
2012 - JCR Evaluation Form
SPECIES:  Elk PERIOD: 6/1/2012 - 5/31/2013

HERD: EL740 - BLACK HILLS

HUNT AREAS: 1, 116-117 PREPARED BY: JOE SANDRINI

2007 - 2011 Average 2012 2013 Proposed
Population: 0 N/A N/A

Harvest: 530 514 625

Hunters: 997 1,416 1,560

Hunter Success: 53% 36% 40 %

Active Licenses: 1,030 1,474 1,600

Active License Percent: 51% 35% 39 %

Recreation Days: 10,534 17,330 12,500

Days Per Animal: 19.9 33.7 20

Males per 100 Females 0 0

Juveniles per 100 Females 0 0

Population Objective: 500

Management Strategy: Recreational

Percent population is above (+) or below (-) objective: N/A%

Number of years population has been + or - objective in recent trend: 0

Model Date: None

Proposed harvest rates (percent of pre-season estimate for each sex/age group):
JCR Year Proposed 

Females ≥ 1 year old: n/a% n/a%

Males ≥ 1 year old: n/a% n/a%

Juveniles (< 1 year old): n/a% n/a%

Total: n/a% n/a%

Proposed change in post-season population: n/a% n/a%
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2007 - 2012 Postseason Classification Summary

for Elk Herd EL741 - LARAMIE PEAK/MUDDY MOUNTAIN

 MALES FEMALES JUVENILES Males to 100 Females Young to

Year Post Pop Ylg Adult Total % Total % Total %

Tot

Cls

Cls

Obj Ylng Adult Total

Conf 

Int

100

Fem

Conf

Int

100

Adult

 
2007 12,442 273 412 685 19% 1,973 55% 899 25% 3,557 748 14 21 35 ± 2 46 ± 2 34

2008 11,751 297 512 809 17% 2,720 57% 1,208 26% 4,737 679 11 19 30 ± 1 44 ± 2 34

2009 11,662 259 572 831 21% 2,281 57% 908 23% 4,020 607 11 25 36 ± 2 40 ± 2 29

2010 10,946 475 639 1,114 21% 3,020 58% 1,094 21% 5,228 545 16 21 37 ± 1 36 ± 1 26

2011 10,000 324 548 872 17% 2,890 57% 1,298 26% 5,060 539 11 19 30 ± 1 45 ± 1 35

2012 8,523 143 362 505 23% 1,334 60% 379 17% 2,218 617 11 27 38 ± 2 28 ± 2 21
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2013 HUNTING SEASONS 

LARAMIE PEAK MUDDY MOUNTAIN ELK (EL741) 

 

Hunt  Date of Seasons   

Area Type Opens Closes Quota Limitations 

7 1 Oct. 15 Nov. 20 1,750 Limited quota licenses; any elk 
 

  Nov. 21 Dec. 31  Unused Area 7 Type 1 licenses valid for 
antlerless elk 
 

 4 Oct. 15 Dec. 31 1,250 Limited quota licenses; antlerless elk 
 
 

 6 Aug. 15 Oct. 14 
 

1,750 Limited quota licenses; cow or calf valid 
in those portions of Area 7 in Platte 
County and on private land in Albany 
County 
 

  Oct. 15 Dec 31  Unused Area 7 Type 6 licenses valid in 
the entire area 
 

 7 Jan. 1 Jan. 31 250 Limited quota licenses; cow or calf  
 

 8 Aug. 12 Aug. 31 50 Limited quota licenses; cow or calf valid 
off national forest in that portion of Area 7 
in Converse County 
 

19 1 Oct. 1 Oct. 14 150 Limited quota licenses; any elk 
 

 2 Nov. 1 Nov. 20 150 Limited quota licenses; any elk 
 

 4 Oct. 1 Oct. 14 125 Limited quota licenses; antlerless elk 
 

 5 Nov. 1 Dec. 31 125 Limited quota licenses; antlerless elk 
 

 6 Oct. 1 Oct. 14 200 Limited quota licenses; cow or calf 
 

  Nov. 1 Dec. 31  Unused Area 19 Type 6 licenses  
 

  Nov. 21 Dec. 31  
 
 
 

Unused Area 19 Type 1, Type 2, and Type 
4 licenses valid for antlerless elk 

Archery  Sept. 1 Sept. 30  Refer to licenses and type limitations in 
Section 3. 
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Management Evaluation 

Current Postseason Population Management Objective: 5,000 
Management Strategy:  Special 
2012 Postseason Population Estimate:  8,600 
2013 Proposed Postseason Population Estimate:  7,400  
 
The Laramie Peak / Muddy Mountain Elk Herd Unit has a postseason population management 
objective of 5,000 elk.  The herd is managed using the special management strategy, with a goal 
of maintaining postseason bull ratios between 30-40 bulls per 100 cows and a high percentage of 
branch-antlered bulls in the male harvest segment.  The objective and management strategy were 
last revised in 2001, and will be formally reviewed again in 2013.   
 

Herd Unit Issues 

 
Hunting access within the herd unit is variable, with a mix of national forest, state lands, and 
private lands.  The addition of walk-in and hunter management areas greatly expands access to 
hunting opportunity within the herd unit as well.  Landowners offer varying levels of access to 
hunting.  While most landowners offer some form of access – whether it be free or fee hunting – 
there are a few ranches that offer little access.  These areas tend to harbor high numbers of elk 
that are inaccessible during hunting seasons.  The main land use within the herd unit is 
traditional ranching and grazing of livestock; however several properties in the herd unit have 
become “non-traditional” in that they are owned by individuals who do not make a living by 
ranching their lands.  Industrial-scale developments are minimal within this herd unit, though 
there is potential for the expansion of wind energy development.  Chronic Wasting Disease is 
present in this herd at low prevalence (8% in 2012 hunter-harvested elk).   

