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Learning Objective

#TRBwebinar

Identify successful implementations of 
road passages and barriers to prevent 
impeding wildlife



This webinar

1. TRB synthesis Small Terrestrial Wildlife 
Marcel Huijser, Western Transportation Institute –
Montana State University

2. Case study turtles Ontario
Kari Gunson, Eco-Kare International

3. Experiments and case study Yosemite toad
Cheryl Brehme, United States Geological Survey

4. Q&A session
Facilitated by Kris Gade Arizona DOT

Marcel Huijser



TRB SYNTHESIS 2019 
Small, terrestrial species
Reports
• Literature review 
• Expert survey
• Considerations 
• Case studies
• Summary report

Repository
Web-based 
Technical drawings
Photos





Survey 



Survey: 
Mitigation measures for species groups

Note: Superscripts indicate credit statements for animal icons; see speaker notes and Expert Survey Report.



Survey: road mortality



Chain-link fence

Mesh Hardware cloth (wire) with steel frame (left); wood frame (right)

Concrete wall

Plastic attached to guard-rail

Barriers

Chain link

Mesh
Plastic
(Hard-ware 
cloth/Wire)

Concrete wall

Plastic (HDPE, 
PVC, recycled)

Wood 7

Kari Gunson Kari Gunson

Ausable Bayfield Conservation Authority

Jochen Jaeger,
Concordia University

Chris Slesar, 
Monkton Cons. Com.



Considerations: Successful barriers

Design stage
Target species
Height: 25-100 cm
Buried into soil 

Amphibians, reptiles, 
small mammals

Medium 
mammals

Large
mammals

Turtles

Tortoises



Considerations: Successful barriers

Design stage
Landscape aesthetics



Climbing species
• Use top lip or solid barrier

Slender species, e.g., snakes
• Use solid barrier

Burrowing species,
e.g., cray fish and small 
mammals
• Buried barrier

Biology / Characteristics

Chain-link fence with top lip 

Snapping turtle climbing

Eastern garter snake poking

Kari Gunson

Animex exclusion fencing

Animex exclusion fencing



Considerations: Successful barriers

Design stage

Variable terrain conditions

Desert wash

Rocky soil

High water level



Considerations: Successful barriers

Design stage

Durable
Long life span
Low maintenance



Installed correctly
Mortality hotspot
Buffer zone
Combined with structures
Connect to structures (no gaps)
Buried into soil

Maintained
Erosion
Vegetation

Considerations: Successful barriers



Fence-end treatments

Fence-end tie-in with cliff face

─ Hotspot and adjacent 
buffers

─ Habitat or topography (top)
─ Angle fence away from road 
─ Include electro-mat or 

wildlife guard (bottom)

Texas gate

Angle fence

Kari Gunson

Paul Heaven

Marcel Huijser



 Access roads and trails

Right: A pedestrian gate 
with a “flap” to keep 
amphibians, mostly the 
common toad (Bufo 
bufo), out of the road 
corridor

Left: A wildlife 
guard at a low 
volume dirt access 
road 

Right: A wildlife guard at a 
bicycle path to keep 
amphibians, mostly the 
common toad (Bufo bufo), 
out of the road corridor



 Escape opportunities

 Jump-out for turtles 
and escape ramp 
allow animals to 
move from road-
side to safe-side

 A one-way gate for 
Eurasian badgers 
and below-grade 
installation allow 
animal to escape 
along its length

Kari GunsonMarcel Huijser



Monitored for effectiveness 
in reducing direct road mortality

Considerations: Successful barriers



Survey



Designated Crossing Structures
• Sufficient number, spacing 
• Location improved connectivity
• … the greatest benefit for survival of the population
• Adjacent habitat

• Structure type, dimensions
• Connected to fences/barriers
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Survey: 
Modified 
structures 

Pathways

Soil, water

Cover



OVERPASSES

Types
─ Designated for 

wildlife
─ Non-designated, 

modified for wildlife
─ Combined 

designated and non-
designated 
(e.g., recreational)

Ministry of Transportation Ontario, 
Wood Environment & Infrastructure Solutions



LARGE UNDERPASSES 
(>3 m) 
Types

─ Designated for wildlife
─ Non-designated, 

modified  for wildlife
─ Combined designated 

and non-designated 
(e.g., hydrology)
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Round pipe culvert top left with drainage 
culvert

SMALL UNDERPASSES (≤3 m) 
Types

• Designated and non-
designated for wildlife

• Box or round
• Corrugated steel, cement, 

or plastic pipe arch

Non-designated round CSP culvert

Box culverts for snakes and turtles.

Kari Gunson

Jochen Jaeger

Parks Canada Agency



Photo credit: Peter Leete, DNR─MnDOT liaison

Co-use by wildlife

 Physical access
 Pathways



Ambition Level

No habitat                           Some habitat                      Full habitat

Cover
Food
Water



CASE STUDY: “GROENE WOULD” OVERPASS,
NETHERLANDS

 Capture-mark-recapture (belly 
pattern)

 Three seasons 
 Wooden plates in dry and wet zones
 6 amphibian species, 2,706 

observations, 44 great-crested newt, 
2 individual newts captured on 
both sides

 Demonstration of newts using 
the overpass as habitat



CASE STUDY: DESIGNATED UNDERPASSES 
FOR SNAKES
 Rattlesnakes have used structures 

with dry substrate.
 Colley et al. (2017) showed 

open-grate, open-top crossings 
used by 14 Massasauga rattlesnakes 
─ Temperature was important

 Preference is for structure that 
maintains appropriate thermal 
environment for target species
─ Open-grate tunnels

Top: Massasauga rattlesnake travelling 
through 1.2-m dry-pipe culvert

Bottom: Open-grate and open-
bottom underpass, Killbear
Provincial Park, Ontario

Kari Gunson

Kari Gunson



Challenges

Barriers
Robust designs
Installation (oversight in field)
Innovative designs, reduced costs
Effectiveness studies
Effectiveness jump-outs or escape ramps

Crossing structures
Formulate objectives 
Measure effectiveness (not only use), study design
Experimental approach dimensions, design characteristics
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Thank you!
Marcel Huijser
Kari Gunson



An overview of reptile use of crossing 
structures in Ontario

12-Aug-2021 Transportation Research Board

As part of work completed by principal investigators Dr. Marcel Huijser & Kari 
Gunson in Association with Louis Berger. Funded by the National Cooperative 
Highway Research Program in 2019
http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=4337

Presented, compiled and updated by: Kari E. Gunson

http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=4337


 Summarize the existing current state of practice

 Review recently published monitoring studies in Ontario, 
Canada)

 What we know and what we don’t know

Objectives 



Parks Canada Agency

Round pipe culvert top left  with 
drainage culvert (Jochen Jaeger)

Small underpass 
structures (≤3 m) 

 Designated and non-
designated for wildlife

 Shape
o Box or round
o Arch 

 Material 
o Steel, cement, or 

HDPE plastic  
Non-designated round CSP culvert t 
(Kari Gunson)



Considerations

 Wing walls

 Substrate added or 
natural bottom (next 
slide)

 Maximize openness; 
o Open medians
o Skylights
o Open grates (next slide)
o Oversize and reduce 

length

Utah Dept. of Transportation

Substrate scooped into culvert (B. 
Beasley)

Wing walls used for reinforcement 
work well for wildlife  (K. Gunson)

Chris Slesar



Open-top; 
 Grates or open slots
 Installed for amphibians in 

England and Ontario
 Installed for turtles in Ontario
 Low volume roads

Colley M, Lougheed SC, Otterbeing K, Litzgus J.
2017. Mitigation reduces road mortality of a 
threatened rattlesnake. Wildlife Research.

Open-bottom; 
 Footings used for arch
 Ideal for maintaining stream 

habitats
 If not possible, substrate 

added or bottom buried

Jarvis LE, Hartup M, Petrovan SO. 2019. Road mitigation 
using tunnels and fences promotes site connectivity and 
population expansion for a protected amphibian. 
European Journal of Wildlife Research 65:27.

Snapping turtle exiting open-top 
tunnel in Ontario, Long Point 
Biosphere Reserve



Existing drainage culverts for turtle passage

 Existing drainage culvert (< 3m) are
Found along roads
often in wetlands
 Require exclusion fencing and 

guide-walls to be effective
 Culverts can be submerged or

not submerged 
 Culverts with light may be more 

attractive Existing drainage culvert used 
by freshwater turtles  Photo
Credit: Ausable Bayfield 
Conservation Authority



 Beaver screens / grates do
not allow passage

 Use pond levelers in dams to 
keep water levels at desirable
level and beavers are happy

Beaver considerations

Beaver screen on existing drainage 
culvert, Ausable Bayfield Conservation 
Authority

Leveler pipe can be installed in nearby dam; Adapted from Beaver Institute. 



Case study 1 (Heaven et al. 2019)

Blanding’s Turtle entering the 1.2 m 
drainage culvert shown in red circle. 
Photo Credit: Paul Heaven.

 Two years camera monitoring (Time-lapse 1 minute); day time 
hours in may and June over two years

 4 Blanding’s Turtles, 42 
Snapping Turtles and 
14 Painted Turtles used 
culvert
 Measured the proportion by

species using culvert and 
and compared to adjacent
abundance
o Blanding’s Turtles use was

proportionally less 
than observed 

o Snapping turtles use was proportionally higher

 Evidence for species-specific difference in use between 
freshwater turtles



Case study 2 (Brock and Gunson, in prep)

 Two years camera monitoring (Time-lapse 15 seconds)
 6 species of freshwater turtles:

Species Cross Potent
ial 
Cross

Total 
Cross

Turn-
aroun
d

Unknow
n

Grand 
Total

Passage 
rate

Blanding's 
turtle 1 0 1 3 2 6 0.25
Musk turtle 9 12 21 1 32 54 0.95
Northern 
Map turtle 0 1 1 0 0 1 1.00
Painted 
turtle 16 36 52 5 53 110 0.91
Snapping 
turtle 11 22 33 2 31 66 0.94
Spotted 
turtle 0 2 2 0 1 3 1.00
Grand Total 37 73 110 11 119 240 0.91



Conclusions
 Monitoring measured first time use by Spotted and 

Musk Turtles in Ontario
 Study showed challenges of monitoring in submerged

culverts
 Turtles primarily cross during the day 
 In 2018, turtles crossed more times westerly during two 

one-week periods at the end of May and second week 
of June, and this is likely due to turtles moving to 
nesting habitat on the west side of the culvert



Case study 3 (Read and Thompson 2021)
 One year camera monitoring at three CSP culverts 

(Time-lapse; 1 minute) for 219 days
 Two species: Snapping Turtles and 

Painted Turtles (448 occurrences, 106 complete 
passages)

Read, K. D., & Thompson, B. (2021). Retrofit 
ecopassages effectively reduce freshwater turtle 
road mortality in the Lake Simcoe Watershed. 
Conservation Science and Practice, e491.



In summary
 These three studies looked at use of one to 

three structures; 
o Read et al. data has potential to compare the following:

• Three CSP structures
• Temporal variation
• Time of day of use
• Species-specific use comparisons

 All three studies demonstrated ‘use’ of 
existing drainage culverts by freshwater 
turtles; possible hesitancy of use by 
Blanding’s Turtles
 Possible to compile for co-ordinated 

experimental designs



Case study 4 (Boyle et al. 2021; new research)
 Used pit-tagging and cameras (one year motion 

only; second year time lapse 1 minute) for 
monitoring three structures

 Demonstrated genetic connectivity for reptiles 
through structures

 Evaluated use by demographic structure (age and 
sex-related)

Boyle, S. P., Keevil, M. G., Litzgus, J. D., Tyerman, D., & 
Lesbarrères, D. (2021). Road-effect mitigation promotes 
connectivity and reduces mortality at the population-level. 
Biological Conservation, 261, 109230.



Case study 5 (Eco-Kare International in prep, 2020)

 Improvement of camera monitoring techniques (Time-
lapse-15 seconds); standardized across structures
 Compare relative use between species and taxa 

(turtles and snakes)
 Goal is to evaluate use of structures as compared

to size, shape, hydrology, etc. 

1.2 m high2.8 m high





Large vs. small adjacent
Structures (only 2019)



• Motion vs. Time Lapse
• Use of structures by 

species, taxa (snakes 
vs. turtles) and 
structure type

• Influence of 
temperature

Other measures



Preliminary Results
• 162 Turtles 

– 16 Blanding’s Turtle
– 83 Snapping Turtles
– 61 Painted Turtles

• 82 Snakes 
– 44 Gartersnakes
– 10 Hognose
– 2 Massasauga
– 5 Milksnake
– 20 Watersnake

2015-2019



95%

74%

88%
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Gunson, K.E. 2019. A comparison of turtle and snake passage at 
drainage culverts along two major highways in North America. Le 
Canadien Naturaliste 143: 81-84.
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2017	Week 1	Week 2	Week 3	Week 4	3	8	2	2018	Week 1	Week 2	Week 3	Week 4	1	7	1	6	2019	Week 1	Week 2	Week 3	Week 4	2	3	2	5	

Turtle cross count











ind all

		Date		Year		Time		Species		Type		Structure		Location		Structure2		Region		Independendent		Same turtle		Both sides confirmed		KG Comments		KG Comments2		Description of movement		Direction of travel		Age class		Temp_C		No.Pics		Camera set up		Time lapse OR Motion OR External on pic		Substrate (dry/wet)		if wet than water depth		If wet then still or flowing		If dry then describe substrate (sand, mud, rock, etc). 		did animal breach at gap in barrier		describe breach, approximate height of rocks above/below substrate		behaviour		temperature on picture		hours before last rainfall		Comments

		8-Jun-17		2017		8:20:30		Sntu		Turtle		BOT3E		BOT		BOT3E		Sud		1						could be same turtle as below				Cross		East		Adult		19		3		Reconyx PC800		Time Lapse		wet		2 cm		flowing				yes										Snapping turtle moves from east to culvert entrance to west

		8-Jun-17		2017		8:50:15		Watersnake		Snake		BOT3E		BOT		BOT3E		Sud		1										Unknown		North		Adult		20		46		Reconyx PC800		Time Lapse		wet		2 cm		flowing				no				basking						Watersnake moves/basks along dry rocks at entrance to culvert from north, then turns around back to north

		9-Jun-17		2017		14:54:00		Sntu		Turtle		BOT3E		BOT		BOT3E		Sud		1						could be same turtle as above				Cross		West		Adult		19		3		Reconyx PC800		Time Lapse		wet		2 cm						yes										Looks like same individual from day before

		15-Jun-17		2017		10:59		Sntu		Turtle		BOT3E		BOT		BOT3E		Sud		1						likely same individual as below				Cross		East		Juvenile		20		3		Reconyx PC800		Time Lapse		wet		2 cm						yes										Snapping turtle moves from west to rock barrier facing west

		15-Jun-17		2017		18:45		Sntu		Turtle		BOT3E		BOT		BOT3E		Sud		1										Cross		West		Juvenile		24		3		Reconyx PC800		Time Lapse		wet								yes										Snapping turtle moves from east past rock barrier going west

		16-Jun-17		2017		7:10		Sntu		Turtle		BOT3E		BOT		BOT3E		Sud		1						different than below				Cross		West		Juvenile		21		2		Reconyx PC800		Time Lapse		wet								yes										Snapping turtle crosses rock barrier, west to east

		16-Jun-17		2017		7:23		Sntu		Turtle		BOT3E		BOT		BOT3E		Sud		1										Cross		West		Juvenile		21		4		Reconyx PC800		Time Lapse		wet								yes										Snapping turtle crosses rock barrier, west to east

		16-Jun-17		2017		14:24:45		Sntu		Turtle		BOT3E		BOT		BOT3E		Sud		1						likely same turtle as above				Cross		East		Juvenile		24		4		Reconyx PC800		Time Lapse		wet								yes										Snapping turtle crosses rock barrier, east to west

		17-Jun-17		2017		12:26:00		Bltu		Turtle		BOT3E		BOT		BOT3E		Sud		1										Cross		East		Juvenile		22		4		Reconyx PC800		Time Lapse		wet		2 cm		flowing				yes		rocks at water level								Blanding's turtle walks west to east into culvert

		26-Jun-17		2017		9:49:30		Sntu		Turtle		BOT3E		BOT		BOT3E		Sud		1										Cross		East		Juvenile		20		4		Reconyx PC800		Time Lapse		wet		2 cm		flowing				yes		rocks at water level								young snapping turtle move west to east out of culvert

		6/Jun/18		2018		16:57:45		Sntu		Turtle		BOT3E		BOT		BOT3E		Sud		1								exiting		Cross		East		Juvenile		20		4		Reconyx PC800		Time Lapse		dry						round rocks		yes		moving between rocks		walking						young snapping turtle move west to east out of culvert

		8/Jun/18		2018		12:18:45		Patu		Turtle		BOT3E		BOT		BOT3E		Sud		1		1				crossed		entering		Turnaround		East		Juvenile		21		10		Reconyx PC800		Time Lapse		dry						round rocks		yes		moving between rocks		walking		22				young painted turtile moves east to west into Culvert, then returns west to east out of culvert, 37 minutes later

