
2013 - JCR Evaluation Form

SPECIES:  Pronghorn PERIOD: 6/1/2013 - 5/31/2014

HERD:  PR520 - CHALK BLUFFS

HUNT AREAS:  111 PREPARED BY: MARTIN HICKS

2008 - 2012 Average 2013 2014 Proposed

Hunter Satisfaction Percent 67% 69% 60%

Landowner Satisfaction Percent 0% 38% 60%

Harvest: 199 90 70

Hunters: 270 148 140

Hunter Success: 74% 61% 50%

Active Licenses: 303 175 145

Active License Percentage: 66% 51% 48%

Recreation Days: 1,277 568 400

Days Per Animal: 6.4 6.3 5.7

Males per 100 Females: 25 16

Juveniles per 100 Females 44 30

Satisifaction Based Objective 60%

Management Strategy: Recreational

Percent population is above (+) or (-) objective: -6%

Number of years population has been + or - objective in recent trend: 1
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2008 - 2013 Preseason Classification Summary

for Pronghorn Herd PR520 - CHALK BLUFFS

 MALES FEMALES JUVENILES Males to 100 Females Young to

Year Pre Pop Ylg Adult Total % Total % Total %
Tot
Cls

Cls
Obj Ylng Adult Total

Conf 
Int

100
Fem

Conf
Int

100
Adult

 
2008 0 2 24 26 19% 77 56% 35 25% 138 304 3 31 34 ± 0 45 ± 0 34

2009 0 1 15 16 11% 89 59% 46 30% 151 348 1 17 18 ± 0 52 ± 0 44

2010 0 0 17 17 15% 78 70% 17 15% 112 289 0 22 22 ± 0 22 ± 0 18

2011 0 1 14 15 13% 67 58% 34 29% 116 370 1 21 22 ± 0 51 ± 0 41

2012 0 4 11 15 19% 41 51% 24 30% 80 285 10 27 37 ± 0 59 ± 0 43

2013 0 0 11 11 11% 69 68% 21 21% 101 357 0 16 16 ± 0 30 ± 0 26

4



2014 HUNTING SEASONS 
CHALK BLUFFS PRONGHORN HERD (PR520) 

 
 

Hunt 
Area 

     
Type 

Dates of Seasons   
Opens Closes Quota Limitations 

111 1 Sept. 20 Oct.14 100  Limited Quota; any antelope 
 6 Sept. 20 Oct.14 50  Limited Quota; doe or fawn 

  Nov. 15 Dec. 31                    Unused Area 111 Type 1 and Type 6 
licenses valid for doe or fawn 

      
Archery  Aug. 15 Sept. 19                   Refer to Section 3 of this Chapter 

 
 

Hunt Area Type Quota change from 2013 
111 1 0 

 6 -50 
 
Management Evaluation 
Current Management Objective: Landowner and hunter satisfaction; Target goal > 60% 
Management Strategy: Recreational 
2013 Hunter Satisfaction Estimate: 67% 
2013 Landowner Satisfaction Estimate: 38% 
Most Recent 3-year Running Average Hunter Satisfaction Estimate: 69% 
Most Recent 3-year Running Average Landowner Satisfaction Estimate: 38% 
Population Estimate: ~400 
 
Herd Unit Issues 
The management objective for the Chalk Bluffs Pronghorn Herd Unit was a numeric post-season 
population objective and was changed starting in 2013 to a landowner and hunter satisfaction 
objective of 60% satisfaction.  The change was based on public involvement during the 2013 
herd objective review process.  The management strategy is a recreational management with a 
pre-season buck ratio range of 20-59 Bucks:100 Does.   
 
This herd unit is predominately private land with little public access.  Urban and industrial 
development has decreased the amount of occupied habitat.  Pronghorn do move into Wyoming 
from Colorado when weather events occur and pronghorn become dependent on winter wheat 
resulting in damage complaints from landowners.  To address this problem there is a late season 
doe/fawn license available to hunters.  
 
There is not a postseason population estimate for a variety of reasons: 1)  Open population with 
Colorado and Nebraska, 2) Restricted access due to urban encroachment and industrial gas 
development,  which prevents our ability to influence harvest, 3) Poor classification data, which 
is always well below the adequate sample size and 4) No reliable working model.   
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Weather 
Weather during 2013 was mild with above average precipitation in August and September 
providing additional forage to put pronghorn in good condition going into the 2013/14 winter.  
However, an early October snow storm most likely stressed pronghorn and could have 
contributed to higher than normal mortality rates.  Refer to the following website links for 
weather data: http://www.ncdc.noaa.gov/temp-and-precip/time-series/ and 
http://www.ncdc.noaa.gov/oa/climate/research/prelim/drought/pdiimage.html.  
 
Habitat 
We have not established habitat transects in this herd unit, nor do we intend to.  Pronghorn in this 
herd unit are dependent on agricultural fields when they are not in Colorado.  Seasons are 
designed to reduce damage when densities increase past the comfort levels of landowners. 
 
Field Data 
Due to our inability to collect data there is little confidence in classification data.  Comparison to 
the adjacent Hawk Springs Herd Unit where fawn ratios have increased, it was expected that the 
same held true for this herd unit, resulting in an increase in the population.   This herd unit is 
challenging to manage due to interstate movement into Colorado and an increase in industrial 
and residential expansion, license numbers will remain conservative.  A sharp decline in success 
and an increase in effort for Type 6 licenses have resulted in a proposed decrease of 50.   Type 1 
licenses will remain at 100. A late season license will continue to be available to address damage 
concerns when pronghorn move in from Colorado.  The landowner and hunter satisfaction 
survey showed that 69% of the hunters were satisfied and 38% of the landowners were satisfied.  
This is the first year that the objective is a satisfaction survey so there is not a three year running 
trend for landowners.  The small sample size (n=13) does not provide a reliable response.  
However, the 38% that were satisfied is plausible given the concerned comments received from 
landowners regarding crop damage. The three-year running average of 69% for sportsmen is 
surprising given there is little access and fewer pronghorn available to harvest. 
 
Harvest Data 
Hunter harvest success in 2013 decreased by 18% (refer to page 2 of the JCR).  This is plausible 
given poor access and an increase in urban and industrial development.  Hunter effort was 
similar in 2013 compared to the five-year average. It is difficult to ascertain the reason for the 
similar effort.  License numbers decreased as a result of past success and effort and perceived 
population trends.  Lack of access and a decrease in the population should result in an increase in 
effort.  Perhaps the hunters that did have access were able to take advantage of the pronghorn 
movement from Colorado into Wyoming later in the season.  
 
Population 
There is not a reliable working model for this herd unit due to lack of classification and harvest 
data in conjunction with an open population due to movement into Colorado.  As a result 
management strategies were converted from a post-season population objective to a hunter and 
landowner satisfaction survey.  Perceived population trends based on personnel, landowner and 
hunter observations indicate this population is declining.  Lack of adequate habitat due to urban 
and industrial development is the most probable reason.  
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Management Summary 
This season traditionally starts the third Saturday in September and runs for about three weeks.  
To simplify regulations and standardize the opening date with the Hawk Springs Herd Unit the 
opening date is now September 20.  In an attempt to address the decreasing herd along with 
difficulties in obtaining desired harvest the Type 6 licenses were decreased by 50.  Landowners 
are still in favor of the late season hunt from November 15 – December 31.  Based on past 
seasons we predict a harvest of 40 bucks, 25 does and 5 fawns for a total of 70 pronghorn. 
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2013 - JCR Evaluation Form
SPECIES:  Pronghorn PERIOD: 6/1/2013 - 5/31/2014

HERD: PR521 - HAWK SPRINGS

HUNT AREAS: 34-36 PREPARED BY: MARTIN HICKS

2008 - 2012 Average 2013 2014 Proposed
Population: 7,420 5,500 5,100

Harvest: 1,089 1,125 985

Hunters: 1,213 1,233 1,170

Hunter Success: 90% 91% 84%

Active Licenses: 1,396 1,462 1,330

Active License Percent: 78% 77% 74%

Recreation Days: 4,667 5,403 4,600

Days Per Animal: 4.3 4.8 4.7

Males per 100 Females 42 52

Juveniles per 100 Females 47 50

Population Objective: 6,000

Management Strategy: Recreational

Percent population is above (+) or below (-) objective: -8.3%

Number of years population has been + or - objective in recent trend: 20

Model Date: 03/03/2014

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

Females ≥ 1 year old: 13% 11%

Males ≥ 1 year old: 39% 40%

Juveniles (< 1 year old): 4% 4%

Total: 16% 15%

Proposed change in post-season population: -11% -8%
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2008 - 2013 Preseason Classification Summary

for Pronghorn Herd PR521 - HAWK SPRINGS

 MALES FEMALES JUVENILES Males to 100 Females Young to

Year Pre Pop Ylg Adult Total % Total % Total %
Tot
Cls

Cls
Obj Ylng Adult Total

Conf 
Int

100
Fem

Conf
Int

100
Adult

 
2008 9,800 158 177 335 30% 524 47% 265 24% 1,124 1,418 30 34 64 ± 7 51 ± 6 31

2009 9,000 144 166 310 20% 872 57% 359 23% 1,541 1,010 17 19 36 ± 4 41 ± 4 30

2010 8,800 69 161 230 18% 658 53% 360 29% 1,248 1,183 10 24 35 ± 4 55 ± 5 41

2011 8,000 104 160 264 21% 669 54% 309 25% 1,242 1,378 16 24 39 ± 4 46 ± 5 33

2012 7,400 94 132 226 23% 517 53% 240 24% 983 1,297 18 26 44 ± 5 46 ± 6 32

2013 6,800 88 201 289 26% 558 50% 279 25% 1,126 1,184 16 36 52 ± 6 50 ± 6 33
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2014 HUNTING SEASON 

HAWK SPRINGS PRONGHORN HERD (PR521) 
 

Hunt 
Area 

    
Type 

Date of Seasons   
Opens Closes Quota Limitations 

34 1 Sept. 20 Oct. 14 800 Limited quota; any antelope  
 6 Sept. 20 Dec. 31 500 Limited quota; doe or fawn  
      

ARCHERY     
     

34,35,36  Aug. 15 Sept. 19 Refer to Section 3 of this Chapter 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Management Evaluation 
Current Management Objective: 6,000 
Management Strategy: Recreational 
2013 Postseason Population Estimate: ~5,500 
2014 Postseason Population Estimate: ~5,100 
 
Herd Unit Issues 
The management objective for the Hawk Springs Herd Unit is a post-season population objective 
of 6,000 pronghorn, which is a decrease of 1,000 from the previous objective of 7,000.  In 
addition hunt areas 34-36 were combined to simplify management and hunting regulations.  The 
numeric herd objective was decreased and hunt areas combined based on internal 
recommendations and public involvement during the 2013 herd objective review process. The 
management strategy is recreational management with a pre-season buck ratio range of 20-59 
Bucks:100 Does.   
 

Hunt Area Type Quota change from 2013 
34 1 +550 
34 6 +225 
34 7 -150(deleted) 
35 1 -375(deleted) 
35 6 -300(deleted) 
36 1 -175(deleted) 
36 6 -125(deleted) 

Total 1 0 
 6 -200 
 7 -150(deleted) 
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The 2013 post-season population estimate was about 5,500 pronghorn with the population slowly 
trending downward from a high of 9,300 in 2006.  The last line-transect survey conducted in this 
herd unit was June 2007 that resulted in a population estimate of 21,000 pronghorn.  This survey 
implied the herd increased by 62% from the previous line-transect conducted in 2003 with a 
population estimate of 8,100.  Given poor fawn production, poor habitat conditions and loss of 
habitat this estimate does not seem plausible.  As a result this model is anchored to the 2003 line-
transect estimate. 
 
The southern end of the herd unit along Interstate Highway 80 to U.S. Highway 85 has 
experienced an increase in urban and industrial development resulting in a decrease in occupied 
habitat.  The northern 2/3 of the unit is comprised of dryland farming, irrigated farming, land 
enrolled into the Conservation Reserve Program and native rangeland.  The majority of issues 
with landowners occur when there are high densities of pronghorn on irrigated and non-irrigated 
agricultural fields.  This typically results in damage issues, which is the rationale behind the late 
season doe/fawn licenses.   
 
The majority of this herd unit is comprised of private land (84%).  Access is available through 
the Department’s PLPW program and limited access to 350 square miles of state land.  
 
Weather 
Weather during 2013 and into 2014 was wetter and colder than normal.  Fawn survival increased 
compared to 2012, most likely to mild winter condition and above average summer/fall moisture. 
Ungulates went into the winter in good body condition as a result of the fall moisture.  Winter 
conditions were somewhat mild with low snowpack but with periods of extreme cold 
temperatures, followed up with above freezing periods.  Refer to the following websites for 
weather data: http://www.ncdc.noaa.gov/temp-and-precip/time-series/ and 
http://www.ncdc.noaa.gov/oa/climate/research/prelim/drought/pdiimage.html.  
 
Habitat 
We do not have established habitat transects for this herd.  Mule deer transects were established 
in 2000.  However, they have been abandoned recently due to lack useful data.  Transects were 
established within mule deer crucial winter range, looking at different plant species that are 
specific to mule deer diets, not pronghorn.  Habitat indices did indicated that shrubs were 
underutilized with low production and lacked the nutrient requirements needed during winter 
months.  Pronghorn in this herd unit are mostly dependent on irrigated and dryland crops.  
 
