating: May and possibly September/October 

• Gestation (embryo development): Typically early June to late August 

• Parturition (birthing): Mid-August to late September 

• Movement back to hibernacula: Mid-September to mid-October  
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Figure 1. Known distribution of the Queensnake in Ontario (Ontario Nature 2014).  

3. SURVEY METHODOLOGY 

3.1. Qualifications 

Surveyor experience can affect the probability of species detection when surveying for 
reptiles (BCMELP 1998; Casper et al. 2001), and surveys carried out by inexperienced 
surveyors are more likely to result in false negatives (Casper et al. 2001; S. Gillingwater 
pers. comm. 2012; J. Litzgus pers. comm. 2012). Thus, reptile surveys should be carried 
out by individuals who have a general understanding of reptile biology and ecology and 
prior experience with the species in question (BCMELP 1998; Casper et al. 2001; 
DSEWPC 2011; S. Gillingwater pers. comm. 2012; J. Litzgus pers. comm. 2012). If 
individuals who are experienced with Queensnake are not available, it is highly 
recommended that the lead surveyor have the following qualifications: 

• Prior experience conducting wildlife surveys 

• Knowledge of the biology, ecology and habitat use of Queensnakes 

• Experience and demonstrated competence with other snake species 

• Training from a Queensnake expert or through a formal training course that 
includes Queensnake field techniques   

• The ability to distinguish Queensnakes from other similar species in Ontario 
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A Queensnake expert is someone that has carried out Queensnake research through a 
university or other academic institution or is recognized within the scientific community 
as having expertise with this species. 

Surveyors should also have the ability to navigate, record the survey track, and geo-
reference observations using a Global Positioning System (GPS) unit.  

An authorization under the ESA, 2007 and a Wildlife Scientific Collectors Authorization 
under the Fish and Wildlife Conservation Act, 1997 may be required to carry out surveys 
for Queensnake in Ontario. Additional permits may be required from Ontario Parks or 
Parks Canada Agency if surveys are carried out in provincial or national parks, 
respectively. 

3.2. Records Review 

A records review should be carried out prior to field surveys. Existing occurrence records 
may help to better scope the field survey or, if extensive data are already available for a 
site, existing records may eliminate the need for a field survey. The absence of 
occurrence records from an area does not indicate that the species is absent; suitable 
habitat should be adequately surveyed before concluding that Queensnake is absent. 
The following sources can be consulted for information on Queensnake distribution and 
occurrence records within Ontario: 
• OMNRF Natural Heritage Information Centre (NHIC) 

www.ontario.ca/nhic; e-mail: nhicrequests@ontario.ca 
• Ontario Reptile and Amphibian Atlas (ORAA) 

www.ontarionature.org/atlas 

• Local Conservation Authorities  
www.conservationontario.ca 

• Status reports from the Committee on the Status of Endangered Wildlife in Canada 
(COSEWIC); available through the SARA Public Registry   
www.sararegistry.gc.ca/default.asp 

• Other information sources such as, but not limited to species experts, OMNRF 
offices, site-related environmental impact or screening reports, published scientific 
literature and natural history inventories 

3.3. Environmental Conditions 

Environmental conditions are among the most important considerations when planning 
and carrying out snake surveys. Snakes are ectotherms and regulate their body 
temperature through behavioural thermoregulation (e.g., basking or seeking shelter from 
the heat). Ontario’s snakes have preferred body temperatures within the range of 25-34 
°C, and they select microhabitats that allow them to maintain body temperatures as 
close as possible to this preferred range (Brown and Weatherhead 2000; Blouin-Demers 
and Weatherhead 2001; Row and Blouin-Demers 2006b; Harvey and Weatherhead 
2010). Snakes are most likely to bask on sunny days when ambient temperature is lower 
than preferred body temperature (Row and Blouin-Demers 2006; Harvey 2008), 
especially when these conditions follow several days of inclement weather. Basking 

http://www.ontario.ca/nhic
mailto:nhicrequests@ontario.ca
http://www.ontarionature.org/atlas
http://www.conservationontario.ca
http://www.sararegistry.gc.ca/default.asp
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tends to be highest in the spring due to low environmental temperatures and the need to 
increase metabolic activity after hibernation. Further, snake activity levels are dependent 
on the ambient temperature and the snakes’ ability to thermoregulate (Blouin-Demers et 
al. 2003; Harvey and Weatherhead 2010). In Ontario, snakes are most active when air 
temperature is between 15 °C and 30 °C. On sunny days, ground temperature can be 
much higher than air temperature and may exceed a species’ upper thermal limit when 
air temperature is above 25-30 °C.  