		8/Jun/18		2018		12:56:15		Patu		Turtle		BOT3E		BOT		BOT3E		Sud		1		1				crossed		exiting		Turnaround		East		Juvenile		21		10		Reconyx PC800		Time Lapse		dry						round rocks		yes		moving between rocks		walking		22				young painted turtile moves east to west into Culvert, then returns west to east out of culvert, 35 minutes later

		11/Jun/18		2018		12:42:15		Patu		Turtle		BOT3E		BOT		BOT3E		Sud		1		1				cross but then turnaround		entering		Turnaround		East		Juvenile		23		28		Reconyx PC800		Time Lapse		dry						round rocks		yes		moving between rocks		walking						young painted turtile moves east to west into Culvert, then returns west to east out of culvert, 3 minutes later

		13/Jun/18		2018		18:18:30		Sntu		Turtle		BOT3E		BOT		BOT3E		Sud		1								entering		Cross		West		Adult		20		3		Reconyx PC800		Time Lapse		dry						round rocks		yes		moving between rocks		walking						adult snapping turtle walks e-w into culvert

		15/Jun/18		2018		9:35:08		Sntu		Turtle		BOT3E		BOT		BOT3E		Sud		1								entering		Cross		East		Adult		21		22		Reconyx PC800		Motion		dry						round rocks		yes		between rocks		walking						adult snapping turtle walks w-e out of culvert

		30/Jun/18		2018		17:16:45		Sntu		Turtle		BOT3E		BOT		BOT3E		Sud		1								exiting		Cross		East		Juvenile		27		6		Reconyx PC800		Time Lapse		wet		10 cm						yes		moved between rock barrier		swimming						young snapping turtle move west to east toward culvert exit

		1/Jul/18		2018		17:13:45		Bltu		Turtle		BOT3E		BOT		BOT3E		Sud		1								exiting		Cross		East		Juvenile		29		3		Reconyx PC800		Time Lapse		wet		10 cm						yes		moved between rock barrier		swimming						young blanding turtle move west to east toward culvert exit

		1/Jul/18		2018		8:09:30		Patu		Turtle		BOT3E		BOT		BOT3E		Sud		1								exiting		Cross		East		Juvenile		23		3		Reconyx PC800		Time Lapse		wet		10 cm						yes		moved between rock barrier		swimming						young painted turtle move west to east toward culvert exit

		2/Jul/18		2018		10:16:45		bltu		Turtle		BOT3E		BOT		BOT3E		Sud		1								entering		Cross		West		Adult		26		4		Reconyx PC800		Time Lapse		wet		10 cm						yes		moved between rock barrier		walking/swimming						adult blanding's turtle walks e-w into culvert

		8/Jun/19		2019		13:43:30		Sntu		Turtle		BOT3E		BOT		BOT3E		Sud		1						Entering culvert				Cross		East		Adult		22		3		Reconyx PC800		Time Lapse		wet						grass		yes		walking over depression in beaver dam								adult snapping turtle walks w-e out of culvert

		11/Jun/19		2019		20:38:00		Sntu		Turtle		BOT3E		BOT		BOT3E		Sud		1		1				Exiting culvert, could be same turtle as above				Cross		West		Adult		20		3		Reconyx PC800		Time Lapse								grass		yes		walking over depression in beaver dam								adult snapping turtle walks e-w into culvert

		29/Jun/19		2019		18:15:30		Sntu		Turtle		BOT3E		BOT		BOT3E		Sud		1								Exiting		Cross		East		Adult		24		3		Reconyx PC800		Time Lapse																				adult snapping turtle moves w-e out of culvert

		1/Jul/19		2019		8:31:00		Patu		Turtle		BOT3E		BOT		BOT3E		Sud		1								Exiting culvert		Cross		East		Adult		21		3		Reconyx PC800		Time Lapse																				adult painted turtle walks w-e out of culvert

		27/Jun/18		2018		21:35:15		Ring-necked Snake		Turtle		BOT4W		BOT		BOT4W		Sud		1								entering		Unknown		South		Juvenile		26		10		Reconyx PC800		Time Lapse		dry						sand		yes		moves between rocks		moving						snake moves into culvert but then veers towards the side so not sure if crossed.

		29/Jul/18		2018		14:46:38		Gartersnake		Snake		BOT4W		BOT		BOT4W		Sud		1								exiting		Cross		West		Adult		38		10		Reconyx PC800		Motion		dry						sand		yes		moved between rock barrier		moving						adult gartersnake moves e-w out of culvert 

		7-Jul-16		2016		17:54:27		Sntu		Turtle		BOTC3W		BOT		BOTC3W		Sud		1						camera at side of box culvert				Cross		West		Adult		34		10		Reconyx PC800		Motion		dry						rock		yes		gap near camera, two foot wide rock ramp funnel		walking						Snapping turtle crossed camera east to west

		19-Aug-16		2016		21:47:42		Watersnake		Snake		BOTC4W		BOT		BOTC4W		Sud		1										Unknown		Still		Adult		20		5		Reconyx PC800		Motion		dry						sand		NA		just a sand hump no breach		motionless						?Massasauga rattlesnake? laying on top of rock, not moving

		19/Jun/19		2019		17:05:00		Sntu		Turtle		DC3E				DC3E		Sud		1				yes		Entering culvert		against waterflow		Cross		West		Adult		23		3		Reconyx PC800		Time Lapse				5 cm						yes		just fit								adult snapping turtle walks e-w into culvert

		2/Jul/19		2019		14:46:00		Gartersnake		Snake		DC3E				DC3E		Sud		1				none seen in DC3W				entering		Cross		East		Adult		30		2		Reconyx PC800		Time Lapse																				adult gartersnake move s-e across culvert entrance

		14/Jul/19		2019		16:12:46		Sntu		Turtle		DC3E		RT		DC3E		Sud		1				yes confirmed crossing						Cross		East		Adult		28		10		Reconyx PC800		Motion		wet		turtle submerged		flowing				yes				swimming		23				adult snapping turtle moves w-e out of culvert

		7-Jun-17		2017		15:02:45		Hognose Snake		Snake		Healy19W		Healy		Healy19W		PS		1										Unknown		East		Juvenile		23		3		Reconyx PC800		Time Lapse		wet		2 cm		small flow				yes		rocks at water level		moving between rocks						young watersnakes swims into culvert west to east, goes into rocks

		7-Jun-17		2017		18:50		Patu		Turtle		Healy19W		Healy		Healy19W		PS		1										Cross		West		Adult		24		5		Reconyx PC800		Time Lapse		wet		2 cm		small flow				yes		rocks at water level								Painted turtle exited culvert from east to west

		21-Jun-17		2017		14:40:15		Hognose Snake		Snake		Healy19W		Healy		Healy19W		PS		1		1								Cross		East		Adult		21		8		Reconyx PC800		Time Lapse and Motion		wet		2 cm		small flow				yes		rocks at water level		moving						Hognosed snake entered culvert from west to east

		21-Jun-17		2017		15:33:03		Hognose Snake		Snake		Healy19W		Healy		Healy19W		PS		1		1								Turnaround		West		Adult		22		19		Reconyx PC800		Time Lapse and Motion		wet		2 cm		small flow				yes		rocks at water level		moving						Hognosed snake entered culvert from west to east, then returns back to west

		22-Jun-17		2017		13:05:15		Patu		Turtle		Healy19W		Healy		Healy19W		PS		1										Turnaround		West		Adult		22		5		Reconyx PC800		Time Lapse		wet		2 cm		small flow				NA		rocks at water level		swimming						Painted turtle swims upto rock barrier from west, returns west

		24-Jun-17		2017		15:39:19		Patu		Turtle		Healy19W		Healy		Healy19W		PS		1										Cross		East		Adult		24		10		Reconyx PC800		Time Lapse and Motion		wet		2 cm		small flow				yes		rocks at water level		walking						Painted turtle enters culvert from west to east

		30-Jun-17		2017		17:49:14		Hognose Snake		Snake		Healy19W		Musq		MusqC2W		PS		1						Changed from MusqC2W to Heal19W		likely same ind		Cross		East		Adult		23		5		Reconyx PC800		Motion		wet		2 cm		small flow				yes		rocks 2-4 cm below		moving/swimming						Hognosed snake entered culvert from west to east

		30-Jun-17		2017		18:39:03		Hognose Snake		Snake		Healy19W		Musq		MusqC2W		PS		1						Changed from MusqC2W to Heal19W		likely same ind		Cross		West		Adult		23		10		Reconyx PC800		Motion		wet		2 cm		small flow				yes		rocks 2-4 cm below		moving/swimming						Hognosed snake exited culvert from east to west

		3-Jul-17		2017		12:54:58		Bltu		Turtle		Healy19W		Healey		MusqC2W		PS		1						Changed from MusqC2W to Heal19W				Cross		East		Adult		18		10		Reconyx PC800		Motion		wet		2 cm		small flow				yes		rocks 2-4 cm below		swimming						Blanding's turtle entered culvert from west to east

		3-Jul-17		2017		16:18:59		Patu		Turtle		Healy19W		Musq		MusqC2W		PS		1						Changed from MusqC2W to Heal19W				Cross		East		Juvenile		22		10		Reconyx PC800		Motion		wet		2 cm		small flow				yes		rocks 2-4 cm below		walking/swimming						Painted turtle entered culvert from west to east

		4-Jul-17		2017		11:57:27		Bltu		Turtle		Healy19W		Healey		MusqC2W		PS		1						Changed from MusqC2W to Heal19W				Cross		East		Adult		21		5		Reconyx PC800		Motion		wet		2 cm		small flow				yes		rocks 2-4 cm below		walking/swimming						Blanding's turtle entered culvert from west to east

		18/Oct/17		2017		12:14:41		Watersnake		Snake		Healy19W		Healy		Healy19W		PS		1						turnaround				Turnaround		South		Adult		11		10		Reconyx PC800		Motion		wet		5 cm		still		rock		yes		moving over rocks		moving		11				Likely watersnake although not clear,  crosses culvert entrance from north to south on rock barrier

		27/May/18		2018		11:07:02		unknown snake		Snake		Healy19W		Healy		Healy19W		PS		1										Unknown		North		Adult		21		10		Reconyx PC800		Motion		wet		5 cm		still		rock		no		on rocks, small part of body, likely turned around		moving		21				unknown snake on rock

		28/Jun/18		2018		11:46:00		Bltu		Turtle		Healy19W		Healey		Healy19W		PS		1								entering		Cross		East		Adult		22		3		Reconyx PC800		Time Lapse		wet		5 cm						yes		moves over flat rocks		walking/swimming						adult painted turtle walks w-e into culvert

		28/Jun/18		2018		13:05:15		Bltu		Turtle		Healy19W		Healey		Healy19W		PS		1								exiting		Cross		West		Adult		23		8		Reconyx PC800		Time Lapse		wet		5 cm						yes		moves over flat rocks		walking/swimming						adult painted turtle walks e-w out of culvert, then returned w-e into culvert

		28/Jun/18		2018		17:56:40		Patu		Turtle		Healy19W		Healy		Healy19W		PS		1								entering		Cross		East		Adult		27		11		Reconyx PC800		Time Lapse		wet		5 cm						yes		moves over flat rocks		walking/swimming						adult painted turtle walks w-e into culvert

		16/Aug/18		2018		13:13:20		Gartersnake		Snake		Healy19W		Healy		Healy19W		PS		1										Unknwon		East		Adult		26		10		Reconyx PC800		Motion		dry/wet		2 cm				rock		yes		moves under rocks		moving						adult gartersnake moves w-e under rocks at culvert entrance

		16/Aug/18		2018		10:53:20		Watersnake		Snake		Healy19W		Healy		Healy19W		PS		1										Cross		West		Adult		22		10		Reconyx PC800		Motion		dry/wet		2 cm				rock		yes		moved over flat rocks		moving						adult watersnake moves e-w out of culvert

		24-May-17		2017		14:58:18		Patu		Turtle		Healy7W		Healy		Healy7W		PS		1										Cross		West		Adult		18		20		Reconyx PC800		Motion		dry						grass		yes		grass		walking						Painted turtle exited culvert from east to west

		7-Jun-17		2017		14:22:15		Watersnake		Snake		Healy7W		Healy		Healy7W		PS		1						Between 14:22 and 14:35 snake turned around so this could be a cross two times or a turnaround combined?				Turnaround		East		Adult		24		17		Reconyx PC800		Time Lapse and Motion		dry						grass		yes		grass		walking

		8-Jun-17		2017		17:11		Patu		Turtle		Healy7W		Healy		Healy7W		PS		1										Cross		West		Adult		29		6		Reconyx PC800		Time Lapse and Motion		dry						grass		yes		grass		walking						Painted turtle exited culvert from east to west, first pic TL, then motion kicks in

		16-Jun-17		2017		17:03:30		Sntu		Turtle		Healy7W		Healy		Healy7W		PS		1										Cross		West		Juvenile		30		3		Reconyx PC800		Time Lapse		dry						grass		yes		grass		walking						young snapping turtle move east to west out of culvert

		16-Jun-17		2017		18:20:30		Watersnake		Snake		Healy7W		Healy		Healy7W		PS		1										Unknown		South		Juvenile		31		5		Reconyx PC800		Time Lapse		dry						grass		yes		grass		walking						young watersnake moves north to southat culvert entrance

		19-Jun-17		2017		16:48:42		Sntu		Turtle		Healy7W		Healy		Healy7W		PS		1										Cross		East		Juvenile		25		8		Reconyx PC800		Time Lapse		dry						grass		yes		grass		walking						young snapping turtle move west to east into culvert

		26-Jun-17		2017		13:19:40		Gartersnake?		Snake		Healy7W		Healy		Healy7W		PS		1										Unknown		West		Juvenile		21		3		Reconyx PC800		Time Lapse		dry						grass		yes		grass		walking						young watersnake moves west toward culvert exit under dry rock

		17-Jul-17		2017		16:40:11		Sntu		Turtle		Healy7W		Healy		Healy7W		PS		1										Cross		West		Adult		27		5		Reconyx PC800		Motion		dry						grass		yes		grass		walking						Snapping turtle exits culvert from east to west

		20/May/18		2018		16:26:33		Sntu		Turtle		Healy7W		Healy		Healy7W		PS		1						crossed		entering		Cross		East		Adult		18		10		Reconyx PC800		Motion		dry						grass		yes		moving through rocks		walking		18				adult snapping turtle walks w-e out of culvert

		30/May/18		2018		10:52:35		5 line skink		Skink		Healy7W		Healy		Healy7W		PS		1										Unknwon		North		Adult		22		10		Reconyx PC800		Motion		dry						grass		yes		moving between rocks in middle of culvert		walking						5 lined skink moves under rock

		1/Jun/18		2018		11:32:17		Patu		Turtle		Healy7W		Healy		Healy7W		PS		1										Cross		East		Adult		23		10		Reconyx PC800		Motion		dry						grass		yes		moving between rocks in middle of culvert		walking						adult painted turtle walks w-e into culvert

		7/Jun/18		2018		17:29:45		Watersnake		Snake		Healy7W		Healy		Healy7W		PS		1						crossed		entering		Cross		East		Adult		27		2		Reconyx PC800		Time Lapse		dry						grass		yes		moving between rocks		moving		27				unknown snake moved west to east into culvert

		29/Jun/18		2018		10:39:08		5 line skink		Skink		Healy7W		Healy		Healy7W		PS		1								unknwon		Unknown		Unknown		Adult		24		12		Reconyx PC800		Time Lapse		dry								yes		grass		walking						5 lined skink crossed culvert entrance and went under a rock

		23/Jul/18		2018		10:03:18		Sntu		Turtle		Healy7W		Healy		Healy7W		PS		1								entering		Turnaround		West		Adult		21		30		Reconyx PC800		Motion		dry						grass		yes		moved between rock barrier		walking						adult snapping turtle walks w-e into culvert, then returns e-w out of culvert 2 minutes later

		25/Jul/18		2018		14:57:42		Patu		Turtle		Healy7W		Healy		Healy7W		PS		1								entering		Cross		East		Adult		24		10		Reconyx PC800		Motion		dry						grass		yes		moved between rock barrier		walking						adult painted turtle walks w-e into culvert

		31/Jul/18		2018		9:08:25		Five-lined Skink		Skink		Healy7W		Healy		Healy7W		PS		1										Unknown		West		Juvenile		19		10		Reconyx PC800		Motion		dry						grass		yes		moved between rock barrier		moving						young five-lined skink moves transverse

		26/Aug/18		2018		13:59:32		Sntu		Turtle		Healy7W		Healy		Healy7W		PS		1								exiting		Cross		West		Adult		21		10		Reconyx PC800		Motion		dry						grass		yes		between rock barrier		walking						adult snapping turtle walks e-w out of culvert

