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Roads Take a Heavy
A Toll on Chelonians =

Roads are known to:

« Subsidize and attract predators, and

* Increases the likelihood of collection.
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Mitigating the Effects of Roads  .2*.. | _...

4-strand

wire fence
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8 12-18" intervals

See Detail B
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ROADS WHERE TORTOISE FENCING

RECOVERY UNIT

IS NEEDED
kilometers miles
Western Mojave 178 110
North-eastern Mojave 186 116
Colorado Desert 271 168
Upper Virgin River 17 11

Total 652 405




« 424.29 miles of tortoise fencing a3k =

« 254.77 miles of fencing still needed

6.80 miles of priority 1 (1 15 & I 11)

0 miles of priority 2

54.57 miles of priority 3 (US 95/93: SR 160)
17.05 miles of priority 4 (SR 163/564/604)
157.73 miles of priority 5

18.62 miles of priority 6

- MoHAVE Eounty
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DF‘:ﬂr"ﬂg Arga USFWS Roadway Fencing Projects
—— Ewsting Tortoise Fendng by Priority Ranking

b = 1] Majave Desert Tortoise Critical Habitat 1
Il tciave Dasert Tortoise Probaible Habitat
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Overall Goal: Determine if underpasses are a
viable source to connect tortoise populations
separated by roads

Phase | Questions

» Do tortoises shelter in, or pass-through underpasses currently
installed along US93 & US957?

* Do behavioral responses to underpasses differ as a function of
age class (Adults Vs. Juveniles)

« Preform a Before-After-Control-Impact analysis of lengthened
underpass

Broader Project Objectives

« Document the frequency of use of different underpass designs
by tortoises, and

« Develop recommendations for future underpass designs.

Kerry L. Holcomb, 2010
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[93] Study site ~ |

e One 36-inch, one 30-inch and six 24-inch corrugated metal culverts
(n=8 crossings, culvert 1 extended in 2018)

« Range of culvert lengths = 95 feet to 125 feet

* Openness index range = ~0.02 to ~0.03
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 Five 36 inch and five 48 inch concreate box culverts (n = 10 crossings)
« Range of culvert lengths = 105 feet — 148 feet (8 of 10 are open in the median)

* Openness index range= 3.65 - 22.33




Equipment

Bushnell Trophy HD (18 total)
« Three photos per trigger

64 gigabyte SD card
« Flash defused with scotch-tape

Sampling Periods
« Spring (March 1 to June 15)
« Fall (September 1 to November 15)

Photos from 2015-2018 analyzed by hand/
2018-2021 analyzed through machine
learning
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Individual Identification -
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04-28-2019 09:16:C1

L)
I @ camera Name1 86F30C @ 05-03-2019 17:23:47




Observation Classifications .*.. | ..
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 Juvenile < 180mm MCL
* Adult > 180mm MCL
* Proportion crossers = # of individuals entering
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ustne! [} ' §4FISC @ 01-23-2015 07:20:03

TIF2'C® 10-15-2018 CD:58:21
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04-14-2015 04:42:06

80F27C



Adultin a Adultin a
Rectangular | Rectangular
Culvert - 36" | Culvert - a 48"

height Height
Total 10

Crossers
Proportion Crossers
Stay on ""new" side
Proportion Stayers




Hwy 93

		record #		hwy		camera		culvert		date		Time		Temp		# of photos		Crossing		Camera 2		#of photos		Exit time		Exit temp		age		Assigned #		Culvert Type		Diameter/height		width		length 1st culver		length 2nd culvert		Comments

		1		93		11		6		4/7/19		13:40		71		19		no						N/A		N/A		Adult		1		CMC		30		N/A		26.3		N/A

		4		93		2		1		4/28/19		14:48		88		14		no						N/A		N/A		Adult		2		CMC		36		N/A		28.9		N/A

		18		93		2		1		7/18/19		19:46		93		4		No						N/A		N/A		Adult		2		CMC		36		N/A		28.9		N/A		This occurred over 11 hrs after record 17 either stayed in the culvert the entire time or missed the exit out of culvert 1;

		2		93		2		1		4/28/19		9:13		86		10		Yes		1		5		9:31		75		Adult		2		CMC		36		N/A		28.9		N/A

		3		93		2		1		4/28/19		9:51		86		6		yes		1		16		10:39		77		Adult		2		CMC		36		N/A		28.9		N/A

		5		93		2		1		4/29/19		12:05		68		4		Yes		1		2		12:13		73		Adult		2		CMC		36		N/A		28.9		N/A

		7		93		1		1		5/3/19		17:20		86		10		Yes		2		4		17:39		79		Adult		2		CMC		36		N/A		28.9		N/A

		16		93		1		1		7/18/19		7:11		84		2		Yes		2		2		7:26		97		Adult		2		CMC		36		N/A		28.9		N/A

		17		93		1		1		7/18/19		7:28		84		5		Yes		2		5		8:20		100		Adult		2		CMC		36		N/A		28.9		N/A

		19		93		2		1		7/19/19		6:19		86		4		Yes		1		2		18:34		100		Adult		2		CMC		36		N/A		28.9		N/A		Exit occurred 12 hours after entering;  

		20		93		1		1		7/20/19		5:51		77		2		Yes		2		4		6:04		84		Adult		2		CMC		36		N/A		28.9		N/A

		21		93		1		1		7/20/19		6:22		80		2		yes		2		7		7:19		93		Adult		2		CMC		36		N/A		26.5		N/A

		6		93		5		3		5/3/19		8:27		59		2		no						N/A		N/A		Adult		3		CMC		24		N/A		27.7		N/A

		8		93		18		8		5/6/19		16:07		79		8		No						N/A		N/A		Adult		4		CMC		24		N/A		21.8		N/A

		9		93		12		6		5/6/19		16:29		80		6		No						N/A		N/A		Juvenile		5		CMC		30		N/A		26.3		N/A

		10		93		12		6		5/7/19		9:25		82		1		no						N/A		N/A		Juvenile		5		CMC		30		N/A		26.3		N/A

		11		93		14		7		5/10/19		16:26		73		6		No						N/A		N/A		Juvenile		6		CMC		24		N/A		28.7		N/A

		13		93		14		7		5/27/19		11:34		64		6		no						N/A		N/A		Juvenile		6		CMC		24		N/A		28.7		N/A

		14		93		14		7		6/1/19		9:37		86		4		No						N/A		N/A		Juvenile		6		CMC		24		N/A		28.7		N/A

		22		93		14		7		7/25/19		9:55		88		5		No						N/A		N/A		Juvenile		6		CMC		24		N/A		28.7		N/A

		12		93		12		6		5/21/19		10:53		75		4		No						N/A		N/A		Adult		7		CMC		30		N/A		26.3		N/A

		15		93		2		1		6/3/19		9:02		88		8		Yes		1		4		10:35		77		Adult		8		CMC		36		N/A		28.9		N/A

		23		93		15		8		5/7/20		16:44		97		13		No						N/A		N/A		Adult		9		CMC		24		N/A		21.8		N/A

		85		93		13		7		7/5/21		19:29		111		2		no						N/A		N/A		Juvenile		35		CMC		24		N/A		28.7		N/A

		86		93		13		7		7/6/21		6:52		86		4		no						N/A		N/A		Juvenile		35		CMC		24		N/A		28.7		N/A

		87		93		13		7		7/30/21		10:26		88		14		no						N/A		N/A		Juvenile		35		CMC		24		N/A		28.7		N/A

		88		93		13		7		7/31/21		7:35		84		2		no						N/A		N/A		Juvenile		35		CMC		24		N/A		28.7		N/A

		89		93		17		8		10/9/21		15:24		73		11		no						N/A		N/A		Juvenile		CC0384		CMC		24		N/A		21.8		N/A



















































































































































Individual_Summary_US93

		Tortoise ID		# of crosses		Age class (Adult = >180mm)		Culvert Size												All		Adult		Jv		Adult_in 24''		Adult_in >24''

		1		0		A		>24										Total		11		7		4		3		4

		2		9		A		>24										Crossers		2		2		0		0		2

		3		0		A		24										Proporation Crossers		18.18%		28.57%		0.00%		0.00%		50.00%

		4		0		A		24										Stay on "new" side		2		2		0		0		2

		5		0		J		>24										Proporation Stayers		18.18%		28.57%		0.00%		0.00%		50.00%

		6		0		J		24

		7		0		A		>24

		8		1		A		>24

		9		0		A		24

		35		0		J		24

		CC0384		0		J		24





Hwy 95

		record #		hwy		camera		culvert		date		Enter Time		Enter Temp		# of photos		Crossing		Camera 2		#of photos		Exit time		Exit Temp		age		Assigned #		Culvert Type		Diameter/height		width		length 1st culver		length 2nd culvert		Comments

		56		95		14D		7		4/30/20		17:51		87		1		No										Adult		10		CBC		36		72		18.4		16.8

		74		95		13D, 13B		7		7/24/20		18:30		93		4		no										adult		10		CBC		36		72		18.4		16.8

		78		95		13D, 13B		7		8/23/20		17:54		89		3		No										Adult		10		CBC		36		72		18.4		16.8

		72		95		13D		7		6/1/20		18:56		87		2		Unknown										Adult		10		CBC		36		72		18.4		16.8		last seen on the other side two days prior so must be in process of crossing back or already has and it was missed.