Hunt Area Type Quota change from 2012 
7 1 +250 
 4 0 
 6 0 
 7 +200 
 8 0 

19 1 0 
 2 0 
 4 0 
 5 0 
 6 0 

Total 1 +250 

 7 +200 
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Weather & Habitat 

 
The winter of 2011-2012 was mild with below average snow accumulations and relatively warm 
temperatures.  The summer and fall of 2012 and early winter of 2013 were extremely dry with 
above average temperatures.  During the same time period, forage growth, forage quality, and 
available water were well below average.  Fires were also quite prevalent in the herd unit during 
the 2012 season, and some portions of the population were forced out of their summer ranges 
and into adjacent areas.  Elk were likely crowded onto marginal habitat following several larger 
fires.  The combined drought and fire events resulted in very poor calf ratios (28:100) observed 
during 2012 postseason classification surveys.  While habitat conditions were extremely poor in 
2012, mild conditions and lack of snow allowed elk to remain more dispersed and at higher 
elevations for the first part of the 2012-2013 season.   
 
Field Data 

 
Calf ratios are typically in the 40s per 100 cows for the Laramie Peak / Muddy Mountain Elk 
Herd.  While calf survival can be variable from year to year, adult elk in this herd are thought to 
have rather high rates of survival as there are few natural predators and little mortality from 
disease and winter weather.  Prior to 2005, antlerless license issuance was not adequate to keep 
up with the production of this herd.  Since then, antlerless license issuance has continued to 
increase, and the population has begun to decrease as harvest pressure on cows has greatly 
intensified.  In 2012, the calf ratio reached a record low of only 28 calves per 100 cows.  At the 
same time, a record number of antlerless licenses were issued, and a record number of cows were 
harvested.  While the low calf ratio of 2012 will contribute to population decline, continued high 
license issuance and harvest of cows will be necessary to further reduce this herd toward 
objective. 
 
Bull ratios for the Laramie Peak / Muddy Mountain Herd historically average in the mid-30s per 
100 cows, though there have been years where the ratio has dropped below special management 
limits into the 20s.   Issuance of Type 1 any elk licenses has consistently increased in the herd 
unit along with population growth, and has remained high since 2009.  In 2011, it appeared that 
high Type 1 license issuance may have been taking its toll, as the observed bull ratio dropped to 
30 per 100 cows.  Despite the drop in license issuance in 2012, total bull harvest actually 
increased in 2012.  Improved access resulting from lack of snow, reduced hunter crowding, 
and/or changes in elk distribution may have influenced this increase in harvest.  Despite the 
higher harvest in 2011, the 2012 the observed bull ratio was 38 per 100 cows – well within 
special management parameters.   
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Harvest Data 

 
License success in this herd unit is typically in the 50th percentile. Hunter days per animal have 
generally increased since 2008, as the population has dropped in size and more effort is 
necessary to harvest an elk.  It should be noted that days per animal can also be high in this herd 
unit as hunters have high expectations regarding bull quality, and will exert more effort in 
finding a mature bull.  Days per animal dropped markedly in 2012 however, indicating that 
hunters had an easier time compared to the 2009-2011 seasons.  Again, drought and fire 
conditions may have changed the distribution of elk in 2012, and mild winter conditions made 
accessing higher elevations easier for hunters.  Overall harvest success in 2012 (51%) was 
slightly lower than the average harvest success of the previous ten years (55%).   
 
Population 

 
The 2012 postseason population estimate was approximately 8,500 and trending downward from 
an estimated high of 12,300 elk in 2005.  Postseason classification data and harvest data are 
applied to the model to predict population size and trends for this herd.  No sightability or other 
population estimate data are currently available to further align the model.     
 
The “Time-Specific Juvenile Survival – Constant Adult Survival” (TSJ,CA) spreadsheet model 
was selected to represent the Laramie Peak / Muddy Mountain Herd Unit.  This model seemed 
the most representative of herd dynamics, as it selects for higher juvenile survival during years 
when field personnel observed more favorable environmental and habitat conditions, particularly 
from 2004-2009.  The simpler models (CJ,CA and SCJ,CA) select the lowest value for juvenile 
survival, which does not seem feasible for this herd.  The TJS,CS,MSC model was not 
considered for the Laramie Peak / Muddy Mountain Herd, since it does not have a high level of 
natural predation.  The other three models produce trends that seem representative for this herd, 
but the CJ,CA and SCJ,CA models estimate a population size that is unrealistically high.  
Surprisingly, the TSJ,CA model has the lowest AIC of all the models, but all models score 
similarly so the difference in AIC is unimportant in model selection for this herd.  The TSJ,CA 
model appears to be the best representation relative to the perceptions of managers on the 
ground, and follows trends with license issuance and harvest success.  Overall, this model is of 
fair quality.   
 
Management Summary 

 
Season dates for this herd have changed from year to year, and in general have been liberalized 
over time to maximize harvest and reduce damage on agricultural fields.  Season dates will be 
similar for the 2013 season, with a couple of minor changes.  Area 7-Type 6 licenses will be 
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valid earlier in Platte and Albany Counties to address damage to agricultural fields on private 
lands, and all types except Type 7 licenses will close on December 31st.  Area 7-Type 7 licenses 
will be valid in January only, so that managers can better direct these hunters to areas where 
landowners are providing access for late season elk hunting.  Area 7-Type 1 licenses will be 
increased back to 1,750, to increase opportunity for bull elk hunting.  Access is predicted to be 
similar in 2013 to previous years.  Goals for 2013 are to continue reduction of the herd towards 
objective, to maintain bull ratios within special management limits, maintain good harvest 
success, and reduce elk damage to agricultural fields.   
 
If we attain the projected harvest of 2,630 elk with average calf ratios, this herd will decline 
further toward objective.  The predicted 2013 postseason population size of the Laramie Peak / 
Muddy Mountain Elk Herd is approximately 7,400 animals.     
 