		22-Jun-16		2016		12:31		Gartersnake		Snake		MusqC1W		MusqC1W		MusqC1		PS		1										Cross		West		Adult		22		1		Reconyx PC800		Time Lapse		dry						mud		yes		mud ramp with rocks at edge		moving						Observed exiting the culvert

		25-Jun-16		2016		22:26		Milksnake		Snake		MusqC1W		MusqC1W		MusqC1		PS		1										Cross		East		Adult		28		4		Reconyx PC800		Time Lapse		dry						mud		yes		mud ramp with rocks at edge		moving

		27-Jun-16		2016		15:10		Gartersnake		Snake		MusqC1W		MusqC1W		MusqC1		PS		1										Turnaround		East		Adult		30		30		Reconyx PC800		Time Lapse		dry						mud		yes		mud ramp with rocks at edge		basking on rock						Snake basked under the camera for 7 minutes before turning away

		30-Jun-16		2016		13:06		Gartersnake		Snake		MusqC1W		MusqC1W		MusqC1		PS		1										Turnaround		West		Adult		26		11		Reconyx PC800		Time Lapse		dry						mud		yes		mud ramp with rocks at edge		moving						Observed in the top left corner of the images. Camera did not capture the snake enter or exit the structure, therefore it is a turnaround

		6-Jul-16		2016		22:20		Watersnake		Snake		MusqC1W		MusqC1W		MusqC1		PS		1										Turnaround		East		Adult		26		5		Reconyx PC800		Time Lapse		dry						mud		yes		mud ramp with rocks at edge		moving						Turned around, did not use the culvert

		7-Jul-16		2016		15:09		Gartersnake		Snake		MusqC1W		MusqC1W		MusqC1		PS		1										Cross		West		Adult		31		2		Reconyx PC800		Time Lapse		dry						mud		yes		sand hump with rocks at edge		moving

		4-Aug-16		2016		11:45:23		Gartersnake		Snake		MusqC1W		MusqC1W		MusqC1		PS		1						Comes from inside about to exit then goes under rocks				Cross		South		Adult		26		5		Reconyx PC800		Motion		dry						mud		yes		sand hump with rocks at edge		moving under rocks						Gartersnake crosses camera east to north to south at culvert entrance

		27-May-17		2017		17:44:06		Hognose Snake		Snake		MusqC1W		Musq		MusqC1W		PS		1										Cross		East		Adult		26		10		Reconyx PC800		Motion		wet		2 cm		low flow				yes		2 cm below		swimming						Hognosed snake entered culvert from west to east

		28-May-17		2017		13:20:13		Hognose Snake		Snake		MusqC1W		Musq		MusqC1W		PS		1										Turnaround		West		Adult		23		10		Reconyx PC800		Motion		wet		2 cm		low flow				yes		2 cm below		swimming						Watersnake swms to culvert entrance from west, then turns around back to west

		29-May-17		2017		15:46:21		Hognose Snake		Snake		MusqC1W		Musq		MusqC1W		PS		1										Turnaround		West		Adult		27		10		Reconyx PC800		Motion		wet		2 cm		low flow				yes		2 cm below		swimming						Hognosed snake exited culvert from east to west

		26/May/18		2018		15:20:42		Bltu		Turtle		MUSQC1W		MUSQ		MusqC1W		PS		1		1				crossed but turned around 40 seconds later and exited		entering/exiting		Turnaround		West		Adult		29		50		Reconyx PC800		Motion		wet		1 cm				muck		yes		moving between rocks		walking		29				adult blanding turtle walks w-e out of culvert, then returned e-w into culvert, did this twice, turned around 40 seconds later and exited

		14/Jun/18		2018		12:49:59		Gartersnake		Snake		MUSQC1W		MUSQ		MusqC1W		PS		1						unknown		unknown		Unknown		West		Adult		23		11		Reconyx PC800		Motion/Time Lapse		dry						sand		yes		moves between rocks		moving						unknown whether enter or exit

		24/Sep/17		2017		20:09:13		Massassauga snake		Snake		MusqC2		Musq		MusqC2W		PS		1										Unknown		South		Adult		25		5		Reconyx PC800		Motion		dry						moist sand		yes		moves across flat rock but don't know direction		moving		25				Massassauga rattle snake crosses culvert entrance from north to south on rock barrier

		13/Jun/18		2018		12:04:15		Milksnake		Snake		MusqC2		Musq		MusqC2W		PS		1								entering		Unknown		South		Juvenile		24		5		Reconyx PC800		Time Lapse		dry						sand		yes		moves under rocks so do not know if kept going		moving						young massassauga rattlesnake crosses culvert entrance from north to south

		21/Jun/18		2018		13:19:05		Hognose Snake		Snake		MusqC2		Musq		MusqC2W		PS		1								exiting		Turnaround		South		Adult		25		21		Reconyx PC800		Motion		dry						rock		yes		moves into culvert onto rocks, circles around and exits		moving						moves into culvert onto rocks, circles around and exits

		21-Jun-16		2016		15:03		Gartersnake		Snake		MusqC2W		MusqC2W		MusqC2		PS		1										Cross		West		Adult		27		1		Reconyx PC600		Time Lapse		dry						mud		yes		mud ramp with rocks at edge		moving						Camera (15 sec time lapse) captured the tail of the snake as it was leaving the culvert

		11-Aug-16		2016		10:38:27		Gartersnake		Snake		MusqC2W		MusqC2W		MusqC2		PS		1										Cross		East		Adult		23		5		Reconyx PC800		Motion		dry						mud		yes		mud ramp with rocks at edge		moving						Gartersnake entered culvert from west to east

		8-Jun-17		2017		14:46		Hognose Snake		Snake		MusqC2W		Musq		MusqC2W		PS		1										Turnaround		North		Adult		30		12		Reconyx PC800		Time Lapse and Motion		dry		0				rock/sand		yes		flat rocks at surface with rocks at edge		moving						Hognosed snake crosses culvert entrance from south to north

		9-Jun-17		2017		10:57:30		Milksnake		Snake		MusqC2W		Musq		MusqC2W		PS		1										Unknown		South		Adult		20		5		Reconyx PC800		Time Lapse		dry		0				rock/sand		yes		flat rocks at surface with rocks at edge		moving						Milk snake crosses culvert entrance from north to south

		5-Jul-16		2016		10:42		Gartersnake		Snake		MusqC3WMedian		MusqC3WMedian		MusqC3		PS		1										Cross		West		Adult		22		4		Reconyx PC800		Time Lapse		dry						dirt		yes		at grade dirt		moving between holes in dirt

		5-Jul-16		2016		12:49		Gartersnake		Snake		MusqC3WMedian		MusqC3WMedian		MusqC3		PS		1										Cross		East		Adult		27		2		Reconyx PC800		Time Lapse		dry						dirt		yes		at grade dirt		moving between holes in dirt

		8-Jul-16		2016		12:08		Gartersnake		Snake		MusqC3WMedian		MusqC3WMedian		MusqC3		PS		1										Turnaround		West, North		Juvenile		22		10		Reconyx PC800		Time Lapse		dry						dirt		yes		at grade dirt		moving between holes in dirt						Species identification needs to be confirmed

		8-Jul-16		2016		15:52		Gartersnake		Snake		MusqC3WMedian		MusqC3WMedian		MusqC3		PS		1										Cross		East		Juvenile		22		4		Reconyx PC800		Time Lapse		dry						dirt		yes		at grade dirt		moving between holes in dirt						Appears to be the same snake that turned around at 12:08 on July 8

		7/Jun/18		2018		15:57:30		Patu		Turtle		MusqC4		Musq		MusqC4W		PS		1						crossed		entering		Cross		East		Adult		27		3		Reconyx PC800		Time Lapse		wet		5 cm		flowing				yes		moving between rocks		walking		27				adult painted turtle walks w-e into culvert

		10/Jun/18		2018		11:12:45		Sntu		Turtle		MusqC4		Musq		MusqC4W		PS		1						crossed		exiting		Cross		West		Adult		25		2		Reconyx PC800		Time Lapse		wet		1 cm		flowing				yes		moving between rocks		walking		25				adult snapping turtle walks e-w out of culvert

		10/Jun/18		2018		14:01:45		Sntu		Turtle		MusqC4		Musq		MusqC4W		PS		1						could be same turtle as above, about same size		enter		Cross		East		Adult		30		3		Reconyx PC800		Time Lapse		wet		1 cm		flowing				yes		moving between rocks		walking		30				adult snapping turtle walks w-e into culvert

		24/Jun/18		2018		12:39:15		Patu		Turtle		MusqC4		Musq		MusqC4W		PS		1								exiting		Cross		East		Adult		23		3		Reconyx PC800		Time Lapse		wet		5 cm				rock		yes		moves between rocks		walking						adult painted turtle walks e-w out of culvert

		25-Jun-16		2016		13:56		Watersnake		Snake		MusqC4W		MusqC4W		MusqC4		PS		1										Cross		East		Adult		31		2		Reconyx PC800		Time Lapse

		27-Jun-16		2016		16:21		Watersnake		Snake		MusqC4W		MusqC4W		MusqC4		PS		1										Cross		East		Juvenile		30		2		Reconyx PC800		Time Lapse

		29-Jun-16		2016		15:55		Patu		Turtle		MusqC4W		MusqC4W		MusqC4		PS		1										Cross		East		Adult		28		1		Reconyx PC800		Time Lapse		dry						gravel		yes		level gravel								Turtle exited the water and entered the culvert

		29-Jun-16		2016		18:27		Patu		Turtle		MusqC4W		MusqC4W		MusqC4		PS		1										Cross		West		Adult		26		1		Reconyx PC800		Time Lapse		dry						gravel		yes		level gravel								Appears to be the same turtle that was traveling east at 15:55. Exiting the culvert.

		4-Jul-16		2016		15:42		Watersnake		Snake		MusqC4W		MusqC4W		MusqC4		PS		1										Cross		West		Juvenile		32		5		Reconyx PC800		Time Lapse		dry						rock		yes		at grade rock

		5-Jul-16		2016		13:16		Gartersnake		Snake		MusqC4W		MusqC4W		MusqC4		PS		1		1								Turnaround		East		Adult		29		2		Reconyx PC800		Time Lapse		dry						rock		yes		at grade rock								The Gartersnake turned around several times at the entrance of the culvert

		5-Jul-16		2016		14:17		Gartersnake		Snake		MusqC4W		MusqC4W		MusqC4		PS		1		1								Turnaround		East		Adult		31		4		Reconyx PC800		Time Lapse		dry						rock		yes		at grade rock		moving between rocks						Appears to be the same snake that turned around at the entrance an hour earlier

		5-Jul-16		2016		14:42		Gartersnake		Snake		MusqC4W		MusqC4W		MusqC4		PS		1		1								Cross		West		Adult		31		9		Reconyx PC800		Time Lapse		dry						rock		yes		at grade rock		moving over rocks

		7-Jul-16		2016		14:16		Sntu		Turtle		MusqC4W		MusqC4W		MusqC4		PS		1										Cross		West		Adult		29		1		Reconyx PC800		Time Lapse		dry						gravel		yes		level gravel		walking						Time lapse captured the tail of the turtle. Watery footprints on the rocks exiting the structure, therefore it is listed as a 'cross'

		8-Jul-16		2016		14:35		Sntu		Turtle		MusqC4W		MusqC4W		MusqC4		PS		1										Turnaround		East		Adult		31		9		Reconyx PC800		Motion		dry						gravel		yes		level gravel		walking						Large adult Snapping Turtle. Rested at culvert entrance looking in all directions for 2 minutes before turning around

		11-Jul-16		2016		15:41		Watersnake		Snake		MusqC4W		MusqC4W		MusqC4		PS		1										Cross		East		Adult		31		1		Reconyx PC800		Time Lapse		wet		2 cm		no flow				yes		flat rocks at surface		moving over rocks						Did not capture the snake enter, but it was traveling towards the culvert, therefore listed as a 'cross'

		11-Jul-16		2016		21:51		Watersnake		Snake		MusqC4W		MusqC4W		MusqC4		PS		1										Cross		East		Adult		28		3		Reconyx PC800		Time Lapse		wet		2 cm		no flow				yes		flat rocks at surface		moving over rocks

		14-Jul-16		2016		16:56		Watersnake		Snake		MusqC4W		MusqC4W		MusqC4		PS		1										Cross		East		Adult		31		1		Reconyx PC800		Time Lapse		dry		2 cm		no flow				yes		flat rocks at surface		moving between rocks

		25-Jul-16		2016		14:32		Sntu		Turtle		MusqC4W		MusqC4W		MusqC4		PS		1										Cross		East		Adult		28		2		Reconyx PC800		Time Lapse and Motion		dry						gravel		yes		level gravel		walking						Time lapse captured majority of turtle, motion triggered as the tail was under camera. Took turtle 10 seconds to travel under the camera

		7-Jun-17		2017		18:09:45		Patu		Turtle		MusqC4W		Musq		MusqC4W		PS		1						flowing water				Cross		East		Adult		26		8		Reconyx PC800		Time Lapse		wet		4 cm		heavy flow				yes		4 cm below		walking						Painted turtle enters culvert from west to east, water flowing fast, going against current

		7-Jun-17		2017		19:02		Sntu		Turtle		MusqC4W		Musq		MusqC4W		PS		1						flowing water				Cross		East		Adult		26		3		Reconyx PC800		Time Lapse		wet		4 cm		heavy flow				yes		4 cm below		walking						Snapping turtle enters culvert from west to east

		10-Jun-17		2017		16:23:30		Sntu		Turtle		MusqC4W		Musq		MusqC4W		PS		1						flowing water, with current				Cross		West		Adult		32		3		Reconyx PC800		Time Lapse		wet		2 cm		heavy flow				yes		2 cm below		walking						Snapping turtle exits culvert from east to west

		12-Jun-17		2017		12:59		Sntu		Turtle		MusqC4W		Musq		MusqC4W		PS		1										Cross		West		Adult		29		3		Reconyx PC800		Time Lapse		wet		4 cm		heavy flow				yes		4 cm below		walking						Snapping turtle exits culvert from east to west

		17-Jun-17		2017		15:46:15		Sntu		Turtle		MusqC4W		Musq		MusqC4W		PS		1										Cross		East		Adult		29		3		Reconyx PC800		Time Lapse		wet		2 cm		heavy flow				yes		2 cm below		walking						Snapping turtle crosses rock barrier, west to east

		27-Jun-17		2017		14:08:40		Sntu		Turtle		MusqC4W		Musq		MusqC4W		PS		1										Cross		East		Adult		21		4		Reconyx PC800		Time Lapse		wet		2 cm		low flow				yes		2 cm below		walking						Snapping turtle crosses rock barrier, west to east

		29/Jun/18		2018		8:55:15		Gartersnake		Snake		MusqC4W		Musq		MusqC4W		PS		1								unknown		Unknown		North		Juvenile		22		4		Reconyx PC800		Time Lapse		wet		3 cm						yes		rock		moving						moving between rock barrier transverse

		13-Jul-15		2015		14:41		Sntu		Turtle		RT1E		Sheppards Lake		RT1E		Sud		1										Cross		West		Adult		22		3		Bushnell		Motion		dry						gravel		yes		gravel beach between log rock barrier		walking						Same turtle caught on JTS camera 13-Jul-15

		16-Sep-15		2015		13:10		Patu		Turtle		RT1E		Sheppards Lake		RT1E		Sud		1										Cross		East		Adult				1		JTS		Active beam		dry						gravel		yes		gravel beach between log rock barrier		walking						Patu and Otter both crossing RTS1 at same time. Otter triggered camera.