Field Data 
This herd has been stable to declining due to poor fawn production for the past ten years (10-year 
average: 48 fawns:100 does.  However, the sample size (n=1,124) in 2013 was 21% lower the 
80% C.I. (n=1,418) and was also only met 2 out of the past 5 years (page 4) so ratios need to be 
interpreted with caution.  Doe/fawn license issuance has fluctuated around 750 for the past 5 
years.  Buck ratios have been well within the recommended recreational management range, (52 
Bucks:100 Does in 2012) but limited access prevents additional opportunity to put hunters in the 
field.  The sample size for field check tooth data collected in the field was too small to provide 
accurate estimates for population parameters.  The age data collected indicates a majority of 
male pronghorn are ≥3 years old, which is likely a result of hunters looking for a mature buck.  
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Females ranged from 1+ to 3+ years of age.  Of the hunters surveyed in 2013, 87% were satisfied 
with their hunt, which is higher than the three-year average of 82%.  Based on comments in the 
field during the 2013 hunting season, hunters had more success accessing private land and they 
appreciated the number of acres enrolled into the PLPW program. 
 
Harvest Data 
Hunter success of 91% in 2013 was similar to the ten-year and the state-wide average of 89%.  
There was a drastic decline in success towards the southern end of the herd unit, which was 50% 
in Hunt Area 36.  Urban sprawl, industrial gas development and loss of private land access are 
most likely the reasons for the lower success rate.  Hunter effort was 4.8 days per harvest in 2013 
which was slightly higher than the ten-year average of 4.5 days per harvest and the 2013 state-
wide effort of 4.0 days.  Factors impacting success also contributed to increase in harvest effort.    
 
Population 
The “Constant Juvenile – Constant Adult Survival” (CJ,CA) spreadsheet model was chosen for 
the post season population estimate of this herd.  The model ranks fair with 20 years of data.  
The model is aligned with two of the three past line-transects, providing a standard error. This 
model also has the lowest AIC score, and the model aligns fairly well with observed data. The 
line-transect in 2007 was ignored and the independent estimates of 2001 and 2003 are similar to 
model estimates.  The model predicted a decreasing trend since 2007; given poor fawn 
production and increased female harvest since 2002 this seems plausible.  WGFD personnel 
observations indicate that pronghorn densities would support this trend.  Some landowners still 
feel there are too many pronghorn but the amount of damage has decreased in the last 2-3 years.  
Trends in harvest statistics (stable success, increasing effort) seem to support model simulations 
of a slightly decreasing population. 
 
 
 
Management Summary 
The season opening date was standardized to September 20th along with the combination of Hunt 
Areas 34-36 into Hunt Area 34 during the herd objective review process in 2013.  The 
combination of hunt areas and reduction in the numeric objective will do three things: 1) 
simplify management/harvest for both the department and landowners, 2) provide opportunity 
for hunters by opening up the entire herd unit to hunt, and 3) manage the population at a more 
reasonable level.   
The 2014 season is designed to try and maintain the population within 10% of the new objective 
of 6,000 pronghorn. Given previous harvest rates and the 1,300 licenses available (800 Type 1 
licenses, and 500 Type 6 licenses) we expect to harvest around 985 pronghorn, resulting in a 
post-season population estimate of 5,100 pronghorn. 
 
 

 
 
 

15



IN
PU

T 
Sp

ec
ie

s:
Pr

on
gh

or
n

B
io

lo
gi

st
:

M
ar

tin
 H

ic
ks

H
er

d 
U

ni
t &

 N
o.

:
PH

52
1

M
od

el
 d

at
e:

03
/0

3/
14

C
J,

C
A

C
on

st
an

t J
uv

en
ile

 &
 A

du
lt 

Su
rv

iv
al

14
6

15
5

SC
J,

SC
A

Se
m

i-C
on

st
an

t J
uv

en
ile

 &
 S

em
i-C

on
st

an
t A

du
lt 

Su
rv

iv
al

15
3

16
2

TS
J,

C
A

Ti
m

e-
Sp

ec
ifi

c 
Ju

ve
ni

le
 &

 C
on

st
an

t A
du

lt 
Su

rv
iv

al
10

24
66

75
3

10
24

66
86

2

To
ta

l
To

ta
l

Tr
en

d 
C

ou
nt

O
bj

ec
tiv

e
Ju

ve
ni

le
s

To
ta

l M
al

es
Fe

m
al

es
Ju

ve
ni

le
s

To
ta

l M
al

es
Fe

m
al

es
To

ta
l M

al
es

Fe
m

al
es

To
ta

l A
du

lts
Fi

el
d 

Es
t

Fi
el

d 
SE

19
93

26
33

13
29

54
66

94
27

26
20

10
32

52
90

89
42

17
51

56
65

74
16

70
00

19
94

19
57

17
16

55
52

92
25

19
17

13
78

52
88

85
83

18
34

54
25

72
58

70
00

19
95

17
22

17
97

53
16

88
35

17
04

14
50

52
45

83
99

18
35

53
40

71
75

61
02

11
99

70
00

19
96

28
00

17
98

52
34

98
32

27
90

14
31

51
14

93
35

21
64

55
65

77
29

70
00

19
97

16
82

21
21

54
54

92
57

16
33

16
16

52
49

84
98

19
41

53
02

72
43

70
00

19
98

24
04

19
02

51
96

95
02

23
79

14
46

49
75

88
00

20
34

52
93

73
27

57
88

64
7

70
00

19
99

17
24

19
94

51
87

89
05

16
91

14
82

49
37

81
11

18
40

50
34

68
74

70
00

20
00

15
45

18
03

49
33

82
82

15
19

13
60

48
34

77
13

16
81

49
01

65
82

70
00

20
01

21
51

16
48

48
03

86
02

21
48

12
63

47
86

81
97

18
04

50
71

68
75

80
65

13
99

70
00

20
02

18
13

17
68

49
70

85
51

18
13

12
96

49
25

80
34

17
19

50
89

68
07

70
00

20
03

25
56

16
84

49
87

92
27

25
39

12
25

48
89

86
53

18
84

52
79

71
63

80
69

11
22

70
00

20
04

23
24

18
47

51
73

93
44

22
92

13
63

50
14

86
69

19
26

53
06

72
31

70
00

20
05

26
59

18
87

52
00

97
46

26
28

14
34

49
85

90
47

21
02

53
81

74
82

70
00

20
06

29
68

20
60

52
73

10
30

1
29

18
15

27
49

43
93

88
22

68
54

20
76

88
70

00
20

07
23

53
22

23
53

11
98

87
22

64
17

13
49

16
88

93
22

24
51

72
73

95
70

00
20

08
25

63
21

79
50

68
98

11
25

06
15

87
46

47
87

40
21

84
50

06
71

90
70

00
20

09
20

20
21

40
49

06
90

66
19

15
15

29
44

47
78

91
19

30
46

21
65

51
70

00
20

10
24

77
18

92
45

28
88

97
23

97
12

12
40

49
76

58
17

92
44

12
62

04
70

00
20

11
19

97
17

56
43

24
80

77
19

26
11

12
37

28
67

66
16

59
40

46
57

05
70

00
20

12
18

41
16

26
39

65
74

31
17

69
10

48
34

20
62

38
14

46
36

77
51

23
70

00
20

13
18

02
14

17
36

03
68

22
17

19
79

6
30

69
55

84
12

97
34

30
47

26
70

00
20

14
15

99
12

71
33

61
62

31
15

22
70

4
29

21
51

48
60

00
20

15
20

16
20

17
20

18
20

19
20

20
20

21
20

22
20

23
20

24
20

25

M
O

D
EL

S 
SU

M
M

AR
Y

Fi
t

R
el

at
iv

e 
A

IC
c

C
he

ck
 b

es
t m

od
el

 
to

 c
re

at
e 

re
po

rt

Po
pu

la
tio

n 
Es

tim
at

es
 fr

om
 T

op
 M

od
el

Ye
ar

Pr
ed

ic
te

d 
ad

ul
t E

nd
-o

f-b
io

-y
ea

r P
op

 (y
ea

r i
)

Pr
ed

ic
te

d 
Po

st
hu

nt
 P

op
ul

at
io

n 
(y

ea
r i

)
Pr

ed
ic

te
d 

Pr
eh

un
t P

op
ul

at
io

n 
(y

ea
r i

)
LT

 P
op

ul
at

io
n 

Es
tim

at
e

N
ot

es

SC
J,

SC
A 

M
od

TS
J,

CA
 M

od
el

CJ
,C

A 
M

od
el

Cl
ea

r 
fo

rm

16



M
od

el
 E

st
Fi

el
d 

Es
t

SE
M

od
el

 E
st

Fi
el

d 
Es

t
SE

19
93

0.
63

0.
90

Pa
ra

m
et

er
s:

O
pt

im
 c

el
ls

19
94

0.
63

0.
90

Ju
ve

ni
le

 S
ur

vi
va

l =
0.

62
7

19
95

0.
63

0.
90

Ad
ul

t S
ur

vi
va

l =
0.

89
8

19
96

0.
63

0.
90

In
iti

al
 T

ot
al

 M
al

e 
Po

p/
10

,0
00

 =
 

0.
13

3
19

97
0.

63
0.

90
In

iti
al

 F
em

al
e 

Po
p/

10
,0

00
 =

0.
54

7
19

98
0.

63
0.

90
19

99
0.

63
0.

90
20

00
0.

63
0.

90
20

01
0.

63
0.

90
Se

x 
R

at
io

 (%
 M

al
es

) =
50

%
20

02
0.

63
0.

90
W

ou
nd

in
g 

Lo
ss

 (t
ot

al
 m

al
es

) =
10

%
20

03
0.

63
0.

90
W

ou
nd

in
g 

Lo
ss

 (f
em

al
es

) =
10

%
20

04
0.

63
0.

90
W

ou
nd

in
g 

Lo
ss

 (j
uv

en
ile

s)
 =

10
%

20
05

0.
63

0.
90

O
ve

r-
su

m
m

er
 a

du
lt 

su
rv

iv
al

98
%

20
06

0.
63

0.
90

20
07

0.
63

0.
90

20
08

0.
63

0.
90

20
09

0.
63

0.
90

20
10

0.
63

0.
90

20
11

0.
63

0.
90

20
12

0.
63

0.
90

20
13

0.
63

0.
90

20
14

0.
63

0.
90

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
25

A
nn

ua
l A

du
lt 

Su
rv

iv
al

 R
at

es
A

nn
ua

l J
uv

en
ile

 S
ur

vi
va

l R
at

es
Su

rv
iv

al
 a

nd
 In

iti
al

 P
op

ul
at

io
n 

Es
tim

at
es

Ye
ar

M
O

D
EL

 A
SS

U
M

PT
IO

N
S

17



D
er

iv
ed

 E
st

Fi
el

d 
Es

t
Fi

el
d 

SE
D

er
iv

ed
 E

st
Fi

el
d 

Es
t

Fi
el

d 
SE

Ju
v

M
al

es
Fe

m
al

es
To

ta
l 

H
ar

ve
st

To
ta

l M
al

es
Fe

m
al

es

19
93

48
.1

7
3.

37
24

.3
1

39
.7

1
2.

97
27

0
16

0
11

44
1

22
.4

3.
2

19
94

35
.2

5
2.

76
30

.9
0

29
.1

9
2.

45
30

7
24

0
36

58
3

19
.7

4.
8

19
95

32
.4

0
2.

29
33

.8
0

25
.3

3
1.

97
31

5
65

17
39

7
19

.3
1.

3
19

96
53

.5
1

3.
36

34
.3

6
40

.9
9

2.
82

33
4

10
9

9
45

2
20

.4
2.

3
19

97
30

.8
5

2.
32

38
.8

9
32

.1
8

2.
38

45
9

18
6

45
69

0
23

.8
3.

8
19

98
46

.2
6

3.
03

36
.6

1
40

.0
0

2.
76

41
5

20
1

22
63

8
24

.0
4.

3
19

99
33

.2
5

2.
41

38
.4

4
34

.9
5

2.
49

46
5

22
7

30
72

2
25

.7
4.

8
20

00
31

.3
3

2.
74

36
.5

5
44

.8
1

3.
44

40
3

90
24

51
7

24
.6

2.
0

20
01

44
.7

9
3.

04
34

.3
1

31
.3

8
2.

43
35

0
15

3
36

8
23

.4
0.

3
20

02
36

.4
9

2.
61

35
.5

7
38

.4
1

2.
70

42
9

41
0

47
0

26
.7

0.
9

20
03

51
.2

6
2.

64
33

.7
7

31
.5

3
1.

93
41

7
89

16
52

2
27

.2
2.

0
20

04
44

.9
2

2.
58

35
.6

9
35

.9
0

2.
24

44
0

14
5

29
61

4
26

.2
3.

1
20

05
51

.1
5

2.
98

36
.3

0
44

.6
1

2.
72

41
2

19
5

29
63

6
24

.0
4.

1
20

06
56

.2
9

3.
23

39
.0

6
49

.0
5

2.
95

48
4

30
0

46
83

0
25

.8
6.

3
20

07
44

.3
0

2.
79

41
.8

5
47

.8
2

2.
93

46
4

35
9

81
90

4
23

.0
7.

4
20

08
50

.5
7

3.
81

43
.0

0
63

.9
3

4.
47

53
8

38
3

52
97

3
27

.2
8.

3
20

09
41

.1
7

2.
58

43
.6

3
35

.5
5

2.
35

55
6

41
7

95
10

68
28

.6
9.

4
20

10
54

.7
1

3.
59

41
.7

8
34

.9
5

2.
68

61
8

43
6

73
11

27
35

.9
10

.6
20

11
46

.1
9

3.
18

40
.6

1
39

.4
6

2.
87

58
5

54
2

65
11

92
36

.6
13

.8
20

12
46

.4
2

3.
63

41
.0

0
43

.7
1

3.
49

49
5

10
85

35
.5

13
.7

20
13

50
.0

0
3.

67
39

.3
2

51
.7

9
3.

