Interagency Grizzly Bear Study Team
Research and Monitoring 2016
(update)
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Overview

- Update of 2016 research and monitoring

- The “Big picture”



Occupied Range



Greater
Yellowstone
Ecosystem

e National Parks = 10,344 km?
* Recovery Zone = 23,828 km?

 Demographic Monitoring Area
(DMA) = 49,931 km?

IGBST




Greater
Yellowstone
Ecosystem

o Grizzly bear distribution
2000-2014 = 58,314 km?

IGBST



Greater
Yellowstone
Ecosystem

Grizzly bear distribution
2002-2016 = 64,849 km?

11% increase from 2014

94% of DMA occupied

DMA

IGBST

27% occupied range outside £
syl










Occupied Range by Jurisdiction

2004 2010 2016
Area Percent Area Percent Area Percent

Jurisdiction (km?2) of total (km?2) of total (km?2) of total
Idaho 2,033 5.6 4. 508 9.0 6,260 9.7
Montana 7,673 21.1 11,970 23.8 16,150 24.9
Wyoming 16,533 45.5 21.843 43 .4 29,217 45.1
Nati | Park

ational Par 90566 263 |10237 204 |10237 158
Service
Rag!ver 550 15 | 1,721 34 | 2985 46
Reservation
Total 36,364 50,280 64,849




Population and
Trend Estimation



Females with
cubs 2016

e 144 observations
47% aerial, 53% ground

 Unique females with cubs
50 in entire GYE
45 in DMA
Mean litter size = 1.96

IGBST



Annual estimates of females with cubs

1983-2016 (DMA only)

§TO0C
€T0C
T10C
- 600¢
- ,00¢
- §S00¢
€00¢
TooC
6661
1661
- G66T
€661
Te6T
6861
/86T
G861
€861

ANV

Vv

~J

/“N
-+Chao?2

AW

()%T\\\\\

70
60 -
50

o O O
™M N

40

sqno Y}IM sajewaq

Year



Annual estimates of females with cubs

1983-2016 (DMA only)
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Total population estimate 2016

(derived from Chao2; DMA only)

IGBST

L5% Cl
Population segment EsEin.ﬂh _Lower Upper
Independent females (>2yrs old) 238 190 287
Independent males (>2yrs olc | 238 186 291
Dependent young ’c 'L s ar d yearlings) 213 192 234
Total '\ 690 615 764



Mortalities and
Mortality Rates



Known and
probable
mortalities 2016

e 37 known and probable
mortalities in DMA

31 human-caused
5 natural

e 1 undetermined cause

e 20 outside the DMA
e All 20 human-caused

« 1 additional mortality from
2015 documented, sex
unknown

IGBST
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| Adult male :




Estimated percent mortality for
population segments (DMA only)

Estimated Estimated

Estim.tce D&f‘l}me nted total %
Population segment avi mortality mortality  mortality
Independent females (>2yrs ¢') 238 6 12 5.0
Independent males >y (1% 238 19 37 15.5
Dependen* ynu 1g (< 2yrs old) 213 9 --a 4.2°

a Unknown/Unreported estimate is not applied to loss of dependent young
b Estimated from documented human-caused mortalities only




FCOY under alternatives

		

				2012										2013										2014

																																2014						2016 DMA

						Protocol										Protocol										Protocol

				Parameter		Current		Proposed						Parameter		Previous		Updated						Parameter		Previous		Updated				Parameter		Esitmate

				Unduplicated Count		49		48						Unduplicated Count		58		57						Unduplicated Count		50		47				Unduplicated Count		47				Parameter		Estimate

				Chao2		59		56						Chao2		60		60						Chao2		64		59				Chao2		59				Unique females with cubs		45

				Model Averaged Chao2		58		57						Model Averaged Chao2		59		59						Model Averaged Chao2		62		60				Model-Averaged Chao2		60				Chao2		50

																																						Model-averaged Chao2		54

																								2015								2015 DMA

						Vital Rates

				Parameter		1983-2001		2002-2011		Trend																Protocol

				Cub survival (S0)		0.64		0.553		-														Parameter		GYE		DMA				Parameter		Estimate

				Yearling survival (S1)		0.817		0.539		-														Unduplicated Count		46		44				Unique females with cubs		44

				Proportion F with cubs		0.289		0.269		˜														Chao2		50		46				Chao2		46

				Fecundity (mx)		0.362		0.336		˜														Model Averaged Chao2		60		56				Model-averaged Chao2		56

				Independent F survival (S2+)		0.95		0.948		=

				Independent M survival (S2+)		0.874		0.948		+





Pop estimates under alternative

		