		2-Jun-16		2016		19:29:30		Sntu		Turtle		RT1E		Sheppards Lake		RT1E		Sud		1						is the same turtle that was observed at 14:50?				Cross		East		Adult		25		4		Reconyx PC800		Time Lapse and Motion		dry						gravel		yes		gap in rock barrier at camera		walking						adult snapping turtle crosses camera west to east in culvert-same turtle that Wes observed

		4-Jun-16		2016		20:29:30		Patu		Turtle		RT1E		Sheppards Lake		RT1E		Sud		1		1								Cross		East		Adult		17		1		Reconyx PC800		Time Lapse		dry						gravel		yes		gap in rock barrier at camera		walking						adult painted turtle walks to top of rock pile from west to east, only one picture can not see complete motion

		27/Jun/18		2018		9:46:41		Sntu		Turtle		RT1E		RT		RT1E		Sud		1								exiting		Cross		West		Adult		20		10		Reconyx PC800		Motion		wet		1 cm				rock sand		yes		moves between rocks		walking						adult snapping turtle walks w-e out of culvert

		28/Jun/18		2018		12:15:33		Sntu		Turtle		RT1E		RT		RT1E		Sud		1								entering		Cross		West		Adult		25		10		Reconyx PC800		Motion		dry								yes		moves through rocks		walking						adult snapping turtle walks e-w into culvert dried up from day before

		28/Jun/18		2018		17:11:44		Sntu		Turtle		RT1E		RT		RT1E		Sud		1								entering		Cross		West		Juvenile		26		10		Reconyx PC800		Motion		dry								yes		gravel sand		walking						younger snapping turtle walks e-w toward culvert entrance

		14/Jul/18		2018		11:42:25		Sntu		Turtle		RT1E		RT		RT1E		Sud		1								exiting		Cross		East		Adult		26		10		Reconyx PC800		Motion		dry						grass sand		yes		moved over rocks between barrier		walking						adult snapping turtle walks w-e out of culvert

		7/Aug/18		2018		13:08:52		Patu		Turtle		RT1E		RT		RT1E		Sud		1								unknown		Unknown		South		Juvenile		26		10		Reconyx PC800		Motion		dry						grass		no		moved infront of rock barrier		walking						painted turtle move across rock barrier, no water, perhaps difficult to get over

		9/Aug/18		2018		14:53:54		Patu		Turtle		RT1E		RT		RT1E		Sud		1								unknown		Unknown		South		Juvenile		25		20		Reconyx PC800		Motion		dry						grass		no		moved infront of rock barrier, 2 times over 15 minutes		walking						young painted turtle paces infront of rocks does not try to cross

		8/Jun/19		2019		9:10:00		Patu		Turtle		RT1E		RT		RT1E		Sud		1										Turnaround		West		Adult		18		3		Reconyx PC800		Time Lapse		wet		10 cm						yes		appeared to grab onto rock to get over 		swimming						adult painted turtle swims e-w into reptile tunnel

		29/Jun/19		2019		17:16:30		Sntu		Turtle		RT1E		RT		RT1E		Sud		1				no		Marked as a turnaround because only 1 pic but appears to be start turning and not on other side				Turnaround		West		Adult		24		3		Reconyx PC800		Time Lapse														walking						adult snapping turtle moves e-w into reptile tunnel

		20-Jun-17		2017		13:32:11		Sntu		Turtle		RT1E 		Sheppard		RT1E Motion		Sud		1						unsure if crossed				Turnaround		South		Adult		20		8		Reconyx PC800		Motion		wet		10 cm						no turnaround		gap between rock barrier in middle		swimming						Snapping turtle moves south along rock at culvert entrance

		27-Jul-17		2017		10:10:27		Sntu		Turtle		RT1E 		Sheppard		RT1E Motion		Sud		1						unsure if crossed				Unknown		South		Adult		20		5		Reconyx PC800		Motion		wet		10 cm						no turnaround		gap between rock barrier in middle		swimming						Snapping turtle swims at rock barrier, north to south

		18-Jun-15		2015		18:16		Sntu		Turtle		RT1W		Sheppards Lake		RT1W		Sud		1										Cross		East		Adult				3		JTS		Active beam		wet		20 cm						NA		rock barrier for active beam		climbing over

		21-Jun-15		2015		10:47		Sntu		Turtle		RT1W		Sheppards Lake		RT1W		Sud		1										Cross		East		Adult				1		JTS		Active beam		wet		20 cm						NA		rock barrier for active beam		climbing over

		23-Jun-15		2015		19:41		Sntu		Turtle		RT1W		Sheppards Lake		RT1W		Sud		1						can't see turtle in picture				Cross		West		Adult				1		JTS		Active beam		wet		20 cm						NA		rock barrier for active beam		climbing over

		4-Sep-15		2015		15:53		Patu		Turtle		RT1W		Sheppards Lake		RT1W		Sud		1										Cross		East		Adult		31		4		Bushnell		Motion		dry						gravel		NA		rock barrier right across		walking						Patu caught on Bushnell camera going over rock ramp

		2-Jun-16		2016		14:50:00		Sntu		Turtle		RT1W		Sheppards Lake		RT1W		Sud		1										Cross		West		Adult				4		none		Observed		wet		30 cm				gravel		NA		found swimming in structure		swimming						Observed by Wes Kowbasniuk in field

		7-Jun-17		2017		10:35:30		Patu		Turtle		RT1W		Sheppard		RT1W		Sud		1										Cross		East		Adult		19		3		Reconyx PC800		Time Lapse		wet		20 cm				rock		yes		swimming over flat rocks in middle of barrier		swimming						Painted turtle moves west to east at tunnel entrance into

		15-Jun-17		2017		17:39:30		Sntu		Turtle		RT1W		Sheppard		RT1W		Sud		1		1				likely same turtle as above				Cross		South		Juvenile		23		8		Reconyx PC800		Time Lapse		wet		20 cm				rock		yes		swimming over flat rocks in middle of barrier		swimming						young snapping turtle moves north to south at culvert entrance

		8-Jul-17		2017		17:50:03		Sntu		Turtle		RT1W		Sheppard		RT1W		Sud		1										Cross		East		Adult		23		10		Reconyx PC800		Motion		wet		10 cm				rock		yes		swimming over flat rocks in middle of barrier		climbing over						Snapping turtle crosses rock barrier, west to east

		7-Aug-17		2017		16:23		Sntu		Turtle		RT1W		Sheppard		RT1W		Sud		1						don't know if it crossed				Unknown		East		Adult		21		10		Reconyx		Motion		wet		20 cm		moderate flow				NA		water at height of flat rock		swimming						Snapping turtle swims up to rock barrier than no more pictures

		21/Sep/17		2017		14:40:29		Sntu		Turtle		RT1W		RT		RT1W		Sud		1						crossed				Cross		East		Adult		24		10		Reconyx PC800		Motion		wet		5 cm		still				yes		walking across middle of funneled rocks		walking		24				Snapping turtle (medium size) moves across rocks than no more pics

		14/Jun/18		2018		14:33:00		Bltu		Turtle		RT1W		RT		RT1W		Sud		1								entering		Cross		North		Adult		22		45		Reconyx PC800		Motion and Time Lapse		wet		5 cm		still				yes		moves between log and rock		walking/swimming						young blanding's turtle crosses culvert entrance from west to east

		16/Jun/18		2018		10:43:56		Sntu		Turtle		RT1W		RT		RT1W		Sud		1								entering		Cross		East		Adult		20		11		Reconyx PC800		Motion/Time Lapse		wet		5 cm		still				yes		moves between log and rock		walking		20				adult snapping turtle walks w-e into culvert

		18/Jun/18		2018		20:14:15		Sntu		Turtle		RT1W		RT		RT1W		Sud		1								exiting		Cross		West		Adult		24		3		Reconyx PC800		Time Lapse		wet		5 cm		still				yes		moves over flat rock		walking						adult snapping turtle walks e-w out of culvert

		27/Jun/18		2018		9:28:45		Sntu		Turtle		RT1W		RT		RT1W		Sud		1								entering		Cross		East		Adult		18		10		Reconyx PC800		Motion		wet		5 cm						yes		moves between rocks over flat rock		walking						adult snapping turtle walks w-e into culvert

		12/Jul/18		2018		15:58:51		Sntu		Turtle		RT1W		RT		RT1W		Sud		1								entering		Cross		East		Adult		23		10		Reconyx PC800		Motion		wet		5 cm		still				yes		moved between rock barrier		walking						adult snapping turtle walks w-e into culvert

		14/Jul/18		2018		11:27:08		Sntu		Turtle		RT1W		RT		RT1W		Sud		1								entering		Cross		East		Adult		22		10		Reconyx PC800		Motion		wet		5 cm		still 				yes		moved between rock barrier		walking/swimming						adult snapping turtle walks w-e into culvert

		22/Aug/18		2018		14:33:53		Patu		Turtle		RT1W		RT		RT1W		Sud		1								unknown		Unknown		West		Adult		21		10		Reconyx PC800		Motion		dry						sand		unknown		rocks to high with no water, only 1 pic climbing over small rock		walking						rocks to high with no water, only 1 pic climbing over small rock

		2/Jun/19		2019		15:43:46		Bltu		Turtle		RT1W		RT		RT1W		Sud		1								entering		Turnaround		North		Adult		17		10		Reconyx PC800		Motion		wet		5 cm						na				swimming		17				adult blanding turtle walks n-s across culvert entrance

		7/Jun/19		2019		17:00:00		Bltu		Turtle		RT1W		RT		RT1W		Sud		1		1				Could be the same turtle as above		entering		Cross		East		Adult		23		11		Reconyx PC800		Motion		wet		5 cm						yes		between rocks on flat rock		walking						adult blanding turtle walks w-e into reptile tunnel

		15/Jun/19		2019		18:12:30		Sntu		Turtle		RT1W		RT		RT1W		Sud		1				yes						Cross		East		Adult		19		3		Reconyx PC800		Time Lapse																				adult snapping turtle walks w-e into reptile tunnel

		25/Jun/19		2019		17:41:22		Sntu		Turtle		RT1W		RT		RT1W		Sud		1				batteries died at RT1E on Junr 24th, 19:48		Approaches rocks and then goes out of site				Unknwon		South		Adult		23		17		Reconyx PC800		Motion																				adult snapping turtle walks n-s across reptile tunnel entrance

		27/Jun/19		2019		20:10:00		Sntu		Turtle		RT1W		RT		RT1W		Sud		1				none see in RT1E		Enters tunn		l		Cross		East		Adult		26		3		Reconyx PC800		Time Lapse				15 cm						yes				walking						adult snapping turtle moves w-e into reptile tunnel

		28/Jun/19		2019		19:22:30		Patu		Turtle		RT1W		RT		RT1W		Sud		1				none seen in RT1E		Entering into tunnel				Cross		East		Adult		21		4		Reconyx PC800		Time Lapse																				adult painted turtle moves w-e into reptile tunnel

		29/Jun/19		2019		17:26:30		Patu		Turtle		RT1W		RT		RT1W		Sud		1		1		yes patu at RT1W exiting 18:17		Entering tunnel				Cross		West		Adult		24		3		Reconyx PC800		Time Lapse														walking						adult snapping turtle moves e-w into reptile tunnel

		6/Jul/19		2019		16:37:43		Sntu		Turtle		RT1W		RT		RT1W		Sud		1				yes exit 16:54 Jul 6		Enter into culverts		Set motion off two times		Cross		East		Adult		24		20		Reconyx PC800		Motion		wet												walking						adult snapping turtle moves w-e into reptile tunnel

		15-Jun-15		2015		15:40		Patu		Turtle		RT2E		Sheppards Lake		RT2E		Sud		1										Turnaround		West		Adult		25		2		Time lapse		Time Lapse		dry						sand		turnaround at barrier		sand ramp		walking						Patu approached RTS2 from the east side, turned around, did not cross.

		15-Jun-15		2015		15:56		Patu		Turtle		RT2E		Sheppards Lake		RT2E		Sud		1						likely same individual as above				Turnaround		West		Adult		25		5		Time lapse		Time Lapse		dry						sand		turnaround at barrier		sand ramp		walking						Patu approached RTS2 from the east side, turned around, did not cross.

		24-Jun-15		2015		12:48		Patu		Turtle		RT2E		Sheppards Lake		RT2E		Sud		1										Cross		East		Adult		23		5		Time lapse		Time Lapse		dry						sand		yes		sand ramp		walking

		1-Jul-15		2015		14:50		Sntu		Turtle		RT2E		Sheppards Lake		RT2E		Sud		1										Cross		East		Adult		21		3		Time lapse		Time Lapse		dry						sand		yes		sand ramp		walking

		16-Jun-16		2016		19:53:20		Patu		Turtle		RT2E		Sheppards Lake		RT2E		Sud		1										Cross		West		Adult		19		3		Reconyx PC800		Time Lapse		dry						sand		yes		sand ramp		walking						adult painted turtle walks east to west into culver

		16-Jun-16		2016		20:01:40		Patu		Turtle		RT2E		Sheppards Lake		RT2E		Sud		1										Turnaround		West to North		Adult		19		3		Reconyx PC800		Time Lapse		dry						sand		NA		sand ramp		walking						adult painted turtle walks from west toward culvert then turns north away from culvert different than above

		20-Jun-16		2016		17:20:30		Patu		Turtle		RT2E		Sheppards Lake		RT2E		Sud		1										Turnaround		West to North		Adult		29		4		Reconyx PC800		Time Lapse		dry						sand		NA		sand ramp		walking						adult painted turtle walks from west toward culvert then turns north away from culvert

		21-Jun-16		2016		10:52:50		Gartersnake		Snake		RT2E		Sheppards Lake		RT2E		Sud		1										Unknown		West		Juvenile		24		10		Reconyx PC800		Time Lapse		dry						sand		NA		sand ramp		going in and out of wood pieces						young gartersnake moves west to east under wood out of culvert

		24/May/18		2018		18:24:59		Patu		Turtle		RT2E		RT		RT2E		Sud		1						crossed		exiting		Cross		West		Adult		23		10		Reconyx PC800		Motion		dry						gravel		yes		moving between logs		walking		23				adult painted turtle walks e-w into culvert, smallish turtle

		25/May/18		2018		18:03:36		Patu		Turtle		RT2E		RT		RT2E		Sud		1						crossed		exiting		Cross		West		Adult		22		10		Reconyx PC800		Motion		dry						gravel		yes		moving between logs		walking		22				adult painted turtle walks e-w into culvert

		11/Jun/18		2018		17:41:33		Patu		Turtle		RT2E		RT		RT2E		Sud		1								exiting		Cross		East		Adult		23		10		Reconyx PC800		Motion		dry						sand		yes		moving between logs		walking						adult painted turtle walks w-e out of culvert

		29/Jun/18		2018		8:29:30		Gartersnake		Snake		RT2E		RT		RT2E		Sud		1										Unknown		South		Juvenile		23		3		Reconyx PC800		Time Lapse		dry								yes		moved between logs		moving						young gartersnake moves transverse

		29/Jun/18		2018		12:17:30		Patu		Turtle		RT2E		RT		RT2E		Sud		1								entering		Cross		East		Juvenile		26		3		Reconyx PC800		Time Lapse		dry								yes		moved between logs		walking						Patu entering culvert e-w

		30/Jun/18		2018		12:23:45		Gartersnake		Snake		RT2E		RT		RT2E		Sud		1										Unknown		South		Juvenile		23		3		Reconyx PC800		Time Lapse		dry								yes		moved between logs		moving						young gartersnake moves transverse

		14/Sep/18		2018		17:07:35		Bltu		Turtle		RT2E		RT		RT2E		Sud		1								exiting		Cross		East		Adult		24		10		Reconyx PC800		Motion		dry						gravel		yes		between logs		walking						adult blanding turtle walks w-e out of culvert, stops for a bit and pauses

		20/Jun/19		2019		15:16:30		Bltu		Turtle		RT2E		RT		RT2E		Sud		1						Exiting culvert				Cross		West		Adult		23		3		Reconyx PC800		Time Lapse								logs		yes		between logs		walking						adult painted turtle walks w-e into reptile tunnel

		20/Jul/19		2019		11:06:59		Bltu		Turtle		RT2E		RT		RT2E		Sud		1										Cross		West		Adult		27		10		Reconyx PC800		Motion		dry								yes				walking		27				adult blanding turtle walks e-w into culvert

		17-Jun-16		2016		15:57:56		Patu		Turtle		RT2W		Sheppards Lake		RT2W		Sud		1										Cross		West		Adult		21		9		Bushnell		Motion		dry						sand		yes		rock ramp, but smaller rocks where climbed over		walking						adult painted turtle walks east to west out of culvert

		11-Jun-16		2016		17:21:00		Sntu		Turtle		RT3E		Sheppards Lake		RT3E		Sud		1										Cross		West		Adult		36		5		Reconyx PC800		Time Lapse		wet		10 cm		still				yes		rock ramp, but smaller flat rocks in middle		walking						adult snapping turtle crosses camera east to west in culvert, walks around rock pile before crossing

		17-Jun-16		2016		15:39:20		Patu		Turtle		RT3E		Sheppards Lake		RT3E		Sud		1						wet muck on one side, water pool on other				Cross		East		Adult		34		20		Reconyx PC800		Time Lapse		wet/dry		10 cm		still				yes		rock ramp, but smaller flat rocks in middle		walking/swimmng						adult painted turtle crosses camera from west to east over rock pile

		25-May-17		2017		21:21:40		Turtle		Turtle		RT3MED		Sheppard		RT3MED		Sud		1										Cross		West		Adult		12		3		Bushnell		Motion		wet		10 cm		still				yes		rock funnel to flat rocks		walking over/swimming

		26-May-17		2017		11:56:47		Sntu		Turtle		RT3MED		Sheppard		RT3MED		Sud		1										Cross		East		Adult		17		1		Bushnell (63)		Motion		wet		several cm		still				yes		several inches above water								Snapping turtle exits culvert from west to east

		9-Jun-17		2017		9:40:42		Sntu		Turtle		RT3MED		Sheppard		RT3MED		Sud		1										Cross		East		Adult		15		1		Bushnell (63)		Motion		wet		0.5 cm		still				no		climbed over 1 foot rock								Snapping turtle exits culvert from west to east

		10-Jun-15		2015		12:46		Patu		Turtle		RT3W		Sheppards Lake		RT3W		Sud		1										Unknown		East		Adult				4		 Hand held digital camera		Observed		wet																		During camera maintenance female Patu found half way through the west tunnel in RT3. Turtle was walking east bound on bottom in 1 foot of water.