75
48

6
11

25
43

.8
14

.8
20

14
47

.5
9

3.
48

37
.8

1
44

.6
6

3.
34

40
0

98
5

44
.6

13
.1

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
25

Ju
ve

ni
le

/F
em

al
e 

R
at

io
Ye

ar
Se

gm
en

t H
ar

ve
st

 R
at

e 
(%

 o
f 

To
ta

l M
al

e/
Fe

m
al

e 
R

at
io

C
la

ss
ifi

ca
tio

n 
C

ou
nt

s
H

ar
ve

st

18



C
om

m
en

ts
:

EN
D

FI
G

U
R

ES

0.
00

 

10
.0

0 

20
.0

0 

30
.0

0 

40
.0

0 

50
.0

0 

60
.0

0 

70
.0

0 

Total Males/100 Females 

M
od

el
 v

s 
Fi

el
d 

Po
st

hu
nt

 T
ot

al
 M

al
e/

Fe
m

al
e 

R
at

io
s 

Fi
el

d 
Es

t 
M

od
el

 E
st

 

0 

10
00

 

20
00

 

30
00

 

40
00

 

50
00

 

60
00

 

70
00

 

80
00

 

90
00

 

10
00

0 

Estimated Posthunt Population 

Po
pu

la
tio

n 
Es

tim
at

es
 

LT
 P

op
 E

st
 

En
d-

of
-B

io
 Y

ea
r M

od
el

 E
st

 (a
du

lts
) 

O
bj

ec
tiv

e 
Tr

en
d 

C
ou

nt
 

To
ta

l C
la

ss
ifi

ed
 

Po
st

hu
nt

 P
op

 E
st

 

0.
0 

5.
0 

10
.0

 

15
.0

 

20
.0

 

25
.0

 

30
.0

 

35
.0

 

40
.0

 

45
.0

 

50
.0

 

% of Prehunt Segment 

Se
gm

en
t H

ar
ve

st
 R

at
e 

To
ta

l M
al

es
 

Fe
m

al
es

 

0.
00

 

0.
10

 

0.
20

 

0.
30

 

0.
40

 

0.
50

 

0.
60

 

0.
70

 

0.
80

 

0.
90

 

1.
00

 

1993 

1995 

1997 

1999 

2001 

2003 

2005 

2007 

2009 

2011 

2013 

2015 

2017 

2019 

2021 

2023 

2025 

Survival 

M
od

el
 v

s 
Fi

el
d 

Su
rv

iv
al

 R
at

es
 

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
 

19



20



2013 - JCR Evaluation Form
SPECIES:  Pronghorn PERIOD: 6/1/2013 - 5/31/2014

HERD: PR522 - MEADOWDALE

HUNT AREAS: 11 PREPARED BY: MARTIN HICKS

2008 - 2012 Average 2013 2014 Proposed
Population: 5,260 4,600 4,400

Harvest: 647 495 495

Hunters: 687 667 670

Hunter Success: 94% 74% 74%

Active Licenses: 781 707 700

Active License Percent: 83% 70% 71%

Recreation Days: 2,166 2,172 2,100

Days Per Animal: 3.3 4.4 4.2

Males per 100 Females 35 50

Juveniles per 100 Females 56 63

Population Objective: 5,000

Management Strategy: Recreational

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

Number of years population has been + or - objective in recent trend: 8

Model Date: 03/03/2014

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

Females ≥ 1 year old: 7% 7%

Males ≥ 1 year old: 30% 29%

Juveniles (< 1 year old): 2% 2%

Total: 9% 10%

Proposed change in post-season population: +6% -6%
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2008 - 2013 Preseason Classification Summary

for Pronghorn Herd PR522 - MEADOWDALE

 MALES FEMALES JUVENILES Males to 100 Females Young to

Year Pre Pop Ylg Adult Total % Total % Total %
Tot
Cls

Cls
Obj Ylng Adult Total

Conf 
Int

100
Fem

Conf
Int

100
Adult

 
2008 6,700 72 111 183 18% 562 54% 293 28% 1,038 1,544 13 20 33 ± 4 52 ± 6 39

2009 6,700 71 194 265 19% 684 48% 483 34% 1,432 1,744 10 28 39 ± 4 71 ± 6 51

2010 6,000 80 137 217 20% 543 50% 319 30% 1,079 1,404 15 25 40 ± 5 59 ± 6 42

2011 5,500 32 140 172 15% 612 55% 334 30% 1,118 1,426 5 23 28 ± 4 55 ± 5 43

2012 4,900 62 133 195 20% 553 58% 211 22% 959 838 11 24 35 ± 4 38 ± 5 28

2013 5,100 60 139 199 23% 402 47% 252 30% 853 1,154 15 35 50 ± 6 63 ± 8 42
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2014 HUNTING SEASONS   
MEADOWDALE PRONGHORN HERD (PR522) 

 
Hunt 
Area 

   
Type 

Dates of Seasons     
Quota 

                                         
Limitations Opens Closes 

11 1 Oct. 1 Oct. 15 350  Limited quota; any antelope 
  Oct. 16 Oct. 31  Unused Area 11 Type 1 licenses 

valid for doe or fawn  
 6 Oct. 1 Oct. 31 200  Limited quota; doe or fawn 
      
     

Archery  Aug. 15 Sept. 30  Refer to Section 3 of this Chapter 
 
 
 
 

 
 
 
 
 
 
 
Management Evaluation 
Current Management Objective: 5,000 
Management Strategy: Recreational  
2013 Post-season Population Estimate: ~4,600 
2014 Post-season Population Estimate: ~4,400 
 
Herd Unit Issues 
The management objective for the Meadowdale Pronghorn Herd Unit of 6,000 was decreased to 
5,000 as a result of internal and public input during the 2013 herd objective review process.  The 
management strategy is recreational management, which is a 30-59 buck:100 doe range.   
 
The 2013 post-season population estimate was about 4,600 with the population trending down 
from the high of 7,000 pronghorn in 2004.  The last line-transect was conducted in June of 2003 
that resulted in an estimate of 5,800 pronghorn.  The northern portion of the herd unit continues 
to have the highest densities of pronghorn which has resulted in more acres of private lands 
enrolled into the PLPW walk-in program, as well as landowners opening access, particularly 
during the doe/fawn season. 
 
There has been little urban and industrial development within this herd unit.  The herd unit is 
comprised of 90% private land and some accessible state land.  Land use is comprised of native 
range land, irrigated and dry land agriculture fields, and land enrolled into the Conservation 
Reserve Program.  The majority of access is in the northern portion of the herd unit via the 
PLPW program and private land opened up address damage situations. 
 
Weather 
Weather during 2013 and into 2014 was wetter and colder than normal.  Pre-season fawn ratios 
were the highest observed in the past five years, most likely to mild winter condition and above 
average summer/fall moisture. Ungulates went into the winter in good body condition as a result 

Hunt Area Type Quota change from 2013 
11 1 0 
11 6 0 

Total 1 0 
 6 0 
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of the fall moisture.  Winter conditions were somewhat mild with low snowpack and with 
periods of extreme cold temperatures, followed by above freezing periods.  Refer to the 
following websites for weather data: http://www.ncdc.noaa.gov/temp-and-precip/time-series/ and 
http://www.ncdc.noaa.gov/oa/climate/research/prelim/drought/pdiimage.html.  
 
 
 
Habitat 
We do not have established habitat transects for this herd.  Mule deer transects within the 
Goshen Rim Herd were established in 2000.  However, they have been abandoned recently due 
to lack of useful data.  The transects were established to monitor vegetation used by mule deer.  
Data lacks any meaningful analysis since vegetation type is not utilized by pronghorn.  Habitat 
data indicated that shrubs were underutilized with low production and lacked the nutrient 
requirements needed during winter months.  Pronghorn in this herd unit are mostly dependent on 
irrigated and dryland crops.  
 
Field Data 
Fawn production typically runs around 58 fawns:100 does, except during severe drought years 
(2002 and 2012).  Bucks per 100 does have fluctuated from a low of 28:100 to a high of 59:100 
within the last ten years, still with recreational management range.  However, in 2013 the sample 
size was 27% below the 90% CI (n=1,154) so classification needs to be interpreted with caution.  
Pre-season classification data is collected from the ground in August. The vegetation typically 
dries out by that time making it difficult to locate small bachelor herds of bucks and even larger 
herds of does and fawns.   Low fawn recruitment and aggressive seasons that were designed to 
reduce the population have resulted in a decreasing population trend, placing the population 
slightly below the new objective of 5,000 pronghorn.  With the population at a desired level there 
is not a proposal to increase Type 6 licenses, and given the classification sample the Type 1 
licenses are proposed to remain at 350.  Sample size for tooth data collected in the field is too 
small to infer any population dynamics.  In 2013 91% of the hunters were satisfied, which was 
the same as the three-year average.  Based on conversations from hunters in the field they are 
pleased amount of access with Walk in Areas (WIA)’s and private land access.  Landowners are 
still concerned about damage issues but would rather have a short season with plenty of 
doe/fawn licenses available than a long season. 
  
Harvest Data 
The 2013 hunter success of 70% was significantly lower than the ten-year average of 95%.  
Effort in 2013 was 4.4 days per harvest which is greater than the long-term average of 3.3 days 
per harvest.  These two harvest statistics appear to support a decline in population.  However, 
movement from Hunt Area 9 on the north end of the herd unit confounds population 
assumptions.  At any given time there could be an increase or decrease of pronghorn depending 
on movement across Highway 18/20.  It is difficult to interpret the sudden drop in success and 
increase in effort.  The number of acres enrolled into the PLPW program remained the same and 
the above average precipitation in September and October Reduced damage complaints and 
likely dispersed pronghorn more, which could explain the decrease in hunter success and 
increase in effort. 
 
 
Population 
The “Constant Juvenile – Constant Adult Survival” (CJCA) spreadsheet model was chosen to 
use for the post-season population estimate of this herd.  This model did have the lowest AIC 
score (224), and the population estimate appears reasonable. This model is ranked fair based on 
model criteria outlined in the User Guide: Spreadsheet Model for Ungulate Population data.  
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There is adequate years of population and harvest data and the population is aligned with 
independent population estimates derived from line-transects conducted in 1996, 1998, 2000 and 
2003 (there are standard errors available 2 out of the last ten years).  Simulated data aligns fairly 
well with observed data lending more credibility to the model. The model has predicted a 
decreasing population trend since 2004.   This seems plausible given average to below average 
fawn production and increased female harvest since 2005.  WGFD personnel observations 
indicate that pronghorn densities would support this trend in the southern portion of the herd 
unit.  However, the northern 1/3 of the herd unit continues to have high densities of pronghorn.  
Landowners in that portion of the herd unit have damage problems and have voiced their concern 
at several department meetings over the past two years.  Interchange from the Cheyenne River 
Pronghorn Herd Unit to the north prevents a closed population assumption, therefore providing 
lower confidence in the model. 
 
Management Summary 
The 2013 season was the first to see Hunt Areas 11 and 12 combined.  Based on input from 
landowners and sportsmen obtained in the 2013 herd objective review process there was support 
for this combination as well as a decrease in the numeric objective from 6,000 to 5,000.  A 
minority of landowners were concerned about draw odd for nonresident hunters with the 
combination.  The only application process that was not a 100% draw was the nonresident 
random.  Hunters that have at least one preference point or choose to apply for the random 
special were guaranteed a Type 1 license.  The majority of landowners and sportsmen indicated 
the combination allowed for more opportunity and simplified the regulations.  License numbers 
should maintain or slightly decrease the population.  However, with the Hunt Area 9 Type 6 
license (n=650) there is the potential to reduce the population below the objective.  Given past 
harvest rates (60%) with the Area 9 Type 6 license that will most likely not be the case   
 
Given previous harvest rates we expect to attain a harvest of 495 pronghorn.  The 2014 post-
season population estimate is 4,400 pronghorn, 12% below the objective of 5,000, but within the 
+20% recommended range for herd management.  
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2013 - JCR Evaluation Form
SPECIES:  Pronghorn PERIOD: 6/1/2013 - 5/31/2014

HERD: PR523 - IRON MOUNTAIN

HUNT AREAS: 38 PREPARED BY: LEE KNOX

2008 - 2012 Average 2013 2014 Proposed
Population: 10,771 9,584 9,603

Harvest: 1,607 1,292 1,479

Hunters: 1,742 1,511 1,700

Hunter Success: 92% 86% 87%

Active Licenses: 1,986 1,668 1,975

Active License Percent: 81% 77% 75%

Recreation Days: 6,024 5,190 6,000

Days Per Animal: 3.7 4.0 4.1

Males per 100 Females 50 58

Juveniles per 100 Females 63 60

Population Objective: 13,000

Management Strategy: Recreational

Percent population is above (+) or below (-) objective: -26.3%

Number of years population has been + or - objective in recent trend: 10

Model Date: 5/13/2014

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

Females ≥ 1 year old: 6.5% 6%

Males ≥ 1 year old: 15.5% 16%

Juveniles (< 1 year old): 1.5% 2%

Total: 7.5% 8%

Proposed change in post-season population: 2% 2%
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2008 - 2013 Preseason Classification Summary 

for Pronghorn Herd PR523 - IRON MOUNTAIN 

  
MALES FEMALES JUVENILES 

 

Males to 100 
Females Young to  

Year 
Pre 
Pop Ylg Adult Total % Total % Total % 

Tot 
Cls 

Cls 
Obj Ylng Adult Total 

Conf  
Int 

100 
Fem 

Conf 
Int 

100 
Adult  

 
2008 12,848 136 249 542 28% 815 43% 556 29% 1,913 2,140 17 31 67 ± 6 68 ± 6 41 
2009 12,709 160 259 419 22% 931 49% 550 29% 1,900 1,899 17 28 45 ± 4 59 ± 5 41 
2010 12,968 182 370 552 22% 1,186 48% 755 30% 2,493 2,176 15 31 47 ± 4 64 ± 4 43 
2011 11,827 51 89 140 23% 339 55% 141 23% 620 0 15 26 41 ± 7 42 ± 7 29 
2012 12,359 100 260 360 21% 789 47% 547 32% 1,696 2,355 13 33 46 ± 4 69 ± 6 48 
2013 12,349 120 233 353 27% 608 46% 364 27% 1,325 1,987 20 38 58 ± 6 60 ± 6 38 
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2014 HUNTING SEASONS 
IRON MOUNTAIN PRONGHORN (PR523) 

 
Hunt  Dates of Seasons   
Area Type Opens Closes Quota Limitations 
38 1 Oct. 5 Oct. 31   1100 Limited quota licenses; any 

antelope  
 6 Oct. 5 

 
Oct. 31  
 

 875 Limited quota licenses; doe or 
fawn  

  
 

Nov. 1 
 

Dec. 31  
 

  

Archery                          Refer to Section 3 of this Chapter 

 
 

Area Type Quota change from 
2014 

38 7 -50 
Herd 
Totals 

7 -50 

 
 

Management Evaluation 
Current Postseason Population Management Objective: 13,000 
Management Strategy: Recreational 
2013 Postseason Population Estimate:  9,600 
2014 Proposed Postseason Population Estimate: 9,600 
 
The management objective for the Iron Mountain Pronghorn Herd Unit is a post-season 
population objective of 13,000 pronghorn. The management strategy is recreational management 
with a post hunt buck ratio of 20 to 59:100 does.  The objective and management strategy was 
last revised in 2003 and is currently under review. 
 