		82		95		13D		7		8/24/20		15:41		98		4		unknown										Adult		10		CBC		36		72		18.4		16.8		must have turned around because it was last picked up on 14B 

		24		95		14B		7		Spring 2020		N/A		87		3		Unknown										Adult		10		CBC		36		72		18.4		16.8		; dates are wrong say 2015 before project started; due to incorect dates cant determine if the tortoise crossed because we cant match dates

		25		95		14B		7		Spring 2020		N/A		87		3		Unknown										Adult		10		CBC		36		72		18.4		16.8		dates are wrong say 2015 before project started; due to incorect dates cant determine if the tortoise crossed because we cant match dates

		26		95		14B		7		Spring 2020		N/A		84		1		Unknown										Adult		10		CBC		36		72		18.4		16.8		dates are wrong say 2015 before project started; due to incorect dates cant determine if the tortoise crossed because we cant match dates

		28		95		14B		7		Spring 2020		N/A		71		4		Unknown										Adult		10		CBC		36		72		18.4		16.8		; dates are wrong say 2015 before project started; due to incorect dates cant determine if the tortoise crossed because we cant match dates

		31		95		14B		7		Spring 2020		N/A		78		6		Unknown										Adult		10		CBC		36		72		18.4		16.8		; dates are wrong say 2015 before project started; due to incorect dates cant determine if the tortoise crossed because we cant match dates

		33		95		14B		7		Spring 2020		N/A		100		4		Unknown										Adult		10		CBC		36		72		18.4		16.8		; dates are wrong say 2015 before project started; due to incorect dates cant determine if the tortoise crossed because we cant match dates

		57		95		14D		7		5/5/20		9:35		73		6		yes										Adult		10		CBC		36		72		18.4		16.8		would need to cross based on next photo location

		62		95		13D		7		5/11/20		8:52		82		3		yes										Adult		10		CBC		36		72		18.4		16.8		crossing necessary to correspond with records on opposite side; 

		65		95		14D		7		5/24/20		17:38		84		4		Yes		13D		1		17:45		80		Adult		10		CBC		36		72		18.4		16.8

		71		95		13B		7		5/30/20		9:21		89		4		Yes		14D		6		10:43		87		Adult		10		CBC		36		72		18.4		16.8

		76		95		13D		7		7/25/20		8:04		87		3		yes		14D		7		9:25		86		Adult		10		CBC		36		72		18.4		16.8

		81		95		13D		7		8/24/20		8:04		87		4		yes		14B		2		9:36		84		Adult		10		CBC		36		72		18.4		16.8

		27		95		14B		7		Spring 2020		N/A		71		2		Unknown										subadult		11		CBC		36		72		18.4		16.8		dates are wrong say 2015 before project started; due to incorect dates cant determine if the tortoise crossed because we cant match dates

		29		95		16B		8		Summer 2019		N/A		93		1		No										Juvenile		12		CBC		36		72		17.7		17.6		 dates are wrong say 2015 before project started; No captures from camera 15 during this time period would indicate no crossings were captured by the cameras

		30		95		14B		7		Spring 2020		N/A		77		1		Unknown										Juvenile		13		CBC		36		72		18.4		16.8		dates are wrong say 2015 before project started; due to incorect dates cant determine if the tortoise crossed because we cant match dates

		32		95		16B		8		Summer 2019		N/A		91		2		No										Juvenile		14		CBC		36		72		17.7		17.6		 looks to be the same as 73 but hard to telldates are wrong say 2015 before project started; No captures from camera 15 during this time period would indicate no crossings were captured by the cameras

		34		95		14B		7		Spring 2020		N/A		95		1		Unknown										Juvenile		15		CBC		36		72		18.4		16.8

		44		95		18B		9		5/19/19		13:47		66		1		no										adult		16		CBC		48		72		16.9		15.7

		35		95		18D		9		Spring 2019		N/A		66		1		No										Adult		16		CBC		48		72		16.9		15.7		 date wrong most likely on 5/16/2016 around 16:00

		64		95		17D		9		5/18/20		17:37		78		4		Yes		18B		1		17:49		75		Adult		16		CBC		48		72		16.9		15.7

		36		95		2D		1		5/12/19		10:01		69		2		No										Juvenile		17		CBC		36		72		45.1		N/A		year on photo was off by 1 year said 2018 should be 2019

		58		95		2B, 2D		1		5/6/20		18:11		87		3		No										Juvenile		17		CBC		36		72		45.1		N/A

		37		95		14D		7		4/24/19		10:20		71		3		No										Adult		18		CBC		36		72		18.4		16.8

		89		95		13B		7		4/29/18		14:28		70		3		Yes		14B		4		14:56		70		Adult		18		CBC		36		72		18.4		16.8

		90		95		13B		7		4/30/18		9:53		68		3		Yes		14D		3		10:34		66		Adult		18		CBC		36		72		18.4		16.8

		92		95		14D		7		5/24/18		9:06		75		3		Yes		see comments				unknown		Unknown		Adult		18		CBC		36		72		18.4		16.8		This tortoise was found on the other side the next day so it must have crossed at some point within the 24 hr period

		91		95		13B		7		5/25/18		9:45		82		5		yes		14B		3		10:37		80		Adult		18		CBC		36		72		18.4		16.8

		42		95		14D, 14B		7		5/5/19		10:20		73		14		Yes		13B		2		11:16		78		Adult		18		CBC		36		72		18.4		16.8

		43		95		13D		7		5/7/19		11:37		73		2		Yes		14D		1		12:02		73		Adult		18		CBC		36		72		18.4		16.8

		38		95		13D		7		4/25/19		9:45		78		1		yes		14B		2		10:06		73		Adult		19		CBC		36		72		18.4		16.8

		39		95		14B		7		4/27/19		16:34		84		3		No										Juvenile		20		CBC		36		72		18.4		16.8

		45		95		11D		6		6/6/19		8:29		86		15		No										Adult		21		CBC		36		72		17.9		17.3

		46		95		18B		9		6/9/19		17:29		86		6		No										Adult		22		CBC		48		72		16.9		15.7		year on photo was off by 1 year said 2018 should be 2019

		60		95		18B		9		5/8/20		17:54		87		18		No										Adult		22		CBC		48		72		16.9		15.7

		47		95		20B		10		6/10/19		9:02		78		6		No										Adult		23		CBC		48		120		19		20.8

		61		95		14D		7		5/9/20		9:22		77		2		Unknown										Juvenille		42		CBC		36		72		18.4		16.8

		48		95		14B		7		6/21/19		9:21		80		8		no										subadult		24		CBC		36		72		18.4		16.8

		50		95		14B		7		7/23/19		12:11		87		3		No										subadult		24		CBC		36		72		18.4		16.8

		51		95		14B		7		7/24/19		8:12		86		4		No										subadult		24		CBC		36		72		18.4		16.8

		49		95		14B		7		7/3/19		9:52		80		3		Yes		13B		2		10:29		87		subadult		24		CBC		36		72		18.4		16.8

		52		95		13B		7		8/8/19		9:12		87		6		No										subadult		25		CBC		36		72		18.4		16.8

		53		95		13D		7		9/2/19		18:21		93		2		No										Adult		26		CBC		36		72		18.4		16.8

		83		95		13D		7		9/3/19		8:37		86		2		No										Adult		26		CBC		36		72		18.4		16.8

		55		95		13D		7		9/18/19		16:37		84		2		No										Adult		26		CBC		36		72		18.4		16.8

		54		95		13B		7		9/6/19		8:41		87		1		No										unknown		27		CBC		36		72		18.4		16.8

		63		95		2B		1		5/13/20		16:08		86		2		no										Juvenile		28		CBC		36		72		45.1		N/A

		66		95		16B		8		5/24/20		18:23		84		2		No										Juvenile		29		CBC		36		72		17.7		17.6

		67		95		16D, 16B		8		5/25/20		11:51		80		10		No										Juvenile		30		CBC		36		72		17.7		17.6

		69		95		7B		4		5/26/20		9:41		84		4		No										adult		31		CBC		48		72		19.6		19.4

		73		95		15B		8		6/18/20		9:51		86		6		Yes		16B		2		11:34		84		juvenile		32		CBC		36		72		17.7		17.6

				95		13B, 13D		7		7/26/20		16:24		93		4		No										Adult		33		CBC		36		72		18.4		16.8

		77		95		14D		7		7/25/20		16:38		100		1		yes		13B		3		8:42		91		Adult		33		CBC		36		72		18.4		16.8		emerged on the other side the next morning 7/26/2020

		84		95		13B		7		7/27/20		8:50		89		4		Unknown										Adult		34		CBC		36		72		18.4		16.8

		85		95		13B		7		8/31/21		9:16		84		1		no										juvenile		36		CBC		36		72		18.4		16.8		very small never showed up again but size makes it possible it avoided the camera

		86		95		12B, 12D		6		4/21/18		17:55		78		9		No										Adult		37		CBC		36		72		17.9		17.3

		88		95		12D		6		4/22/18		10:00		70		6		No										Adult		37		CBC		36		72		17.9		17.3

		93		95		16b, 16D		8		6/12/18		8:07		82		13		No										Adult		38		CBC		36		72		17.7		17.6

		94		95		16D		8		6/12/18		16:40		100		9		No										Adult		38		CBC		36		72		17.7		17.6

		95		95		16B		8		6/13/18		6:22		98		6		No										Adult		38		CBC		36		72		17.7		17.6

		111		95		11B		6		8/15/21		8:32		87		2		No										Juvenile		39		CBC		36		72		17.9		17.3

		112		95		11D		6		8/15/21		17:02		100		2		No										Juvenile		39		CBC		36		72		17.9		17.3

				95		15B		8		7/27/20		8:49		95		1		No										juvenile		40		CBC		36		72		17.7		17.6

				95		13D		7		8/24/20		8:04		87		2		No										Juvenile		41		CBC		36		72		18.4		16.8

				95		13D		7		8/24/20		18:29		96		2		No										Juvenile		41		CBC		36		72		18.4		16.8

		97		95		14D		7		Spring 2021		N/A		64		2		No										Adult		CC0477		CBC		36		72		18.4		16.8

		107		95		14B		7		6/25/21		11:25		89		2		No										Juvenile		CC0478		CBC		36		72		18.4		16.8		May be part of a 14D encounter as those dates did nto record correctly on the unit.