By influencing microhabitat use and activity levels, environmental conditions have a 
significant effect on detectability. For example, consider how the following environmental 
conditions affect detectability: 

 Cool overcast (or stormy) conditions: snakes cannot warm up and are likely to be 
inactive and remain hidden (low detectability).  

 Warm conditions: snakes can be encountered moving throughout habitat (moderate 
to high detectability)  

 Cool sunny conditions: snakes will select microhabitats that facilitate basking (high 
detectability) 

 Hot sunny periods: Queensnakes will reside in aquatic habitat or will seek out cool 
microhabitats and shelter (low-moderate detectability) 

Environmental conditions at the time of the survey should always be documented so that 
survey results can be accurately interpreted. Suitable environmental conditions for snake 
surveys are described for each survey method below. 

3.4. Identification of Survey Sites  

Queensnakes are highly aquatic and Ontario populations occupy rivers, shorelines of 
lakes and occasionally wetlands. These aquatic habitats tend to be permanent and have 
relatively shallow water that is still to moderately flowing, rock or gravel substrates, 
temperatures of 18 °C or greater during the majority of the active season and abundant 
crayfish populations (Wood 1949; Jalava 2009). Shorelines are typically open-canopy 
with abundant rocks, shrubs, or other vegetation for thermoregulation and cover. The 
following resources provide detailed information on Queensnake habitat use and 
ecology and should be used as reference material to accompany this survey protocol.  

• Habitat Regulation for the Queensnake under the Ontario Endangered Species 
Act http://files.ontario.ca/environment-and-energy/species-at-
risk/mnr_sar_hr_queensnake_en.pdf 

• Rowell, J. 2012. The Snakes of Ontario; Natural History, Distribution, and Status. 
pp vi + 411 

• COSEWIC status reports; available through the SARA Public Registry   
www.sararegistry.gc.ca/default.asp 

• Queensnake species account in the Ontario Reptile and Amphibian Atlas (ORAA) 
www.ontarionature.org/atlas 

• Queensnake species account on the Canadian Herpetological Society 
website www.canadianherpetology.ca

http://files.ontario.ca/environment-and-energy/species-at-risk/mnr_sar_hr_queensnake_en.pdf
http://www.sararegistry.gc.ca/default.asp
http://www.ontarionature.org/atlas
http://www.canadianherpetology.ca
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Scientific literature and consultation with species experts (including OMNRF staff) can 
also be a valuable resource. Specifically, consultation with local experts and naturalists 
can be critical in understanding the local species ecology and habitat use, which often 
varies among regions.  

Survey sites should be identified using a two-step process:  

• Prior to site visits, identify potential habitat using high resolution aerial photographs, 
orthophotos or other available land cover information (such as Ecological Land 
Classification maps).  

• A site visit should be carried out to assess habitat identified in step 1 and to confirm 
the presence of suitable habitat. If detailed maps or other habitat information is not 
available to assist in step one, the entire site should be thoroughly searched to 
identify suitable Queensnake habitat. All suitable habitat should be described or 
mapped and this information should inform the survey design. 

3.5. Visual Encounter Surveys 

This species forages for crayfish in calm shallow waters near shore (Piraino and 
Gillingwater 2003). When not foraging, Queensnakes are most often found beneath 
cover objects along shore or basking in shoreline vegetation, especially on shrub 
branches overhanging the water (Branson and Baker 1974; Piraino and Gillingwater 
2003-2007; Casper et al. 2011; Harvey et al. 2012). Thus, surveys entail searching for 
individuals basking, foraging or hiding beneath cover materials in aquatic habitat and 
within five metres of the water. Cover materials may also provide necessary habitat for 
gestation, thermoregulation and parturition, so great care must be taken during surveys. 
Information on survey technique is based on long-term research conducted by Scott 
Gillingwater, survey methodology developed by the OMNRF (Guelph District), survey 
guidelines developed by Wisconsin Department of Natural Resources (2012) and survey 
recommendations from Casper et al. 2011. 