203



IN
P

U
T

 

S
p

e
c
ie

s
:

E
lk

B
io

lo
g

is
t:

H
ea

th
er

 O
'B

rie
n

H
e
rd

 U
n

it
 &

 N
o

.:
E

L7
41

 L
ar

am
ie

/M
ud

dy
M

o
d

e
l 
d

a
te

:
02

/2
1/

12

C
J
,C

A
C

o
n

s
ta

n
t 

J
u

v
e
n

il
e
 &

 A
d

u
lt

 S
u

rv
iv

a
l

37
3

38
2

S
C

J
,S

C
A

S
e
m

i-
C

o
n

s
ta

n
t 

J
u

v
e
n

il
e
 &

 S
e
m

i-
C

o
n

s
ta

n
t 

A
d

u
lt

 S
u

rv
iv

a
l

37
3

38
2

T
S

J
,C

A
T

im
e
-S

p
e
c
if

ic
 J

u
v
e
n

il
e
 &

 C
o

n
s
ta

n
t 

A
d

u
lt

 S
u

rv
iv

a
l

21
7

33
6

T
S

J
,C

A
,M

S
C

T
im

e
-S

p
e
c
if

ic
 J

u
v
, 
C

o
n

s
ta

n
t 

A
d

u
lt

 S
u

rv
iv

a
l,
 M

a
le

 s
u

rv
iv

a
l 
c
o

e
ff

ic
ie

n
t

18
3

31
5

F
ie

ld
 E

s
t

F
ie

ld
 S

E
J
u

v
e
n

il
e
s

T
o

ta
l 
M

a
le

s
F

e
m

a
le

s
J
u

v
e
n

il
e
s

T
o

ta
l 
M

a
le

s
F

e
m

a
le

s

1
9
9
3

26
61

11
55

47
72

85
88

25
81

76
6

44
80

78
26

50
00

1
9
9
4

21
92

13
96

50
35

86
23

21
18

10
57

46
72

78
47

50
00

1
9
9
5

19
19

15
65

51
08

85
92

18
64

11
65

48
31

78
59

50
00

1
9
9
6

20
58

16
07

52
00

88
66

19
87

12
08

46
42

78
36

50
00

1
9
9
7

22
96

17
88

51
53

92
36

21
60

11
98

48
63

82
21

50
00

1
9
9
8

26
11

22
00

57
92

10
60

3
24

78
17

16
52

30
94

24
50

00
1
9
9
9

23
03

23
01

57
45

10
34

9
22

18
18

03
52

49
92

69
50

00
2
0
0
0

24
91

23
21

56
98

10
51

0
23

54
17

65
51

63
92

82
50

00
2
0
0
1

29
04

27
28

60
59

11
69

0
28

30
21

65
56

53
10

64
7

50
00

2
0
0
2

23
63

28
29

62
47

11
43

9
22

57
21

24
57

63
10

14
3

50
00

2
0
0
3

28
79

31
53

67
20

12
75

2
26

90
23

80
62

24
11

29
3

50
00

2
0
0
4

28
39

30
05

67
72

12
61

5
27

18
23

64
62

78
11

36
0

50
00

2
0
0
5

32
41

33
40

71
75

13
75

7
31

10
26

25
63

75
12

11
0

50
00

2
0
0
6

27
10

35
25

71
99

13
43

4
25

46
25

77
64

37
11

56
0

50
00

2
0
0
7

33
02

37
35

75
17

14
55

4
29

62
28

08
65

00
12

26
9

50
00

2
0
0
8

31
03

37
72

73
90

14
26

4
27

78
25

90
62

54
11

62
2

50
00

2
0
0
9

26
61

38
58

74
49

13
96

8
24

49
29

02
61

52
11

50
3

50
00

2
0
1
0

22
63

40
07

71
92

13
46

2
21

09
28

24
58

22
10

75
5

50
00

2
0
1
1

24
88

34
73

64
12

12
37

3
23

11
23

30
51

45
97

86
50

00
2
0
1
2

16
22

33
81

61
40

11
14

3
14

06
22

83
49

50
86

40
50

00
2
0
1
3

18
30

29
06

55
19

10
25

5
16

10
17

18
40

34
73

62
50

00
2
0
1
4

50
00

2
0
1
5

50
00

2
0
1
6

50
00

2
0
1
7

50
00

2
0
1
8

50
00

2
0
1
9

50
00

2
0
2
0

2
0
2
1

2
0
2
2

2
0
2
3

2
0
2
4

2
0
2
5

M
O

D
E

L
S

 S
U

M
M

A
R

Y
F

it
R

e
la

ti
v
e
 A

IC
c

C
h

e
c
k
 b

e
s
t 

m
o

d
e
l 

to
 c

re
a
te

 r
e
p

o
rt

P
o

p
u

la
ti

o
n

 E
s
ti

m
a
te

s
 f

ro
m

 T
o

p
 M

o
d

e
l

P
re

d
ic

te
d

 P
re

h
u

n
t 

P
o

p
u

la
ti

o
n

O
bj

ec
tiv

e

N
o

te
s

P
o

s
th

u
n

t 
P

o
p

u
la

ti
o

n
 E

s
t.

T
o

ta
l

Y
e
a
r

T
o

ta
l

T
re

n
d

 C
o

u
n

t
P

re
d

ic
te

d
 P

o
s
th

u
n

t 
P

o
p

u
la

ti
o

n

SC
J,

SC
A 

M
od

el

TS
J,

CA
 M

od
el

TS
J,

CA
,M

SC
 M

od
el

CJ
,C

A 
M

od
el

Cl
ea

r 
fo

rm

204



M
o

d
e
l 
E

s
t

F
ie

ld
 E

s
t

S
E

M
o

d
e
l 
E

s
t

F
ie

ld
 E

s
t

S
E

1
9
9
3

0.
50

0.
98

P
a
ra

m
e
te

rs
:

O
p

ti
m

 c
e
ll
s

1
9
9
4

0.
50

0.
98

1
9
9
5

0.
50

0.
98

A
du

lt 
S

ur
vi

va
l =

0.
98

0
1
9
9
6

0.
61

0.
98

In
iti

al
 T

ot
al

 M
al

e 
P

op
/1

0,
00

0 
= 

0.
07

7
1
9
9
7

0.
95

0.
98

In
iti

al
 F

em
al

e 
P

op
/1

0,
00

0 
=

0.
44

8
1
9
9
8

0.
50

0.
98

1
9
9
9

0.
50

0.
98

2
0
0
0

0.
85

0.
98

2
0
0
1

0.
50

0.
98

S
ex

 R
at

io
 (%

 M
al

es
) =

50
%

2
0
0
2

0.
95

0.
98

W
ou

nd
in

g 
Lo

ss
 (t

ot
al

 m
al

es
) =

10
%

2
0
0
3

0.
50

0.
98

W
ou

nd
in

g 
Lo

ss
 (f

em
al

es
) =

10
%

2
0
0
4

0.
75

0.
98

W
ou

nd
in

g 
Lo

ss
 (j

uv
en

ile
s)

 =
10

%
2
0
0
5

0.
61

0.
98

T
o

ta
l 
B

u
ll
s
 A

d
ju

s
tm

e
n

t 
F

a
c
to

r
75

%
2
0
0
6

0.
95

0.
98

2
0
0
7

0.
69

0.
98

2
0
0
8

0.
95

0.
98

2
0
0
9

0.
95

0.
98

2
0
1
0

0.
67

0.
98

2
0
1
1

0.
95

0.
98

2
0
1
2

0.
95

0.
98

2
0
1
3

0.
95

0.
98

2
0
1
4

2
0
1
5

2
0
1
6

2
0
1
7

2
0
1
8

2
0
1
9

2
0
2
0

2
0
2
1

2
0
2
2

2
0
2
3

2
0
2
4

2
0
2
5

A
n

n
u

a
l 
A

d
u

lt
 S

u
rv

iv
a
l 
R

a
te

s
A

n
n

u
a
l 
J
u

v
e
n

il
e
 S

u
rv

iv
a
l 
R

a
te

s

S
u

rv
iv

a
l 
a

n
d

 I
n

it
ia

l 
P

o
p

u
la

ti
o

n
 E

s
ti

m
a
te

s

Y
e
a
r

M
O

D
E

L
 A

S
S

U
M

P
T

IO
N

S

205



D
e
ri

v
e
d

 E
s
t

F
ie

ld
 E

s
t

F
ie

ld
 S

E
D

e
ri

v
e
d

 E
s
t

F
ie

ld
 E

s
t 

w
/ 

b
u

ll
 a

d
j

F
ie

ld
 E

s
t 

w
/o

 

b
u

ll
 a

d
j

F
ie

ld
 S

E
J
u

v
Y

rl
 m

a
le

s
2
+

 M
a
le

s
F

e
m

a
le

s
T

o
ta

l 
H

a
rv

e
s
t

T
o

ta
l 
M

a
le

s
F

e
m

a
le

s

1
9
9
3

57
.6

0
4.

57
17

.0
9

42
.7

0
32

.0
3

3.
12

73
10

5
24

9
26

6
69

3
33

.7
6.

1
1
9
9
4

45
.3

2
4.

03
22

.6
2

24
.9

6
18

.7
2

2.
34

68
73

23
5

33
0

70
6

24
.3

7.
2

1
9
9
5

38
.5

8
2.

33
24

.1
1

25
.1

8
18

.8
8

1.
51

50
50

31
4

25
2

66
6

25
.6

5.
4

1
9
9
6

42
.8

0
2.

80
26

.0
2

19
.3

7
14

.5
2

1.
46

65
35

32
8

50
8

93
6

24
.8

10
.7

1
9
9
7

44
.4

0
2.

15
24

.6
4

23
.7

8
17

.8
3

1.
23

12
4

42
49

4
26

3
92

3
33

.0
5.

6
1
9
9
8

47
.3

8
2.

70
32

.8
1

50
.2

1
37

.6
6

2.
33

12
1

98
34

2
51

1
10

72
22

.0
9.

7
1
9
9
9

42
.2

5
2.

06
34

.3
5

31
.8

9
23

.9
2

1.
45

78
68

38
5

45
1

98
2

21
.7

8.
6

2
0
0
0

45
.5

9
2.

37
34

.1
7

31
.3

0
23

.4
7

1.
57

12
4

11
2

39
4

48
6

11
16

24
.0

9.
4

2
0
0
1

50
.0

7
3.

15
38

.2
9

41
.2

2
30

.9
1

2.
31

67
91

42
1

36
9

94
8

20
.6

6.
7

2
0
0
2

39
.1

5
2.

43
36

.8
5

30
.5

1
22

.8
9

1.
75

97
71

57
0

44
0

11
78

24
.9

7.
7

2
0
0
3

43
.2

2
2.

41
38

.2
4

44
.7

0
33

.5
2

2.
05

17
2

61
64

2
45

1
13

26
24

.5
7.

4
2
0
0
4

43
.2

9
2.

00
37

.6
6

37
.5

9
28

.2
0

1.
52

11
0

54
52

8
44

9
11

41
21

.3
7.

3
2
0
0
5

48
.7

9
2.

46
41

.1
8

41
.1

9
30

.8
9

1.
83

11
9

10
3

54
7

72
8

14
97

21
.4

11
.2

2
0
0
6

39
.5

6
2.

21
40

.0
4

35
.7

5
26

.8
1

1.
73

14
9

54
80

7
69

3
17

03
26

.9
10

.6
2
0
0
7

45
.5

7
1.

83
43

.2
0

46
.2

9
34

.7
2

1.
54

30
9

86
75

7
92

5
20

77
24

.8
13

.5
2
0
0
8

44
.4

1
1.

54
41

.4
2

39
.6

6
29

.7
4

1.
19

29
6

55
10

19
10

32
24

02
31

.3
15

.4
2
0
0
9

39
.8

1
1.

56
47

.1
7

48
.5

8
36

.4
3

1.
48

19
3

80
78

9
11

79
22

41
24

.8
17

.4
2
0
1
0

36
.2

3
1.

28
48

.4
9

49
.1

8
36

.8
9

1.
29

14
0

10
2

97
4

12
45

24
61

29
.5

19
.0

2
0
1
1

44
.9

1
1.