		108		95		14B		7		7/1/21		17:10		96		2		No										Juvenile		CC0478		CBC		36		72		18.4		16.8

		101		95		14D		7		Spring 2021		N/A		95		2		No										Juvenile		CC0478		CBC		36		72		18.4		16.8

		102		95		14D		7		Spring 2021		N/A		96		1		No										Juvenile		CC0478		CBC		36		72		18.4		16.8

		103		95		14D		7		Spring 2021		N/A		87		2		No										Juvenile		CC0478		CBC		36		72		18.4		16.8

		104		95		14D		7		Spring 2021		N/A		86		2		No										Juvenile		CC0478		CBC		36		72		18.4		16.8

		105		95		14D		7		Spring 2021		N/A		89		2		No										Juvenile		CC0478		CBC		36		72		18.4		16.8

		106		95		14D		7		Spring 2021		N/A		82		2		No										Juvenile		CC0478		CBC		36		72		18.4		16.8

		109		95		13B		7		7/12/21		19:42		100		2		unknown										Juvenile		CC0478		CBC		36		72		18.4		16.8		Maybe a linked crossing corresponding to an unknown on 13B date for camera 14D was incorrect 

		110		95		13B		7		7/13/21		18:26		98		3		unknown										Juvenile		CC0478		CBC		36		72		18.4		16.8		Maybe a linked crossing corresponding to an unknown on 13B date for camera 14D was incorrect 

		99		95		14D		7		Spring 2021		N/A		93		2		unknown										Juvenile		CC0478		CBC		36		72		18.4		16.8		Maybe a linked crossing corresponding to an unknown on 13B date for camera 14D was incorrect 

		100		95		14D		7		Spring 2021		N/A		80		2		unknown										Juvenile		CC0478		CBC		36		72		18.4		16.8		Maybe a linked crossing corresponding to an unknown on 13B date for camera 14D was incorrect 

		98		95		14D		7		7/7/21		19:15		98		1		yes		13B		4		unknown		Unknown		Juvenile		CC0478		CBC		36		72		18.4		16.8		These may not link exactly due to the date issue but this indicates a crossing that had to have occur

		96		95		13D		7		Spring 2021		N/A		104		2		Yes		14D		8		N/A		84		Juvenile		CC0478		CBC		36		72		18.4		16.8		Dates are messed up but it would have needed to cross one to get to the other camera so this is the most likely outcome





Individual_Summary_US95

		Tortoise ID		# of crosses		Age class (Adult = >180mm)		Culvert Size										All		Adult		Jv		Adult in a Rectangular Culvert - 36'' height		Adult in a Rectangular Culvert - a 48'' Height

		10		4		A		36								Total		34		14		19		10		4

		11		0		J		36								Crossers		8		5		3		4		1

		12		0		J		36								Proportion Crossers		0.24		0.36		0.16		0.40		0.25

		13		0		J		36								Stay on "new" side		5		3		2		2		1

		14		0		J		36								Proportion Stayers		0.15		0.21		0.11		0.20		0.25

		15		0		J		36

		16		1		A		48

		17		0		J		36

		18		6		A		36

		19		1		A		36

		20		0		J		36

		21		0		A		36

		22		0		A		48

		23		0		A		48

		24		1		J		36

		25		0		J		36

		26		0		A		36

		27		0		Unknown		36

		28		0		J		36

		29		0		J		36

		30		0		J		36

		31		0		A		48

		32		1		J		36

		33		1		A		36

		34		0		A		36

		36		0		J		36

		37		0		A		36

		38		0		A		36

		39		0		J		36

		40		0		J		36

		41		0		J		36

		42		0		J		36

		CC0477		0		A		36

		CC0478		2		J		36





Field explainations

		record #		Unique record number assigned to each entry

		hwy		The highway the animal was seen on

		camera		The camera that picked up the tortoise; only two cameras on US 93 culverts so camera 1 and two would boh be on culvert 1 where 95 has 4+ culverts on some but culverts on the same side are marked with letters

		culvert		The culverts headed east to west or south to north along the respective roads

		date		the date of the first photo in the set

		# of photos		the number of photos taken by the same camera in a sequence with the same tortoise

		Crossing		whether the animal was found on one side of the culvert and then triggering a camera on the other side

		Camera		the camera that picked up the second set of images to signify the crossing occurred

		#of photos		number of photos in the set for the crossing event

		age		tortoise age estimated as adult of  juvenile

		Assigned #		a  number assigned to each unique tortoises in the dataset determined by comparing photos for shell characteristics 

		Culvert Type		the type of cuvert Corragatred Metal Culvert (CMC) or Concrete Box Culvert (CBC)

		Diameter/height		Diameter of CMC or height of CBC

		width		Width of CBC

		length 1st culver		length of culvert; all will have one length but split CBC will have two as the open portion in the road median is not measured

		length 2nd culvert		length of the second have of the split CBC 

		Comments		general comments






12 sampling periods on US93 (Spring 2015 through Fall 2021)

Adult in | Adult in
Juvenile | a 24" a >24""
Culvert | Culvert

Total Individuals 11

Individual Crossers

Proportion Crossers

Individual Side Change

Proportion Side Change




US93_BACI_All

		Adults

		Years		Crossing		Treatment		Total captures		Total crossings		Individuals		Individual Crossings		Side Change		Tortoise ID

		2015		1		Before		0		0		0		0		0																						Before		4.8333333333		3.3333333333		0.8333333333		0.8343333333		0.3333333333

		2016		1		Before		0		0		0		0		0																						After		2.8		2.5		0.75		0.251		0.25

		2017		1		Before		15		12		2		2		0		Q (17), R (18)																				B-control		0.2		0		0.2		0.001		0

		2019		1		After		12		10		1		1		1		2																				A-control		0.6666666667		0		0.3333333333		0.0001		0

		2020		1		After		0		0		0		0		0

		2021		1		After		0		0		0		0		0

		2015		6		Control		0		0		0		0		0

		2016		6		Control		2		0		1		0		0		I

		2017		6		Control		0		0		0		0		0

		2019		6		Control		2		0		1		0		0		6

		2020		6		Control		0		0		0		0		0

		2021		6		Control		0		0		0		0		0

		2015		7		Control		0		0		0		0		0

		2016		7		Control		1		0		1		0		0		J

		2017		7		Control		5		4		1		1		0		M

		2019		7		Control		0		0		0		0		0

		2020		7		Control		1		0		1		0		0		9

		2021		7		Control		0		0		0		0		0

		2015		8		Before		4		4		2		2		2		C &E

		2016		8		Before		10		4		1		1		0		C

		2017		8		Before		0		0		0		0		0

		2019		8		After		1		0		1		0		0		4

		2020		8		After		1		0		1		0		0		9

		2021		8		After		0		0		0		0		0

		All

		Years		Crossing		Treatment		Total captures		Total crossing		Individuals 		individual Crossings		Side Change		Tortoise ID																						Total captures		Total crossing		Individuals 		individual Crossings		Side Change

		2015		1		Before		2		0		0		0		0		A(1)																				Before		5.8333333333		3.3333333333		1.1666666667		0.8333333333		0.3333333333

		2016		1		Before		0		0		0		0		0																						After		2.5		1.6666666667		0.8		0.3333333333		0.1666666667

		2017		1		Before		18		12		2		2		0		Q(17), R(18)																				B-control		2.1666666667		0.8333333333		0.3333333333		0.3333333333		0.3333333333

		2019		1		After		12		10		2		2		1		A(1)																				A-control		2		0		1.3333333333		0		0.3333333333

		2020		1		After		0		0		0		0		0

		2021		1		After		0		0		0		0		0

		2015		6		Control		1		0		0		0		0		D(4)																				Before - 1		6.6666666667		4		0.6666666667		0.6666666667		0

		2016		6		Control		2		0		0		0		0		D(4), I(9)																				After -1		4		3.3333333333		0.6666666667		0.6666666667		0.3333333333

		2017		6		Control		0		0		0		0		0																						B-control - 6		1		0		0		0		0

		2019		6		Control		4		0		3		0		0		1, 5, 7																				A-control - 6		1.3333333333		0		1		0		0

		2020		6		Control		0		0		0		0		0

		2021		6		Control		0		0		0		0		0																						Before - 8		5		2.6666666667		1.6666666667		1		0.6666666667

		2015		7		Control		0		0		0		0		0																						After - 8		1		0		1		0		0

		2016		7		Control		2		0		0		0		0		J, K																				B-control - 7		3.3333333333		1.6666666667		0.6666666667		0.6666666667		0.6666666667

		2017		7		Control		8		5		2		2		2		L, M																				A-control - 7		2.6666666667		0		1.6666666667		0		0.6666666667

		2019		7		Control		5		0		2		0		2		4, 6

		2020		7		Control		1		0		1		0		0		9

		2021		7		Control		2		0		2		0		0		35, CC0384

		2015		8		Before		4		4		2		2		1		C(3), E(5)																												Before		After

		2016		8		Before		6		4		1		1		1		C(3)  																				BACI Contrast 								834.3333333333		2510

		2017		8		Before		5		0		2		0		0		G, U																										BACI		0.3324037185

		2019		8		After		1		0		1		0		0		4

		2020		8		After		1		0		1		0		0		9

		2021		8		After		1		0				0		0		CC0384



1	2015	2016	2017	2019	2020	2021	2	0	18	12	0	0	6	1	2	0	4	0	0	7	0	2	8	5	1	2	8	4	6	5	1	1	1	





1	2015	2016	2017	2019	2020	2021	0	0	15	12	0	0	C6	0	2	0	2	0	0	C7	0	1	5	0	1	0	8	4	10	0	1	1	0	







1	2015	2016	2017	2019	2020	2021	0	0	2	1	0	0	C6	2015	2016	2017	2019	2020	2021	0	0	0	0	0	0	C7	2015	2016	2017	2019	2020	2021	0	0	1	0	0	0	8	2015	2016	2017	2019	2020	2021	2	1	0	0	0	0	







2015_2017_93Data

		ID		State		Highway/ Road		Culvert Number		Camera(s) Number		Date		Time		Temperature (F)		Complete cross (CC) through culvert		Explain unknown		Date exit culvert, if CC		Time exit, if CC		Temp (F) exit, if CC		Tortoise ID #		Tortoise ID #		Age Class		Recap (another camera image on different day)		Last rain event (date)		Last rain event (days ago)		Location of photos		Number of photos		Notes

		1		Nevada		93		1		1		4/24/15		11:45		72		No										A		1		Juvenile		No								1

		57		Nevada		93		1		1		4/25/15		13:11		70		No								0		A		1		Juvenile		Yes								1

		35		Nevada		93		1		2		4/23/17		9:12		80		No								0		S		19		Juvenile		No								1

		34		Nevada		93		1		2		4/25/17		13:41		75		No								0		R		18		Adult		No								2

		36		Nevada		93		1		2		5/12/17		5:57		71		No								0		T		20		Juvenile		No								1		Tortoise went into culvert then out of culvert 3 times passed only camera 2. IN 5:57 Out 6:03, In 7:56 Out 7:57, In 12:01 Out 13:12.