Herd Unit Issues 
The Iron Mountain Herd Unit consists of Hunt Areas 38, 39, 40 and 104 (combined into Hunt 
Area 38 for the 2014 season) which are predominately private lands with traditional agricultural 
uses. The 2013 post-season population estimate was 9,584 with the population trending slightly 
upward.   Access limitations hinder our ability to manage this herd. Efforts to increase harvest in 
accessible areas have resulted in reduced success and decreased hunt quality.   
 
Weather 
Weather during the spring and summer of 2013 remained extremely dry.  The Palmer Drought 
Severity Index (PDSI) ranked drought conditions in SE Wyoming as extreme through the month 
of August and could be the reason fawn ratios declined from 69 fawns: 100 does in 2012 to 60 
fawns: 100 does in 2013.  However the fall of 2013 was extremely wet with September 2013 
being the wettest September recorded in Laramie and pronghorn were in good body condition 
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going into winter.   For specific weather information please refer to the following link:  
http://www.ncdc.noaa.gov/.  
 
 
Habitat 
Turnover in personnel, changes in individual job responsibilities of employees, and evolving 
WGFD agency priorities have resulted in some issues with consistent habitat data collection and 
interpretation of data.  Some transects, years after their initial establishment, have been identified 
as being in “non-representative” locations.  Site selection was often influenced by terrain and/or 
land ownership status (i.e public access).  Changing land uses (wind turbines, roads, fence 
construction, other developments, etc.) have influenced habitat use by wildlife in some locations, 
and in some instances have resulted in major shifts in animal usage of the area being monitored.  
Department personnel are currently evaluating shrub transects and the types of information being 
collected, and will be looking for ways to improve efficiency of data collection, types of data 
being collected, and refining criteria for site selection for future transects.  The reader is referred 
to the Strategic Habitat Plan Annual Report for further background information on shrub 
transects. 
 
Field Data 
A total of 1,325 pronghorn were classified which is below the recommended classification 
objective of 1,987.  Fawn ratios declined from 69 fawns: 100 does in 2012 to 60 fawns: 100 does 
in 2013.  The five year average for this herd is 58 fawns: 100 does indicating fawn ratios are 
above the 5 year average for this herd.  Buck ratios increased to 58 bucks: 100 does which is at 
the high end of recreational management but is more of a factor of limited hunter access than 
harvest management.  The hunter satisfaction survey showed 78% of hunters were either 
satisfied or very satisfied with their hunt which is lower than some public land herds but is 
comparable to past years for this herd.   
 
Harvest Data 
The few landowners who do allow hunter access reduced access in 2013 due to ongoing issues 
with road and property damages. To address this issue we cut 350 licenses from the 2013 season 
which is reflected in the hunter effort declining to 4 days and hunter success increasing from 
72% in 2012 to 77% in 2013.  This herd remains a low priority area for hunters due to the lack of 
access.   Most licenses are purchased after the draw by non-residents who make up 60% of the 
license holders.   
 
Population 
The population has remained fairly stable.  The spreadsheet model for this herd estimates a post 
hunt population of 9,584.  This estimate uses the Constant Juvenile & Adult Survival model 
which had a AIC score of 27 and a best fit score of 17.  This is a poor model due to little data 
available; ratio data, if available, considered highly biased because of poor sample sizes or an 
inability to survey the entire area; results not biologically defensible.  To get the model to run we 
truncated years to 2002 to eliminate years of poor classification data. We also did not include LT 
estimates as they are also of poor quality due to such large deviations in terrain height resulting 
in large standard errors.  Field staff and landowners are happy with current numbers and believe 
the population is stable or slightly growing.  
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Management Summary 
This herd has always been hard to manage due to limited population data and a large percentage 
of inaccessible private lands. We combined Hunt Areas 38, 39, 40 and 104 for 2014 to simplify 
regulations and allow hunters more opportunity to move where the pronghorn are most 
accessible.  We are leaving the license issuance as status quo for the first year of the combination 
of hunt areas so we can better understand the effects from this change and address them in 2015.  
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2013 - JCR Evaluation Form
SPECIES:  Pronghorn PERIOD: 6/1/2013 - 5/31/2014

HERD: PR524 - DWYER

HUNT AREAS: 103 PREPARED BY: MARTIN HICKS

2008 - 2012 Average 2013 2014 Proposed
Population: 4,580 5,400 5,400

Harvest: 502 533 525

Hunters: 515 561 555

Hunter Success: 97% 95% 95 %

Active Licenses: 601 662 655

Active License Percent: 84% 81% 80 %

Recreation Days: 1,899 2,145 2,140

Days Per Animal: 3.8 4.0 4.1

Males per 100 Females 53 59

Juveniles per 100 Females 48 47

Population Objective: 4,000

Management Strategy: Recreational

Percent population is above (+) or below (-) objective: 35%

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

Model Date: 03/02/2014

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

Females ≥ 1 year old: 8% 8%

Males ≥ 1 year old: 16% 17%

Juveniles (< 1 year old): 0% 0%

Total: 9% 8%

Proposed change in post-season population: -3% 0%
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2008 - 2013 Preseason Classification Summary

for Pronghorn Herd PR524 - DWYER

 MALES FEMALES JUVENILES Males to 100 Females Young to

Year Pre Pop Ylg Adult Total % Total % Total %
Tot
Cls

Cls
Obj Ylng Adult Total

Conf 
Int

100
Fem

Conf
Int

100
Adult

 
2008 5,500 102 258 360 31% 560 47% 259 22% 1,179 984 18 46 64 ± 6 46 ± 5 28

2009 5,200 60 123 183 27% 345 51% 147 22% 675 1,036 17 36 53 ± 7 43 ± 6 28

2010 5,200 78 113 191 26% 356 49% 185 25% 732 807 22 32 54 ± 7 52 ± 7 34

2011 5,000 56 115 171 18% 512 54% 271 28% 954 1,345 11 22 33 ± 4 53 ± 6 40

2012 4,500 93 106 199 30% 326 49% 140 21% 665 1,224 29 33 61 ± 8 43 ± 7 27

2013 6,000 105 221 326 29% 552 49% 258 23% 1,136 1,146 19 40 59 ± 6 47 ± 5 29
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2014 HUNTING SEASONS 
DWYER PRONGHORN HERD (524) 

 
Hunt 
Area 

    
Type 

Dates of Seasons          
Quota 

                                 
Limitations Opens Closes 

103 1 Oct. 5 Oct. 31 375  Limited quota; any antelope 
 6 Oct. 5 Dec. 31 250  Limited quota;  doe or fawn 
      
 7 Oct. 5 Dec. 31 175  Limited quota; doe or fawn 

valid in that portion of Area 103 
south of Cottonwood Creek. 

     
Archery  Aug. 15 Oct. 4 Refer to Section 3 of this Chapter 
 
 

Hunt Area Type Quota change from 2013 
103 1 0 
103 6 +50 
103 7 -50 

 
Management Evaluation 
Current Management Objective: 4,000 
Management Strategy: Recreational 
2013 Post-season Population Estimate: ~5,400 
2014 Post-season Population Estimate: ~5,400 
 
Management Issues 
The management objective for the Dwyer Pronghorn Herd Unit is a post-season population 
objective of 4,000 pronghorn.  The management strategy is recreational management with a 20-
59 buck:100 doe ratio range.  The objective and management strategy were last revised in 2000 
and were reviewed again in 2014.  After several rounds of public meetings and internal 
recommendations the Laramie Region will propose to the Wyoming Game and Fish Commission 
in June, 2014 to maintain a numeric objective of 4,000 with a recreational management strategy. 
 
This population had been trending downward from a high of 6,200 in 2003.  The last line-
transect survey was conducted in June 2003 and resulted in an estimated population of 5,800 
pronghorn.  There will be a LT conducted at the end of the 2013 biological year.   
 
There has been very little in the way of land conversion to urban or industrial development.  The 
herd unit is comprised of native rangeland and irrigated cropland (alfalfa is the main crop).  The 
herd unit is 82% private land, 14% BLM and 4% state land.  Access to private land drives 
harvest and without the department’s Private Lands Public Wildlife (PLPW) program 
opportunity would be limited.  Unfortunately there was a loss of acres that were enrolled into the 
Walk in Areas (WIA) program.  However, landowner’s that experience crop damage have 
opened up access and after the 2014 herd objective review process several landowners came 
forward and stated they would allow access for the 2014 season. 
  
Weather 
Weather during 2013 and into 2014 was wetter and colder than normal.  Pre-season fawn ratios 
of 47:100 were higher than 2012 by 8% and were slightly higher than the ten-year average of 
45:100.  The increase is most likely a result of mild winter conditions and above average 
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summer/fall moisture. Ungulates went into the winter in good body condition as a result of the 
fall moisture.  Winter conditions were somewhat mild with low snowpack but with periods of 
extreme cold temperatures, followed by periods of above freezing.  Refer to the following 
websites for weather data: http://www.ncdc.noaa.gov/temp-and-precip/time-series/ and 
http://www.ncdc.noaa.gov/oa/climate/research/prelim/drought/pdiimage.html.  
 
Habitat 
We do not have established habitat transects for this herd.  Mule deer transects were established 
in 2000 for the Laramie Mountains Mule Deer Herd Unit, which overlays the Dwyer Herd Unit.  
Transect data from mixed mountain shrubs communities indicate the shrubs are decadent with 
little nutrient value. Mountain mahogany (Cercocarpus montanus), Antelope bitterbrush 
(Purshia tridentate) and Skunkbrush sumac (Rhus trilobata) are the three shrub species 
monitored.  Transect data indicates the shrubs have little reproduction (except bitterbrush), are 
underutilized (except bitterbrush) and it appears that deer are keying in on other shrub species.  
No sagebrush species are monitored for pronghorn use.  
 
Field Data 
Fawn production typically runs around 45 fawn:100 does.  However, the only time the 
classification sample size was met in the last ten years was 2008, (44 fawns:100 does).  Sample 
size with a 90% C.I. was met the past five years.  In 2013 the sample size of 1,136 was slightly 
lower than the 90% C.I. of 1,146 (page 4 of the 2013 JCR). The majority of this herd unit is 
dependent on mild winters and average to above average spring precipitation.  Pronghorn will 
migrate to higher elevations (~7,000 ft) as green up occurs.  However, if winter conditions force 
the herd to move onto winter range sooner in the fall or leave later in the spring, the herd will 
become dependent on agricultural crops (mainly irrigated alfalfa).  This holds true for drought 
conditions as well.  As with any herd, fawn production is based on animal health, available 
habitat and weather conditions.  During the past ten years one of more of these factors has 
contributed to poor fawn production.   
 
Bucks per 100 does have fluctuated from a low of 30:100 to a high of 64:100 in the last ten 
years, well within recreational management levels.  Since the majority of the herd unit is 
comprised of private land adult male survival is typically higher than herd units with 
predominately public lands.  Private land is usually not open to the general public hunting.  This 
is most likely the explanation for buck ratios on the upper end of the recreational management 
range. 
 
Hunter satisfaction for 2013 was 85%, similar to the three-year average of 87%.  Based on hunter 
contacts during the 2013 hunting seasons there were plenty of positive comments about 
opportunity provided by the PLPW program.  Hunters that did not ask for permission or find 
available state lands were disgruntled and no happy with their hunt, so the high satisfaction rate 
is somewhat surprising. 
 
Harvest Data 
When analyzing overall harvest statistics for the past five years hunter success and effort have 
fluctuated only slightly.  There has not been any major change to the landscape and for the most 
part access has remained the same.  There has been a decrease in acres enrolled into the Walk-in 
Area (WIA) program, but at the same time some access has opened up on private land for doe 
harvest.  However, the Type 7 licenses experienced a decrease in success and a sharp increase in 
effort.  In the 2015 season setting process this license type will be considered for removal.  It no 
longer seems necessary to force hunters south of Cottonwood Creek to address damage issues.  
By allowing the hunter the opportunity to hunt the entire area they will no longer be forced into 
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an area and have a unsuccessful hunt if the access is not there.  It is expected that harvest trends 
will most likely remain stable unless there is a drastic change (more or less) in hunting access. 
 
Population 
The “Constant Juvenile – Constant Adult Survival” (CJCA) spreadsheet model was chosen to 
use for the post season population estimate of this herd with a population estimate of 5,400.  This 
is a fair model for the following reasons: 1) there is adequate population data, 2) Simulations run 
through 3 out of the 4 independent  density estimates and 3) the model aligns well with observed 
data.   For further information the reader is referred to Morrison, 2012.  The model’s AIC score 
was significantly lower than the other two models.  A decreasing population trend is consistent 
with poor fawn production, at times low buck ratios and personnel, landowner and hunter 
observations.  A line-transect will be conducted for the 2013 biological year to provide an 
additional density estimate. 
 