		14-Jun-17		2017		12:01:04		Patu		Turtle		RT3W		Sheppard		RT3W		Sud		1										Unknown		Unknown		Adult		20		5		Reconyx PC800		Motion		wet		12 inches		still				unknown		flat rocks level with water in middle of rock barrier								The butt end of a Painted turtle moving to the south at the rock barrier

		28-Jun-17		2017		11:42:45		Patu		Turtle		RT3W		Sheppard		RT3W		Sud		1										Cross		East		Adult		21		5		Reconyx PC800		Time Lapse		wet		12 inches		still				yes		flat rocks level with water in middle of rock barrier								Painted turtle moves west to east across rock barrier

		13-Sep-17		2017		12:41:38		Sntu		Turtle		RT3W		Sheppard		RT3W Motion		Sud		1										Cross		East		Adult		21		9		Reconyx PC800		Motion		wet		12 inches		still				yes		flat rocks level with water in middle of rock barrier

		29/Jun/18		2018		6:28:15		Sntu		Turtle		RT3W		RT		RT3W		Sud		1								entering		Cross		East		Adult		18		5		Reconyx PC800		Time Lapse		dry								yes		moved between rock debris		walking						adult snapping turtle walks w-e into culvert, substrate still moist but no surface water

		21/Jun/19		2019		13:41:00		Sntu		Turtle		RT3W		RT		RT3W		Sud		1				hatchling		Swim up to rocks and look around				Unknown		West		Juvenile		20		26		Reconyx PC800		Time Lapse																				young snapping turtle walks and swims on rock at reptile tunnel entrance

		22/Jun/19		2019		16:22:00		Sntu		Turtle		RT3W		RT		RT3W		Sud		1				none seen in RT3 med		Inside tunnel to exit but unsure, turns around at rocks				Unknown		West		Adult		25		6		Reconyx PC800		Time Lapse																				adult snapping turtle swims w-e into reptile tunnel, then w-e out of reptile tunnel, turnaround

		23/Jun/19		2019		7:50:00		Sntu		Turtle		RT3W		RT		RT3W		Sud		1						Entering tunnel				Cross		East		Adult		15		3		Reconyx PC800		Time Lapse				7 cm						yes				swimming						adult snapping turtle swims w-e into reptile tunnel

		8/Jul/19		2019		12:28:30		Sntu		Turtle		RT3W		RT		RT3W		Sud		1						Climbs onto rock and looks around				Unknown		North		Juvenile		24		88		Reconyx PC800		Time Lapse																				young snapping turtle moves south to north at reptile tunnel entrance

		23/Aug/18		2018		13:13:08		Gartersnake		Snake		TN12W 		TN		TN12W 		Sud		1										Unknown		East		Adult		26		10		Reconyx PC800		Motion		dry						rock sand		yes		moves from under rock across culvert		moving						moves from under rock across culvert

		24/Jul/18		2018		18:46:06		Patu		Turtle		TN13W 		TN		TN13W 		Sud		1								exiting		Cross		West		Adult		33		10		Reconyx PC800		Motion		dry						grass		yes		climbed over flat rocks		walking						adult painted turtle walks e-w out of culvert, only 1 pic

		9/Sep/18		2018		14:19:02		Gartersnake		Snake		TN13W 		TN		TN13W 		Sud		1								exiting		Unknown		West		Adult		27		10		Reconyx PC800		Motion		dry						grass		yes		between rock barrier		moving						adult gartersnake moves out of culvert, but only 1 picture

		11/Jun/19		2019		9:41:00		Patu		Turtle		TN2 med		TN		TN2 med		Sud		1				No		Moving east to west through median, check TN2W				Cross		West		Adult		18		3		Reconyx PC800		Time Lapse																				adult painted turtle swims e-w into culvert

		17/Jun/19		2019		10:24:00		Patu		Turtle		TN2E		TN		TN2 med		Sud		1				batteries dies at TN2W on June 15th, 2019		Check TN2W, but because it crossed median it is a cross		moving west to east		Cross		West		Adult		29		3		Reconyx PC800		Time Lapse																				adult painted turtle waalks w-e out of culvert

		20/Jun/19		2019		13:30:30		Gartersnake		Snake		TN2E		TN		TN2E		Sud		1						hang around in rock habitat				Unknown		North		Adult		30		11		Reconyx PC800		Time Lapse																				adult gartersnake moves s-n across culvert entrance

		28/Jun/19		2019		12:14:30		Sntu		Turtle		TN2E med		TN		TN2E med		Sud		1						Unknown what it is doing, swimming and climbing rocks				Unknown		East		Juvenile		23		132		Reconyx PC800		Time Lapse																				young snapping turtle swims and walks around rock and water pool facing east

		29/Jun/19		2019		6:28:30		Sntu		Turtle		TN2E med		TN		TN2E med		Sud		1		1								Unknown		West		Juvenile		21		19		Reconyx PC800		Time Lapse																				young snapping turtle swims and walks around rock and water pool then moves west

		30/Jun/19		2019		18:13:00		Sntu		Turtle		TN2E med		TN		TN2E med		Sud		1		1								Unknown		West		Juvenile		22		6		Reconyx PC800		Time Lapse																				young snapping turtle tries to climb rock moving from west, then returns to west

		1/Jul/19		2019		8:17:00		Sntu		Turtle		TN2E med		TN		TN2E med		Sud		1		1								Unknown		West		Juvenile		22		5		Reconyx PC800		Time Lapse																				young snapping turtle tries to climb rock moving from west, then returns to west

		2/Jul/19		2019		13:21:30		Sntu		Turtle		TN2E med		TN		TN2E med		Sud		1						small hatchling swimming among rocks				Unknown		West		Juvenile		42		30		Reconyx PC800		Time Lapse																				young snapping turtle tries to climb rock moving from west, then returns to west

		3/Jul/19		2019		10:47:30		Sntu		Turtle		TN2E med		TN		TN2E med		Sud		1										Unknown		West		Juvenile		34		18		Reconyx PC800		Time Lapse																				young snapping turtle tries to climb rock moving from west, then returns to west

		4/Jul/19		2019		14:18:00		Sntu		Turtle		TN2E med		TN		TN2E med		Sud		1										Unknown		West		Juvenile		41		7		Reconyx PC800		Time Lapse																				young snapping turtle tries to climb rock moving from west, then returns to west

		5/Jul/19		2019		14:14:00		Sntu		Turtle		TN2E med		TN		TN2E med		Sud		1										Unknown		West		Juvenile		41		10		Reconyx PC800		Time Lapse																				young snapping turtle tries to climb rock moving from west, then returns to west

		5/Jul/19		2019		15:11:30		Watersnake		Snake		TN2E med		TN		TN2E med		Sud		1				No pics for TN2W		Hanging in the rocks				Unknown		West		Adult		41		9		Reconyx PC800		Time Lapse																				adult watersnake moves w-e out of culvert

		7/Jul/19		2019		18:07:30		Patu		Turtle		TN2E med		TN		TN2E med		Sud		1				no pics for TN2W		Appears to turnaround at the median and stay on a rock then out of site				Turnaround		West		Adult		38		62		Reconyx PC800		Time Lapse																				adult painted turtle walks from west to bask on rock before moving back to west

		8/Jun/19		2019		15:01:00		Gartersnake		Snake		TN2W		TN		TN2W		Sud		1						Snake exits tunnel and then reenters about 10 minutes later				Cross		East		Adult		38		6		Reconyx PC800		Time Lapse		wet																		adult garter snake moves e-w into culvert, then returns w-e ont of culvert

		13/Jun/19		2019		21:21:00		Sntu		Turtle		TN2W		TN		TN2W		Sud		1				yes		Moving against water flow 		Entering culvert		Cross		West		Adult		16		4		Reconyx PC800		Time Lapse				5 cm						yes										adult snapping turtle walks e-w into culvert

		20/Jun/19		2019		10:41:30		Gartersnake		Snake		TN3E		TN		TN3E		Sud		1						Enter tunnel				Cross		East		Adult		23		4		Reconyx PC800		Time Lapse																				adult gartersnake moves w-e away from culvert entrance

		29/Jun/19		2019		21:28:30		Gartersnake		Snake		TN3E		TN		TN3E		Sud		1						In habitat approach exit then go back into underpass				Unknwon		South		Adult		25		18		Reconyx PC800		Time Lapse																				adult gartersnake moves n-s crosses culvert entrance

		9/Jun/18		2018		21:13:15		Patu		Turtle		TNC15W 		TN		TNC15W 		Sud		1						crossed		entering		Cross		East		Adult		26		3		Reconyx PC800		Time Lapse		dry						sand		no barrier		entire culvert bottom captured by camera		walking		26				adult painted turtle walks w-e into culvert only 1 pic of turtle

		11-Jun-17		2017		6:19:45		Bltu		Turtle		TNC16E		TN		TNC16E		Sud		1						likely same individual as below		not sure about rock barrier		Turnaround		East		Adult		17		53		Reconyx PC800		Time Lapse		wet		10 cm		moderate flow				no		flat rocks in middle above water levels 6 inches or so		swimming						Blanding's turtle makes several attempts to cross rock barrier, then back west into culvert

		11-Jun-17		2017		10:36		Bltu		Turtle		TNC16E		TN		TNC16E		Sud		1						finally cross rock barrier				Cross		East		Adult		23		16		Reconyx PC800		Time Lapse		wet		10 cm		moderate flow				yes		flat rocks in middle above water levels 6 inches or so		swimming						Blanding's turtle crosses rock barrier, west to east

		11-Jun-17		2017		10:09:15		Sntu		Turtle		TNC16E		TN		TNC16E		Sud		1						hits rock barrier and swims away				Turnaround		East		Adult		23		13		Reconyx PC800		Time Lapse		wet		10 cm		moderate flow				no		flat rocks in middle above water levels 6 inches or so		swimming						Snapping turtle moves from east to culvert entrance rock barrier to west, then tries again

		11-Jun-17		2017		10:39:45		Sntu		Turtle		TNC16E		TN		TNC16E		Sud		1						makes it over rocks right after BLTU does				Cross		East		Adult		23		8		Reconyx PC800		Time Lapse		wet		10 cm		moderate flow				no		flat rocks in middle above water levels 6 inches or so		swimming						Snapping turtle crosses rock barrier, east to west

		19-Jun-17		2017		11:51:00		Patu		Turtle		TNC16E		TN		TNC16E		Sud		1		1				likely same turtle as below				Cross		East		Adult		19		5		Reconyx PC800		Time Lapse		wet		20 cm		moderate flow				yes		flat rocks in middle above water levels 3 inches or so		swimming						Painted turtle exited culvert from east to west

		19-Jun-17		2017		14:39:45		Patu		Turtle		TNC16E		TN		TNC16E		Sud		1		1				likely same turtle as above				Turnaround		West		Adult		20		3		Reconyx PC800		Time Lapse		wet		20 cm		moderate flow				yes		flat rocks in middle above water levels 3 inches or so		swimming						Painted turtle moves east to west at tunnel entrance to rock barrier

		19-Jun-17		2017		15:41:30		Patu		Turtle		TNC16E		TN		TNC16E		Sud		1		1				likely same turtle as above				Cross		West		Adult		19		5		Reconyx PC800		Time Lapse		wet		20 cm		moderate flow				yes		flat rocks in middle above water levels 3 inches or so		swimming						Painted turtle exited culvert from east to west

		25/Jun/18		2018		12:52:00		Patu		Turtle		TNC16E		TN		TNC16E		Sud		1								exiting		Cross		East		Adult		19		3		Reconyx PC800		Time Lapse		wet		5 cm				sand rock		yes		moves between rocks		swimming						adult painted turtle walks w-e out of culvert

		29-Jun-16		2016		13:38:56		Patu		Turtle		TNC16W		Terra North		TNC16W		Sud		1										Cross		West		Adult		28		11		Reconyx PC800		Time Lapse and Motion		dry						sand		yes		rock barrier with dirt ramp		walking						Painted Turtle crosses camera east to west out of culvert

		14-Jun-17		2017		18:01:30		Patu		Turtle		TNC2W		TN		TNC2W		Sud		1										Cross		West		Adult		42		13		Reconyx PC800		Time Lapse		dry						rock		yes		flat rocks at surface		walking						Painted turtle enters culvert from west to east, then turns around to face west, then goes into tunnel

		24-Jun-17		2017		16:13:40		Patu		Turtle		TNC2W		TN		TNC2W		Sud		1						likely same turtle as below		count be a turnaround but more than 30 minutes apart		Cross		West		Adult		34		13		Reconyx PC800		Time Lapse		wet		10 cm						yes		climbed over flat rocks at water level		walking						Painted turtle moves west to east across rock barrier, then returns back to west

		24-Jun-17		2017		16:49:40		Patu		Turtle		TNC2W		TN		TNC2W		Sud		1						likely same turtle as above		count be a turnaround but more than 30 minutes apart		Cross		West		Adult		34		13		Reconyx PC800		Time Lapse		wet		10 cm						yes		climbed over flat rocks at water level		walking						Painted turtle moves west to east across rock barrier, then returns back to west

		13-Jul-17		2017		15:58:53		Bltu		Turtle		TNC2W		TN		TNC2W		Sud		1		1				likely same individual as below		exiting		Cross		West		Adult		32		20		Reconyx PC800		Motion		wet		20 cm						yes		climbed over flat rocks at water level		walking						Blanding's turtle crosses rock barrier, west to east, then return east to west, but doesn't cross rock barrier

		13/Jun/18		2018		7:44:45		Sntu		Turtle		TNC2W		TN		TNC2W		Sud		1								entering		Cross		East		Adult		20		3		Reconyx PC800		Time Lapse		dry						rock		yes		moves between rocks		walking						adult snapping turtle walks w-e into culvert

		15/Jun/18		2018		17:34:55		Sntu		Turtle		TNC2W		TN		TNC2W		Sud		1								entering		Cross		East		Adult		35		10		Reconyx PC800		Motion/Time Lapse		dry						rock		yes		between rocks		walking						adult snapping turtle walks w-e into culvert

		20/Jun/18		2018		12:59:00		Gartersnake		Snake		TNC2W		TN		TNC2W		Sud		1										Unknown		South		Adult		31		2		Reconyx PC800		Time Lapse		dry						rock		no		moves between rocks		moving						adult gartersnake moves n-s crosses culvert entrance

		20/Jun/18		2018		16:06:15		Gartersnake		Snake		TNC2W		TN		TNC2W		Sud		1										Unknown		East		Adult		36		3		Reconyx PC800		Time Lapse		dry						rock		no		moves between rocks		moving						adult gartersnake moves w-e into culvert 

		21/Jun/18		2018		13:21:15		Gartersnake		Snake		TNC2W		TN		TNC2W		Sud		1										Unknown		East		Adult		30		3		Reconyx PC800		Time Lapse		dry						rock		yes		moves between rocks		moving						adult gartersnake moves w-e into culvert 

		21/Jun/18		2018		13:38:00		Gartersnake		Snake		TNC2W		TN		TNC2W		Sud		1										Unknown		West		Adult		31		3		Reconyx PC800		Time Lapse		dry						rock		no		moves between rocks		moving						adult gartersnake moves e-w out of culvert 

		21/Jun/18		2018		17:10:15		Patu		Turtle		TNC2W		TN		TNC2W		Sud		1										Unknown		West		Adult		33		3		Reconyx PC800		Time Lapse		dry						rock		no		moves between rocks		walking						adult painted turtle walks e-w out of culvert but only 1 pic so not sure if turned around or cross

		22/Jun/18		2018		10:47:30		Gartersnake		Snake		TNC2W		TN		TNC2W		Sud		1										Unknown		East		Adult		28		3		Reconyx PC800		Time Lapse		dry						rocks		unknown		moves under rocks so do not know if kept going		moving						adult gartersnake moves w-e into culvert 

		23/Jun/18		2018		14:30:30		Gartersnake		Snake		TNC2W		TN		TNC2W		Sud		1										Unknown		West		Juvenile		35		6		Reconyx PC800		Time Lapse		dry						rocks		unknown		moves under rocks so do not know if kept going		moving						young gartersnake moves e-w out of culvert

		25/Jun/18		2018		10:37:00		Gartersnake		Snake		TNC2W		TN		TNC2W		Sud		1								unknown		Unknown		East		Adult		22		6		Reconyx PC800		Time Lapse		dry						rock		yes		moves back and forth through rocks		moving						adult gartersnake moves back and forth between rocks

		1/Jul/18		2018		13:32:15		Watersnake		Snake		TNC2W		TN		TNC2W		Sud		1								entering		Cross		East		Adult		37		4		Reconyx PC800		Time Lapse		dry								yes		moved between rock barrier		moving						adult watersnake moves into culvert

		17/Sep/18		2018		17:31:49		Sntu		Turtle		TNC2W		TN		TNC2W		Sud		1								exiting		Cross		West		Adult		27		10		Reconyx PC800		Motion		dry						rocks		yes		between rock barrier		walking						adult snapping turtle walks e-w out of culvert