		22		Nevada		93		1		2-Jan		5/19/17		8:00		75		Yes				5/21/17		8:23		88		Q		17		Adult		Yes								2		In culvert for 2 days, timestamp on camera 1 set wrong (actual enter timestamp (3/12/14 22:48)

		23		Nevada		93		1		2-Jan		5/21/17		8:25		88		Yes				5/21/17		17:28		88		Q		17		Adult		Yes								2		Made 5 crosses on 5/21/2017, in culvert off and on for 9 hours, timestamp on camera 1 set wrong (actual exit timestamp (3/13/14 8:20)

		24		Nevada		93		1		2-Jan		5/22/17		7:00		75		Yes				5/22/17		18:04		89		Q		17		Adult		Yes								2		Made 4 crosses on 5/22/2017, timestamp on camera 1 set wrong (actual enter timestamp 3/13/14 22:08 and exit 3/14/14 8:54)

		25		Nevada		93		1		2-Jan		5/23/17		7:03		77		Yes				5/23/17		17:10		100		Q		17		Adult		Yes								2		Made 2 crosses on 5/23/2017, timestamp on camera 1 set wrong (actual enter timestamp 3/14/14 21:55 and exit 3/15 8:01)

		26		Nevada		93		1		2-Jan		5/29/17		18:27		88		Yes				5/31/17		17:59		82		Q		17		Adult		Yes								2		Timestamp on camera 1 set wrong (actual enter timestamp 3/21/14 9:18)

		27		Nevada		93		1		2		6/1/17		7:13		86		No				6/3/17		17:44		93		Q		17		Adult		Yes								2

		28		Nevada		93		1		2-Jan		6/4/17		7:01		93		Yes				6/5/17		17:26		95		Q		17		Adult		Yes								2		Entered 7:01, exit same side 7:02 then entered immediately again at 7:02, (cam 1 no exit shot but possible enter only head shot so no carapace to confirm, timestamp 3/28/14 8:06 real time 6/5 17:15) then exit cam 2 6/5 17:26. IN CULVERT OVERNIGHT

		29		Nevada		93		1		2-Jan		6/6/17		6:50		91		Yes				6/7/17		17:36		93		Q		17		Adult		Yes								2		In culvert over 10 hours. Timestamp not set therefore timestamp and actual time differs (timestamp for cam 1 is 3/30/14 8:27)

		30		Nevada		93		1		2-Jan		6/7/17		17:40		93		Yes				6/8/17		17:47		89		Q		17		Adult		Yes								2		Previous record shows Tort Q exit cam 1, next photo 4 minute later showing rear leg but not enter pic. Tortoise could have entered culvert right after leg pic taken and we would not have image of it (pic taken every 30 sec). Timestamp not set therefore timestamp and actual time differs (timestamp for cam 1 is 3/30/14 8:31)

		31		Nevada		93		1		2-Jan		6/9/17		7:20		89		Yes				6/10/17		17:05		84		Q		17		Adult		Yes								2		OVERNIGHT IN CULVERT. Timestamp on cam 1 not set therefore timestamp and actual time differs (timestamp 4/2/14 7:54)

		32		Nevada		93		1		2-Jan		6/10/17		17:51		84		Yes				6/10/17		18:04		82		Q		17		Adult		Yes								2		Timestamp on cam 1 not set therefore timestamp and actual time differs (timestamp 4/2/14 8:42)

		33		Nevada		93		1		2		6/11/17		7:31		84		No				6/14/17		17:14		91		Q		17		Adult		Yes								2		IN CULVERT 3.5 DAYS

		48		Nevada		93		1		2		9/14/17		9:20		84		No								0		S, I think		19		Juvenile		Yes, if S								2		Tortoise appears to be about same size as Tortoise S which was also captured on culvert 1 camera 2 in spring of 2017

		47		Nevada		93		1		2-Jan		9/27/17		13:35		80		Yes				9/27/17		16:39		93		R		18		Adult		Yes								2		Tortoise made at least 2 complete crosses and stayed in culvert for over 2.5 hours

		49		Nevada		93		1		2-Jan		10/3/17		15:21		84		Yes				10/3/17		15:29		75		R		18		Adult		Yes								2

		37		Nevada		93		2		3		4/13/17		14:55		77		No								0		N		14		Adult		No								2		Timestamp on Camera 3 was not set therefore timestamp and actual time differs (timestamp 2/3/13 5:25)

		38		Nevada		93		2		3-Apr		4/22/17		15:35		82		Yes				4/22/17		15:46		84		O		15		Adult		Yes								2		Timestamp on Cameras 3 and 4 was not set therefore timestamp and actual time differs (timestamp cam 4 enter 2/12/13 6:05 and cam 3 exit 2/12/13 6:16)

		39		Nevada		93		2		3		4/25/17		9:10		64		No								0		O		15		Adult		Yes								1		Timestamp on Camera 3 was not set therefore timestamp and actual time differs (timestamp 2/14/13 23:41). Spent 15 minutes going back and forth at least 2 times passed cam 3

		40		Nevada		93		2		3-Apr		4/25/17		9:38		75		Yes				4/25/17		9:54		64		P		16		Juvenile		No								2		Timestamp on Cameras 3 and 4 was not set therefore timestamp and actual time differ (timestamp cam 4 enter 2/15/13 00:08 and cam 3 exit 2/15/14 00:24)

		2		Nevada		93		3		6		5/12/15		8:48		75		No										B		2		Adult		No								2

		3		Nevada		93		3		6		4/21/16		8:34		86		No										F		6		Juvenile		Yes								2

		4		Nevada		93		4		8		4/1/16		11:56		84		No										F		6		Juvenile		Yes								2

		5		Nevada		93		5		10		5/1/16		11:21		75		No										H		8		Juvenile		No								1

		6		Nevada		93		6		11		10/15/15		9:58		71		No										D		4		Juvenile (Hatchling)		No								1

		7		Nevada		93		6		11		6/6/16		18:00		107		No		Cam didn't show exit picture but opposite cam didn't show complete cross. Most likely turned around quickly and wasn't captured by original camera.								I		9		Adult		No								1

		58		Nevada		93		6		11		6/8/16		18:24		100		No								0		I		9		Adult		Yes								1

		8		Nevada		93		7		14		4/3/16		10:19		84		No										J		10		Adult		No								2

		9		Nevada		93		7		14		5/29/16		17:24		91		No										K		11		Juvenile		No								1

		42		Nevada		93		7		13		5/4/17		16:41		107		No								0		L		12		Juvenile		Yes								0		Tortoise went into and out of culvert passed cam 13 twice.

		43		Nevada		93		7		13/14		5/5/17		7:40		70		Yes				5/5/17		9:21		95		L		12		Juvenile		Yes								0		Tortoise went into and out of cam 13 several times then out cam 14, tortoise approached cam 14 again a couple hours later but was not detected again at cam 13.

		44		Nevada		93		7		13/14		5/18/17		10:00		75		Yes				5/18/17		11:25		82		M		13		Adult		Yes								2		Tortoise was not detected entering the culvert. Tortoise exit and entered 2 times at camera 13 then exit camera 14.

		45		Nevada		93		7		14/13		5/20/17		8:11		82		Yes				5/20/17		9:37		88		M		13		Adult		Yes								2		Tortoise enter cam 14 then exit cam 13 (8:40) then entered cam 13 (9:30) and finally exit cam 14.

		46		Nevada		93		7		14		6/5/17		6:42		89		No								0		M		13		Adult		Yes								1		Tortoise entered and exit cam 14 four times.

		50		Nevada		93		7		14		8/28/17		8:27		88		No								0		L		12		Juvenile		Yes								1		Only entrance picture captured, no exit pic so could have been a complete cross. Tortoise L made a complete cross last season.