50
45

.2
9

40
.2

3
30

.1
7

1.
17

16
1

78
96

1
11

52
23

52
32

.9
19

.8
2
0
1
2

28
.4

1
1.

65
46

.1
3

50
.4

7
37

.8
6

1.
98

19
6

46
95

2
10

81
22

75
32

.5
19

.4
2
0
1
3

39
.8

9
1.

51
42

.5
8

45
.0

3
33

.7
7

1.
36

20
0

80
10

00
13

50
26

30
40

.9
26

.9
2
0
1
4

2
0
1
5

2
0
1
6

2
0
1
7

2
0
1
8

2
0
1
9

2
0
2
0

2
0
2
1

2
0
2
2

2
0
2
3

2
0
2
4

2
0
2
5

J
u

v
e
n

il
e
/F

e
m

a
le

 R
a
ti

o
S

e
g

m
e
n

t 
H

a
rv

e
s
t 

R
a
te

 (
%

 o
f 

P
re

h
u

n
t 

S
e
g

m
e
n

t)
Y

e
a
r

T
o

ta
l 
M

a
le

/F
e
m

a
le

 R
a
ti

o

C
la

s
s

if
ic

a
ti

o
n

 C
o

u
n

ts
H

a
rv

e
s
t

206



C
o

m
m

e
n

ts
:

F
IG

U
R

E
S

0.
00

10
.0

0

20
.0

0

30
.0

0

40
.0

0

50
.0

0

60
.0

0

Total Males/100 Females

O
b

s
e
rv

e
d

 v
s
 P

re
d

ic
te

d
 P

o
s

th
u

n
t 

T
o

ta
l 

M
a
le

/F
e

m
a
le

 R
a
ti

o
s

Fi
el

d 
E

st
 w

/o
 b

ul
l a

dj
us

tm
en

t
Fi

el
d 

Es
t w

/ b
ul

l a
dj

D
er

iv
ed

 E
st

0

20
00

40
00

60
00

80
00

10
00

0

12
00

0

14
00

0

Estimated Posthunt Population

P
o

s
th

u
n

t 
P

o
p

u
la

ti
o

n
 E

s
ti

m
a
te

M
od

el
 P

op
ul

at
io

n 
Es

t
Fi

el
d 

Po
pu

la
tio

n 
Es

t
To

ta
l C

la
ss

ifi
ed

Tr
en

d 
C

ou
nt

O
bj

ec
tiv

e

0.
0

5.
0

10
.0

15
.0

20
.0

25
.0

30
.0

35
.0

40
.0

45
.0

% of Prehunt Segment

S
e

g
m

e
n

t 
H

a
rv

e
s

t 
R

a
te

To
ta

l M
al

es
Fe

m
al

es

0.
00

0.
20

0.
40

0.
60

0.
80

1.
00

1.
20

1993

1995

1997

1999

2001

2003

2005

2007

2009

2011

2013

2015

2017

2019

2021

2023

2025

Survival

E
s
ti

m
a
te

d
 v

e
rs

u
s
 O

b
s
e
rv

e
d

 S
u

rv
iv

a
l 

R
a
te

s

M
od

el
 A

nn
ua

l A
du

lt
M

od
el

 W
in

te
r J

uv
Fi

el
d 

An
nu

al
 A

du
lt

Fi
el

d 
W

in
te

r J
uv

en
ile

207



APPENDIX A: 

Tooth Age Data for Laramie Peak / Muddy Mountain Elk 

 

 

The Laramie Peak / Muddy Mountain Elk Herd Unit (Wyoming Hunt Areas 7 & 19) has 
historically built a reputation for superior hunting, both in terms of high bull ratios and bull 
quality.  Bull ratios are managed under the special management criteria, with a goal of 
maintaining 30-40 per 100 cows.  Bull quality is monitored annually using cementum annuli 
tooth age from a sample of hunter-harvested elk and categorical postseason classifications based 
on antler size.    
 
Tooth age data from the Laramie Peak / Muddy Mountain herd have been collected in nearly all 
years from 1997-2012.  Tooth samples are solicited from both bull and cow elk hunters, as 
female age data is more representative of a random sample across age classes, while bull age 
data is biased towards hunter preferences for more mature age classes.  Sample size has varied 
from year to year depending upon hunter response rates.  In 2012, a total of 900 “any elk” 
hunters and 925 antlerless elk hunters in the herd unit were solicited for tooth samples.   Of those 
solicited, 101 returned teeth from bulls and 73 returned teeth from cows.  Samples received from 
calf elk were removed from resulting totals so as not to skew statistics on adult age classes.   
 
Average tooth age of sampled adult male and female elk has remained relatively stable over the 
past four years (see Figure 1 & 2).  In 2012, the average age of female elk sampled was 5.20, and 
the average age of male elk was 5.44.  Median age of females was 4.5 and of males was 5.5.  Of 
those bulls sampled, 61% were age 2-5 and 36% were age 6-10.  Of those cows sampled, 53% 
were age 2-5 and 25% were age 6-10.  This disparity between harvested bull age versus 
harvested cow age illustrates hunter preferences for older aged bulls.   
 
Percentage of bulls aged 6-10 has gradually increased from 2001-2012.  License issuance in the 
herd unit has also increased over the same time period as this population grew steadily through 
2007.  Managers believe that population size has been gradually decreasing over the past four 
years, and license issuance has been maintained at a record high during the same time period.   
 
In those same years (2009-2012), more than a third of tooth-sampled bulls were age 6-10 as 
overall harvest increased, indicating that older age-class bulls have been increasingly available 
for harvest.  This contradicts observed antler class data during the same time period that shows a 
decline of Class II (6 points on a side or better) bulls in the herd (see Figure 3).  This disparity 
may be due to increased selectivity of hunters for older age-class bulls, compared to the more 
random sample of bulls surveyed during postseason classification flights.  In addition, hunters 
submitting teeth may be biased towards older age class bulls, as hunters who are pleased with the 
quality of their animals may be more likely to submit samples. Regardless, one must assume 
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inherent biases within this sampling scheme apply equally across years.  Thus, emerging trends 
in mean and median ages of sampled bulls warrant discussion.   
 