		5-Jun-17		2017		11:49:15		Patu		Turtle		TNC3W		TN		TNC3W		Sud		1										Turnaround		East		Adult		20		11		Reconyx PC800		Time Lapse		dry						wood chips		yes		wood chips in middel of rock barrier		walking						Painted turtle enters culvert from west to east, then turns around to exit culvert east to west

		28-Jun-17		2017		11:22:29		Patu		Turtle		TNC3W		TN		TNC3W		Sud		1										Cross		West		Adult		24		10		Reconyx PC800		Time Lapse and Motion		dry						wood chips		yes		wood chips in middel of rock barrier		walking						Painted turtle exited culvert from east to west

		22/Aug/18		2018		13:42:09		Patu		Turtle		TNC3W		TN		TNC3W		Sud		1								entering		Cross		West		Adult		23		10		Reconyx PC800		Motion		dry						wood chips		yes		between rock barrier		walking						adult painted turtle walks e-w out of culvert

		18-Jun-16		2016		22:07:00		Massasauga		Snake		TNC4W		Terra North		TNC4W		Sud		1										Cross		West		Adult		32		11		Reconyx PC800		Time Lapse		dry						sand		yes		rock at edge								Massasauga rattlesnake crosses camera east to west out of culvert

		1-Jul-16		2016		13:36:10		Sntu		Turtle		TNC4W		Terra North		TNC4W		Sud		1										Cross		West		Adult		22		4		Reconyx PC800		Time Lapse		dry						sand		yes		rock at edge								Snapping turtle crossed camera east to west

		3-Sep-16		2016		11:52:05		Gartersnake		Snake		TNC4W		Terra North		TNC4W		Sud		1										Unknown		East		Juvenile		19		5		Reconyx PC800		Motion		dry						sand		yes		rock at edge		goes under rock						Gartersnake entered culvert from west to east

		15-Sep-17		2017		12:21		Gasn		Snake		TNC4W		TN		TNC4W		Sud		1										Turnaround		West		Adult		19		5		Reconyx		Motion		dry						packed mud		yes		rocks at edge		moving

		23/Jun/18		2018		16:57:00		Watersnake?		Snake		TNC4W		TN		TNC4W		Sud		1								exiting		Cross		West		Juvenile		31		7		Reconyx PC800		Time Lapse		dry						sand gravel		yes		between rock barrier		moving						young watersnake? Exits culvert

		14/Jun/18		2018		14:43:15		Milksnake		Snake		TNC5W		TN		TNC5W		Sud		1								exiting		Cross		East		Juvenile		26		5		Reconyx PC800		Time Lapse		dry						sand		no		moves from under a rock barrier out of culvert		moving						young milk snake moves e-w exiting culvert

		14/Jun/18		2018		14:50:00		Milksnake		Snake		TNC5W		TN		TNC5W		Sud		1						different snake than above?		exiting		Unknown		East		Adult		26		5		Reconyx PC800		Time Lapse		dry						sand		no		only 1 pic going under rock barrier		moving						adult milk snake moves under rock, only 1 pic

		30-Jun-16		2016		9:38:50		Watersnake		Snake		TNC6W		Terra North		TNC6W		Sud		1						check species				Cross		East		?		24		4		Reconyx PC800		Time Lapse		dry						wood/sand		NA		rock and wood ramp		goes under wood						Snake ? crosses camera west to east under boards

		30-Jun-16		2016		9:42:10		Watersnake		Snake		TNC6W		Terra North		TNC6W		Sud		1						check species				Turnaround		East to east		?		24		4		Reconyx PC800		Time Lapse		dry						wood/sand		NA		rock and wood ramp		goes under wood						Snake ? crosses camera east to west to east around boards

		6-Aug-16		2016		11:24:34		Gartersnake		Snake		TNC6W		Terra North		TNC6W		Sud		1										Cross		West		Juvenile		26		4		Reconyx PC800		Time Lapse		dry						wood/sand		NA		rock and wood ramp		goes under wood						Gartersnake crosses camera east to west out of culvert

		21/Jun/18		2018		15:11:15		Gartersnake		Snake		TNC6W		TN		TNC6W		Sud		1										Unknown		East		Juvenile		26		3		Reconyx PC800		Time Lapse		dry						sticks gravel		no		moves between sticks		moving						just in stick roc

		8/Jun/18		2018		9:59:24		Gartersnake		Snake		TNC7W 		TN		TNC7W 		Sud		1						crossed		entering		Cross		East		Adult		20		11		Reconyx PC800		Motion		dry						sand		yes		moving between rocks		moving		20				Gatersnake entered culvert from east to west on rock barrier

		8/Jun/18		2018		14:35:30		Gartersnake		Snake		TNC7W 		TN		TNC7W 		Sud		1						crossed		exiting		Cross		West		Adult		30		4		Reconyx PC800		Time Lapse		dry						sand		yes		moving between rocks		moving		30				Gatersnake exits culvert from east to west on rock barrier

		9/Jun/18		2018		11:39:30		Gartersnake		Snake		TNC7W 		TN		TNC7W 		Sud		1						unknown only 1 pic		exiting		Cross		East		Adult		23		3		Reconyx PC800		Time Lapse		dry						sand		yes		moving between rocks		moving						Gatersnake looks like exiting but only 1 pic

		23/Jun/18		2018		14:53:45		Gartersnake		Snake		TNC7W 		TN		TNC7W 		Sud		1								unknown		Unknown		East		Adult		30		3		Reconyx PC800		Time Lapse		dry						hard sand		yes		between rock barrier		moving						only 1 pic and not sure which way moving?

		8-Jun-17		2017		13:36:30		Watersnake		Snake		TNC9AW 		TN		TNC9W 		Sud		1						Changed from 9 to 9A				Unknown		West		Adult		26		3		Reconyx PC800		Time Lapse		wet		several feet		moderate flow				yes		rock barrier with rock ramp		still						Watersnake swims along rock barrier to west

		7-Jun-17		2017		17:39:30		Sntu		Turtle		TNC9W		TN		TNC9AW		Sud		1						changed from 9A to 9				Unknown		North		Adult		42		12		Reconyx PC800		Time Lapse		wet		several feet		moderate flow				NA				swimming						Snapping turtle pokes head out of water three times while swimming facing north

		9-Jun-17		2017		15:07:45		Patu		Turtle		TNC9W		TN		TNC9AW		Sud		1						changed from 9A to 9				Unknown		South		Adult		27		5		Reconyx PC800		Time Lapse		wet		several feet		moderate flow				yes		at rocks at water level 		swimming/climbing						Painted turtle climbs out of water to south river bank

		9-Jun-17		2017		12:05:45		Sntu		Turtle		TNC9W		TN		TNC9AW		Sud		1						changed from 9A to 9				Unknown		East		Adult		24		6		Reconyx PC800		Time Lapse		wet		several feet		moderate flow				NA				swimming						Snapping turtle pokes head out of water while swimming facing east, in water near camera

		15-Jun-17		2017		12:11:00		Sntu		Turtle		TNC9W		TN		TNC9AW		Sud		1						changed from 9A to 9		Can't tell if cross crossing because in pond outside tunnel		Unknown		South		Adult		23		283		Reconyx PC800		Time Lapse		wet		several feet		moderate flow				yes		at rocks at water level 		swimming/climbing						Large adult Snapping Turtle pokes head out of water, then climbs out of water to south bank

		24/Sep/17		2017		11:26:02		Gartersnake		Snake		TNE10		TN		TNE10		Sud		1						crossed				Cross		West		Adult		39		5		Reconyx PC800		Motion		dry						rock		yes		moving over rock into culvert		moving		39				Gatersnake entered culvert from east to west on rock barrier, pic shows red lateral striping
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		Date		Year		Time		Species		Type		Structure		Location		Structure2		Region		Independendent		Same turtle		Both sides confirmed		KG Comments		KG Comments2		Description of movement		Direction of travel		Age class		Temp_C		No.Pics		Camera set up		Time lapse OR Motion OR External on pic		Substrate (dry/wet)		if wet than water depth		If wet then still or flowing		If dry then describe substrate (sand, mud, rock, etc). 		did animal breach at gap in barrier		describe breach, approximate height of rocks above/below substrate		behaviour		temperature on picture		hours before last rainfall		Comments

		7/Jun/18		2018		15:57:30		Patu		Turtle		MusqC4		Musq		MusqC4W		PS		1						crossed		entering		Cross		East		Adult		27		3		Reconyx PC800		Time Lapse		wet		5 cm		flowing				yes		moving between rocks		walking		27				adult painted turtle walks w-e into culvert

		10/Jun/18		2018		11:12:45		Sntu		Turtle		MusqC4		Musq		MusqC4W		PS		1						crossed		exiting		Cross		West		Adult		25		2		Reconyx PC800		Time Lapse		wet		1 cm		flowing				yes		moving between rocks		walking		25				adult snapping turtle walks e-w out of culvert

		10/Jun/18		2018		14:01:45		Sntu		Turtle		MusqC4		Musq		MusqC4W		PS		1						could be same turtle as above, about same size		enter		Cross		East		Adult		30		3		Reconyx PC800		Time Lapse		wet		1 cm		flowing				yes		moving between rocks		walking		30				adult snapping turtle walks w-e into culvert

		24/Jun/18		2018		12:39:15		Patu		Turtle		MusqC4		Musq		MusqC4W		PS		1								exiting		Cross		East		Adult		23		3		Reconyx PC800		Time Lapse		wet		5 cm				rock		yes		moves between rocks		walking						adult painted turtle walks e-w out of culvert

		29-Jun-16		2016		15:55		Patu		Turtle		MusqC4W		MusqC4W		MusqC4		PS		1										Cross		East		Adult		28		1		Reconyx PC800		Time Lapse		dry						gravel		yes		level gravel								Turtle exited the water and entered the culvert

		29-Jun-16		2016		18:27		Patu		Turtle		MusqC4W		MusqC4W		MusqC4		PS		1										Cross		West		Adult		26		1		Reconyx PC800		Time Lapse		dry						gravel		yes		level gravel								Appears to be the same turtle that was traveling east at 15:55. Exiting the culvert.

		7-Jul-16		2016		14:16		Sntu		Turtle		MusqC4W		MusqC4W		MusqC4		PS		1										Cross		West		Adult		29		1		Reconyx PC800		Time Lapse		dry						gravel		yes		level gravel		walking						Time lapse captured the tail of the turtle. Watery footprints on the rocks exiting the structure, therefore it is listed as a 'cross'

		8-Jul-16		2016		14:35		Sntu		Turtle		MusqC4W		MusqC4W		MusqC4		PS		1										Turnaround		East		Adult		31		9		Reconyx PC800		Motion		dry						gravel		yes		level gravel		walking						Large adult Snapping Turtle. Rested at culvert entrance looking in all directions for 2 minutes before turning around

		25-Jul-16		2016		14:32		Sntu		Turtle		MusqC4W		MusqC4W		MusqC4		PS		1										Cross		East		Adult		28		2		Reconyx PC800		Time Lapse and Motion		dry						gravel		yes		level gravel		walking						Time lapse captured majority of turtle, motion triggered as the tail was under camera. Took turtle 10 seconds to travel under the camera

		7-Jun-17		2017		18:09:45		Patu		Turtle		MusqC4W		Musq		MusqC4W		PS		1						flowing water				Cross		East		Adult		26		8		Reconyx PC800		Time Lapse		wet		4 cm		heavy flow				yes		4 cm below		walking						Painted turtle enters culvert from west to east, water flowing fast, going against current

		7-Jun-17		2017		19:02		Sntu		Turtle		MusqC4W		Musq		MusqC4W		PS		1						flowing water				Cross		East		Adult		26		3		Reconyx PC800		Time Lapse		wet		4 cm		heavy flow				yes		4 cm below		walking						Snapping turtle enters culvert from west to east

		10-Jun-17		2017		16:23:30		Sntu		Turtle		MusqC4W		Musq		MusqC4W		PS		1						flowing water, with current				Cross		West		Adult		32		3		Reconyx PC800		Time Lapse		wet		2 cm		heavy flow				yes		2 cm below		walking						Snapping turtle exits culvert from east to west

		12-Jun-17		2017		12:59		Sntu		Turtle		MusqC4W		Musq		MusqC4W		PS		1										Cross		West		Adult		29		3		Reconyx PC800		Time Lapse		wet		4 cm		heavy flow				yes		4 cm below		walking						Snapping turtle exits culvert from east to west

		17-Jun-17		2017		15:46:15		Sntu		Turtle		MusqC4W		Musq		MusqC4W		PS		1										Cross		East		Adult		29		3		Reconyx PC800		Time Lapse		wet		2 cm		heavy flow				yes		2 cm below		walking						Snapping turtle crosses rock barrier, west to east

		27-Jun-17		2017		14:08:40		Sntu		Turtle		MusqC4W		Musq		MusqC4W		PS		1										Cross		East		Adult		21		4		Reconyx PC800		Time Lapse		wet		2 cm		low flow				yes		2 cm below		walking						Snapping turtle crosses rock barrier, west to east
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		Date		Year		Time		Species		Type		Structure		Location		Structure2		Region		Independendent		Same turtle		Both sides confirmed		KG Comments		KG Comments2		Description of movement		Direction of travel		Age class		Temp_C		No.Pics		Camera set up		Time lapse OR Motion OR External on pic		Substrate (dry/wet)		if wet than water depth		If wet then still or flowing		If dry then describe substrate (sand, mud, rock, etc). 		did animal breach at gap in barrier		describe breach, approximate height of rocks above/below substrate		behaviour		temperature on picture		hours before last rainfall		Comments

		11-Jun-17		2017		6:19:45		Bltu		Turtle		TNC16E		TN		TNC16E		Sud		1						likely same individual as below		not sure about rock barrier		Turnaround		East		Adult		17		53		Reconyx PC800		Time Lapse		wet		10 cm		moderate flow				no		flat rocks in middle above water levels 6 inches or so		swimming						Blanding's turtle makes several attempts to cross rock barrier, then back west into culvert

		11-Jun-17		2017		10:36		Bltu		Turtle		TNC16E		TN		TNC16E		Sud		1						finally cross rock barrier				Cross		East		Adult		23		16		Reconyx PC800		Time Lapse		wet		10 cm		moderate flow				yes		flat rocks in middle above water levels 6 inches or so		swimming						Blanding's turtle crosses rock barrier, west to east

		17-Jun-17		2017		12:26:00		Bltu		Turtle		BOT3E		BOT		BOT3E		Sud		1										Cross		East		Juvenile		22		4		Reconyx PC800		Time Lapse		wet		2 cm		flowing				yes		rocks at water level								Blanding's turtle walks west to east into culvert

		3-Jul-17		2017		12:54:58		Bltu		Turtle		Healy19W		Musq		Healy19W		PS		1						Changed from MusqC2W to Heal19W				Cross		East		Adult		18		10		Reconyx PC800		Motion		wet		2 cm		small flow				yes		rocks 2-4 cm below		swimming						Blanding's turtle entered culvert from west to east

		4-Jul-17		2017		11:57:27		Bltu		Turtle		Healy19W		Musq		Healy19W		PS		1						Changed from MusqC2W to Heal19W				Cross		East		Adult		21		5		Reconyx PC800		Motion		wet		2 cm		small flow				yes		rocks 2-4 cm below		walking/swimming						Blanding's turtle entered culvert from west to east

		13-Jul-17		2017		15:58:53		Bltu		Turtle		TNC2W		TN		TNC2W		Sud		1		1				likely same individual as below		exiting		Cross		West		Adult		32		20		Reconyx PC800		Motion		wet		20 cm						yes		climbed over flat rocks at water level		walking						Blanding's turtle crosses rock barrier, west to east, then return east to west, but doesn't cross rock barrier

		26/May/18		2018		15:20:42		Bltu		Turtle		MUSQC1W		MUSQ		MusqC1W		PS		1		1				crossed but turned around 40 seconds later and exited		entering/exiting		Turnaround		West		Adult		29		50		Reconyx PC800		Motion		wet		1 cm				muck		yes		moving between rocks		walking		29				adult blanding turtle walks w-e out of culvert, then returned e-w into culvert, did this twice, turned around 40 seconds later and exited

		14/Jun/18		2018		14:33:00		Bltu		Turtle		RT1W		RT		RT1W		Sud		1								entering		Cross		North		Adult		22		45		Reconyx PC800		Motion and Time Lapse		wet		5 cm		still				yes		moves between log and rock		walking/swimming						young blanding's turtle crosses culvert entrance from west to east

		28/Jun/18		2018		11:46:00		Bltu		Turtle		Healy19W		Healy		Healy19W		PS		1								entering		Cross		East		Adult		22		3		Reconyx PC800		Time Lapse		wet		5 cm						yes		moves over flat rocks		walking/swimming						adult painted turtle walks w-e into culvert

		28/Jun/18		2018		13:05:15		Bltu		Turtle		Healy19W		Healy		Healy19W		PS		1								exiting		Cross		West		Adult		23		8		Reconyx PC800		Time Lapse		wet		5 cm						yes		moves over flat rocks		walking/swimming						adult painted turtle walks e-w out of culvert, then returned w-e into culvert

