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Synthesis of Data: 2004-2014

Occupancy B :
Distribution 'f-f \,:’,;
Density g , ‘:g
Mortality ,

Vital Rates

Trend
Sustainable Mortality

Cecily Costello
Lori Roberts
All the bear managers



Reproductive Female Occupancy:

Standard: 21 of 23 BMU’s at least every every 6 years

2004-2009:
22 of 23 BMU'’s

2010-2014:
23 of 23 BMU'’s

Any Single Year:
17 of 23 BMU'’s

Relies on radioed females



Female Relative Population Density
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Male Relative Population Density
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Relative Male Density

j 1210010000 - 0.090000 |
0.090001 - 0.230000
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§ I 0.650001 - 1.000000
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Population Management Unit % of Total Population (both sexes)
2004

Flathead Reservation
Blackfeet Reservation

Middle Fork Flathead River
North Fork Flathead River
South Fork Flathead River-Swan Valley
e
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Mortality Causes

|
Mortality Cause

Combined
Natural
Vehicle collision
Train collision
Undetermineds
Mistaken Id
Poached/malicious

Defense-life

Defense-property

Agency remov
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% Mortality Outside Recovery Line

c
o
=

g2

o

o

(o]

=
o

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Year

%]
2
=
©
Fi)
[e]
=
G
(o]
=
(7]
Q0
£
]
zZ

(Independent bears)

Number Mortalities

2004 2005

2006 2007

2008 2009 2010 2011 2012 2013 2014

Year

Montana TFish Wildlife (8 Parks



Distribution of Mortality (Independent bears)
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| |survival |
 Yearling | 0.64 |

—4—Female-censored
—W—-Female-assumed dead

—d—Male-censored
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Population Structure

Mean age (yrs)
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male female 1
99.77118 99.77118
53.79182 33.79182
33.57291 3357291
29.84024 31.05353
26.52258 20.56582
23.57377 19.02252
20,95282 17.59502
18.62320 16.27465
16.55271 15.05337
14.71237 13.92374
1307664 1287887
11.62276 11.91241
10.33053 11.01847

9.18198 10.19164
8.161121 9.426836
7.2337064  B.71943
6447284 B.005104

5.73047 T.459882
2.093354 6.900082
4.527071 6.382285
4.023746 5.903343
3.576384 5.400349
3.178756 5.050589

2.82534 4.67158
2511214 4.321014
2.232014 3.996753
1.983855> 3.090827
1.763287 3.419406
1.567242 3.162803
1.392993 2.925457
1.238119 2.705925

““RISKMAN _

Stochastic and Deterministic
Population Modeling
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Female I Model
Male

s Model
— — - Research capture . (0.91) -

Research capture

Reconstruction Reconstruction
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Management of Future Mortality Levels:

All depends on Management Objectives for Population Size/Trajectory



Lambda = 1.023

Approx 980 bears in 2015

Lambda and female survival

0.90 0.91 0.92 0.92 0.94 0.95

Independent female survival
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Population Size, Mortality, and Lambda

Values entered into models Output from models
Independent Additional mortalities of Proportion of runs sustainables Proportion of runs sustainable?
survival independent bears® [95% of starting population) [90% of starting population) Final N=
Mean Mean Final M* {lower
Starting N® Female Male Total female male 1yr Syrs 10 yrs 1yr 5yrs 10 yrs (mean) 5% Cl)

900 0.547 0.860 ] 0o 00 0598 1.00 1.00 1.00 1.00 1.00 1207 1063
200 0.547 0.860 1 05 0.5 059 1.00 1.00 1.00 1.00 1.00 1182 1045
200 0.547 0.860 1.0 10 0598 1.00 1.00 1.00 1.00 1.00 1174 1026
200 0.547 0.860 15 15 0598 1.00 1.00 1.00 1.00 1.00 1164 1021
260 0.547 0.860 2.0 20 098 1.00 1.00 1.00 1.00 1.00 1149 1009
260 0.547 0.860 2.5 2.5 098 0.59 1.00 1.00 1.00 1.00 1134 o7E
260 0.547 0.860 3.0 30 097 0.59 1.00 1.00 1.00 1.00 1120 o7E
Q60 0.547 0860 35 35 0587 059 1.00 1.00 1.00 1.00 1109 B8
Q60 0.547 0860 4.0 4.0 0598 059 1.00 1.00 1.00 1.00 1085 857
960 0.547 0.860 45 45 0596 0598 059 1.00 1.00 1.00 1080 932
960 0.547 0.860 5.0 50 0587 04587 058 1.00 1.00 1.00 1064 916
960 0.547 0.860 55 55 0596 0596 058 1.00 1.00 059 1050 914
260 0.547 0.860 6.0 6.0 096 096 0597 1.00 1.00 0.599 1025 BEE
260 0.547 0.860 6.5 6.5 096 0595 055 1.00 059 0.599 1007 B6E
260 0.547 0.860 7.0 7.0 096 0593 051 1.00 059 058 595 862
Q60 0.547 0860 75 75 085 0.50 087 1.00 059 058 GRS B43
Q60 0.547 0860 BO BO 085 0.89 0.85 1.00 058 085 o7 B31
Q60 0.547 0860 BS B5 i 085 0.86 0759 1.00 058 085 QSEI Bl4

960 0.547 0.860 S0 9.0 0585 0.82 070 1.00 057 051 B46 808

960 0.547 0.860 o5 95 054 0.81 0.69 1.00 056 0.87 923 791




Impact of Added Mortality- Females

Females drive lambda

0

MNumber of additional mortalities (independent females)
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Impact of Additional Mortality- Males

~—#—Female 0.947
—#—Female 0.936

——Female 0.925

5 10 15 20 25 30
Number of additional mortalities (independent males)

—— Female 0.947

—#—Female 0.936

Mean male age
O = NN W b U O N W

——Female 0.925

L

0 35 40
Number of additional annual mortalities (independent males)
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