Survey Technique 
Surveys should be conducted on foot while moving upstream. This will limit the amount 
of sediment obscuring the view through the water. When possible, surveys should be 
conducted by two people: one person searching terrestrial habitat within five metres of 
the shoreline and the other person searching aquatic habitat within three metres of the 
shoreline. Both surveyors should move at a similar pace to stay close together. If 
surveys are carried out by a single person, the surveyor should move between terrestrial 
and aquatic areas, covering both thoroughly (i.e., if 100 m of shoreline takes two people 
one hour to survey then it should take one person two hours). Queensnake distribution 
can be highly clustered and individuals may only be found in small sections of the habitat 
(Casper et al. 2011). Thus, the full extent of suitable habitat should be searched during 
each survey to ensure that occupied areas are not overlooked (Casper et al. 2011). 
Terrestrial surveyors: 

• Survey terrestrial vegetation within five m of the shoreline. When basking in 
shoreline vegetation, Queensnakes are typically perched at heights of less than 
one metre.  
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• Surveyors should constantly scan the shoreline vegetation further upstream for 
basking individuals; this will help surveyors detect snakes prior to their escape 
response.  

• Carefully watch and listen for any movement that may be caused by snakes 
retreating into the vegetation or dropping into the water as you approach. 

• Queensnakes may also be observed basking atop logs and rocks or within root 
masses, undercut banks, or in open areas along shore.  

• Thoroughly search under all suitable cover objects that are within five metres of the 
shoreline. Suitable cover objects provide access points beneath them and include 
rocks (as small as eight cm in diameter), logs, geotextile, scrap metal and any 
other debris (Ernst and Ernst 2003; G. Casper pers. comm. 2012; S. Gillingwater 
unpublished data). 

Aquatic surveyors: 

• Search under rocks, logs, and other debris within three metres of the shoreline and 
up to a depth of 50 cm. 

• Search through areas of emergent, submerged and floating vegetation. 

• Regularly scan ahead for swimming snakes or snakes with their heads protruding 
from the water.  

• Polarized sunglasses are essential for detecting snakes under water and 
binoculars are helpful when scanning ahead for snakes at the water’s surface. 

When searching under rocks or other cover: 

• Do not step on rocks or other cover materials before you have checked beneath 
them. Crushing injuries and deaths from human activities have occurred at a 
number of Ontario sites. Remember that Queensnakes (or other wildlife) can be 
under cobble-sized rocks as small as eight cm in diameter. 

• Lift rocks slowly and carefully so that they do not suddenly shift, potentially 
crushing snakes or other creatures hiding beneath them.   

• Do not lower rocks back into the water until the water has cleared and you can 
confirm that no snakes or other wildlife are beneath them. In areas with heavy 
sediment, checking beneath rocks with your hand before returning the rock to its 
original position will limit wildlife injuries/mortality. If an animal is located beneath a 
rock, remove the animal, lower the rock back into place and then release the 
animal at the edge of the rock.   

• Do not lift rocks that may be at risk of slipping due to weight, water or algae. Be 
prepared to brace rocks with one hand if a snake is located, or if manual searches 
in sediment-heavy water are required. Alternatively, one surveyor can lift large 
rocks while another searches under them. 

• All cover materials should be returned to the state in which they were found, 
ensuring previously existing gaps are maintained. 
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Survey Period 
In Ontario, surveys should be carried out between May 15th and September 15th when 
Queensnakes are present in their summer foraging habitat along the shoreline. As much 
as possible, survey dates should be spread out across the season in order to increase 
detection probability as Queensnakes are known to utilize different microhabitats within 
their range at different times of the year (S. Gillingwater unpublished data (1996-2012). 
However, at least two of the surveys should occur between May 15th and June 15th. At 
sites that have dense riparian vegetation, Queensnakes are easier to detect in May and 
June before the vegetation obscures cover objects and/or basking snakes. 