						2012														2013																2014																												2015

														95% CI														95% CI																95% CI												95% CI														95% CI

						Protocol		Segment		Estimate		Variance		Lower		Upper				Protocol		Segment		Estimate		Variance		Lower		Upper						Protocol		Segment		Estimate		Variance		Lower		Upper				Protocol		Segment		Estimate		Lower		Upper						Protocol		Segment		Estimate		Lower		Upper

						Current		Independent females (≥2yrs old)		257		508.0		213		301				Previous		Independent females (≥2yrs old)		265		538.6		219		310						Previous		Independent females (≥2yrs old)		276		584.7		228		323				Previous		Independent females (≥2yrs old)		276		228		323						Previous		Independent females (≥2yrs old)

								Independent males (≥2yrs old)		163		366.9		126		201						Independent males (≥2yrs old)		168		389.0		129		207								Independent males (≥2yrs old)		175		422.3		135		215						Independent males (≥2yrs old)		175		135		215								Independent males (≥2yrs old)

								Dependent young (COY and yearlings)		190		113.5		169		211						Dependent young (COY and yearlings)		196		121.9		175		218								Dependent young (COY and yearlings)		204		129.6		181		226						Dependent young (COY and yearlings)		204		181		226								Dependent young (COY and yearlings)

								Total		610		988.4		549		672						Total		629		1049.5		566		693								Total		655		1136.6		588		721						Total		655		588		721								Total

						Proposed		Independent females (≥2yrs old)		250		672.0		199		301				Updated		Independent females (≥2yrs old)		258		716.2		206		311						Updated		Independent females (≥2yrs old)		263		744.9		210		317				Updated		Independent females (≥2yrs old)		263		210		317						Updated		Independent females (≥2yrs old)		247		187		297

								Independent males (≥2yrs old)		250		796.5		195		305						Independent males (≥2yrs old)		258		848.8		201		315								Independent males (≥2yrs old)		263		882.8		205		321						Independent males (≥2yrs old)		263		205		321								Independent males (≥2yrs old)		247		292		302

								Dependent young (COY and yearlings)		218		116.8		197		240						Dependent young (COY and yearlings)		225		122.7		203		247								Dependent young (COY and yearlings)		230		129.9		208		253						Dependent young (COY and yearlings)		230		208		253								Dependent young (cubs and yearlings)		223		200		245

								Total		718		1585.2		640		797						Total		741		1687.8		660		821								Total		757		1757.7		674		839						Total		757		674		839								Total		717		639		794

																																																																														2016 in DMA

										610														629																655

										718														741																757

																																																								95% CI														95% CI												95% CI

																																																		Protocol		Segment		Estimate		Lower		Upper						Protocol		Segment		Estimate		Lower		Upper						Segment		Estimate		Lower		Upper

																																																		Updated		Independent females (>=2yrs old)		263		210		317						Updated		Independent females (>=2yrs old)		247		197		297						Independent females (>=2yrs old)		238		190		287

																																																				Independent males (>=2yrs old)		263		205		321								Independent males (>=2yrs old)		247		192		302						Independent males (>=2yrs old)		238		186		291

																																																				Dependent young (COY and yearlings)		230		208		253								Dependent young (cubs and yearlings)		223		200		245						Dependent young (cubs and yearlings)		213		192		234

																																																				Total		757		674		839								Total		717		639		794						Total		690		615		764





Mort limits under alternative

						Ok as of 11/26/2012																				3/27/14																				12/2/14

																																																																				2015 (03/07/2016) in DMA																																				2016 (11/08/2016) in DMA

																Estimated total mortality		Mortality limit		Year result																Estimated total mortality		Mortality limit		Year result																Estimated total mortality		Mortality limit		Year result																Estimated          N		Documented mortality a		Estimated total mortality		Estimate % mortality																														Estimated          N		Documented mortality		Estimated total mortality		Estimated % mortality

						Protocol																				Protocol																				Protocol																						Population segment																																				Population segment

						Current		Independent aged females (≥2yrs old)								15		23		Ok						Previous		Independent aged females (≥2yrs old)								18		24		Under						Previous		Independent aged females (≥2yrs old)								8		25		Under								Independent aged females (≥2yrs old)								247		11		22		8.9																						Independent females (≥2yrs old)								238		6		12		5.0

								Independent aged males (≥2yrs old)								34		24		Exceeded								Independent aged males (≥2yrs old)								20		25		Under								Independent aged males (≥2yrs old)								24		26		Under								Independent aged males (≥2yrs old)								247		20		29		11.7																						Independent males (≥2yrs old)								238		19		37		15.5