		51		Nevada		93		7		13/14		8/28/17		16:33		106		Yes				8/28/17		17:58		116		M		13		Adult		Yes								2

		52		Nevada		93		7		13/14		8/31/17		9:15		86		Yes				8/31/17		9:29		98		M		13		Adult		Yes								2

		11		Nevada		93		8		15/16		9/29/15		17:25		100		Yes				9/29/15		17:36		91		C		3		Adult		Yes								3

		10		Nevada		93		8		15/16		10/11/15		10:42		75		Yes				10/11/15		14:33				E		5		Adult		No								2

		12		Nevada		93		8		15/16		10/21/15		14:17		71		Yes				10/21/15		14:28		71		C		3		Adult		Yes								2

		13		Nevada		93		8		15/16		10/29/15		15:20		70		Yes				10/29/15		15:07		68		C		3		Adult		Yes								2

		18		Nevada		93		8		15/16		9/12/16		9:12		82		Yes		C made 5 CC, pics included and only 1st and last cross noted in database		9/12/16		16:54		91		C		3		Adult		Yes								10

		19		Nevada		93		8		16/15		9/20/16		9:16		80		Yes				9/20/16		9:22		79		C		3		Adult		Yes								2

		21		Nevada		93		8		16/15		10/29/16		13:19		79		Yes				10/29/16		13:26		73		C		3		Adult		Yes								2

		54		Nevada		93		8		16		9/22/17		15:54		77		No								0		G		7		Juvenile		Yes								2		Although tortoise did not complete a cross, tortoise did SHELTER in culvert then exit 9/24/2017 at 13:42

		55		Nevada		93		8		15		10/3/17		13:23		75		No								0		U		21		Juvenile		No								6		Recap observed same day but different Culvert and camera

		15		Nevada		93		9		17/18		10/9/15		10:34		71		Yes				10/9/15		11:57				C		3		Adult		Yes								2

		14		Nevada		93		9		17/17		10/29/15		15:10		70		No		Used culvert as shelter, exit same side of culvert		10/30/15		9:39		57		C		3		Adult		Yes								2

		16		Nevada		93		9		18		6/7/16		17:15		95		Unknown		C was last noted on W (SB) side of 93. Image shows C exit camera 18, 30 min later enter. Batteries on camera 17 died on 6/4								C		3		Adult		Yes								2		Unknown notes probably correct as entry before and after this one had tortoise on correct side of Hwy/ culvert as if assumption is correct

		17		Nevada		93		9		17		9/12/16		9:03		80		No										C		3		Adult		Yes								2

		20		Nevada		93		9		17/18		10/29/16		12:24		68		Yes				10/29/16		13:13		71		C		3		Adult		Yes								2

		41		Nevada		93		9		18		6/8/17		8:23		86		No								0		G		7		Juvenile		No								0		Tortoise in culvert 8:23 then out same side at 8:23, then in culvert 8:30 and back out same side at 8:30.

		53		Nevada		93		9		18		9/22/17		15:25		71		No								0		G		7		Juvenile		Yes								2

		56		Nevada		93		9		17		10/3/17		13:10		75		No								0		U		21		Juvenile		Yes								2





Culv1_15-17

		ID		State		Highway/ Road		Culvert Number		Date		Time		Temperature (F)		Complete cross (CC) through culvert		Explain unknown		Date exit culvert, if CC		Time exit, if CC		Temp (F) exit, if CC		Tortoise ID #		Tortoise ID #		Age Class		Recap (another camera image on different day)		Last rain event (date)		Last rain event (days ago)		Location of photos		Number of photos		Notes

		1		Nevada		93		1		4/24/15		11:45		72		No										A		1		Juvenile		No								1

		57		Nevada		93		1		4/25/15		13:11		70		No								0		A		1		Juvenile		Yes								1

		35		Nevada		93		1		4/23/17		9:12		80		No								0		S		19		Juvenile		No								1

		34		Nevada		93		1		4/25/17		13:41		75		No								0		R		18		Adult		No								2

		36		Nevada		93		1		5/12/17		5:57		71		No								0		T		20		Juvenile		No								1		Tortoise went into culvert then out of culvert 3 times passed only camera 2. IN 5:57 Out 6:03, In 7:56 Out 7:57, In 12:01 Out 13:12.

		22		Nevada		93		1		5/19/17		8:00		75		Yes				5/21/17		8:23		88		Q		17		Adult		Yes								2		In culvert for 2 days, timestamp on camera 1 set wrong (actual enter timestamp (3/12/14 22:48)

		23		Nevada		93		1		5/21/17		8:25		88		Yes				5/21/17		17:28		88		Q		17		Adult		Yes								2		Made 5 crosses on 5/21/2017, in culvert off and on for 9 hours, timestamp on camera 1 set wrong (actual exit timestamp (3/13/14 8:20)

		24		Nevada		93		1		5/22/17		7:00		75		Yes				5/22/17		18:04		89		Q		17		Adult		Yes								2		Made 4 crosses on 5/22/2017, timestamp on camera 1 set wrong (actual enter timestamp 3/13/14 22:08 and exit 3/14/14 8:54)

		25		Nevada		93		1		5/23/17		7:03		77		Yes				5/23/17		17:10		100		Q		17		Adult		Yes								2		Made 2 crosses on 5/23/2017, timestamp on camera 1 set wrong (actual enter timestamp 3/14/14 21:55 and exit 3/15 8:01)

		26		Nevada		93		1		5/29/17		18:27		88		Yes				5/31/17		17:59		82		Q		17		Adult		Yes								2		Timestamp on camera 1 set wrong (actual enter timestamp 3/21/14 9:18)

		27		Nevada		93		1		6/1/17		7:13		86		No				6/3/17		17:44		93		Q		17		Adult		Yes								2

		28		Nevada		93		1		6/4/17		7:01		93		Yes				6/5/17		17:26		95		Q		17		Adult		Yes								2		Entered 7:01, exit same side 7:02 then entered immediately again at 7:02, (cam 1 no exit shot but possible enter only head shot so no carapace to confirm, timestamp 3/28/14 8:06 real time 6/5 17:15) then exit cam 2 6/5 17:26. IN CULVERT OVERNIGHT

		29		Nevada		93		1		6/6/17		6:50		91		Yes				6/7/17		17:36		93		Q		17		Adult		Yes								2		In culvert over 10 hours. Timestamp not set therefore timestamp and actual time differs (timestamp for cam 1 is 3/30/14 8:27)

		30		Nevada		93		1		6/7/17		17:40		93		Yes				6/8/17		17:47		89		Q		17		Adult		Yes								2		Previous record shows Tort Q exit cam 1, next photo 4 minute later showing rear leg but not enter pic. Tortoise could have entered culvert right after leg pic taken and we would not have image of it (pic taken every 30 sec). Timestamp not set therefore timestamp and actual time differs (timestamp for cam 1 is 3/30/14 8:31)

		31		Nevada		93		1		6/9/17		7:20		89		Yes				6/10/17		17:05		84		Q		17		Adult		Yes								2		OVERNIGHT IN CULVERT. Timestamp on cam 1 not set therefore timestamp and actual time differs (timestamp 4/2/14 7:54)

		32		Nevada		93		1		6/10/17		17:51		84		Yes				6/10/17		18:04		82		Q		17		Adult		Yes								2		Timestamp on cam 1 not set therefore timestamp and actual time differs (timestamp 4/2/14 8:42)

		33		Nevada		93		1		6/11/17		7:31		84		No				6/14/17		17:14		91		Q		17		Adult		Yes								2		IN CULVERT 3.5 DAYS

		48		Nevada		93		1		9/14/17		9:20		84		No								0		S, I think		19		Juvenile		Yes, if S								2		Tortoise appears to be about same size as Tortoise S which was also captured on culvert 1 camera 2 in spring of 2017

		47		Nevada		93		1		9/27/17		13:35		80		Yes				9/27/17		16:39		93		R		18		Adult		Yes								2		Tortoise made at least 2 complete crosses and stayed in culvert for over 2.5 hours

		49		Nevada		93		1		10/3/17		15:21		84		Yes				10/3/17		15:29		75		R		18		Adult		Yes								2





Culv1_19-21_S

		record #		hwy		camera		culvert		date		Time		Temp		# of photos		Crossing		Camera 2		#of photos		Exit time		Exit temp		age		Assigned #		Culvert Type		Diameter/height		width		length 1st culver		length 2nd culvert		Comments

		4		93		2		1		4/28/19		2:48:00 PM		88		14		no						N/A		N/A		Adult		2		CMC		36		N/A		28.9		N/A

		2		93		2		1		4/28/19		9:13:00 AM		86		10		Yes		1		5		0.3965277778		75		Adult		2		CMC		36		N/A		28.9		N/A

		3		93		2		1		4/28/19		9:51:00 AM		86		6		yes		1		16		0.44375		77		Adult		2		CMC		36		N/A		28.9		N/A

		5		93		2		1		4/29/19		12:05:00 PM		68		4		Yes		1		2		0.5090277778		73		Adult		2		CMC		36		N/A		28.9		N/A

		7		93		1		1		5/3/19		5:20:00 PM		86		10		Yes		2		4		0.7354166667		79		Adult		2		CMC		36		N/A		28.9		N/A

		15		93		2		1		6/3/19		9:02:00 AM		88		8		Yes		1		4		0.4409722222		77		Adult		8		CMC		36		N/A		28.9		N/A

		18		93		2		1		7/18/19		7:46:00 PM		93		4		No						N/A		N/A		Adult		2		CMC		36		N/A		28.9		N/A		This occurred over 11 hrs after record 17 either stayed in the culvert the entire time or missed the exit out of culvert 1;

		16		93		1		1		7/18/19		7:11:00 AM		84		2		Yes		2		2		0.3097222222		97		Adult		2		CMC		36		N/A		28.9		N/A

		17		93		1		1		7/18/19		7:28:00 AM		84		5		Yes		2		5		0.3472222222		100		Adult		2		CMC		36		N/A		28.9		N/A

		19		93		2		1		7/19/19		6:19:00 AM		86		4		Yes		1		2		0.7736111111		100		Adult		2		CMC		36		N/A		28.9		N/A		Exit occurred 12 hours after entering;  

		20		93		1		1		7/20/19		5:51:00 AM		77		2		Yes		2		4		0.2527777778		84		Adult		2		CMC		36		N/A		28.9		N/A

		21		93		1		1		7/20/19		6:22:00 AM		80		2		yes		2		7		0.3048611111		93		Adult		2		CMC		36		N/A		26.5		N/A





Culv6_15-17

		ID		State		Highway/ Road		Culvert Number		Date		Time		Temperature (F)		Complete cross (CC) through culvert		Explain unknown		Date exit culvert, if CC		Time exit, if CC		Temp (F) exit, if CC		Tortoise ID #		Tortoise ID #		Age Class		Recap (another camera image on different day)		Last rain event (date)		Last rain event (days ago)		Location of photos		Number of photos		Notes