Management Summary 
Seasons have traditionally opened on October 5th and run through the end of October, with the 
exception of late doe/fawn seasons.  License numbers have fluctuated from 600 to 900 in the last 
ten years.  At times irrigated alfalfa fields have any were from 200-300 pronghorn foraging on 
them in August-October, and then again later in the winter.  The number of doe/fawn permits 
throughout the hunt area have increased to address damage and to decrease the population. The 
Type 7 license was decreased by 50 licenses.  Hunter densities appear to have reached their 
saturation point and there have been fewer damage situations south of Cottonwood Creek.  
Unless there is a need, this license type will most likely be removed from the 2015 packet and 
evaluated during the season setting process. Type 1 licenses will remain the same as the 2013 
season at 375.  Lack of access for bucks precludes an increase for Type 1 licenses. 
 
If the projected harvest of 525 pronghorn is attained coupled with normal fawn recruitment and 
survival the pronghorn population will remain around 5,400, 35% above the objective of 4,000.  
 
Literature cited: 
 
Morrison, T. (2012) User Guide: Spreadsheet Model for Ungulate Population data, draft. 
Cooperative Fish and Wildlife Research  Unit, 29 
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2013 - JCR Evaluation Form
SPECIES:  Pronghorn PERIOD: 6/1/2013 - 5/31/2014

HERD: PR525 - MEDICINE BOW

HUNT AREAS: 30-32, 41-42, 46-48 PREPARED BY: LEE KNOX

2008 - 2012 Average 2013 2014 Proposed
Population: 32,102 24,941 31,479

Harvest: 7,001 4,140 2,560

Hunters: 7,626 5,028 2,800

Hunter Success: 92% 82% 91%

Active Licenses: 8,404 5,627 3,200

Active License Percent: 83% 74% 80%

Recreation Days: 24,067 16,282 9,000

Days Per Animal: 3.4 3.9 3.5

Males per 100 Females 49 34

Juveniles per 100 Females 62 63

Population Objective: 60,000

Management Strategy: Recreational

Percent population is above (+) or below (-) objective: -58.4%

Number of years population has been + or - objective in recent trend: 8

Model Date: 5/13/2014

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

Females ≥ 1 year old: 11.8% 2.8%

Males ≥ 1 year old: 20.9% 29.1%

Juveniles (< 1 year old): 2% 1%

Total: 10.51% 8%

Proposed change in post-season population: 4% 20%
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2008 - 2013 Preseason Classification Summary 

for Pronghorn Herd PR525 - MEDICINE BOW 

  
MALES FEMALES JUVENILES 

 

Males to 100 
Females Young to  

Year 
Pre 
Pop Ylg Adult Total % Total % Total % 

Tot 
Cls 

Cls 
Obj Ylng Adult Total 

Conf  
Int 

100 
Fem 

Conf 
Int 

100 
Adult  

 
2008 37,435 427 906 1,333 25% 2,383 45% 1,547 29% 5,263 2,469 18 38 56 ± 3 65 ± 3 42 
2009 31,355 451 940 1,391 20% 3,290 48% 2,149 31% 6,830 2,289 14 29 42 ± 2 65 ± 3 46 
2010 31,142 446 840 1,286 21% 3,072 50% 1,809 29% 6,167 1,978 15 27 42 ± 2 59 ± 3 42 
2011 34,419 299 994 1,293 27% 2,222 46% 1,306 27% 4,821 2,104 13 45 58 ± 3 59 ± 3 37 
2012 30,060 312 616 928 24% 1,857 47% 1,143 29% 3,928 2,433 17 33 50 ± 3 62 ± 4 41 
2013 27,634 301 614 915 17% 2,708 51% 1,698 32% 5,321 2,221 11 23 34 ± 2 63 ± 3 47 
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2014 HUNTING SEASONS 
MEDICINE BOW PRONGHORN (PR525) 

 
Hunt 
Area 

 
Type 

Dates of 
Opens 

Season 
Closes 

 
Quota 

 
  Limitations 

30 1 Oct. 5 Oct. 31   400 Limited quota licenses;  any antelope 
 6 Oct. 5 Oct. 31   50 Limited quota licenses; doe or fawn 

31 1 Sep. 25  Oct. 31  150 Limited quota licenses; any antelope 
 6 Sep. 25  Oct. 31  50 Limited quota licenses; doe or fawn 

32 1 Sep. 25  Oct. 31  300 Limited quota licenses; any antelope 
 6 Sep. 25  Oct. 31  200 Limited quota licenses; doe or fawn 

41 1 Sep. 25 Oct. 31  50 Limited quota licenses; any antelope 
 6 Sep. 25 Oct. 31  50 Limited quota licenses; doe or fawn 

42 1 Sep. 25 Oct. 31  400 Limited quota licenses; any antelope 
 6 Sep. 25 Oct. 31  50 Limited quota licenses; doe or fawn 

46 1 Sep. 25 Oct. 31   100 Limited quota licenses; any antelope 
 2 Oct. 5 Oct. 31  150 Limited quota licenses; any antelope 
 6 Sep. 25 Oct. 31   75 Limited quota licenses; doe or fawn 
 7 Oct. 5 Oct. 31  75 Limited quota licenses; doe or fawn 

47 1 Sep. 25 Oct. 31  400 Limited quota licenses; any antelope 
 2 Oct. 5 Oct. 31  150 Limited quota licenses; any antelope 
 6 Sep. 25 Oct. 31  75 Limited quota licenses; doe or fawn 
 7 Oct. 5 Oct. 31  75 Limited quota licenses; doe or fawn  

48 1 Sep. 25 Oct. 31  150 Limited quota licenses; any antelope 
 2 Oct. 5 Oct. 31  150 Limited quota licenses; any antelope 
 6 Sep. 25 Oct. 31    50 Limited quota licenses; doe or fawn 
 7 Oct. 5 Oct. 31   50 Limited quota licenses; doe or fawn 
      

Archery      
30,31,32,41,  Aug. 15   Refer to Section 3 of this Chapter 
42,46,47,48      
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Area Type Change from 2012 

30 1 
6 

-100 
-150 

31 1 
6 

-200 
-150 

32 1 
6 

-100 
-200 

42 1 
6 

-150 
-150 

46 1 
2 
6 
7 

-50 
-100 
-175 
-225 

47 1 
2 
6 
7 

-300 
-100 
-475 
-175 

48 1 
2 
6 
7 

-50 
-50 
-250 
-250 

Herd 
Totals 

 

1 & 2 
6 & 7 

TOTAL 

-1200 
-2200 
-3400 

 
Management Evaluation 
Current Postseason Population Management Objective: 60,000 
Management Strategy: Recreational 
2013 Postseason Population Estimate: ~ 25,000 
2014 Proposed Postseason Population Estimate: ~ 31,500 
 
The management objective for the Medicine Bow Pronghorn Herd Unit is a postseason 
population objective of 60,000.  The management strategy is recreational management which 
requires maintaining for buck ratios of 20 to 59:100 does.  The objective and management 
strategy were last revised in 2001 and is scheduled to be reviewed in 2014. 
 
Herd Unit Issues 
The Medicine Bow Herd Unit encompasses hunt areas 30, 31, 32, 41, 42, 46, 47 and 48.  These 
hunt areas vary between predominantly public land and exclusively private land.  Large scale 
wind farms and coal mining within this herd and may be negatively impacting habitat and 
productivity.   Field staff documented Epizootic Hemorrhagic Disease (EHD) throughout the 
herd unit and in certain hunt areas observed drastic reductions in populations.  It was thought for 
many years that poor habitat conditions in the Medicine Bow Herd Unit warranted a reduction in 
population size below objective.  Our harvest strategy has been to reduce the population to a 
level that will allow range conditions to improve; however, we do not have data to demonstrate it 
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is working or how long the population would have to be suppressed to see a positive effect on 
habitat.  The current population is not acceptable to the public or landowners and we will 
manage this herd to increase the population to a objective.  The 2013 post-season population 
estimate was about 25,000 with the population decreasing from a high of 49.700 in 2004.  

Weather 
Weather during the spring and summer of 2013 remained extremely dry.  The Palmer Drought 
Severity Index (PDSI) ranked drought conditions in SE Wyoming as extreme through the month 
of August although the southern portion of this herd started receiving moisture in July.  The fall 
of 2013 was ranked as extremely wet with September 2013 being the wettest September recorded 
in Laramie.   For specific weather information please refer to the following link:  
http://www.ncdc.noaa.gov/.  
 
Habitat 
Turnover in personnel, changes in individual job responsibilities of employees, and evolving 
WGFD agency priorities have resulted in some issues with consistent habitat data collection and 
interpretation of data.  Some transects, years after their initial establishment, have been identified 
as being in “non-representative” locations.  Site selection was often influenced by terrain and/or 
land ownership status (i.e public access).  Changing land uses (wind turbines, roads, fence 
construction, other developments, etc.) have influenced habitat use by wildlife in some locations, 
and in some instances have resulted in major shifts in animal usage of the area being monitored.  
Department personnel are currently evaluating shrub transects and the types of information being 
collected, and will be looking for ways to improve efficiency of data collection, types of data 
being collected, and refining criteria for site selection for future transects.  The reader is referred 
to the Strategic Habitat Plan Annual Report for further background information on shrub 
transects. 
 
Field Data 
A total of 5,321 pronghorn were classified in 2013, exceeding the estimated classification 
objective of 2,221.  Buck ratios declined for the third straight year to 34:100 does, approaching 
the low end of recreational management.  Both mature and yearling buck numbers were notably 
down by 32%.  Classification methods were changed from aerial to ground in 2013 and may 
have influenced the buck ratio, but most likely drought and EHD were the dominant factors.  
With the dry spring fawn ratios were anticipated to be low but they remained at 63 fawns:100 
does.  The hunter satisfaction survey shows 80% of hunters were either satisfied or very satisfied 
with their hunt with 9.8% remaining neutral, which is comparable to past years.  This is 
surprising since a majority of hunters checked in the field commented that they had a difficult 
time finding pronghorn compared to past years.  During field checks this hunting season 406 
pronghorn were aged by analyzing the front incisors.  Over 50% of the males and females 
harvested were over 3 years old, which in the past is typically over 70%, indicating we are over 
harvesting. 
 
Harvest Data 
Hunter success for all active licenses types declined for the third straight year to 74% from the 
long term average of 84%, and hunter effort increased by a day in 2013. Hunters had a difficult 
time finding pronghorn.  We received 27 days of moisture in September and 15 days of rain in 
October for a minimum of 5 inches of precipitation total.   Hunters had a difficult time getting 
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around in the muddy conditions and many got stuck.  The Natrona County Sheriff’s office flew 
the northern part of the herd unit and sent help to stranded hunters.  There was a distinct drop in 
hunter success in seasons that opened on Oct. 5th due to these conditions.  EHD caused large 
declines in populations that were noticed during hunting season in hunt areas 30, 31, 47 48 and 
46.  We have issued a liberal number of licenses for the past 6 years to purposely reduce the 
population to address habitat concerns.  Department staff and hunters observed noticeably fewer 
pronghorn on the landscape, which would explain the reduction in hunter success.   
 
Population 
The spreadsheet model for this herd indicates the population is declining with a post hunt 
population of 24,941. This estimate was derived using the time-Specific juvenile and Constant 
Adult Survival model which had a AIC score of 264 and a best fit score of 160.   The last usable 
Line transect was conducted in 2002 with an estimate of 39,551 with a standard error of 6,829.  
Line Transects were also conducted in 2007 and 2012 but are not usable due to data collection 
issues, severe drought, and extremely large standard errors. The model is of good quality,  
predicted end of year population trends align well with past line transect estimates, and is 
comparable with what field personnel have noted from landowner and hunter comments.  The 
model has 15-20 years of data; ratio data available for all years in model; juvenile and adult 
survival estimate with standard errors available at least 2 out of 10 years(Grogan et al)  and at 
least one sample-based population estimate with standard error available.  

Management Summary 
The 2014 post season population is predicated to be approximately 31,500 pronghorn.  If the 
projected harvest of 2,500 is attained and the 5 year average fawn ratio of 61 fawns: 100 does is 
maintained, the population should increase by 10,000 or more pronghorn.  The reduction in 
licenses in 2013 was not enough to keep the population from decreasing further.  Epizootic 
Hemorrhagic Disease was documented throughout the herd unit and it is still unclear how severe 
of an effect it had on this herd.  The harvest strategy has been to reduce the population to a level 
that will allow range conditions to improve however; we do not have enough data to suggest it is 
working, or how long the population would have to be suppressed to see a positive effect.  While 
we have reduced the pronghorn herd, livestock grazing rates have remained the same and effects 
to habitat are undistinguishable.  With hunters and landowners becoming very concerned with 
the pronghorn population, current disease outbreaks, and the population estimated at 35,000 
below the objective, we will be reducing licenses significantly to address these concerns.  
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2013 - JCR Evaluation Form
SPECIES:  Pronghorn PERIOD: 6/1/2013 - 5/31/2014

HERD: PR526 - COOPER LAKE

HUNT AREAS: 43 PREPARED BY: LEE KNOX

2008 - 2012 Average 2013 2014 Proposed
Population: 4,675 4,026 3,922

Harvest: 671 678 630

Hunters: 726 767 700

Hunter Success: 92% 88% 90 %

Active Licenses: 787 793 850

Active License Percent: 85% 85% 74 %

Recreation Days: 2,239 2,634 2,600

Days Per Animal: 3.3 3.9 4.1

Males per 100 Females 42 31

Juveniles per 100 Females 74 77

Population Objective: 3,000

Management Strategy: Recreational

Percent population is above (+) or below (-) objective: 34%

Number of years population has been + or - objective in recent trend: 20

Model Date: 5/12/2014

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

Females ≥ 1 year old: 9% 9%

Males ≥ 1 year old: 15% 15%

Juveniles (< 1 year old): 2% 2%

Total: 8% 8%

Proposed change in post-season population: 6% 6%
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2013 HUNTING SEASONS 
COOPER LAKE PRONGHORN(PR526) 

 

Hunt 
Area 

 
Type 

Dates Season 
Opens 

 
Closes             

 
 
Quota 

 
Limitations 

      
43 1 Sept. 15 Oct. 14 400 Limited quota licenses; any antelope 
 6 Sept. 15 Oct. 14 450 Limited quota licenses; doe or fawn 
      
Archery      
43  Aug. 15 Sept. 14  Refer to Section 3 of this Chapter 

 
 
Management Evaluation 
Current Postseason Population Management Objective: 3,000 
Management Strategy: Recreational 
2013 Postseason Population Estimate: ~ 4,000 
2014 Proposed Postseason Population Estimate: ~ 3900 
  
The management objective for the Cooper Lake Pronghorn Herd Unit is a post-season population 
objective of 3,000 pronghorn.  The management strategy is recreational management with a buck 
ratio of 20 to 59:100 does.  The objective and management strategy was last revised in 2013. 
 