								Dependent young (human-caused only)								6		17		Ok								Dependent young (human-caused only)								0		18		Under								Dependent young (human-caused only)								2		18		Under								Dependent young (<2yrs old)								223		13b				5.8c								Updated 03/07/2016														Dependent young (<2yrs old)								213		9				4.2						Updated 11/08/2016

						Proposed		Independent aged females (≥2yrs old)								12		19		Ok						Updated		Independent aged females (≥2yrs old)								18		20		Under						Updated		Independent aged females (≥2yrs old)								7		20		Under								a Two independent aged mortalitiies of unknown sex, pending DNA analysis																						Sex * Sustainability Age Class * InDMA Crosstabulation																																		Sex * Sustainability Age Class * InDMA Crosstabulation														Sex * Sustainability Age Class * InDMA Crosstabulation

								Independent aged males (≥2yrs old)								31		37		Ok								Independent aged males (≥2yrs old)								12		39		Under								Independent aged males (≥2yrs old)								17		39		Under								b Unknown/Unreported estimate is not applied to loss of dependent young																																																																						Count

								Dependent young (human-caused only)								6		17		Ok								Dependent young (human-caused only)								0		17		Under								Dependent young (human-caused only)								2		18		Under								c Estimated from documented human-caused mortalities only																										Age class																																		Age class										InDMA						Sustainability Age Class				Total

																																																																																														Dependent   (<2 years old)		Independent (≥2 years old)																																Dependent   (<2 years old)		Independent (≥2 years old)														Dependent young		Independent

																																																																																										Area		Sex						Total																										Area		Sex						Total						No		Sex		F		1		3		4

																																																																														31												Inside DMA		Female		5		11		16																										Inside DMA		Female		6		6		12										M		2		14		16

																																														As of 02/11/2015 there was 1 reported mortality from assummed natural causes of unknown sex.																																														Male		3		20		23																												Male		2		18		20								Total				3		17		20

				2012																																										need to update results when we get the DNA results back.																																														Unknown		9		2		11																												Unknown		1		0		1						Yes		Sex		F		6		6		12

																																																																												16		0.0717488789		7.1748878924												Total		17		33		50																												Total		9		24		33										M		2		18		20

				Protocol		Population segment		N		Human-caused  loss		Sanctioned removals (a)		Radiomarked loss (b)		Reported loss		Estimated reported & unreproted loss (c)		Estimated  total mortality (a + b + c)		Annual mortality limit		Mortality threshold status																						If this mortality come back as a male, if would put us over that previous male mortality limit, but not the updated one.																																																																																																Unk		1		0		1

																																																																																										Outside DMA		Female		1		3		3																										Outside DMA		Female		1		3		4								Total				9		24		33

																																																																																												Male		0		7		7																												Male		2		14		16						Total		Sex		F		7		9		16

																																																																																												Unknown		0		0		0																												Unknown		0		0		0										M		4		32		36

				Current		Dependent young		190		6												17		Under																																																																				Total		1		10		11																												Total		3		17		20										Unk		1		0		1

						Females 2+		257		8		5		3		3		7		15		23		Under																																																																																																																				Total				12		41		53

						Males 2+		163		18		8		5		8		21		34		24		exceeded

				Proposed		Dependent young		218		6												17		Under

						Females 2+		250		5		2		3		3		7		12		19		Under

						Males 2+		250		15		5		5		8		21		31		37		Under

								610

								718

				2013

				Protocol		Population segment		N		Human-caused  loss		Sanctioned removals (a)		Radiomarked loss (b)		Reported loss		Estimated reported & unreproted loss (c)		Estimated  total mortality (a + b + c)		Annual mortality limit		Mortality threshold status

				Previous		Dependent young		196		0												18		Under

						Females 2+		265		10		2		3b		5		13		18		24		Under

						Males 2+		168		13		8		2		4		10		20		25		Under

				Updated		Dependent young		225		0												17		Under

						Females 2+		258		10		2		3b		5		13		18		20		Under

						Males 2+		258		7		3		2		3		7		12		39		Under

								629						b snared female killed by another bear included here

								741





% Morts in DMA 2002-2015

		

				Table X.  Estimated annual population segement sizes for independent aged (≥2 years-old) grizzly bears, documented known and probable mortalities, estimted total mortalities (including unknown-unreported), and estimated annual percent mortality within the																				Table X.  Estimated annual population segement sizes for dependent (<2 years-old) young, documented known and probable human-caused mortalities, and estimated annual percent  human-casued mortality within the Yellowstone Demographic Monitoring Area (DMA)

										Estimated          N		Documented mortality		Estimated total mortality		Estimate % mortality														Estimated          N		Documented human-caused mortality		Estimate % human-caused mortality