		6		Nevada		93		6		10/15/15		0.4152777778		71		No										D		4		Juvenile (Hatchling)		No								1

		7		Nevada		93		6		6/6/16		0.75		107		No		Cam didn't show exit picture but opposite cam didn't show complete cross. Most likely turned around quickly and wasn't captured by original camera.								I		9		Adult		No								1

		58		Nevada		93		6		6/8/16		0.7666666667		100		No								0		I		9		Adult		Yes								1





Culv6_19-21_S

		record #		hwy		camera		culvert		date		# of photos		Crossing		Camera		#of photos		age		Assigned #		Culvert Type		Diameter/height		width		length 1st culver		length 2nd culvert		Comments

		1		93		11		6		4/7/19		19		no						Adult		1		CMC		30		N/A		26.3		N/A

		9		93		12		6		5/6/19		6		No						Juvenile		5		CMC		30		N/A		26.3		N/A

		10		93		12		6		5/7/19		1		no						Juvenile		5		CMC		30		N/A		26.3		N/A

		12		93		12		6		5/21/19		4		No						Adult		7		CMC		30		N/A		26.3		N/A





Culv7_15-17

		ID		State		Highway/ Road		Culvert Number		Camera(s) Number		Date		Time		Temperature (F)		Complete cross (CC) through culvert		Explain unknown		Date exit culvert, if CC		Time exit, if CC		Temp (F) exit, if CC		Tortoise ID #		Tortoise ID #		Age Class		Recap (another camera image on different day)		Last rain event (date)		Last rain event (days ago)		Location of photos		Number of photos		Notes

		8		Nevada		93		7		14		4/3/16		10:19:00 AM		84		No										J		10		Adult		No								2

		9		Nevada		93		7		14		5/29/16		5:24:00 PM		91		No										K		11		Juvenile		No								1

		42		Nevada		93		7		13		5/4/17		4:41:00 PM		107		No								0		L		12		Juvenile		Yes								0		Tortoise went into and out of culvert passed cam 13 twice.

		43		Nevada		93		7		13/14		5/5/17		7:40:00 AM		70		Yes				42860		0.3895833333		95		L		12		Juvenile		Yes								0		Tortoise went into and out of cam 13 several times then out cam 14, tortoise approached cam 14 again a couple hours later but was not detected again at cam 13.

		44		Nevada		93		7		13/14		5/18/17		10:00:00 AM		75		Yes				42873		0.4756944444		82		M		13		Adult		Yes								2		Tortoise was not detected entering the culvert. Tortoise exit and entered 2 times at camera 13 then exit camera 14.

		45		Nevada		93		7		14/13		5/20/17		8:11:00 AM		82		Yes				42875		0.4006944444		88		M		13		Adult		Yes								2		Tortoise enter cam 14 then exit cam 13 (8:40) then entered cam 13 (9:30) and finally exit cam 14.

		46		Nevada		93		7		14		6/5/17		6:42:00 AM		89		No								0		M		13		Adult		Yes								1		Tortoise entered and exit cam 14 four times.

		50		Nevada		93		7		14		8/28/17		8:27:00 AM		88		No								0		L		12		Juvenile		Yes								1		Only entrance picture captured, no exit pic so could have been a complete cross. Tortoise L made a complete cross last season.

		51		Nevada		93		7		13/14		8/28/17		4:33:00 PM		106		Yes				42975		0.7486111111		116		M		13		Adult		Yes								2

		52		Nevada		93		7		13/14		8/31/17		9:15:00 AM		86		Yes				42978		0.3951388889		98		M		13		Adult		Yes								2





Culv7_19-21_S

		record #		hwy		camera		culvert		date		Time		Temp		# of photos		Crossing		Camera 2		#of photos		Exit time		Exit temp		age		Assigned #		Culvert Type		Diameter/height		width		length 1st culver		length 2nd culvert		Comments

		11		93		14		7		5/10/19		16:26		73		6		No						N/A		N/A		Juvenile		6		CMC		24		N/A		28.7		N/A

		13		93		14		7		5/27/19		11:34		64		6		no						N/A		N/A		Juvenile		6		CMC		24		N/A		28.7		N/A

		14		93		14		7		6/1/19		9:37		86		4		No						N/A		N/A		Juvenile		6		CMC		24		N/A		28.7		N/A

		22		93		14		7		7/25/19		9:55		88		5		No						N/A		N/A		Juvenile		6		CMC		24		N/A		28.7		N/A

		85		93		13		7		7/5/21		19:29		111		2		no						N/A		N/A		Juvenile		35		CMC		24		N/A		28.7		N/A

		86		93		13		7		7/6/21		6:52		86		4		no						N/A		N/A		Juvenile		35		CMC		24		N/A		28.7		N/A

		87		93		13		7		7/30/21		10:26		88		14		no						N/A		N/A		Juvenile		35		CMC		24		N/A		28.7		N/A

		88		93		13		7		7/31/21		7:35		84		2		no						N/A		N/A		Juvenile		35		CMC		24		N/A		28.7		N/A











Culv8_15-17

		ID		State		Highway/ Road		Culvert Number		Camera(s) Number		Date		Time		Temperature (F)		Complete cross (CC) through culvert		Explain unknown		Date exit culvert, if CC		Time exit, if CC		Temp (F) exit, if CC		Tortoise ID #		Tortoise ID #		Age Class		Recap (another camera image on different day)		Last rain event (date)		Last rain event (days ago)		Location of photos		Number of photos		Notes

		11		Nevada		93		8		15/16		9/29/15		17:25		100		Yes				9/29/15		17:36		91		C		3		Adult		Yes								3

		10		Nevada		93		8		15/16		10/11/15		10:42		75		Yes				10/11/15		14:33				E		5		Adult		No								2

		12		Nevada		93		8		15/16		10/21/15		14:17		71		Yes				10/21/15		14:28		71		C		3		Adult		Yes								2

		13		Nevada		93		8		15/16		10/29/15		15:20		70		Yes				10/29/15		15:07		68		C		3		Adult		Yes								2

		16		Nevada		93		9		18		6/7/16		5:15:00 PM		95		Unknown		C was last noted on W (SB) side of 93. Image shows C exit camera 18, 30 min later enter. Batteries on camera 17 died on 6/4								C		3		Adult		Yes								2		Unknown notes probably correct as entry before and after this one had tortoise on correct side of Hwy/ culvert as if assumption is correct

		18		Nevada		93		8		15/16		9/12/16		9:12:00 AM		82		Yes		C made 5 CC, pics included and only 1st and last cross noted in database		42625		0.7041666667		91		C		3		Adult		Yes								10

		17		Nevada		93		9		17		9/12/16		9:03:00 AM		80		No										C		3		Adult		Yes								2

		19		Nevada		93		8		16/15		9/20/16		9:16:00 AM		80		Yes				42633		0.3902777778		79		C		3		Adult		Yes								2

		21		Nevada		93		8		16/15		10/29/16		1:19:00 PM		79		Yes				42672		0.5597222222		73		C		3		Adult		Yes								2

		20		Nevada		93		9		17/18		10/29/16		12:24:00 PM		68		Yes				42672		0.5506944444		71		C		3		Adult		Yes								2

		41		Nevada		93		9		18		6/8/17		8:23:00 AM		86		No								0		G		7		Juvenile		No								0		Tortoise in culvert 8:23 then out same side at 8:23, then in culvert 8:30 and back out same side at 8:30.

		54		Nevada		93		8		16		9/22/17		3:54:00 PM		77		No								0		G		7		Juvenile		Yes								2		Although tortoise did not complete a cross, tortoise did SHELTER in culvert then exit 9/24/2017 at 13:42

		53		Nevada		93		9		18		9/22/17		3:25:00 PM		71		No								0		G		7		Juvenile		Yes								2

		55		Nevada		93		8		15		10/3/17		1:23:00 PM		75		No								0		U		21		Juvenile		No								6		Recap observed same day but different Culvert and camera

		56		Nevada		93		9		17		10/3/17		1:10:00 PM		75		No								0		U		21		Juvenile		Yes								2





Culv8_19&20

		record #		hwy		camera		culvert		date		Time		Temp		# of photos		Crossing		Camera 2		#of photos		Exit time		Exit temp		age		Assigned #		Culvert Type		Diameter/height		width		length 1st culver		length 2nd culvert		Comments

		8		93		18		8		5/6/19		16:07		79		8		No						N/A		N/A		Adult		4		CMC		24		N/A		21.8		N/A

		23		93		15		8		5/7/20		16:44		97		13		No						N/A		N/A		Adult		9		CMC		24		N/A		21.8		N/A

		89		93		17		8		10/9/21		15:24		73		11		no						N/A		N/A		Juvenile		CC0384		CMC		24		N/A		21.8		N/A





BACI_R

		Years		Crossing		Treatment		Total captures

		2015		1		Before		0

		2016		1		Before		0

		2017		1		Before		17

		2019		1		After		10

		2020		1		After		0

		2015		6		Control		0

		2016		6		Control		2

		2017		6		Control		0

		2019		6		Control		2

		2020		6		Control		0

		2015		7		Control		0

		2016		7		Control		0

		2017		7		Control		6

		2019		7		Control		0

		2020		7		Control		0

		2015		8		Before		4

		2016		8		Before		12

		2017		8		Before		0

		2019		8		After		1

		2020		8		After		1





IndividualCrossingSummary_US93

		Tortoise ID		# of crosses		Age class (Adult = >180mm)		Culvert Size		MCL (in)		MCL (mm)