		1/Jul/18		2018		17:13:45		Bltu		Turtle		BOT3E		BOT		BOT3E		Sud		1								exiting		Cross		East		Juvenile		29		3		Reconyx PC800		Time Lapse		wet		10 cm						yes		moved between rock barrier		swimming						young blanding turtle move west to east toward culvert exit

		2/Jul/18		2018		10:16:45		bltu		Turtle		BOT3E		BOT		BOT3E		Sud		1								entering		Cross		West		Adult		26		4		Reconyx PC800		Time Lapse		wet		10 cm						yes		moved between rock barrier		walking/swimming						adult blanding's turtle walks e-w into culvert

		14/Sep/18		2018		17:07:35		Bltu		Turtle		RT2E		RT		RT2E		Sud		1								exiting		Cross		East		Adult		24		10		Reconyx PC800		Motion		dry						gravel		yes		between logs		walking						adult blanding turtle walks w-e out of culvert, stops for a bit and pauses

		2/Jun/19		2019		15:43:46		Bltu		Turtle		RT1W		RT		RT1W		Sud		1								entering		Turnaround		North		Adult		17		10		Reconyx PC800		Motion		wet		5 cm						na				swimming		17				adult blanding turtle walks n-s across culvert entrance

		7/Jun/19		2019		17:00:00		Bltu		Turtle		RT1W		RT		RT1W		Sud		1		1				Could be the same turtle as above		entering		Cross		East		Adult		23		11		Reconyx PC800		Motion		wet		5 cm						yes		between rocks on flat rock		walking						adult blanding turtle walks w-e into reptile tunnel

		20/Jun/19		2019		15:16:30		Bltu		Turtle		RT2E		RT		RT2E		Sud		1						Exiting culvert				Cross		West		Adult		23		3		Reconyx PC800		Time Lapse								logs		yes		between logs		walking						adult painted turtle walks w-e into reptile tunnel

		20/Jul/19		2019		11:06:59		Bltu		Turtle		RT2E		RT		RT2E		Sud		1										Cross		West		Adult		27		10		Reconyx PC800		Motion		dry								yes				walking		27				adult blanding turtle walks e-w into culvert
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				Sum of Independendent		Column Labels

				Row Labels		2016		2017		2018		Grand Total

				Bltu						1		1

				Gartersnake		14				2		16

				Hognose Snake				4		1		5

				Massassauga snake				1				1

				Milksnake		1		1		1		3

				Patu		2		1		2		5

				Sntu		3		5		2		10

				Watersnake		7						7

				Grand Total		27		12		9		48

				Sum of Independendent		Column Labels

				Row Labels		Bltu		Gartersnake		Hognose Snake		Massassauga snake		Milksnake		Patu		Sntu		Watersnake		Grand Total

				MusqC1W		1		6		3				1						1		12

				MusqC2						1		1		1								3

				MusqC2W				2		1				1								4

				MusqC3WMedian				4														4

				MusqC4												2		2				4

				MusqC4W				4								3		8		6		21

				Grand Total		1		16		5		1		3		5		10		7		48

						Bltu		Patu		Sntu

				MusqC1		1		0		0		1

				MusqC2		0		0		0		0

				MusqC3		0		0		0		0

				MusqC4		0		5		10		15
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		Date		Year		Time		Species		Type		Structure		Location		Structure2		Region		Independendent		Same turtle		Both sides confirmed		KG Comments		KG Comments2		Description of movement		Direction of travel		Age class		Temp_C		No.Pics		Camera set up		Time lapse OR Motion OR External on pic		Substrate (dry/wet)		if wet than water depth		If wet then still or flowing		If dry then describe substrate (sand, mud, rock, etc). 		did animal breach at gap in barrier		describe breach, approximate height of rocks above/below substrate		behaviour		temperature on picture		hours before last rainfall		Comments

		10-Jun-15		2015		12:46		Patu		Turtle		RT3W		Sheppards Lake		RT3W		Sud		1										Unknown		East		Adult				4		 Hand held digital camera		Observed		wet																		During camera maintenance female Patu found half way through the west tunnel in RT3. Turtle was walking east bound on bottom in 1 foot of water.

		15-Jun-15		2015		15:40		Patu		Turtle		RT2E		Sheppards Lake		RT2E		Sud		1										Turnaround		West		Adult		25		2		Time lapse		Time Lapse		dry						sand		turnaround at barrier		sand ramp		walking						Patu approached RTS2 from the east side, turned around, did not cross.

		15-Jun-15		2015		15:56		Patu		Turtle		RT2E		Sheppards Lake		RT2E		Sud		1						likely same individual as above				Turnaround		West		Adult		25		5		Time lapse		Time Lapse		dry						sand		turnaround at barrier		sand ramp		walking						Patu approached RTS2 from the east side, turned around, did not cross.

		18-Jun-15		2015		18:16		Sntu		Turtle		RT1W		Sheppards Lake		RT1W		Sud		1										Cross		East		Adult				3		JTS		Active beam		wet		20 cm						NA		rock barrier for active beam		climbing over

		21-Jun-15		2015		10:47		Sntu		Turtle		RT1W		Sheppards Lake		RT1W		Sud		1										Cross		East		Adult				1		JTS		Active beam		wet		20 cm						NA		rock barrier for active beam		climbing over

		23-Jun-15		2015		19:41		Sntu		Turtle		RT1W		Sheppards Lake		RT1W		Sud		1						can't see turtle in picture				Cross		West		Adult				1		JTS		Active beam		wet		20 cm						NA		rock barrier for active beam		climbing over

		24-Jun-15		2015		12:48		Patu		Turtle		RT2E		Sheppards Lake		RT2E		Sud		1										Cross		East		Adult		23		5		Time lapse		Time Lapse		dry						sand		yes		sand ramp		walking

		1-Jul-15		2015		14:50		Sntu		Turtle		RT2E		Sheppards Lake		RT2E		Sud		1										Cross		East		Adult		21		3		Time lapse		Time Lapse		dry						sand		yes		sand ramp		walking

		13-Jul-15		2015		14:41		Sntu		Turtle		RT1E		Sheppards Lake		RT1E		Sud		1										Cross		West		Adult		22		3		Bushnell		Motion		dry						gravel		yes		gravel beach between log rock barrier		walking						Same turtle caught on JTS camera 13-Jul-15

		4-Sep-15		2015		15:53		Patu		Turtle		RT1W		Sheppards Lake		RT1W		Sud		1										Cross		East		Adult		31		4		Bushnell		Motion		dry						gravel		NA		rock barrier right across		walking						Patu caught on Bushnell camera going over rock ramp

		16-Sep-15		2015		13:10		Patu		Turtle		RT1E		Sheppards Lake		RT1E		Sud		1										Cross		East		Adult				1		JTS		Active beam		dry						gravel		yes		gravel beach between log rock barrier		walking						Patu and Otter both crossing RTS1 at same time. Otter triggered camera.

		2-Jun-16		2016		19:29:30		Sntu		Turtle		RT1E		Sheppards Lake		RT1E		Sud		1						is the same turtle that was observed at 14:50?				Cross		East		Adult		25		4		Reconyx PC800		Time Lapse and Motion		dry						gravel		yes		gap in rock barrier at camera		walking						adult snapping turtle crosses camera west to east in culvert-same turtle that Wes observed

		2-Jun-16		2016		14:50:00		Sntu		Turtle		RT1W		Sheppards Lake		RT1W		Sud		1										Cross		West		Adult				4		none		Observed		wet		30 cm				gravel		NA		found swimming in structure		swimming						Observed by Wes Kowbasniuk in field

		4-Jun-16		2016		20:29:30		Patu		Turtle		RT1E		Sheppards Lake		RT1E		Sud		1		1								Cross		East		Adult		17		1		Reconyx PC800		Time Lapse		dry						gravel		yes		gap in rock barrier at camera		walking						adult painted turtle walks to top of rock pile from west to east, only one picture can not see complete motion

		11-Jun-16		2016		17:21:00		Sntu		Turtle		RT3E		Sheppards Lake		RT3E		Sud		1										Cross		West		Adult		36		5		Reconyx PC800		Time Lapse		wet		10 cm		still				yes		rock ramp, but smaller flat rocks in middle		walking						adult snapping turtle crosses camera east to west in culvert, walks around rock pile before crossing

		16-Jun-16		2016		19:53:20		Patu		Turtle		RT2E		Sheppards Lake		RT2E		Sud		1										Cross		West		Adult		19		3		Reconyx PC800		Time Lapse		dry						sand		yes		sand ramp		walking						adult painted turtle walks east to west into culver

		16-Jun-16		2016		20:01:40		Patu		Turtle		RT2E		Sheppards Lake		RT2E		Sud		1										Turnaround		West to North		Adult		19		3		Reconyx PC800		Time Lapse		dry						sand		NA		sand ramp		walking						adult painted turtle walks from west toward culvert then turns north away from culvert different than above

		17-Jun-16		2016		15:57:56		Patu		Turtle		RT2W		Sheppards Lake		RT2W		Sud		1										Cross		West		Adult		21		9		Bushnell		Motion		dry						sand		yes		rock ramp, but smaller rocks where climbed over		walking						adult painted turtle walks east to west out of culvert

		17-Jun-16		2016		15:39:20		Patu		Turtle		RT3E		Sheppards Lake		RT3E		Sud		1						wet muck on one side, water pool on other				Cross		East		Adult		34		20		Reconyx PC800		Time Lapse		wet/dry		10 cm		still				yes		rock ramp, but smaller flat rocks in middle		walking/swimmng						adult painted turtle crosses camera from west to east over rock pile

		20-Jun-16		2016		17:20:30		Patu		Turtle		RT2E		Sheppards Lake		RT2E		Sud		1										Turnaround		West to North		Adult		29		4		Reconyx PC800		Time Lapse		dry						sand		NA		sand ramp		walking						adult painted turtle walks from west toward culvert then turns north away from culvert

		21-Jun-16		2016		10:52:50		Gartersnake		Snake		RT2E		Sheppards Lake		RT2E		Sud		1										Unknown		West		Juvenile		24		10		Reconyx PC800		Time Lapse		dry						sand		NA		sand ramp		going in and out of wood pieces						young gartersnake moves west to east under wood out of culvert

		25-May-17		2017		21:21:40		Turtle		Turtle		RT3MED		Sheppard		RT3MED		Sud		1										Cross		West		Adult		12		3		Bushnell		Motion		wet		10 cm		still				yes		rock funnel to flat rocks		walking over/swimming

		26-May-17		2017		11:56:47		Sntu		Turtle		RT3MED		Sheppard		RT3MED		Sud		1										Cross		East		Adult		17		1		Bushnell (63)		Motion		wet		several cm		still				yes		several inches above water								Snapping turtle exits culvert from west to east

		7-Jun-17		2017		10:35:30		Patu		Turtle		RT1W		Sheppard		RT1W		Sud		1										Cross		East		Adult		19		3		Reconyx PC800		Time Lapse		wet		20 cm				rock		yes		swimming over flat rocks in middle of barrier		swimming						Painted turtle moves west to east at tunnel entrance into

		9-Jun-17		2017		9:40:42		Sntu		Turtle		RT3MED		Sheppard		RT3MED		Sud		1										Cross		East		Adult		15		1		Bushnell (63)		Motion		wet		0.5 cm		still				no		climbed over 1 foot rock								Snapping turtle exits culvert from west to east

		14-Jun-17		2017		12:01:04		Patu		Turtle		RT3W		Sheppard		RT3W		Sud		1										Unknown		Unknown		Adult		20		5		Reconyx PC800		Motion		wet		12 inches		still				unknown		flat rocks level with water in middle of rock barrier								The butt end of a Painted turtle moving to the south at the rock barrier

		15-Jun-17		2017		17:39:30		Sntu		Turtle		RT1W		Sheppard		RT1W		Sud		1		1				likely same turtle as above				Cross		South		Juvenile		23		8		Reconyx PC800		Time Lapse		wet		20 cm				rock		yes		swimming over flat rocks in middle of barrier		swimming						young snapping turtle moves north to south at culvert entrance

		20-Jun-17		2017		13:32:11		Sntu		Turtle		RT1E 		Sheppard		RT1E Motion		Sud		1						unsure if crossed				Turnaround		South		Adult		20		8		Reconyx PC800		Motion		wet		10 cm						no turnaround		gap between rock barrier in middle		swimming						Snapping turtle moves south along rock at culvert entrance

		28-Jun-17		2017		11:42:45		Patu		Turtle		RT3W		Sheppard		RT3W		Sud		1										Cross		East		Adult		21		5		Reconyx PC800		Time Lapse		wet		12 inches		still				yes		flat rocks level with water in middle of rock barrier								Painted turtle moves west to east across rock barrier

		8-Jul-17		2017		17:50:03		Sntu		Turtle		RT1W		Sheppard		RT1W		Sud		1										Cross		East		Adult		23		10		Reconyx PC800		Motion		wet		10 cm				rock		yes		swimming over flat rocks in middle of barrier		climbing over						Snapping turtle crosses rock barrier, west to east

		27-Jul-17		2017		10:10:27		Sntu		Turtle		RT1E 		Sheppard		RT1E Motion		Sud		1						unsure if crossed				Unknown		South		Adult		20		5		Reconyx PC800		Motion		wet		10 cm						no turnaround		gap between rock barrier in middle		swimming						Snapping turtle swims at rock barrier, north to south

		7-Aug-17		2017		16:23		Sntu		Turtle		RT1W		Sheppard		RT1W		Sud		1						don't know if it crossed				Unknown		East		Adult		21		10		Reconyx		Motion		wet		20 cm		moderate flow				NA		water at height of flat rock		swimming						Snapping turtle swims up to rock barrier than no more pictures

		13-Sep-17		2017		12:41:38		Sntu		Turtle		RT3W		Sheppard		RT3W Motion		Sud		1										Cross		East		Adult		21		9		Reconyx PC800		Motion		wet		12 inches		still				yes		flat rocks level with water in middle of rock barrier

		21/Sep/17		2017		14:40:29		Sntu		Turtle		RT1W		RT		RT1W		Sud		1						crossed				Cross		East		Adult		24		10		Reconyx PC800		Motion		wet		5 cm		still				yes		walking across middle of funneled rocks		walking		24				Snapping turtle (medium size) moves across rocks than no more pics

		24/May/18		2018		18:24:59		Patu		Turtle		RT2E		RT		RT2E		Sud		1						crossed		exiting		Cross		West		Adult		23		10		Reconyx PC800		Motion		dry						gravel		yes		moving between logs		walking		23				adult painted turtle walks e-w into culvert, smallish turtle

		25/May/18		2018		18:03:36		Patu		Turtle		RT2E		RT		RT2E		Sud		1						crossed		exiting		Cross		West		Adult		22		10		Reconyx PC800		Motion		dry						gravel		yes		moving between logs		walking		22				adult painted turtle walks e-w into culvert

		11/Jun/18		2018		17:41:33		Patu		Turtle		RT2E		RT		RT2E		Sud		1								exiting		Cross		East		Adult		23		10		Reconyx PC800		Motion		dry						sand		yes		moving between logs		walking						adult painted turtle walks w-e out of culvert

		14/Jun/18		2018		14:33:00		Bltu		Turtle		RT1W		RT		RT1W		Sud		1								entering		Cross		North		Adult		22		45		Reconyx PC800		Motion and Time Lapse		wet		5 cm		still				yes		moves between log and rock		walking/swimming						young blanding's turtle crosses culvert entrance from west to east

		16/Jun/18		2018		10:43:56		Sntu		Turtle		RT1W		RT		RT1W		Sud		1								entering		Cross		East		Adult		20		11		Reconyx PC800		Motion/Time Lapse		wet		5 cm		still				yes		moves between log and rock		walking		20				adult snapping turtle walks w-e into culvert

		18/Jun/18		2018		20:14:15		Sntu		Turtle		RT1W		RT		RT1W		Sud		1								exiting		Cross		West		Adult		24		3		Reconyx PC800		Time Lapse		wet		5 cm		still				yes		moves over flat rock		walking						adult snapping turtle walks e-w out of culvert

		27/Jun/18		2018		9:46:41		Sntu		Turtle		RT1E		RT		RT1E		Sud		1								exiting		Cross		West		Adult		20		10		Reconyx PC800		Motion		wet		1 cm				rock sand		yes		moves between rocks		walking						adult snapping turtle walks w-e out of culvert

		27/Jun/18		2018		9:28:45		Sntu		Turtle		RT1W		RT		RT1W		Sud		1								entering		Cross		East		Adult		18		10		Reconyx PC800		Motion		wet		5 cm						yes		moves between rocks over flat rock		walking						adult snapping turtle walks w-e into culvert

		28/Jun/18		2018		12:15:33		Sntu		Turtle		RT1E		RT		RT1E		Sud		1								entering		Cross		West		Adult		25		10		Reconyx PC800		Motion		dry								yes		moves through rocks		walking						adult snapping turtle walks e-w into culvert dried up from day before