Herd Unit Issues 
The 2013 post-season population estimate was 4,026 with the population trending slowly 
downward from 5,000 in 2008.  The last line transect was conducted in 2006 and estimated the 
end of year population at 5,400 with a standard error of 570. This herd is predominately private 
land with increasing urban sprawl near Laramie, and a large wind farm in the western portion of 
the herd.  Limited public access has hindered efforts to decrease this herd through harvest.  
Currently most public hunting is limited to the Diamond Lake and Laramie River Hunter 
Management Areas (HMA) which currently encompass half of the Herd Unit.  Field staff have 
documented Epizootic Hemorrhagic Disease (EHD) in the herd unit, but it is unclear to what 
level this has affected the population. 
 
Weather 
Weather during the spring and summer of 2013 remained extremely dry. The Palmer Drought 
Severity Index (PDSI) ranked drought conditions in SE Wyoming as extreme through the month 
of August although range conditions in the Cooper Lake Herd started improving in July. The fall 
of 2013 was ranked as extremely wet with September 2013 being the wettest September recorded 
in Laramie.  For specific weather information please refer to the following link:  
http://www.ncdc.noaa.gov/.  
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Habitat 
Turnover in personnel, changes in individual job responsibilities of employees, and evolving 
WGFD agency priorities have resulted in some issues with consistent habitat data collection and 
interpretation of data.  Some transects, years after their initial establishment, have been identified 
as being in “non-representative” locations.  Site selection was often influenced by terrain and/or 
land ownership status (i.e public access).  Changing land uses (wind turbines, roads, fence 
construction, other developments, etc.) have influenced habitat use by wildlife in some locations, 
and in some instances have resulted in major shifts in animal usage of the area being monitored.  
Department personnel are currently evaluating shrub transects and the types of information being 
collected, and will be looking for ways to improve efficiency of data collection, types of data 
being collected, and refining criteria for site selection for future transects.  The reader is referred 
to the Strategic Habitat Plan Annual Report for further background information on shrub 
transects. 
 
Field Data 
 A total of 850 pronghorn were classified which far below the estimated 1,784 classification 
objective.  Fawn ratios decreased slightly from 80:100 in 2012 to 77 fawns: 100 does in 2013, 
but is still higher than surrounding herds and near average for this herd unit.  Drought and EHD 
caused buck ratios to decline from the 5 year average of 41 bucks: 100 does to 31 bucks, which 
is still within the target range for recreational management.  Hunter success remained 
comparable to 2012 at 90% in the Type 1’s and 85% in the Type 6’s. Hunter effort increased for 
both license types from the record amount of rain in September making conditions difficult to get 
around.  The hunter satisfaction survey showed 87% of hunters were either satisfied or very 
satisfied with their hunt which is a decline of 94% in 2012 but still indicates a quality hunt.  
 
Harvest Data 
We issued 900 licenses which did not completely sell in the resident draw but were picked up 
after the draw by non-residents who account for over 85% of the licenses.  The total number of 
type 1 licenses will be decreased by 50 to address the decline in buck ratio, especially the lack of 
yearling bucks. With the current high success rate we are near the license issuance threshold on 
the HMAs and an increase may actually decrease the amount of harvest. 
 
Population 
The model estimates the population is near 4,000 pronghorn and predicts it will decline to 3700 
in 2014.  The Constant Juvenile- Constant Adult Mortality Rate (CJCA) spreadsheet model was 
chosen to use for the post season population estimate of this herd.  The model chosen had the 
lowest AIC of all three models and the end of year population estimate trends well with the past 
LTs.  This model is ranked poor due to small sample sizes and no survival data or sample based 
population estimate.  This model seems plausible predicting a downward trend in the population 
which has also been noted by landowners and field personnel. 
 
Management Summary 
With the current amount of public access and a predicted harvest of 640 pronghorn the model 
predicts that the population will continue trending downward towards the management objective. 
Modeling efforts predict a 2014 post-season population of about 3,900.  We reduced the number 
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of Type 1s by 50 to address the low yearling and mature buck ratios.  Harvest in this herd largely 
relies on two large HMAs in the hunt area which has been instrumental in moving this 
population towards objective. With the current number of licenses issued the herd should 
gradually reach the objective with a smaller chance of over harvesting. 
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2013 - JCR Evaluation Form
SPECIES:  Pronghorn PERIOD: 6/1/2013 - 5/31/2014

HERD: PR527 - CENTENNIAL

HUNT AREAS: 37, 44-45 PREPARED BY: LEE KNOX

2008 - 2012 Average 2013 2014 Proposed
Population: 16,224 12,761 12,537

Harvest: 1,382 1,126 820

Hunters: 1,600 1,335 900

Hunter Success: 86% 84% 91 %

Active Licenses: 1,781 1,498 1,100

Active License Percent: 78% 75% 75 %

Recreation Days: 5,924 4,725 3,000

Days Per Animal: 4.3 4.2 3.7

Males per 100 Females 42 36

Juveniles per 100 Females 73 61

Population Objective: 14,000

Management Strategy: Recreational

Percent population is above (+) or below (-) objective: -8.8%

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

Model Date: 5/13/2014

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

Females ≥ 1 year old: 4.3% 3.5%

Males ≥ 1 year old: 8.4% 8%

Juveniles (< 1 year old): .8% 1%

Total: 6.76% 7%

Proposed change in post-season population: 13.6% 5%
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2014 HUNTING SEASONS 
CENTENNIAL PRONGHORN (PR527) 

 
Hunt 
Area 

 
Type 

Dates of 
Seasons 
Opens 

 
Closes 

 
Quota 

 
Limitations 

37 1 Sep.  20 Oct. 14 225 Limited quota licenses; any 
antelope 

 6 Sep. 20 Oct. 14 75 Limited quota licenses; doe 
or fawn  

44  1 Sep. 13 Oct. 5 150 Limited quota licenses; any 
antelope 

 6 Sep. 13 Oct. 5 150 Limited quota licenses; doe 
or fawn 

45  1 Sep. 13 Sep. 30 350 Limited quota licenses; any 
antelope 

 6 Sep. 13 Sep. 30 350 Limited quota licenses; doe 
or fawn 

  Oct. 1 Oct. 14  Unused Area 45 Type 1 and 
Type 6 licenses valid in that 
portion of Area 45 south of 
Wyoming Highway 130 

Archery      

37,44,45                   
 
 

 Aug. 15 
 
 

 
 

 Refer to Section 3 of this 
Chapter 
 

 
 

Hunt 
Area 

License 
Type 

Quota change from 
2013 

37 1 
7 

-50 
-25 

44 1 
6 

-50 
-100 

45 1 
6 

-50 
-150 

Herd Unit 
Total 

 

1  
6 
7 

-150 
-250 
-25 

 
Management Evaluation 
Current Postseason Population Management Objective: 14,000 
Management Strategy: Recreational 
2013 Postseason Population Estimate: ~ 12,800 
2014 Postseason Population Estimate: ~ 12,500 
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The Management objective for the Centennial Pronghorn Herd Unit is a post-season population 
of 14,000.  The management strategy is recreational management requiring a buck ratio of 20 to 
59:100 does. The objective and management strategy was last revised in 2013. 
 
Herd Unit Issues 
The Centennial Pronghorn Herd Unit encompasses Hunt Areas 37, 44, and 45 which are 
predominately private land with little public access.  The 2013 post-season population estimate 
was approximately 12,800 with the population trending slowly downward from 24,000 in 2004.  
The last line transect was conducted in 2007 and predicted the end of bio year population of 
17,500.  Harvest strategies are designed to maximize harvest where possible.  Most of the harvest 
is limited to Hunter Management Areas where the threshold of hunter densities has been reached 
and an increase in license issuance would actually decrease harvest. This herd has experienced  
loss of habitat from an increase in subdivisions, and a wind farm is scheduled to be developed in 
Hunt Area 44 near the Colorado border, which may also cause a loss of access.  
 
Weather 
Weather during the spring and summer of 2013 remained extremely dry. The Palmer Drought 
Severity Index (PDSI) ranked drought conditions in SE Wyoming as extreme through the month 
of August although range conditions in the Centennial Herd started improving in July. The fall of 
2013 was extremely wet with September 2013 being the wettest September recorded in Laramie.  
For specific weather information please refer to the following link:  http://www.ncdc.noaa.gov/.  
 
Habitat 
Turnover in personnel, changes in individual job responsibilities of employees, and evolving 
WGFD agency priorities have resulted in some issues with consistent habitat data collection and 
interpretation of data.  Some transects, years after their initial establishment, have been identified 
as being in “non-representative” locations.  Site selection was often influenced by terrain and/or 
land ownership status (i.e public access).  Changing land uses (wind turbines, roads, fence 
construction, other developments, etc.) have influenced habitat use by wildlife in some locations, 
and in some instances have resulted in major shifts in animal usage of the area being monitored.  
Department personnel are currently evaluating shrub transects and the types of information being 
collected, and will be looking for ways to improve efficiency of data collection, types of data 
being collected, and refining criteria for site selection for future transects.  The reader is referred 
to the Strategic Habitat Plan Annual Report for further background information on shrub 
transects. 
 
Field Data 
A total of 1,922 pronghorn were classified, exceeding the estimated classification objective of 
1,832.  Fawn production declined for the second year from 66 fawns: 100 does in 2012 to 61 
fawns: 100 does in 2013 which is most likely due to continued effects from the extreme drought 
conditions in the summer of 2012 that extended into the spring of 2013.  Buck ratios increased  
from 33 bucks: 100 does in 2012 to 36 bucks: 100 does in 2013 which is in the middle of the 
recommended ratios for recreational management.  Hunter success for the herd unit was 75% 
overall which has been on a slight decline since 2003.  Success for reduced price licenses 
declined but success for full price licenses increased slightly.  The Hunter Satisfaction Survey 
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showed 85% of hunters were satisfied or very satisfied with their hunt with 8% of respondents 
remaining neutral.   
  
Harvest Data 
The biggest challenge is trying to manage harvest on the few accessible public lands and HMAs 
without decreasing the quality and abundance of game.  A confounding influence is that some 
segments of the herd move back and forth between Colorado and Wyoming.  In the past we have 
not been able to manage this herd through harvest due to high fawn ratios and limited access.  
We estimate the population has been reduced by half since 2004 and we are near objective.  It is 
most likely a factor of low fawn ratios caused by drought conditions than harvest but we will be 
reducing licenses throughout the herd unit to address the decline.  
 
Population 
The Constant Juvenile – Constant Adult Mortality Rate (CJCA) spreadsheet model was chosen 
to use for the post season population estimate of this herd.  This model did not have the lowest 
relative AIC score but had the most reasonable population estimate.  To get a model to run the 
years were truncated to 2000 and constrained the juvenile survival rate to 0.3 which is not 
biologically defensible.  The model estimates the Centennial pronghorn herd has slowly trended 
downward since 2004 when the population was estimated at 24,000 and is currently near the 
population objective.  The model is of poor quality due to significant interchange with 
populations in Colorado, lacks adult and juvenile survival data and there isn’t a sample base 
population estimate.  Harvest data indicates a decline, and field personnel, hunters, and 
landowners are seeing fewer pronghorn.  
 