Survey Conditions 
Recommended survey conditions are adapted from S. Gillingwater unpublished data 
(1996-2012); and Casper et al. (2011). Visual surveys should take place on sunny/partly 
sunny days when air temperature is above 12 °C and below 30 °C. Surveys should be 
carried out between 10 am to 5 pm; however, surveys should be conducted between 9 
am and 12 pm during hot days (>25 °C). Ideal survey conditions are produced when 
sunny periods follow inclement weather (rain, overcast conditions); these conditions 
encourage basking, which significantly increases detection probability. 

Search Effort  
Snake populations can have very low detection probabilities, and considerable search 
effort is often required to assess absence of cryptic snake species (Casper et al 2001; 
Harvey 2005; Casper et al. 2011; Durso et al. 2011). Queensnakes are rare in Ontario, 
individuals are cryptic and populations are spatially clustered and can occur at low 
densities, making their detection very difficult. Several surveys by experienced 
Queensnake surveyors are often required in order to successfully detect this species 
(Casper et al. 2011; S. Gillingwater pers. comm. 2012). Based on recent results from a 
Queensnake study on the Maitland River in Ontario, detection probability (DP) for this 
species ranged from 0.2 to 0.8 and averaged 0.3 (Aarts and Choquette 2015). With nine 
surveys, a negative search result can be considered significant with ≥ 95% confidence 
for populations with detection probabilities of 0.3 or higher (Casper 2010). Although this 
DP is likely representative of many Ontario sites, data from several Ontario sites where 
the species is known to be abundant yielded higher DP (Nature Conservancy of Canada 
unpublished data 2012; S. Gillingwater unpublished data 1996-2012) and other Ontario 
populations are known to have exceptionally low DP (S. Gillingwater pers. comm. 2012). 
Based on these detection probabilities, nine surveys are required to determine with 
reasonable confidence that Queensnakes are absent from an area. However, if survey 
sites are within close proximity to other occupied sites where DP is known to be high 
(e.g. > 0.5) and the sites are similar (e.g. same stretch of river and similar habitat), a 
search effort of five surveys is likely sufficient to assess absence.  

It is recommended that surveys be spread over at least eight weeks. If surveys are 
carried out over multiple years, a minimum of five surveys spread over at least four 
weeks should be completed each year.  

The time required for each survey depends on the size of the area and the habitat 
structure. As a general guideline, the search time should be approximately two person 
hours per 100 m stretch of river (both sides), or one person hour if only surveying one 
100 m stretch of shoreline (e.g. a lake shoreline). Complex sites with a high density of 
rocks may take longer than this, while sites with very little structure (cover objects or 
vegetation) will take less time. 
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Additional considerations when assessing absence: 

• One survey is the amount of effort required to thoroughly search all suitable habitat. 
If the site is large, several site visits or trips may be required to adequately cover 
the entire area and complete one survey. 

• If surveys are not carried out according to the methods outlined in this protocol 
(e.g., time of year, weather conditions), negative survey results may be 
inconclusive and lead to a requirement for additional surveys. 

• The detection probabilities used to calculate search effort in this protocol are based 
on survey results from experienced surveyors. If surveys are carried out by 
individuals who are inexperienced with the species or who have not received 
training (see surveyor qualifications), the required search effort to confirm absence 
of the species with 95% confidence is likely higher than what is recommended in 
this protocol. 

3.6. Crayfish Surveys 

Since Queensnakes feed almost exclusively on crayfish, it is recommended that 
surveyors make note of crayfish species presence and general density, which will assist 
in determining the suitability of a site to maintain Queensnake populations. The Ontario 
Crayfish Identification Guide produced by Ontario Nature, the Toronto Zoo and Bishop 
Mills Natural History Centre is a helpful resource for crayfish identification. 

3.7. Hibernacula Surveys 

Survey Technique 
Search for basking Queensnakes near potential hibernacula features within 50 m of the 
shoreline. Queensnakes often aggregate communally near hibernation areas. Such 
aggregations may occur in shrubs, between grasses, or beneath cover materials. 