The increasingly high percentage of older age-class bull elk is a surprising trend, considering that 
managers believe this herd has been decreasing since 2009.  License issuance has remained high, 
and one would expect it to become more and more difficult to find and harvest older age-class 
bulls in a declining population.  At the same time, average tooth age of sampled cows has slowly 
decreased since 2007, while license issuance and season length were liberalized.  This seems to 
corroborate the declining trend seen in the population model. Collectively, these data seem to 
indicate that this herd can continue support a high number of any-elk licenses and a high level of 
harvest without compromising bull ratios or bull quality.  Any observed decline in Class II bulls 
during postseason classifications may be related more to environmental variables, as it is not 
borne out in tooth age data.    Any-elk license issuance should therefore be maintained until tooth 
sample data show a decline in the percentage of older age-class bulls, a decline in harvest 
success, and/or a decline in bull ratios below special management limits.   
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Figure 3. Antler classification of bull elk from the Laramie Peak/Muddy Mountain Herd Unit, 2008-
2012.   

Mature Bull Antler Classification 
Bio- 
Year 

Area 7   (N / %) Area 19   (N / %) EL 741   (N / %) 

Class I Class II Total Class I Class II Total Class I Class II Total 

2008 82  
(23%) 

270 
(77%) 352 41  

(26%) 
119 

(74%) 160 123 

(24%) 

389 

(76%) 
512 

2009 211 
(49%) 

219 
(51%) 430 58  

(41%) 
84  

(59%) 142 269 

(47%) 

303 

(53%) 
572 

2010 246 
(47%) 

280 
(53%) 526 61  

(54%) 
52  

(46%) 113 307 

(48%) 

332 

(52%) 
639 

2011 278 
(69%) 

128 
(31%) 406 104 

(73%) 
38 

(27%) 142 382 

(70%) 

166 

(30%) 
548 

2012 76 
(56%) 

60 
(44%) 136 160 

(71%) 
66 

(29%) 226 236 

(65%) 

126 

(35%) 
362 
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2012 - JCR Evaluation Form
SPECIES:  Elk PERIOD: 6/1/2012 - 5/31/2013

HERD: EL742 - RATTLESNAKE

HUNT AREAS: 23 PREPARED BY: HEATHER 
O'BRIEN

2007 - 2011 Average 2012 2013 Proposed
Population: 1,250 1,081 1,009

Harvest: 158 117 156

Hunters: 325 388 345

Hunter Success: 49% 30% 45%

Active Licenses: 348 404 390

Active License Percent: 45% 29% 40%

Recreation Days: 2,773 3,906 3,700

Days Per Animal: 17.6 33.4 23.7

Males per 100 Females 40 28

Juveniles per 100 Females 34 38

Population Objective: 1,000

Management Strategy: Recreational

Percent population is above (+) or below (-) objective: 8%

Number of years population has been + or - objective in recent trend: 22

Model Date: 5/6/2013

Proposed harvest rates (percent of pre-season estimate for each sex/age group):
JCR Year Proposed 

Females ≥ 1 year old: 7.7% 9.9%

Males ≥ 1 year old: 24.4% 31.6%

Juveniles (< 1 year old): 1% 6%

Total: 9.66% 13.2%

Proposed change in post-season population: -10.6% -14.6%

215



216



217



5/6/13 gfi.state.wy.us/JCR/frmSummaryRDisplay.aspx

gfi.state.wy.us/JCR/frmSummaryRDisplay.aspx 1/1

2007 - 2012 Postseason Classification Summary

for Elk Herd EL742 - RATTLESNAKE

 MALES FEMALES JUVENILES Males to 100 Females Young to

Year Post Pop Ylg Adult Total % Total % Total %

Tot

Cls

Cls

Obj Ylng Adult Total

Conf 

Int

100

Fem

Conf

Int

100

Adult

 
2007 1,317 36 11 47 12% 277 68% 84 21% 408 283 13 4 17 ± 3 30 ± 4 26

2008 1,286 38 34 72 21% 195 58% 68 20% 335 375 19 17 37 ± 6 35 ± 5 25

2009 1,342 27 84 111 29% 192 49% 85 22% 388 579 14 44 58 ± 7 44 ± 6 28

2010 1,255 24 47 71 23% 166 55% 66 22% 303 415 14 28 43 ± 7 40 ± 6 28

2011 1,061 17 90 107 32% 185 56% 38 12% 330 443 9 49 58 ± 7 21 ± 4 13

2012 1,076 26 32 58 17% 204 60% 77 23% 339 384 13 16 28 ± 4 38 ± 5 29
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2013 HUNTING SEASONS 

RATTLESNAKE ELK (EL742) 

 

Hunt  Date of Seasons   

Area Type Opens Closes Quota Limitations 

23 1 Oct. 1 Oct. 31  125 Limited quota licenses; any elk 
 

  Nov. 15 Dec. 15  Unused Area 23 Type 1 licenses  
      
 4 Oct. 1 Oct. 31 125 Limited quota licenses; antlerless elk 

 
 

  Nov.15 Dec. 15  Unused Area 23 Type 4 licenses, also 
valid in Area 128  
 

 6 Oct. 1 Oct. 31 
 

200 Limited quota licenses; cow or calf 

  Nov. 15 Dec. 15  Unused Area 23 Type 6 licenses, also 
valid in Area 128 
  

Archery  Sept. 1 Sept. 30  Refer to license and type limitations in 
Section 3 

  

 

 

 

 

 

 

Management Evaluation 

Current Postseason Population Management Objective: 1,000 
Management Strategy:  Recreational 
2012 Postseason Population Estimate:  1,100 
2013 Proposed Postseason Population Estimate:  1,000 
 
The Rattlesnake Elk Herd Unit has a postseason population management objective of 1,000 elk.  
The herd is managed using the recreational management strategy, with a goal of maintaining 
postseason bull ratios of 15-29 bulls per 100 cows.  The objective and management strategy were 
revised in 2012 from a postseason objective of 200 to 1,000.  The old objective was antiquated, 
unreasonable, and inadequate to meet the expectations of hunters, landowners, and managers.    
 