		Yr Labels				Population segment		Year																		Population segment		Year

		2002				Independent aged females (≥2yrs old)		2002		194		8		14		7.2										Dependent young (<2yrs old)		2002		169		4		2.4

		2003						2003		202		5		13		6.4												2003		176		1		0.6

		2004						2004		211		10		18		8.5												2004		183		0		0.0

		2005						2005		220		2		5		2.3												2005		191		1		0.5

		2006						2006		229		2		3		1.3												2006		199		0		0.0

		2007						2007		238		11		20		8.4												2007		207		10		4.8

		2008						2008		248		14		30		12.1												2008		215		8		3.7

		2009						2009		242		9		18		7.4												2009		211		5		2.3

		2010						2010		250		14		23		9.2												2010		218		7		3.2

		2011						2011		245		12		26		10.6												2011		217		5		2.3

		2012						2012		250		8		12		4.8												2012		219		6		2.7

		2013						2013		258		10		18		7.0												2013		225		1		0.4

		2014						2014a		263		4		7		2.7												2014		230		2		0.9

		2015						2015b		247		11		22		8.9												2015		223		13		5.8

												Average =				6.9																Average =		2.1

						Independent aged males (≥2yrs old)		2002		194		9		17		8.8

								2003		202		7		11		5.4

								2004		211		12		23		10.9

								2005		220		7		10		4.6

								2006		229		7		11		4.8

								2007		238		6		12		5.1

								2008		248		22		40		16.2

								2009		242		10		18		7.4

								2010		250		21		39		15.6

								2011		245		13		19		7.8

								2012		250		18		31		12.4

								2013		258		7		10		3.9

								2014a		263		11		17		6.5

								2015b		247		20		29		11.7

												Average =				8.6

						a Sex determination from DNA is pending for 1 documented reported mortality duirng 2014.

						b Sex determination from DNA is pending for 2 documented reported mortality duirng 2015.





% Morts in DMA 2002-2015

		



Independent females

Independent males

Year

Percent mortality



Mort by Zone 2002-2015

		

				Table X.  Conuts of documented known and probable mortalities relative to the Yellowstone Demographic Monitoring Area (DMA) and the Conservation Management Area (CMA) during 2002-2015.																		Known and Proabable mortalities for Independent aged females during 2002-2014

																						Year of death * Mortality Zone Crosstabulationa

																						Count

								Count Areas																		Mortality Zone

				Population segment		Year		Inside DMA		Outside DMA Inside CMA		Outside CMA		Total												Inside DMA		Outside DMA Inside CMA		Outside CMA		Total

				Independent aged females (≥2yrs old)		2002		8		0		0		8								Year of death		2002		8		0		0		8

						2003		5		0		0		5										2003		5		0		0		5

						2004		10		0		0		10										2004		10		0		0		10

						2005		2		0		0		2										2005		2		0		0		2

						2006		2		1		0		3										2006		2		1		0		3

						2007		10		0		0		10										2007		10		0		0		10

						2008		14		0		0		14										2008		14		0		0		14

						2009		9		1		1		11										2009		9		1		1		11

						2010		14		1		0		15										2010		14		1		0		15

						2011		12		4		1		17										2011		12		4		1		17

						2012		8		3		0		11										2012		8		3		0		11

						2013		10		0		0		10										2013		10		0		0		10

						2014a		4		1		0		5										2014		4		1		0		5

						2015b		11		1		2		14										Total		108		11		2		121

																						a. Sex = Female

				Independent aged males (≥2yrs old)		2002		9		1		0		10

						2003		7		2		0		9								Known and Proabable mortalities for Independent aged males during 2002-2014

						2004		12		0		0		12								Year of death * Mortality Zone Crosstabulationa

						2005		7		0		0		7								Count

						2006		7		1		0		8												Mortality Zone

						2007		6		1		1		8												Inside DMA		Outside DMA Inside CMA		Outside CMA		Total

						2008		22		1		0		23								Year of death		2002		9		1		0		10

						2009		10		1		0		11										2003		7		2		0		9

						2010		21		5		0		26										2004		12		0		0		12

						2011		13		3		0		16										2005		7		0		0		7

						2012		18		3		3		24										2006		7		1		0		8

						2013		7		6		0		13										2007		6		1		1		8

						2014a		11		4		0		15										2008		22		1		0		23

						2015b		20		6		1		27										2009		10		1		0		11

																								2010		21		5		0		26

				Human-caused dependent young (< 2yrs old)		2002		4		0		0		4										2011		13		3		0		16

						2003		1		0		0		1										2012		18		3		3		24

						2004		0		0		0		0										2013		7		6		0		13

						2005		1		1		0		2										2014		11		4		0		15

						2006		0		0		0		0										Total		150		28		4		182

						2007		10		0		0		10								a. Sex = Male

						2008		8		0		0		8

						2009		5		3		0		8

						2010		7		0		0		7

						2011		5		2		0		7

						2012		6		0		0		6

						2013		1		0		0		1

						2014		2		0		0		2

						2015		13		0		0		13

				a Sex determination from DNA is pending for 1 documented reported mortality duirng 2014.

				b Sex determination from DNA is pending for 2 documented reported mortality duirng 2015.