Management Summary 
If we attain the projected harvest of 820 pronghorn and have fawn ratios near 70, the population 
will level out near the objective.  We predict a 2014 post-season population of approximately 
12,500.  With the reduction in licenses, harvest success should improve on the HMAs but also 
maintain the population near objective. We removed the type 7 in Hunt Area 37 which restricted 
hunter movement and is no longer necessary..  The season in Hunt Area 44 is 5 days longer to 
address landowners concerns to run the season into deer season and spread out the harvest on 
HMAs.  
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2013 - JCR Evaluation Form
SPECIES:  Pronghorn PERIOD: 6/1/2013 - 5/31/2014

HERD: PR528 - ELK MOUNTAIN

HUNT AREAS: 50 PREPARED BY: WILL SCHULTZ

2008 - 2012 Average 2013 2014 Proposed
Population: 4,900 2,553 2,914

Harvest: 919 707 335

Hunters: 1,019 795 400

Hunter Success: 90% 89% 84%

Active Licenses: 1,088 829 450

Active License Percent: 84% 85% 74%

Recreation Days: 3,413 2,645 1,250

Days Per Animal: 3.7 3.7 3.7

Males per 100 Females 39 33

Juveniles per 100 Females 47 47

Population Objective: 5,000

Management Strategy: Recreational

Percent population is above (+) or below (-) objective: -48.9%

Number of years population has been + or - objective in recent trend: 3

Model Date: 04/18/2014

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

Females ≥ 1 year old: 16.1% 3.6%

Males ≥ 1 year old: 39.9% 33.8%

Juveniles (< 1 year old): 1.5% 3.6%

Total: 14% .02%

Proposed change in post-season population: -15.3% -8.1%
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2008 - 2013 Preseason Classification Summary

for Pronghorn Herd PR528 - ELK MOUNTAIN

MALES FEMALES JUVENILES Males to 100 Females Young to

Year Pre Pop Ylg Adult Total % Total % Total %
Tot
Cls

Cls
Obj Ylng Adult Total

Conf 
Int

100
 Fem

Conf
 Int

100
 Adult

2008 7,600 84 234 318 22% 808 55% 331 23% 1,457 1,831 10 29 39 ± 4 41 ± 4 29

2009 7,000 111 272 383 23% 846 52% 412 25% 1,641 1,617 13 32 45 ± 4 49 ± 4 34

2010 6,000 91 305 396 23% 907 53% 396 23% 1,699 1,668 10 34 44 ± 4 44 ± 4 30

2011 4,800 82 140 222 17% 764 59% 303 24% 1,289 1,221 11 18 29 ± 3 40 ± 4 31

2012 4,200 73 115 188 17% 545 50% 367 33% 1,100 1,098 13 21 34 ± 4 67 ± 6 50

2013 3,331 75 95 170 18% 510 55% 239 26% 919 1,000 15 19 33 ± 4 47 ± 5 35
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ELK MOUNTAIN PRONGHORN (PR528) 
Hunt Area 50 

2014 Hunting Seasons 
  Dates of Seasons Limited  

Hunt Area Type Opens Closes Quota Limitations 
50 1 Sep. 16  Oct. 31 300 Limited quota licenses; any 

antelope 
 6  Sep. 16  Oct. 31 100 Limited quota licenses; doe or 

fawn  
  0 Sep. 1 Sep. 15  50 Limited quota licenses; any 

antelope, muzzle-loading firearms 
only 

 
 

Hunt Area Type Quota change from 2013 
50 1 -100 
50 6 -400 

Herd Unit 
Total 

1 -100 
6 -400 

 
 
Management Evaluation 
Current Management Objective: 5,000 
Management Strategy:  Recreational 
2013 Postseason Population Estimate:  2,600 
2014 Proposed Postseason Population Estimate:  2,900 
 
Pronghorn in the Elk Mountain herd unit are managed toward a numeric objective of 
5,000.  The population was estimated using a spreadsheet model developed in 2012 and 
updated in 2014.  The herd is managed for recreational opportunity.  The objective was 
last reviewed in 1997 and is planned for review in 2014. 
 
 
Herd Unit Issues 
The Elk Mountain herd unit is comprised predominantly of either private or land-locked 
public land.  Hunter access to these lands is limited, particularly east of Elk Mountain, 
where most pronghorn in this herd unit are found during the hunting season.  Private lands 
open to hunters receive a large amount of pressure.  Much of the herd unit’s sagebrush 
ecosystem remains intact.  However, increased agricultural, energy, and residential 
development does threaten the sagebrush habitat in this area. 
 
 
Weather 
Weather in this herd unit was relatively normal during the past bio-year.  This weather 
pattern most likely had a neutral to positive influence on pronghorn.  For specific 
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meteorological information for the Elk Mountain herd unit the reviewer is referred to the 
following link: 
http://www.ncdc.noaa.gov/cag/   
 
 
Habitat 
Habitat conditions improved in 2013 with an increase in timely spring and fall 
precipitation.  However, much of the transition and winter ranges were severely impacted 
by the drought conditions experienced in bio-year 2012.  No pronghorn habitat 
production/utilization data was available for this herd unit.  However, annual production 
rates should have improved from the previous year, while utilization rates on winter 
ranges likely continued to be high. 
 
The limited number of habitat transects that have been established throughout the Laramie 
Region have not provided sufficient data to make reliable assumptions of habitat quantity 
or quality and consequently heavily influence population management for any particular 
big game specie. 
 
Shrub communities within the Laramie Region that are annually assessed by game 
wardens, wildlife biologists, and terrestrial habitat biologists, include: true mountain 
mahogany, antelope bitterbrush, skunkbrush sumac, big sagebrush, and four-wing 
saltbush.  A majority of these transects were established approximately 12–13 years ago.  
Transects were established for several different reasons, including:  measuring habitat 
response prior to or following treatments (i.e. prescribed fire, wildfire, mowing), concern 
over historic or current domestic livestock or wild ungulate utilization levels, selection of 
“representative habitats” utilized by wildlife on identified winter ranges, and to compare 
present results with historic data sets. 
 
 
Field Data 
Preseason ratios for this herd were 33 bucks and 47 fawns/100does in 2013.  Buck ratios 
and fawn ratios both decreased in recent classification trend.  Sample size from the 
classification survey (n=919) was less than the adequate size (n=1,000) required for an 
estimate 90% confidence interval.  Traditionally, classification data in this herd unit had 
been collected from fixed-wing aircraft.  However, beginning in 2011, classification 
surveys were conducted from the ground and may contain more sampling biases in 
comparison with surveys conducted prior to 2011. 
 
 
Harvest Data 
The 2013 harvest survey indicated a total of 700 pronghorn were harvested which was a 
decrease of 18% from 2012.  Overall harvest success increased 5% to 85% for 830 active 
licensed hunters in 2013.  The days/pronghorn decreased slightly from 3.9 to 3.7 
days/harvest.  The increase in harvest success and decrease in day/harvest were attributed 
to decreases in license numbers which were made in 2013 as a means to balance hunter 
opportunity with a decreased population size. 
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Population 
Spreadsheet model estimates indicated the Elk Mountain herd is currently below the 
management objective of 5,000 pronghorn.  The CJ, CA model was selected again for the 
Elk Mountain herd unit in 2013.  The model’s population estimates are plausible and 
match trends in harvest and preseason classifications.  However, the model does not 
intersect the 2007 and 2010 Line-Transect density estimation surveys.  A portion of the 
Elk Mountain herd unit was used a control area for the University of Wyoming’s Dunlap 
Wind Farm research project.  We incorporated adult survival rates from this research into 
the model for 2010 and 2011. 
 
We rated this model as fair, and biologically defensible in our evaluation.  This rating was 
based on criteria identified in the user’s guide for the WGFD spreadsheet model (Morrison 
2012). 
 
 
Line-Transect Survey 
A line-transect survey was conducted in June of 2013 to develop a bio-year 2012 end of 
year density/population estimate for this herd unit.  The results (Appendix A) of this 
survey were plausible and were incorporated into the spreadsheet model. 
 
 
Management Summary 
License numbers are reduced again for the 2014 season.  Liberal seasons in combination 
with severe winters and summer drought have reduced pronghorn numbers in this herd 
unit over the past 5 years.  The decreased license numbers should result in increasing 
harvest success rates and lowering the days/pronghorn rates.  The popular muzzleloader 
only season will continue to be offered in 2014.  License numbers could have been 
reduced further with respect to the current management objective but will be re-evaluated 
in 2015, after a public objective review process has been completed. 
 
 
Literature Cited 
Morrison, T. 2012. User Guide:  Spreadsheet Model for Ungulate Population data
 Wyoming Cooperative Fish and Wildlife Research Unit, University of Wyoming, 
 Laramie. USA. 41 pp. 
 
 
Bibliography of Herd Specific Studies 
None. 
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2012 PR528 - ELK MOUNTAIN Pronghorn Line-Transect Summary

Survey Dates: 6/6/2013 - 6/7/2013

Survey Cost: $ 2,060.00

Flight Service: OWYHEE AIR, LLC.

Aircraft: MAULE

Observers: Schultz SE=1067.2

Weather Conditions:

Temperature (Degrees Fahrenheit): 60 F

Cloud Cover (%): <30%

Wind Speed (MPH): 0 - 20

Transect Limits: 106.16 to 106.55

Transect Direction: North/South

Transect Interval (Minutes of Longitude): 1.5

Transect Length: (Mi.): 663

Transect Altitude (AGL): 304 ft.

Occupied Habitat (mi2): 586

Density Estimate (Animals/mi2 with Confidence Intervals): 7.8 (4.9 -  12.3)

Population Estimate (with Confidence Intervals): 4,553 (2,869 - 7,226)
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2012 PR528 Program DISTANCE Results 
 
 
 ---------------------------------- 
 Encounter rate for all data combined 
 Detection probability for all data combined 
 Expected cluster size for all data combined 
 Density for all data combined 
 
 Distances: 
 ---------- 
 Analysis based on distance intervals 
 Width specified as:    202.0000     
 Left most value set at:       0.0000000 
 
 Clusters: 
 --------- 
 Analysis based on exact sizes 
 Expected value of cluster size computed by: regression of log(s(i)) on g(x(i)) 
 
 Estimators: 
 ----------- 
 Estimator  1 
 Key: Uniform 
 Adjustments - Function                 : Cosines 
             - Term selection mode      : Sequential 
             - Term selection criterion : Akaike Information Criterion (AIC) 
             - Distances scaled by      : W (right truncation distance) 
 
 Estimator selection: Choose estimator with minimum  AIC 
 Estimation functions: constrained to be nearly monotone non-increasing 
 
 Multipliers:                   Value      SE         DF 
 --------------------------------------------------------------- 
 Sampling fraction              2.0000        0.00000 Inf 
 
 Variances: 
 ---------- 
 Variance of n: Empirical estimate from stratified sample with  
                overlapping strata (Estimator O2) 
 Variance of f(0): MLE estimate 
 
 Goodness of fit: 
 ---------------- 
 Based on grouped distance data intervals 
 
 Glossary of terms 
 ----------------- 
 Data items: 
 n    - number of observed objects (single or clusters of animals) 
 L    - total length of transect line(s)  
 k    - number of samples 
 K    - point transect effort, typically K=k 
 T    - length of time searched in cue counting 
 ER   - encounter rate (n/L or n/K or n/T) 
 W    - width of line transect or radius of point transect 
 x(i) - distance to i-th observation 
 s(i) - cluster size of i-th observation 
 r-p  - probability for regression test 
 chi-p- probability for chi-square goodness-of-fit test 
 
 
 Parameters or functions of parameters: 
 m    - number of parameters in the model 
 A(I) - i-th parameter in the estimated probability density function(pdf) 
 f(0) - 1/u = value of pdf at zero for line transects 
 u    - W*p = ESW, effective detection area for line transects 
 h(0) - 2*PI/v 
 v    - PI*W*W*p, is the effective detection area for point transects 
 p    - probability of observing an object in defined area 
 ESW  - for line transects, effective strip width = W*p 
 EDR  - for point transects, effective detection radius  = W*sqrt(p) 
 rho  - for cue counts, the cue rate 
 DS   - estimate of density of clusters 
 E(S) - estimate of expected value of cluster size 
 D    - estimate of density of animals 
 N    - estimate of number of animals in specified area 
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 Detection Fct/Global/Model Fitting  
 
 
 Effort        :    663.3000     
 # samples     :    34 
 Width         :    202.0000     
 Left          :       0.0000000 
 # observations:    87 
 
** Warning: The number of adjustment parameters allowed has  
  been reduced to   4 because of limited number of intervals. ** 
 
 
 Model  1 
    Uniform key, k(y) = 1/W 
       Results: 
       Convergence was achieved with    1 function evaluations. 
       Final Ln(likelihood) value =  -144.96359     
       Akaike information criterion =   289.92719     
       Bayesian information criterion =   289.92719     
       AICc =   289.92719     
       Final parameter values:  
 
 
 Model  2 
    Uniform key, k(y) = 1/W 
    Cosine adjustments of order(s) :  1 
       Results: 
       Convergence was achieved with    8 function evaluations. 
       Final Ln(likelihood) value =  -139.51000     
       Akaike information criterion =   281.02002     
       Bayesian information criterion =   283.48593     
       AICc =   281.06708     
       Final parameter values:  0.48650027     
 
    Likelihood ratio test between models  1 and  2 
       Likelihood ratio test value    =    10.9072 
       Probability of a greater value =   0.000958 
 *** Model  2 selected over model  1 based on minimum AIC               
 
 
 Model  3 
    Uniform key, k(y) = 1/W 
    Cosine adjustments of order(s) :  1, 2 
       Results: 
       Convergence was achieved with   25 function evaluations. 
       Final Ln(likelihood) value =  -138.89599     
       Akaike information criterion =   281.79199     
       Bayesian information criterion =   286.72382     
       AICc =   281.93484     
       Final parameter values:  0.53572273     0.14124855     
      ** Warning: Parameters are being constrained to obtain monotonicity. ** 
 
    Likelihood ratio test between models  2 and  3 
       Likelihood ratio test value    =     1.2280 
       Probability of a greater value =   0.267792 
 *** Model  2 selected over model  3 based on minimum AIC               
 Detection Fct/Global/Parameter Estimates  
 
 
 Effort        :    663.3000     
 # samples     :    34 
 Width         :    202.0000     
 Left          :       0.0000000 
 # observations:    87 
 
 Model 
    Uniform key, k(y) = 1/W 
    Cosine adjustments of order(s) :  1 
 
 
              Point        Standard    Percent Coef.        95 Percent 
  Parameter   Estimate       Error      of Variation     Confidence Interval 
  ---------  -----------  -----------  --------------  ---------------------- 
    A( 1)     0.4865       0.1435     
    f(0)     0.73590E-02  0.71021E-03       9.65      0.60770E-02  0.89114E-02 
    p        0.67271      0.64923E-01       9.65      0.55552      0.81463     
    ESW       135.89       13.114           9.65       112.22       164.55     
  ---------  -----------  -----------  --------------  ---------------------- 
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Detection Fct/Global/Plot: Detection Probability 

 
 