		A		0		J		>24		5.3332		135.46328

		B		0		A		24

		C		11		A		24

		D		0		J		>24		1.99995		50.79873

		E		1		A		24

		F		0		J		24		3.9999		101.59746

		G		0		J		24

		H		0		J		24		3.9999		101.59746

		I		0		A		>24

		J		0		A		24

		K		0		J		24		5.3332		135

		L		1		A		24

		M		4		A		24		7.9998		203.19492

		N		0		A		24				*

		O		1		A		24

		P		1		J		24		6.6665		169.3291

		Q		10		A		>24

		R		2		A		>24

		S		0		J		>24		4.66655		118.53037

		T 		0		J		>24

		U		0		J		24







individualSummaryTable

				All		Adult		Juvenile 		Adult in a 24'' Culvert		Adult in a >24'' Culvert

		Total Individuals		32		18		14		11		7

		Individual Crossers		10		9		1		5		4

		Proportion Crossers		0.31		0.50		0.07		0.45		0.57

		Individual Side Change		7		6		1		4		0

		Proportion Side Change		0.22		0.33		0.07		0.36		0.00







2019_2020Data

		record #		hwy		camera		culvert		date		# of photos		Crossing		Camera		#of photos		age		Assigned #		Culvert Type		Diameter/height		width		length 1st culver		length 2nd culvert		Comments

		1		93		11		6		4/7/19		19		no						Adult		1		CMC		30		N/A		26.3		N/A

		2		93		2		1		4/28/19		10		Yes		1		5		Adult		2		CMC		36		N/A		28.9		N/A

		3		93		2		1		4/28/19		6		yes		1		16		Adult		2		CMC		36		N/A		28.9		N/A

		4		93		2		1		4/28/19		14		no						Adult		2		CMC		36		N/A		28.9		N/A

		5		93		2		1		4/29/19		4		Yes		1		2		Adult		2		CMC		36		N/A		28.9		N/A

		6		93		5		3		5/3/19		2		no						Adult		3		CMC		24		N/A		27.7		N/A

		7		93		1		1		5/3/19		10		Yes		2		4		Adult		2		CMC		36		N/A		28.9		N/A

		8		93		18		8		5/6/19		8		No						Adult		4		CMC		24		N/A		21.8		N/A

		9		93		12		6		5/6/19		6		No						Juvenile		5		CMC		30		N/A		26.3		N/A

		10		93		12		6		5/7/19		1		no						Juvenile		5		CMC		30		N/A		26.3		N/A

		11		93		14		7		5/10/19		6		No						Juvenile		6		CMC		24		N/A		28.7		N/A

		12		93		12		6		5/21/19		4		No						Adult		7		CMC		30		N/A		26.3		N/A

		13		93		14		7		5/27/19		6		no						Juvenile		6		CMC		24		N/A		28.7		N/A

		14		93		14		7		6/1/19		4		No						Juvenile		6		CMC		24		N/A		28.7		N/A

		15		93		2		1		6/3/19		8		Yes		1		4		Adult		8		CMC		36		N/A		28.9		N/A

		16		93		1		1		7/18/19		2		Yes		2		2		Adult		2		CMC		36		N/A		28.9		N/A

		17		93		1		1		7/18/19		5		Yes		2		5		Adult		2		CMC		36		N/A		28.9		N/A

		18		93		2		1		7/18/19		4		No						Adult		2		CMC		36		N/A		28.9		N/A		This occurred over 11 hrs after record 17 either stayed in the culvert the entire time or missed the exit out of culvert 1;

		19		93		2		1		7/19/19		4		Yes		1		2		Adult		2		CMC		36		N/A		28.9		N/A		Exit occurred 12 hours after entering;  

		20		93		1		1		7/20/19		2		Yes		2		4		Adult		2		CMC		36		N/A		28.9		N/A

		21		93		1		2		7/20/19		2		yes		2		7		Adult		2		CMC		36		N/A		26.5		N/A

		22		93		14		7		7/25/19		5		No						Juvenile		6		CMC		24		N/A		28.7		N/A

		23		93		15		8		5/7/20		13		No						Adult		9		CMC		24		N/A		21.8		N/A

		24		95		14B		7		Spring 2020		3		Unknown						Adult		10		CBC		36		72		18.4		16.8		; dates are wrong say 2015 before project started; due to incorect dates cant determine if the tortoise crossed because we cant match dates

		25		95		14B		7		Spring 2020		3		Unknown						Adult		10		CBC		36		72		18.4		16.8		dates are wrong say 2015 before project started; due to incorect dates cant determine if the tortoise crossed because we cant match dates

		26		95		14B		7		Spring 2020		1		Unknown						Adult		10		CBC		36		72		18.4		16.8		dates are wrong say 2015 before project started; due to incorect dates cant determine if the tortoise crossed because we cant match dates

		27		95		14B		7		Spring 2020		2		Unknown						subadult		11		CBC		36		72		18.4		16.8		dates are wrong say 2015 before project started; due to incorect dates cant determine if the tortoise crossed because we cant match dates

		28		95		14B		7		Spring 2020		4		Unknown						Adult		10		CBC		36		72		18.4		16.8		; dates are wrong say 2015 before project started; due to incorect dates cant determine if the tortoise crossed because we cant match dates

		29		95		16B		8		Summer 2019		1		No						Juvenile		12		CBC		36		72		17.7		17.6		 dates are wrong say 2015 before project started; No captures from camera 15 during this time period would indicate no crossings were captured by the cameras

		30		95		14B		7		Spring 2020		1		Unknown						Juvenile		13		CBC		36		72		18.4		16.8		dates are wrong say 2015 before project started; due to incorect dates cant determine if the tortoise crossed because we cant match dates

		31		95		14B		7		Spring 2020		6		Unknown						Adult		10		CBC		36		72		18.4		16.8		; dates are wrong say 2015 before project started; due to incorect dates cant determine if the tortoise crossed because we cant match dates

		32		95		16B		8		Summer 2019		2		No						Juvenile		14		CBC		36		72		17.7		17.6		 looks to be the same as 73 but hard to telldates are wrong say 2015 before project started; No captures from camera 15 during this time period would indicate no crossings were captured by the cameras

		33		95		14B		7		Spring 2020		4		Unknown						Adult		10		CBC		36		72		18.4		16.8		; dates are wrong say 2015 before project started; due to incorect dates cant determine if the tortoise crossed because we cant match dates

		34		95		14B		7		Spring 2020		1		Unknown						Juvenile		15		CBC		36		72		18.4		16.8

		35		95		18D		9		Spring 2019		1		No						Adult		16		CBC		48		72		16.9		15.7		 date wrong most likely on 5/16/2016 around 16:00

		36		95		2D		1		5/12/19		2		No						Juvenile		17		CBC		36		72		45.1		N/A		year on photo was off by 1 year said 2018 should be 2019

		37		95		14D		7		4/24/19		3		No						Adult		18		CBC		36		72		18.4		16.8

		38		95		13D		7		4/25/19		1		yes		14B		2		Adult		19		CBC		36		72		18.4		16.8

		39		95		14B		7		4/27/19		3		No						Juvenile		20		CBC		36		72		18.4		16.8

		40		95		14D		7		5/5/19		4		no						Adult		18		CBC		36		72		18.4		16.8

		41		95		14B		7		5/5/19		4		no						Adult		18		CBC		36		72		18.4		16.8

		42		95		14D		7		5/5/19		6		Yes		13B		2		Adult		18		CBC		36		72		18.4		16.8

		43		95		13D		7		5/7/19		2		Yes		14D		1		Adult		18		CBC		36		72		18.4		16.8

		44		95		18B		9		5/19/19		1		no						adult		16		CBC		48		72		16.9		15.7

		45		95		11D		6		6/6/19		15		No						Adult		21		CBC		36		72		17.9		17.3

		46		95		18B		9		6/9/19		6		No						Adult		22		CBC		48		72		16.9		15.7		year on photo was off by 1 year said 2018 should be 2019

		47		95		20B		10		6/10/19		6		No						Adult		23		CBC		48		120		19		20.8

		48		95		14B		7		6/21/19		8		no						subadult		24		CBC		36		72		18.4		16.8

		49		95		14B		7		7/3/19		3		Yes		13B		2		subadult		24		CBC		36		72		18.4		16.8

		50		95		14B		7		7/23/19		3		No						subadult		24		CBC		36		72		18.4		16.8		 Would have needed to pass back through at some point to be on this side of the culvert though

		51		95		14B		7		7/24/19		4		No						subadult		24		CBC		36		72		18.4		16.8		Would have needed to pass back through at some point to be on this side of the culvert though

		52		95		13B		7		8/8/19		6		No						subadult		25		CBC		36		72		18.4		16.8

		53		95		13D		7		9/2/19		2		No						Adult		26		CBC		36		72		18.4		16.8

		54		95		13B		7		9/6/19		1		No						unknown		27		CBC		36		72		18.4		16.8

		55		95		13D		7		9/18/19		2		No						Adult		26		CBC		36		72		18.4		16.8

		56		95		14D		7		4/30/20		1		No						Adult		10		CBC		36		72		18.4		16.8

		57		95		14D		7		5/5/20		6		yes						Adult		10		CBC		36		72		18.4		16.8		would need to cross based on next photo location

		58		95		2B		1		5/6/20		2		No						Juvenile		17		CBC		36		72		45.1		N/A

		59		95		2D		1		5/6/20		1		No						Juvenile		17		CBC		36		72		45.1		N/A

		60		95		18B		9		5/8/20		18		No						Adult		22		CBC		48		72		16.9		15.7

		61		95		14D		7		5/9/20		2		Unknown						Juvenille		23		CBC		36		72		18.4		16.8

		62		95		13D		7		5/11/20		3		yes						Adult		10		CBC		36		72		18.4		16.8		crossing necessary to correspond with records on opposite side; 