																						Independent aged Sex Unknown

																										Mortality Zone

																										Inside DMA		Outside DMA Inside CMA		Outside CMA		Total

																								2014		1		0		0		1

																								2015		2		0		0		2

																						Known and Proabable human-caused mortalities for dependent young during 2002-2015

																						Year of death * Mortality Zone Crosstabulation

																						Count

																										Mortality Zone

																										Inside DMA		Outside DMA Inside CMA		Total

																						Year of death		2002		4		0		4

																								2003		1		0		1

																								2004		0		0		0

																								2005		1		1		2

																								2006		0		0		0

																								2007		10		0		10

																								2008		8		0		8

																								2009		5		3		8

																								2010		7		0		7

																								2011		5		2		7

																								2012		6		0		6

																								2013		1		0		1

																								2014		2		0		2

																								Total		50		6		56
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														Undetermined cause

						Protocol		Population segment		Natural		Human-caused				Total

						Inside current (Conservation Management Area)		Independent females (≥2yrs old)		3		8		0		11

								Independent males (≥2yrs old)		2		19		1		22

								Dependent young		14		5		0		19

								Total		19		32		1		52

						Outside current		Independent females (≥2yrs old)		0		0		0		0

								Independent males (≥2yrs old)		0		2		0		2

								Dependent young		0		0		0		0

								Total		0		2		0		2

														Undetermined cause

						Protocol		Population segment		Natural		Human-caused				Total

						Inside proposed (FWS Suitable 2012)		Independent females (≥2yrs old)		3		5		0		8

								Independent males (≥2yrs old)		2		16		1		19

								Dependent young		13		5		0		18

								Total		18		26		1		45

						Outside proposed		Independent females (≥2yrs old)		0		3		0		3

								Independent males (≥2yrs old)		0		5		0		5

								Dependent young		1		0		0		1

								Total		1		8		0		9

														Undetermined cause

						Protocol		Population segment		Natural		Human-caused				Total

						Inside current (Conservation Management Area)		Independent females (≥2yrs old)		3		8		0		11

								Independent males (≥2yrs old)		2		19		1		22

								Dependent young		14		5		0		19

								Total		19		32		1		52

						Outside current		Independent females (≥2yrs old)		0		0		0		0

								Independent males (≥2yrs old)		0		2		0		2

								Dependent young		0		0		0		0

								Total		0		2		0		2

						Inside proposed (FWS Suitable 2012)		Independent females (≥2yrs old)		3		5		0		8

								Independent males (≥2yrs old)		2		16		1		19

								Dependent young		13		5		0		18

								Total		18		26		1		45

						Outside proposed		Independent females (≥2yrs old)		0		3		0		3

								Independent males (≥2yrs old)		0		5		0		5

								Dependent young		1		0		0		1

								Total		1		8		0		9
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The Big Picture



Trend in annual estimates of females with
cubs 2002-2016 (DMA only)
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VHF telemetry
2014-2016

= Flight hours = 820
= Total locations >2300
= Observations of

radio-marked bears =
555

IGBST



Mortality rate of independent females
1998-2016 (DMA only; total mortality)
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Mortality rate of independent females
1998-2016 (DMA only; total mortality)
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Management

captures
2014-2016

- Total captures = 151
- 37% outside DMA

IGBST
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Mortalities 2017 [/

- Young adult male

IGBST




Summary

« Population

= Population estimate = 690

= No major change in trend since early 2000s

= No evidence of bears leaving core of ecosystem
- Mortality and Conflicts

= 35% of all mortalities occurred outside the DMA

= Primary causes: accidental (road kills-and drownings), livestock,
and site conflicts

= 2016 mortality rates in DMA
= Within thresholds for all 3 cohorts, given current population size
= Conflicts: primarily males on periphery of occupied range
- Year of relatively good food supply
= Low availability of winter-killed carcasses
= Good berry production
= Above average whitebark pine cone production



Annual Reports, data, maps,
and other products available at
IGBST website

Google “IGBST”
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