		28/Jun/18		2018		17:11:44		Sntu		Turtle		RT1E		RT		RT1E		Sud		1								entering		Cross		West		Juvenile		26		10		Reconyx PC800		Motion		dry								yes		gravel sand		walking						younger snapping turtle walks e-w toward culvert entrance

		29/Jun/18		2018		8:29:30		Gartersnake		Snake		RT2E		RT		RT2E		Sud		1										Unknown		South		Juvenile		23		3		Reconyx PC800		Time Lapse		dry								yes		moved between logs		moving						young gartersnake moves transverse

		29/Jun/18		2018		12:17:30		Patu		Turtle		RT2E		RT		RT2E		Sud		1								entering		Cross		East		Juvenile		26		3		Reconyx PC800		Time Lapse		dry								yes		moved between logs		walking						Patu entering culvert e-w

		29/Jun/18		2018		6:28:15		Sntu		Turtle		RT3W		RT		RT3W		Sud		1								entering		Cross		East		Adult		18		5		Reconyx PC800		Time Lapse		dry								yes		moved between rock debris		walking						adult snapping turtle walks w-e into culvert, substrate still moist but no surface water

		30/Jun/18		2018		12:23:45		Gartersnake		Snake		RT2E		RT		RT2E		Sud		1										Unknown		South		Juvenile		23		3		Reconyx PC800		Time Lapse		dry								yes		moved between logs		moving						young gartersnake moves transverse

		12/Jul/18		2018		15:58:51		Sntu		Turtle		RT1W		RT		RT1W		Sud		1								entering		Cross		East		Adult		23		10		Reconyx PC800		Motion		wet		5 cm		still				yes		moved between rock barrier		walking						adult snapping turtle walks w-e into culvert

		14/Jul/18		2018		11:42:25		Sntu		Turtle		RT1E		RT		RT1E		Sud		1								exiting		Cross		East		Adult		26		10		Reconyx PC800		Motion		dry						grass sand		yes		moved over rocks between barrier		walking						adult snapping turtle walks w-e out of culvert

		14/Jul/18		2018		11:27:08		Sntu		Turtle		RT1W		RT		RT1W		Sud		1								entering		Cross		East		Adult		22		10		Reconyx PC800		Motion		wet		5 cm		still 				yes		moved between rock barrier		walking/swimming						adult snapping turtle walks w-e into culvert

		7/Aug/18		2018		13:08:52		Patu		Turtle		RT1E		RT		RT1E		Sud		1								unknown		Unknown		South		Juvenile		26		10		Reconyx PC800		Motion		dry						grass		no		moved infront of rock barrier		walking						painted turtle move across rock barrier, no water, perhaps difficult to get over

		9/Aug/18		2018		14:53:54		Patu		Turtle		RT1E		RT		RT1E		Sud		1								unknown		Unknown		South		Juvenile		25		20		Reconyx PC800		Motion		dry						grass		no		moved infront of rock barrier, 2 times over 15 minutes		walking						young painted turtle paces infront of rocks does not try to cross

		22/Aug/18		2018		14:33:53		Patu		Turtle		RT1W		RT		RT1W		Sud		1								unknown		Unknown		West		Adult		21		10		Reconyx PC800		Motion		dry						sand		unknown		rocks to high with no water, only 1 pic climbing over small rock		walking						rocks to high with no water, only 1 pic climbing over small rock

		14/Sep/18		2018		17:07:35		Bltu		Turtle		RT2E		RT		RT2E		Sud		1								exiting		Cross		East		Adult		24		10		Reconyx PC800		Motion		dry						gravel		yes		between logs		walking						adult blanding turtle walks w-e out of culvert, stops for a bit and pauses

		2/Jun/19		2019		15:43:46		Bltu		Turtle		RT1W		RT		RT1W		Sud		1								entering		Turnaround		North		Adult		17		10		Reconyx PC800		Motion		wet		5 cm						na				swimming		17				adult blanding turtle walks n-s across culvert entrance

		7/Jun/19		2019		17:00:00		Bltu		Turtle		RT1W		RT		RT1W		Sud		1		1				Could be the same turtle as above		entering		Cross		East		Adult		23		11		Reconyx PC800		Motion		wet		5 cm						yes		between rocks on flat rock		walking						adult blanding turtle walks w-e into reptile tunnel

		8/Jun/19		2019		9:10:00		Patu		Turtle		RT1E		RT		RT1E		Sud		1										Turnaround		West		Adult		18		3		Reconyx PC800		Time Lapse		wet		10 cm						yes		appeared to grab onto rock to get over 		swimming						adult painted turtle swims e-w into reptile tunnel

		15/Jun/19		2019		18:12:30		Sntu		Turtle		RT1W		RT		RT1W		Sud		1				yes						Cross		East		Adult		19		3		Reconyx PC800		Time Lapse																				adult snapping turtle walks w-e into reptile tunnel

		20/Jun/19		2019		15:16:30		Bltu		Turtle		RT2E		RT		RT2E		Sud		1						Exiting culvert				Cross		West		Adult		23		3		Reconyx PC800		Time Lapse								logs		yes		between logs		walking						adult painted turtle walks w-e into reptile tunnel

		21/Jun/19		2019		13:41:00		Sntu		Turtle		RT3W		RT		RT3W		Sud		1				hatchling		Swim up to rocks and look around				Unknown		West		Juvenile		20		26		Reconyx PC800		Time Lapse																				young snapping turtle walks and swims on rock at reptile tunnel entrance

		22/Jun/19		2019		16:22:00		Sntu		Turtle		RT3W		RT		RT3W		Sud		1				none seen in RT3 med		Inside tunnel to exit but unsure, turns around at rocks				Unknown		West		Adult		25		6		Reconyx PC800		Time Lapse																				adult snapping turtle swims w-e into reptile tunnel, then w-e out of reptile tunnel, turnaround

		23/Jun/19		2019		7:50:00		Sntu		Turtle		RT3W		RT		RT3W		Sud		1						Entering tunnel				Cross		East		Adult		15		3		Reconyx PC800		Time Lapse				7 cm						yes				swimming						adult snapping turtle swims w-e into reptile tunnel

		25/Jun/19		2019		17:41:22		Sntu		Turtle		RT1W		RT		RT1W		Sud		1				batteries died at RT1E on Junr 24th, 19:48		Approaches rocks and then goes out of site				Unknwon		South		Adult		23		17		Reconyx PC800		Motion																				adult snapping turtle walks n-s across reptile tunnel entrance

		27/Jun/19		2019		20:10:00		Sntu		Turtle		RT1W		RT		RT1W		Sud		1				none see in RT1E		Enters tunn		l		Cross		East		Adult		26		3		Reconyx PC800		Time Lapse				15 cm						yes				walking						adult snapping turtle moves w-e into reptile tunnel

		28/Jun/19		2019		19:22:30		Patu		Turtle		RT1W		RT		RT1W		Sud		1				none seen in RT1E		Entering into tunnel				Cross		East		Adult		21		4		Reconyx PC800		Time Lapse																				adult painted turtle moves w-e into reptile tunnel

		29/Jun/19		2019		17:26:30		Patu		Turtle		RT1W		RT		RT1W		Sud		1		1		yes patu at RT1W exiting 18:17		Entering tunnel				Cross		West		Adult		24		3		Reconyx PC800		Time Lapse														walking						adult snapping turtle moves e-w into reptile tunnel

		29/Jun/19		2019		17:16:30		Sntu		Turtle		RT1E		RT		RT1E		Sud		1				no		Marked as a turnaround because only 1 pic but appears to be start turning and not on other side				Turnaround		West		Adult		24		3		Reconyx PC800		Time Lapse														walking						adult snapping turtle moves e-w into reptile tunnel

		6/Jul/19		2019		16:37:43		Sntu		Turtle		RT1W		RT		RT1W		Sud		1				yes exit 16:54 Jul 6		Enter into culverts		Set motion off two times		Cross		East		Adult		24		20		Reconyx PC800		Motion		wet												walking						adult snapping turtle moves w-e into reptile tunnel

		8/Jul/19		2019		12:28:30		Sntu		Turtle		RT3W		RT		RT3W		Sud		1						Climbs onto rock and looks around				Unknown		North		Juvenile		24		88		Reconyx PC800		Time Lapse																				young snapping turtle moves south to north at reptile tunnel entrance

		20/Jul/19		2019		11:06:59		Bltu		Turtle		RT2E		RT		RT2E		Sud		1										Cross		West		Adult		27		10		Reconyx PC800		Motion		dry								yes				walking		27				adult blanding turtle walks e-w into culvert





pivot all

				Count of Independendent		Column Labels

				Row Labels		Cross		Turnaround		Unknown		Unknwon		Grand Total						Cross		Turnaround		Unknown		Grand Total

				Bltu		14		3						17				5 line skink		0		0		2		2						Cross		Turnaround		Total

				Patu		43		12		7				62				Bltu		14		3		0		17				Bltu		14		3		17		0.8235294118

				Sntu		66		5		16		1		88				Five-lined Skink		0		0		1		1				Sntu		66		5		71		0.9295774648

				Turtle		1								1				Gartersnake		18		5		20		43				Patu		43		12		55		0.7818181818

				Grand Total		124		20		23		1		168				Gartersnake?		0		0		1		1						123		20		143

																		Gasn		0		1		0		1

																		Hognose Snake		4		5		1		10

																		Massasauga		1		0		0		1

																		Massassauga snake		0		0		1		1

																		Milksnake		2		0		3		5

																		Patu		43		12		7		62

																		Ring-necked Snake		0		0		1		1

																		Sntu		66		5		17		88

																		Turtle		1		0		0		1

																		unknown snake		0		0		1		1

																		Watersnake		10		4		5		19

																		Watersnake?		1		0		0		1

																		Grand Total		160		35		56		255



Cross	Bltu	Sntu	Patu	14	66	43	Turnaround	Bltu	Sntu	Patu	3	5	12	

Count











RT pivot by year

				Sum of Independendent		Column Labels

				Row Labels		2015		2016		2017		2018		2019		Grand Total

				RT1E		2		2				6		2		12

				RT1E 						2						2

				RT1W		4		1		5		7		8		25

				RT2E		4		4				7		2		17

				RT2W				1								1

				RT3E				2								2

				RT3MED						3						3

				RT3W		1				3		1		4		9

				Grand Total		11		10		13		21		16		71

						2015		2016		2017		2018		2019		Total

				RT1		6		3		7		13		10		39		0.5492957746

				RT2		4		5		0		7		2		18

				RT3		1		2		6		1		4		14

						11		10		13		21		16		71

																				RT2 in 2019 was not equal sampling because no fence in median.



RT1	2015	2016	2017	2018	2019	6	3	7	13	10	RT2	2015	2016	2017	2018	2019	4	5	0	7	2	RT3	2015	2016	2017	2018	2019	1	2	6	1	4	

Count













In summary
 Require long-term studies and consistency in monitoring
 Turtles are more inclined to use crossing structures than 

snakes
 Turtles show temporal use during the day and during the 

nesting period
 Turtle passage highest when passages located at wet 

connected habitat
 Multivariate studies as 
part of future work; requires
population abundance 
measures



Challenges
• Camera capture rate varies from site to site 

(Time lapse 15 seconds best setting); 
o water levels change; rocks may become barriers to 

movement, 
o technical difficulties with each camera; 

• Low sample size using structures annually 
compared to large animals and other sites 
monitored for turtles in Ontario

• Do not know population abundance adjacent to 
tunnels
o Local abundance fluctuates from wetland to wetland 

more so than when evaluating larger animals that 
move large distances



Monitoring conducted up to 2019
 In the literature review, crossing structures were 

monitored (49 of 57 or 86%) of the time

o48 studies monitored the crossing structures for use 
by the target group(s) or species and 3 studies 
showed no use

oone study measured change in population 
abundance (before and after implementation)

Ministry of Transportation, 
Eco-Kare International



Monitoring conducted (to date)
 We are learning more about crossing structures and 

reptile use but have a long way to go……

oRequire BACI type studies, population measures 
before and after crossing structures implemented

oNeed to measure population abundance adjacent to 
structures to be able to evaluate preferred use of a 
diversity of structures

Ministry of Transportation, 
Eco-Kare International



Research/Case studies: Cheryl Brehme, 
USGS



Collaborators: Tony Clevenger (WTI), Tom Langton (Transport Ecology Services)
Robert Fisher (USGS)

Reports posted on Caltrans DRISI website & USGS road ecology website



USGS Contributions to Inform Technical 
Guidance Manual

• CA Amphibian & Reptile Road Risk Assessment 
(Landscape Ecology 2018) 

• Spatial Geodatabase- Planning Tool
• Literature Review & Gap Analysis (led by WTI)
• Field Studies to address information gaps 

– Effects of Fence transparency on movement (speed/behavior)

– Effectiveness of Turnarounds

– “Give-up Distances” along fencing- migratory species

– New crossing structure



Study 1: Fence Transparency Fencing
- Solid
- Semi-transparent (Mesh)
- Transparent (HC)
Behavioral Enclosure
 Lizards: n=81, 7 spp.
 Snakes: n=27, 9 spp.
 Toads: n=5, 2 spp.
Responses:
 Behaviors (poking, back and 

forth, climbing)
 Time



Fence interaction Behaviors

(video)



• If they can’t see 
through it, they 
move faster

Movement 
Time

• Addition of 
6” Visual 
Barrier at 
Bottom of 
Fence?



• Addition of 
6” Visual 
Barrier at 
Bottom of 
Fence?

• Addition of 
6” Visual 
Barrier at 
Bottom of 
Fence?



Study 2: Turnarounds



Turnarounds

Out

Continued

Back

Continued = not effective
(video)



Turnarounds

Out

Continued

Back

Out = effective
(video)



Turnarounds

Out

Continued

Back

Back = effective
(video)



Results
• 264 lizards, 96 snakes, 59 

toads, 370 small mammals

• 92% herps & 62% of small 
mammals changed course 
along fence or went back to 
habitat 

Longer distances?
• CA Tiger Salamander 

• 2/3 documented 25-
125m back along fence

• Yosemite toad 
• 7/10 changed course
• 4/7 documented 40-

80m back along fence



CA Tiger Salamander Video

(video-see USGS road ecology webpage



Study 3: 
“Give Up” Distances for Migratory Amphibians

• Stanford- CA Tiger Salamander. Western ToadTBD, Sierras- Yosemite Toad





Fence Type Sample Size Mean 90% CI Mean 90% CI Mean 90% CI
Solid 37 (14*) 41.8 32.0- 47.8 2.1 1.7-2.5 0.13 0.04- 0.23
Mesh 54 (26*) 39.3 34.5- 42.2 1.2 1.0-1.4 0.41 0.15- 0.67

*individuals that passed more than one camera where movement speed was calculated

Fence Distance (m) Movement Speed 
(m/min)*

Direction Changes 
(turnarounds/25m)



Study #4: How about a wider crossing?

Prototype 100’ using road mats for construction projects on sensitive habitats



Sierra Study- Yosemite Toad



Temporary to Permanent with annual maintenance- can be built to any 
length
Built to meet codes and specifications for USFS, County, City Roads



Preliminary Results- ERS Effective

 Continued Study (DOT 
Pooled Fund Partners)

 Transportation Engineering 
Evaluation (Caltrans 
Overview)
 Concept
 Permanent Designs currently 

being Engineered



Using Crossing: Yosemite Toads

(video-Yosemite toads under ERS



Using Crossing: Other Species

(video-other species under ERS
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Today’s Presenters

• Moderator: Kris Gade, Arizona 
Department of Transportation

• Marcel Huijser, Montana State University
• Kari Gunson, Eco-Care International
• Cheryl Brehme, United States Geological 

Survey



• Subscribe to the newsletter for the most 
recent TRB news & research! 

• Even previous subscribers must 
resubscribe!

https://bit.ly/ResubscribeTRBWeekly

https://bit.ly/ResubscribeTRBWeekly


TRB’s New Podcast!
• Have you heard that we have a new 

podcast, TRB’s Transportation Explorers?
• Listen on our website or subscribe 

wherever you listen to podcasts!

#TRBExplorers

https://www.nap.edu/trb/podcasts/


Get involved with TRB
• Receive emails about upcoming webinars: 
https://mailchi.mp/nas.edu/trbwebinars

• Find upcoming conferences: 
http://www.trb.org/Calendar

#TRBWebinars

https://mailchi.mp/nas.edu/trbwebinars
http://www.trb.org/Calendar


Get Involved with TRB

Be a Friend of a Committee bit.ly/TRBcommittees
– Networking opportunities

– May provide a path to Standing Committee membership

Join a Standing Committee bit.ly/TRBstandingcommittee

Work with CRP https://bit.ly/TRB-crp

Update your information www.mytrb.org

#TRBwebinar

Getting involved is free!

http://bit.ly/TRBcommittees
http://bit.ly/TRBstandingcommittee
https://bit.ly/TRB-crp
http://www.mytrb.org/
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