		63		95		2B		1		5/13/20		2		no						Juvenile		28		CBC		36		72		45.1		N/A

		64		95		17D		9		5/18/20		4		Yes		18B		1		Adult		16		CBC		48		72		16.9		15.7

		65		95		14D		7		5/24/20		4		Yes		13D		1		Adult		10		CBC		36		72		18.4		16.8

		66		95		16B		8		5/24/20		2		No						Juvenile		29		CBC		36		72		17.7		17.6

		67		95		16D		8		5/25/20		6		No						Juvenile		30		CBC		36		72		17.7		17.6

		68		95		16B		8		5/25/20		4		No						Juvenile		30		CBC		36		72		17.7		17.6

		69		95		7B		4		5/26/20		4		No						adult		31		CBC		48		72		19.6		19.4

		70		95		13D		7		5/30/20		2		No						Adult		10		CBC		36		72		18.4		16.8

		71		95		13B		7		5/30/20		2		Yes		14D		6		Adult		10		CBC		36		72		18.4		16.8

		72		95		13D		7		6/1/20		2		No						Adult		10		CBC		36		72		18.4		16.8

		73		95		15B		8		6/18/20		6		Yes		16B		2		juvenile		32		CBC		36		72		17.7		17.6		Looks to be same as 32 but hard to tell

		74		95		13D		7		7/24/20		2		no						adult		10		CBC		36		72		18.4		16.8

		75		95		13B		7		7/24/20		2		No						Adult		10		CBC		36		72		18.4		16.8

		76		95		13D		7		7/25/20		3		yes		14D		7		Adult		10		CBC		36		72		18.4		16.8

		77		95		13B		7		7/26/20		2		Unknown						Adult		33		CBC		36		72		18.4		16.8

		78		95		13D		7		8/23/20		1		No						Adult		10		CBC		36		72		18.4		16.8

		79		95		13B		7		8/23/20		2		No						Adult		10		CBC		36		72		18.4		16.8

		80		95		13D		7		8/24/20		2		Yes		14B		2		Adult		10		CBC		36		72		18.4		16.8

		81		95		13D		7		8/24/20		4		Unknown						Adult		10		CBC		36		72		18.4		16.8

		82		95		13D		7		8/24/20		4		No						Adult		10		CBC		36		72		18.4		16.8

		83		95		13D		7		9/3/19		2		No						Adult		26		CBC		36		72		18.4		16.8

		84		95		13B		7		7/27/20		4		Unknown						Adult		34		CBC		36		72		18.4		16.8



































2019_2020_93Data

		record #		hwy		camera		culvert		date		# of photos		Crossing		Camera		#of photos		age		Assigned #		Culvert Type		Diameter/height		width		length 1st culver		length 2nd culvert		Comments

		2		93		2		1		4/28/19		10		Yes		1		5		Adult		2		CMC		36		N/A		28.9		N/A

		3		93		2		1		4/28/19		6		yes		1		16		Adult		2		CMC		36		N/A		28.9		N/A

		4		93		2		1		4/28/19		14		no						Adult		2		CMC		36		N/A		28.9		N/A

		5		93		2		1		4/29/19		4		Yes		1		2		Adult		2		CMC		36		N/A		28.9		N/A

		7		93		1		1		5/3/19		10		Yes		2		4		Adult		2		CMC		36		N/A		28.9		N/A

		15		93		2		1		6/3/19		8		Yes		1		4		Adult		8		CMC		36		N/A		28.9		N/A

		16		93		1		1		7/18/19		2		Yes		2		2		Adult		2		CMC		36		N/A		28.9		N/A

		17		93		1		1		7/18/19		5		Yes		2		5		Adult		2		CMC		36		N/A		28.9		N/A

		18		93		2		1		7/18/19		4		No						Adult		2		CMC		36		N/A		28.9		N/A		This occurred over 11 hrs after record 17 either stayed in the culvert the entire time or missed the exit out of culvert 1;

		19		93		2		1		7/19/19		4		Yes		1		2		Adult		2		CMC		36		N/A		28.9		N/A		Exit occurred 12 hours after entering;  

		20		93		1		1		7/20/19		2		Yes		2		4		Adult		2		CMC		36		N/A		28.9		N/A

		21		93		1		2		7/20/19		2		yes		2		7		Adult		2		CMC		36		N/A		26.5		N/A

		6		93		5		3		5/3/19		2		no						Adult		3		CMC		24		N/A		27.7		N/A

		1		93		11		6		4/7/19		19		no						Adult		1		CMC		30		N/A		26.3		N/A

		9		93		12		6		5/6/19		6		No						Juvenile		5		CMC		30		N/A		26.3		N/A

		10		93		12		6		5/7/19		1		no						Juvenile		5		CMC		30		N/A		26.3		N/A

		12		93		12		6		5/21/19		4		No						Adult		7		CMC		30		N/A		26.3		N/A

		11		93		14		7		5/10/19		6		No						Juvenile		6		CMC		24		N/A		28.7		N/A

		13		93		14		7		5/27/19		6		no						Juvenile		6		CMC		24		N/A		28.7		N/A

		14		93		14		7		6/1/19		4		No						Juvenile		6		CMC		24		N/A		28.7		N/A

		22		93		14		7		7/25/19		5		No						Juvenile		6		CMC		24		N/A		28.7		N/A

		8		93		18		8		5/6/19		8		No						Adult		4		CMC		24		N/A		21.8		N/A

		23		93		15		8		5/7/20		13		No						Adult		9		CMC		24		N/A		21.8		N/A





Field explainations

		record #		Unique record number assigned to each entry

		hwy		The highway the animal was seen on

		camera		The camera that picked up the tortoise; only two cameras on US 93 culverts so camera 1 and two would boh be on culvert 1 where 95 has 4+ culverts on some but culverts on the same side are marked with letters

		culvert		The culverts headed east to west or south to north along the respective roads

		date		the date of the first photo in the set

		# of photos		the number of photos taken by the same camera in a sequence with the same tortoise

		Crossing		whether the animal was found on one side of the culvert and then triggering a camera on the other soge

		Camera		the camera that picked up the second set of images to signify the crossing occurred

		#of photos		number of photos in the set for the crossing event

		age		tortoise age estimated as adult of  juvenile

		Assigned #		a  number assigned to each unique tortoises in the dataset determined by comparing photos for shell characteristics 

		Culvert Type		the type of cuvert Corragatred Metal Culvert (CMC) or Concrete Box Culvert (CBC)

		Diameter/height		Diameter of CMC or height of CBC

		width		Width of CBC

		length 1st culver		length of culvert; all will have one length but split CBC will have two as the open portion in the road median is not measured

		length 2nd culvert		length of the second have of the split CBC 

		Comments		general comments
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Culvert Length BACI — Adult Individual Crossings
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Results

* By conserving “Surrogate species” like the desert
tortoise, we are at the same time conserving many ST PR SO
other species, all of which are critical to their respective | S

ecosystem.

« At least 43 total vertebrate and invertebrate species
observed
« 13 Mammals
« 12 reptiles
* 11 Arthorpods
e 7 birds
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Goals and Objectives o 0 (RSO
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Overall Goal: Determine if underpasses are a
viable source to connect tortoise populations
separated by roads

Phase | Questions

» Do tortoises shelter in, or pass-through underpasses currently
installed along US93 & US957?

* Do behavioral responses to underpasses differ as a function of
age class (Adults Vs. Juveniles)

« Preform a Before-After-Control-Impact analysis of lengthened
underpass

Broader Project Objectives

« Document the frequency of use of different underpass designs
by tortoises, and

« Develop recommendations for future underpass designs.

Kerry L. Holcomb, 2010



Discussion - *«

MOJAVEMAX.COM desert conservation

RRRRRRR

 Tortoises both shelter in and pass-through all types and sizes of crossing
structures available to them on the landscape

« Both adults and juveniles will use the culverts although there may be some
differences related to the frequency of crossing and the culvert material

* Individual adult crossings were not impacted by a 7 meter lengthening of culvert

1 (BACI ratio = 0.63), even though encounters per year did see a slight affect
(BACI ratio = 1.004)




Culverts in Clark County

* 12% of passable culverts and 10% of all

culverts are connected to the tortoise fencing

in NV

* 56% of passable attached culverts has some
rip rap on at least one side and 53% of all

culverts

18% of passable attached culverts have a

drop off on one side and 46% of all culverts.

Avg distance Between

# of Culverts Culverts in Meters

Grade 1/ Easily Passable 225 N/A
Grade 2 / Passable With Some Effort 112 N/A
Grade 3 / Passable by some tortoises 112 N/A
Grade 4 / Not passable requires intervention 109 N/A
Grade 5/ Major Redesign or Heavy Equipment 165 N/A
all Culverts 723 472

Culverts grade 1-4 558 605

All Culverts Grade 1 or 2 337 992

all Culverts Attached to Fencing 74 3,857
All Culverts grade 1 or 2 Attached to Fencing 51 5,048

- aeamr *

Legend

Passability 1 or 2 with attached DT fence
® Passability 1 or 2 without attached DT fence




Next Steps o 0 EOCER
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Connect all graded 1 and 2 to the fence (286 culverts)
Develop a low maintenance solution to limit maintenance of drop-off pools

Preform maintenance on all 3 and 4 graded culverts and attach them to the
fence

Ensure that maintenance continues on all connected culverts

Maintain and connect new fences when installed.




» Explore how tortoise Density near the road may affect movement through culverts
* Explore how the Highway may affect tortoise movement

 Explore if translocated tortoises released near culverts will incorporate the culvert
into their home range

— -

¥ gy . | Mojave desert tortoise abundance
= | within plot semicircle

6-9
9-12
12-15

"1 Culvert — LL&. Highway 95




Connectivity Management Plan Mo~ IO

RRRRRRR

« Connectivity literature review kG

« Summarizes several projects completed to Connectivity Management Plan
help better understand connectivity in Clark Fnsl
County o

 Provides recommendations to maintain and
increase connectivity throughout Clark
County

« Should be available online before the end A
of 2022 S

Clark Courey Desert Conzenvaton Program
500 5 Grand Central Parioway
Lz Vegas, Nevads 89155

Frepaned by
RECOMN Ervironmental, Inc
3111 Camino diel Rio Morth, Suite 800
san Dhego, Calforrea 92108
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