Survey Period 
Grey and Bruce counties: April 20th to May 20th and September 15th to October 15th. 
South of Grey and Bruce counties: April 10th to May 10th and September 25th to October 
25th. 

Survey Conditions: 
Sunny periods with air temperatures ≥12 °C. On cool spring and fall days, hibernacula 
surveys are best carried out in the afternoons when it is warmer.  

Search Effort  
There is a narrow window of time (approximately one to two weeks) when Queensnakes 
will be basking at or near the hibernacula in the spring and the fall, and the precise 
timing of this window will depend on annual weather variation. In order to ensure 
sufficient effort during this window (and that the window is not missed altogether), four 
surveys should be evenly spaced throughout each of the spring and fall survey periods 
for a total of eight surveys.  
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Due to the short survey window and the low detectability of this species, hibernacula 
surveys should be completed for a minimum of two years before concluding that a 
structure is unlikely to be a hibernaculum. However, it is very difficult to confirm whether 
a feature is an active hibernaculum and only one hibernaculum has been identified to-
date in Ontario; seven years of surveys were needed to confirm this Queensnake 
hibernaculum (Gillingwater 2009). As such, great caution should be applied when 
determining whether or not a feature may be a Queensnake hibernaculum. If a 
Queensnake is observed away from water in the early spring or late fall, it should be 
assumed that a potential hibernacula is nearby, even if the snake was not confirmed 
entering/exiting a feature. 

4. DOCUMENTATION AND REPORTING 

Due to the threat of illegal collection, harassment and habitat disturbance, specific 
location information should not be published in publicly available documents or reports. 

4.1. Documentation 

The following information should be documented for each Queensnake survey 
(regardless of whether or not Queensnakes were observed): 

• Date, time and duration of Queensnake survey (beginning and end),  
• Transect length (m) and a map that delineates survey locations or routes, 
• Number of surveyors and relevant experience with Queensnake, 
• Number of rocks/cover items searched during timed search period, 
• Documentation of potential hibernacula habitat (GPS location, type of feature), 
• Weather conditions (cloud cover, wind, air temperature, water temperature; 

record at the beginning and end of each survey), 
• Result (positive, negative, number of snakes, etc.), 
• Occurrence and abundance of crayfish and zebra mussels,  
• Photographs of the habitat and general comments regarding habitat quality,  
• Incidental observations of other herpetofauna species and species at risk. 

When a Queensnake is observed, the following information should be collected: 
• Name of observer and contact information,  
• Time and date of observation, 
• Number of individuals observed, 
• Basic biological data (if surveyors are handling the snake), including sex, length, 

weight, signs of injury, etc. 
• Photograph of the snake (with scale reference if possible) to confirm identification 
• GPS coordinates, including accuracy. If multiple individuals of the same species 

are observed and are more than ten m away from each other, separate GPS 
coordinates should be submitted for each individual.  

• Location description and directions to the site, 
• A description of the habitat, including habitat type, approximate water depth, 

type/density of aquatic/emergent vegetation, distance to shoreline, etc. 

A recommended survey form is provided in Appendix 2. 
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4.2. Reporting 

Species at risk occurrence data should be reported to the OMNRF NHIC 
(www.ontario.ca/nhic). The NHIC is Ontario’s conservation data centre and maintains 
the provincial record of Ontario’s species at risk occurrences. Negative survey results 
should also be submitted to the NHIC. Data should be submitted in digital format 
(spreadsheet or shape files with associated tabular data) as per instructions on the NHIC 
website. The district OMNRF office or the Ontario Parks Zone Ecologist responsible for 
the area in question should also be provided with a copy of the data (but please indicate 
to them if it has already been submitted to NHIC). 

Opportunistic observations of other species at risk should also be reported to the NHIC. 
Observations of all reptile and amphibian species can be submitted to the Ontario 
Reptile and Amphibian Atlas (www.ontarionature.org/atlas). 
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APPENDIX 1: Examples of Queensnake Habitat in Ontario
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