Hunt Area Type Quota change from 2012 
23 1 0 
 4 0 
 6 +25 
 7 -25 
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Herd Unit Issues 

 
Hunting access within the herd unit is variable.  The majority of occupied elk habitat is 
accessible for hunting via public land and hunter management area access.  However, there is 
one ranch within the central part of occupied habitat that does not allow any access for hunting.  
Hunters have expressed frustration when elk take refuge in this area, as they tend to remain there 
due to low hunter pressure and good forage conditions.  The main land use within the herd unit is 
traditional ranching and grazing of livestock, with isolated areas of oil and gas development.  
There is the potential for future mining of precious metals and rare earths in the hunt area, but 
current levels of activity are low.  Disease outbreaks are not a concern in this herd unit. 
 

Weather & Habitat 

 
The winter of 2011-2012 was mild with below average snow accumulations and relatively warm 
temperatures.  The summer and fall of 2012 and early winter of 2013 were extremely dry with 
above average temperatures.  While there are no established habitat transects to quantify shrub 
production or utilization trends in the herd unit, severe drought conditions in 2012 resulted in 
poor forage growth, poor forage quality, and a general lack of available water.  The Rattlesnake 
Elk Herd seems to have tolerated the drought better than other big game species in the area, as 
elk were distributed across their normal range and calf ratios were comparable to historic 
averages.   
 
Field Data 

 
Observed calf ratios are highly erratic in this herd unit due to varying survey conditions and 
levels of effort across years.  Thus it is difficult to correlate changes in population size or make 
decisions regarding license issuance based on observed calf ratios.  Instead managers continue to 
focus on maximizing cow harvest without over-saturating the area with hunter pressure.  
Increases in license issuance are not warranted unless access improves and there are no large 
areas where elk can take refuge from harvest pressure.   
 
Observed bull ratios are also highly variable as a result of variable survey conditions and levels 
of effort from year to year.  Since 2001, observed bull ratios have ranged from as low as 13 to as 
high as 58 per 100 cows.   Years with low observed bull ratios were followed by years with 
much higher observed ratios; indicating bulls were likely missed during classification surveys in 
some years, or elk are immigrating/emigrating to and from adjacent hunt areas.  Again, license 
issuance and season structure changes in this herd are not typically made based on observed bull 
ratios.   Instead, seasons are designed to maximize cow harvest and maintain relatively good 
license success without overcrowding hunters.    
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Harvest Data 

 
License success in this herd unit is typically in the 40th percentile and is fairly consistent, 
indicating that opportunity has remained fairly similar across years. Hunter days per animal 
fluctuate from year to year, but this may be a function of changes in access due to weather and 
road conditions.  The persistence of unattainable elk in the aforementioned private land refugia 
most certainly contributed to higher hunter days and lower license success in 2012.  In years with 
more severe winter conditions, elk are often forced onto adjacent public lands where they can be 
more readily harvested.    
 
Population 

 
The 2012 postseason population estimate was approximately 1,100 and decreasing.  Postseason 
classification data and harvest data are applied to the model to predict population size and trends 
for this herd.  No sightability or other population estimate data are currently available to further 
align the model.  Managers are currently discussing the combination of several central Wyoming 
elk herds, where interchange of animals is known to occur. Modeling larger herds with less 
interchange should produce higher quality models that predict trends more accurately.   
 
The “Constant Juvenile Survival – Constant Adult Survival” (CJ,CA) spreadsheet model was 
selected for the postseason population estimate of this herd.  This population is difficult to model 
as it is small in size and appears to have consistent interchange with adjacent herds, thus 
violating the closed population assumption of the model.  High variability in observed bull ratios 
also render this herd challenging to model.  The TSJ,CA model was discarded, as it predicts 
population sizes that are lower than actual observed survey totals.  When juvenile survival was 
increased in years known to have mild winter conditions, the SCJ,CA model also predicted 
population sizes that are lower than actual numbers of elk observed.  The TSJ,CA,MSC model 
was not used as it does not seem applicable or necessary for this herd, which does not have 
elevated predation rates from large carnivores.  While the CJ,CA model appears to be the best 
choice to represent the herd, it should be noted that this model selected for the lowest juvenile 
and the highest adult constraints, indicating that it is of poor quality.  Managers recommend 
combining this with adjacent herds to account for interchange and to model a more closed 
population in future years. 
 
Management Summary 

 
Opening day of hunting season in this herd is traditionally October 1st, and closing dates have 
differed with changing harvest goals from year to year. Season structures have also changed to 
include split seasons in some years in an attempt to maximize harvest.  Input from hunters 
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following the 2012 season indicated poor bull hunting opportunity. Thus for 2013, season dates 
are changing from a continuous to a split season, in the hopes that a break in the season will 
allow time for elk to venture away from refuge areas and become accessible to harvest.  The split 
in season will also result in a later closing date, which increases the possibility that winter 
weather will push elk off their refuge while the season is still open.  Type 7 licenses, which were 
added in 2010 to target a specific area of damage, will be eliminated as they are no longer 
needed.  Those licenses removed from the Type 7 license will be added to the Type 6 license, 
which is valid in the whole hunt area.  Goals for 2013 are to improve access to elk by modifying 
season structure, increase harvest on cows, extend opportunity to hunt bulls, and improve overall 
harvest success.   
 
If we attain the projected harvest of approximately 156 elk and assuming average calf ratios, this 
herd will maintain itself near objective.  The predicted 2013 postseason population estimate for 
the Rattlesnake Elk Herd is approximately 1,000 animals.   
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2012 - JCR Evaluation Form

SPECIES:  Elk PERIOD: 6/1/2012 - 5/31/2013

HERD:  EL743 - PINE RIDGE

HUNT AREAS:  122 PREPARED BY: HEATHER O'BRIEN

2007 - 2011 Average 2012 2013 Proposed

Hunter Satisfaction Percent 0% 77% 80%

Landowner Satisfaction Percent 0% 57% 60%

Harvest: 44 51 75

Hunters: 66 71 110

Hunter Success: 67% 72% 68 %

Active Licenses: 69 67% 140

Active License Percentage: 64% 67% 54 %

Recreation Days: 323 352 550

Days Per Animal: 7.3 6.9 7.3

Males per 100 Females: 0 0

Juveniles per 100 Females 0 0

Satisifaction Based Objective 60%

Management Strategy: Private

Percent population is above (+) or (-) objective: 7%

Number of years population has been + or - objective in recent trend: 1
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2013 HUNTING SEASONS 

PINE RIDGE ELK (EL743) 

 

Hunt  Date of Seasons   

Area Type Opens Closes Quota Limitations 

122 1 Oct. 15 Nov. 30 100 Limited quota licenses; any elk 
 

  Dec. 1 Dec. 14  Unused Area 122 Type 1 licenses valid for 
antlerless elk 
 

 6 Oct. 15 Dec. 14 100 Limited quota licenses; cow or calf 
 

Archery  Sept. 1 Sept. 30  Refer to license and type limitations in 
Section 3 

  

 

 

 

Management Evaluation 

Current Hunter/Landowner Satisfaction Management Objective: 60%  hunter/landowner 
satisfaction; bull quality 
Management Strategy:  Private Land 
2012 Hunter Satisfaction Estimate: 77% 
2012 Landowner Satisfaction Estimate:  57%  
Most Recent 3-year Running Average Hunter Satisfaction Estimate:  NA 
Most Recent 3-year Running Average Landowner Satisfaction Estimate:  NA 
 
The Pine Ridge Elk Herd Unit has a management objective based on 60% or higher landowner 
and hunter satisfaction.  As a secondary objective, managers strive to maintain a bull harvest 
consisting of 60% mature, branch-antlered bulls.  This objective was revised in 2012.  An 
objective based upon postseason population estimates was not feasible for this herd unit.  
 
Herd Unit Issues 

 
Nearly all elk in this herd reside in and along the timbered Pine Ridge escarpment in the north 
central portion of the herd unit.  Land use consists of traditional ranching and livestock grazing 
mixed with areas of intensive oil and gas, wind, and uranium development. Access to hunting is 
tightly controlled by private landowners, and achieving adequate harvest to manage growth of 
this herd is very difficult.  Most landowners have historically voiced satisfaction with the number 
of elk on their lands within this herd, thus hunter access has remained restricted.  Many 

Hunt Area Type Quota change from 2012 
122 1 +50 

 6 0 
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landowners that control access to elk in this herd charge high fees for bull hunting, and access for 
cow/calf hunting is limited such that two thirds of Type 6 licenses typically remain unsold 
annually.   
 
Weather & Habitat 

 
Currently there are no habitat or classification data collected in this herd unit given the 
Department’s minimal management influence and budgetary constraints.  Instead, fixed-wing 
winter trend counts are conducted as budget and weather conditions allow. Previous trend counts 
conducted in 2009 and 2010 found a total of approximately 350 and 150 elk, respectively.  A 
winter trend count conducted under optimum conditions in December 2012 found a total of 840 
elk, indicating this herd is larger than field personnel and landowners previously believed. 
 
Field Data 

 
Landowner and hunter satisfaction surveys are used to manage the Pine Ridge Elk Herd Unit.  
Survey results must show that 60% of landowners and hunters alike were either “satisfied” or 
“very satisfied” with the previous year’s hunting season in order to justify similar seasons for the 
following year.  A secondary objective is also used in the Pine Ridge Elk Herd Unit to anchor the 
results of satisfaction surveys to a population parameter.  In this case, age class targets are 
determined from the harvest survey and used as a measure of bull quality.  The percentage of 
mature (i.e. branch-antlered) bulls in the male portion of the annual harvest is used, with a 3-year 
trend average of 60% minimum being the threshold for management action.  In 2013, 57% of 
landowners and 77% of hunters who returned surveys said they were “satisfied” or “very 
satisfied” with the number of elk in the Pine Ridge Elk Herd Unit, and the three-year average for 
mature bulls in the harvest was 86%.   While hunter satisfaction and quality of harvested bulls 
exceeded the 60% threshold, landowner satisfaction did not.  Managers are therefore tasked with 
making changes to the 2013 hunting season in an attempt to improve landowner satisfaction.   
 
Harvest Data 

 
Hunter success in this herd unit is typically in the 50-70th percentile and fluctuates with access 
and license issuance.  Hunter success has improved the last three years in a row from 63 to 80 
percent, while license issuance has remained constant and antlerless elk licenses have remained 
undersold.  Improved harvest success is likely associated with a growing number of elk in the 
Pine Ridge Herd, though other factors may have contributed to hunter success such as improved 
weather conditions for access.  Despite improved hunter success, leftover antlerless licenses 
indicate landowner tolerance of hunters remains low while tolerance of elk remains high.  Until 
landowners agree to provide more liberal access to antlerless elk hunters, an increase in 
antlerless elk license issuance is not warranted.  However, several landowners have requested 
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an increase of Type 1 any-elk licenses for 2013.  Though higher harvest of bulls will not control 
the continued growth of this herd, Type 1 hunters can purchase an additional Type 6 license.  
Managers are hopeful that encouraging this possibility with hunters will increase both bull and 
cow harvest in the herd unit, and that landowners will grow accustomed to a higher number 
hunters on their ranches.      
 
Management Summary 

 
The elk season in this herd unit now opens on October 15th following the close of deer seasons.  
In more recent years, closing dates have been extended as landowners have agreed to liberalize 
access later in the season.  The same season dates will be used for 2013, with an increase of Type 
1 licenses as several landowners have expressed the desire for additional hunters.  An increase of 
Type 6 licenses cannot be justified until access improves for antlerless hunters within the herd 
unit.  Goals for 2013 are to increase communications with landowners to discuss options that will 
increase female elk harvest, to improve hunting access, and ultimately improve landowner 
satisfaction regarding elk numbers in this herd.   
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