                             Perpendicular distance in meters       
 Detection Fct/Global/Chi-sq GOF Test  
 
  Cell           Cut           Observed     Expected   Chi-square 
   i            Points          Values       Values       Values 
 ----------------------------------------------------------------- 
   1     0.000        20.2           10       12.86        0.637 
   2      20.2        45.5           20       15.49        1.312 
   3      45.5        80.8           22       19.26        0.390 
   4      80.8        146.           19       25.57        1.690 
   5      146.        202.           16       13.81        0.346 
 ----------------------------------------------------------------- 
 Total Chi-square value =     4.3759  Degrees of Freedom =  3.00 
 
Probability of a greater chi-square value, P = 0.22363 
 
 The program has limited capability for pooling.  The user should 
 judge the necessity for pooling and if necessary, do pooling by hand. 
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 Cluster size/Global/Estimates  
 
 
 Effort        :    663.3000     
 # samples     :    34 
 Width         :    202.0000     
 Left          :       0.0000000 
 # observations:    87 
 
 
 
 Expected cluster size estimated based on regression of: log(s(i)) on g(x(i)) 
** Warning: Exact distance values, rather than distance intervals, 
have been used in size bias regression calculations. ** 
 
 
 Regression Estimates 
 -------------------- 
 Slope      =    0.879673       Std error   =    0.326448     
 Intercept  =    0.986228E-02   Std error   =    0.256856     
 Correlation=    0.2805         Students-t  =     2.69468     
 Df         =     85            Pr(T < t)   =    0.995755     
 
 
 Expected cluster size =   3.1079     Standard error    =  0.25986     
 
 Mean cluster size     =   2.5747     Standard error    =  0.22455     
** Warning: Size bias adjustment has increased expected cluster size. ** 
 Cluster size/Global/Regression plot  
            |+----+----+----+----+----+----+----+----+----+----+----+----+----+| 
     2.2412 +                                                                  + 
            |                                                       o          | 
            |                                                                  | 
            |                                                       o     o    | 
            |                                                                  | 
     1.9679 +                                                       o     o    + 
            |                                                                  | 
            |                                                                  | 
            |                                      o                o       o  | 
            |                                                                  | 
 L   1.6945 +                                                                  + 
 o          |                                                                  | 
 g          |                                                       o     o    | 
            |                                                                  | 
 o          |                                                                  | 
 f   1.4212 +                                                                  + 
            |                                      o                o     o o  | 
 c          |                                                                  | 
 l          |                                                                  | 
 u          |                                                                  | 
 s   1.1479 +                                                                  + 
 t          |                        o             o                      o o  | 
 e          |                                                                  | 
 r          |                                                                  | 
            |                                                                  | 
 s   0.8746 +                                                             ** * + 
 i          |                                                         * **     | 
 z          |                                                     * **         | 
 e          |                        o             o          * **  o     o o  | 
            |                                              ***                 | 
     0.6013 +                                          ***                     + 
            |                                      ***                         | 
            |                                  ***                             | 
            |                              ** *                                | 
            |                          ** *                                    | 
     0.3280 +                      ** *                                        + 
            |                  * **                                            | 
            |              * **                                                | 
            |          * **                                                    | 
            |       ***                                                        | 
     0.0547 + * ***                                                            + 
            |*                       o             o                o     o o  | 
            |+----+----+----+----+----+----+----+----+----+----+----+----+----+| 
           0.000     0.157     0.314     0.471     0.628     0.785     0.942     
               0.078     0.235     0.392     0.549     0.706     0.863     1.020 
 
 
                                 Detection Probability (g(x))       
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 Density Estimates/Global  
 
 
 Effort        :    663.3000     
 # samples     :    34 
 Width         :    202.0000     
 Left          :       0.0000000 
 # observations:    87 
 
 Model  2 
    Uniform key, k(y) = 1/W 
    Cosine adjustments of order(s) :  1 
 
 
              Point        Standard    Percent Coef.        95% Percent 
  Parameter   Estimate       Error      of Variation     Confidence Interval 
  ---------  -----------  -----------  --------------  ---------------------- 
    DS        2.4999      0.54739          21.90       1.6186       3.8612     
    E(S)      3.1079      0.25986           8.36       2.6326       3.6689     
    D         7.7694       1.8210          23.44       4.8953       12.331     
    N         4553.0       1067.2          23.44       2869.0       7226.0     
  ---------  -----------  -----------  --------------  ---------------------- 
 
 Measurement Units                 
 --------------------------------- 
 Density: Numbers/Sq. miles       
     ESW: meters          
 
 Component Percentages of Var(D) 
 ------------------------------- 
 Detection probability   :  17.0 
 Encounter rate          :  70.3 
 Cluster size            :  12.7 
 Estimation Summary - Encounter rates           
 
                         Estimate      %CV     df     95% Confidence Interval 
                        ------------------------------------------------------ 
                 n       87.000     
                 k       34.000     
                 L       663.30     
                 n/L    0.13116       19.65    33.00 0.88265E-01  0.19491     
                 Left    0.0000 
                 Width   202.00     
 Estimation Summary - Detection probability     
 
                         Estimate      %CV     df     95% Confidence Interval 
                        ------------------------------------------------------ 
 Uniform/Cosine          
                 m       1.0000     
                 LnL    -139.51     
                 AIC     281.02     
                 AICc    281.07     
                 BIC     283.49     
                 Chi-p  0.22363     
                 f(0)   0.73590E-02    9.65    86.00 0.60770E-02  0.89114E-02 
                 p      0.67271        9.65    86.00 0.55552      0.81463     
                 ESW     135.89        9.65    86.00  112.22       164.55     
 Estimation Summary - Expected cluster size     
 
                         Estimate      %CV     df     95% Confidence Interval 
                        ------------------------------------------------------ 
 Average cluster size    
                         2.5747        8.72    86.00  2.1656       3.0611     
 Uniform/Cosine          
                 r      0.28054     
                 r-p    0.99576     
                 E(S)    3.1079        8.36    85.00  2.6326       3.6689     
 Estimation Summary - Density&Abundance         
 
                         Estimate      %CV     df     95% Confidence Interval 
                        ------------------------------------------------------ 
 Uniform/Cosine          
                 DS      2.4999       21.90    49.72  1.6186       3.8612     
                 D       7.7694       23.44    64.48  4.8953       12.331     
                 N       4553.0       23.44    64.48  2869.0       7226.0     
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2013 - JCR Evaluation Form
SPECIES:  Pronghorn PERIOD: 6/1/2013 - 5/31/2014

HERD: PR529 - BIG CREEK

HUNT AREAS: 51 PREPARED BY: WILL SCHULTZ

2008 - 2012 Average 2013 2014 Proposed
Population: 670 755 643

Harvest: 85 41 85

Hunters: 82 44 90

Hunter Success: 104% 93% 94%

Active Licenses: 98 48 100

Active License Percent: 87% 85% 85%

Recreation Days: 327 169 340

Days Per Animal: 3.8 4.1 4

Males per 100 Females 43 36

Juveniles per 100 Females 36 60

Population Objective: 600

Management Strategy: Recreational

Percent population is above (+) or below (-) objective: 26%

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

Model Date: 04/18/2014

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

Females ≥ 1 year old: 3.3% 8.8%

Males ≥ 1 year old: 13.0% 29.6%

Juveniles (< 1 year old): .1% 2.6%

Total: 4.3% 10.7%

Proposed change in post-season population: -4.3% -11.8%
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2008 - 2013 Preseason Classification Summary

for Pronghorn Herd PR529 - BIG CREEK

MALES FEMALES JUVENILES Males to 100 Females Young to

Year Pre Pop Ylg Adult Total % Total % Total %
Tot
Cls

Cls
Obj Ylng Adult Total

Conf 
Int

100
 Fem

Conf
 Int

100
 Adult

2008 1,000 9 25 34 24% 75 52% 34 24% 143 500 12 33 45 ± 14 45 ± 14 31

2009 800 42 84 126 27% 272 59% 64 14% 462 476 15 31 46 ± 5 24 ± 3 16

2010 700 13 49 62 17% 214 60% 82 23% 358 361 6 23 29 ± 5 38 ± 6 30

2011 650 15 33 48 17% 170 62% 57 21% 275 446 9 19 28 ± 6 34 ± 6 26

2012 750 32 60 92 34% 110 41% 68 25% 270 441 29 55 84 ± 16 62 ± 13 34

2013 800 8 43 51 18% 141 51% 84 30% 276 503 6 30 36 ± 8 60 ± 11 44
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BIG CREEK PRONGHORN (PR529) 
Hunt Area 51 

2014 Hunting Season 

Dates of Seasons Limited 
Hunt Area Type Opens Closes Quota Limitations 
51 1 Sep. 16  Nov. 14  50 Limited quota licenses; any 

antelope 
6 Sep. 16  Nov. 14 50 Limited quota licenses; doe or 

fawn 

Hunt Area Type Quota change from 2013 
Herd Unit 

Total 
1 +25 
6 +25 

Management Evaluation 
Current Management Objective:  600 
Management Strategy:  Recreational 
2013 Postseason Population Estimate:  760 
2014 Proposed Postseason Population Estimate:  640 

Pronghorn in the Big Creek herd unit are managed toward a numeric objective of 600. 
The population was estimated using a spreadsheet model developed in 2012 and update 
in 2013.  The herd is managed for recreational opportunity.  The management objective 
was last reviewed in 1997 and is planned for review in 2014. 

Herd Unit Issues 
Pronghorn damage to alfalfa crops has decreased due to the low number of pronghorn 
observed in this herd unit.  Access is difficult except for on those private lands receiving 
damage.  Recent changes in land use have been observed in this herd unit.  Several 
sections of abandoned wheat fields have been converted into cattle pastures which have 
been grazed intensively.  Development in the Trail Run subdivision is also continuing. 
In the past these areas provided pronghorn with seasonal habitat and the observed 
changes in land use appear to be displacing pronghorn into other areas. 

In 2011, the Carbon County Predator Management District, in cooperation with WGFD, 
initiated a coyote removal project for the benefit of the Big Creek herd unit.  This project 
focused removal efforts on the very southeast portion of the herd unit.  Preliminary data 
appeared to indicate fawn ratios have increased in this localized area.  The coyote 
removal project continued through the fall of 2013.  The final report from Wildlife 
Services’ was appended to the document (Appendix A). 
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Weather 
Weather in this herd unit was relatively normal during the past bio-year.  This weather 
pattern most likely had a neutral to positive influence on pronghorn.  For specific 
meteorological information for the Big Creek herd unit the reviewer is referred to the 
following link: 
http://www.ncdc.noaa.gov/cag/   
 
 
Habitat 
Habitat conditions improved in 2013 with an increase in timely spring and fall 
precipitation.  However, much of the transition and winter ranges were severely impacted 
by the drought conditions experienced in bio-year 2012.  No pronghorn habitat 
production/utilization data was available for this herd unit.  However, annual production 
rates should have improved from the previous year, while utilization rates on winter 
ranges likely continued to be high. 
 
The limited number of habitat transects that have been established throughout the 
Laramie Region have not provided sufficient data to make reliable assumptions of habitat 
quantity or quality and consequently heavily influence population management for any 
particular big game specie. 
 
Shrub communities within the Laramie Region that are annually assessed by game 
wardens, wildlife biologists, and terrestrial habitat biologists, include: true mountain 
mahogany, antelope bitterbrush, skunkbrush sumac, big sagebrush, and four-wing 
saltbush.  A majority of these transects were established approximately 12–13 years ago.  
Transects were established for several different reasons, including:  measuring habitat 
response prior to or following treatments (i.e. prescribed fire, wildfire, mowing), concern 
over historic or current domestic livestock or wild ungulate utilization levels, selection of 
“representative habitats” utilized by wildlife on identified winter ranges, and to compare 
present results with historic data sets. 
 
 
Field Data 
The 2013 preseason ratios were 36 bucks and 60 fawns per 100 does produced from an 
inadequate sample of 276 pronghorn obtained through ground surveys.  2012 fawn ratios 
decreased from 62 fawns/100 does, to 60 fawns/100 does.  Sample size from the 
classification survey (n=276) was less than the adequate size (n=503) required for an 
estimate with a 90% confidence interval.  This herd unit is adjacent to the North Park, 
Colorado, and movement of pronghorn between Colorado and Wyoming complicates 
management activities, including the monitoring of pronghorn herd composition. 
 
 
Harvest Data 
The harvest survey data for the 2013 hunting season indicated a total of 41 pronghorn 
were harvested with 85% harvest success for 48 active licensed hunters. 
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Population 
In 2013 the CJ,CA spreadsheet model was selected again for the Big Creek herd unit 
because it produced the best AICc score.  The population estimate is plausible.  Accuracy 
of the end of year density/population estimates developed from line-transect density 
surveys were suspect and likely an over estimation.  Small sample sizes and interstate 
movements of pronghorn for this herd unit may bias line-transect survey estimates. 
 
We rated this model as poor, and not biologically defensible in our evaluation.  This 
rating was based on criteria identified in the user’s guide for the WGFD spreadsheet 
model (Morrison 2012).  The poor rating was primarily due to inadequate sample sizes 
for preseason classification surveys and the likely violation of an assumption that this is a 
closed population. 
 
 
Line-Transect Survey 
A line-transect survey was conducted in June of 2013 to develop a bio-year 2012 end of 
year density/population estimate for this herd unit.  The results (Appendix B) of this 
survey were considered to be overestimated due to observation bias.  However, the 
results of this survey were incorporated into the spreadsheet model. 
 
 
Management Summary 
We increased harvest opportunity for 2014 in the Big Creek herd unit, increasing the 25 
Type 1 and Type 6 licenses from 25 to 50 for each type.  Interstate movement of 
pronghorn complicates monitoring and subsequent management activities in this herd 
unit.  Ocular estimates and discussions with landowners provide better information about 
this herd unit’s population dynamics and status. 
 
 
Literature Cited 
Morrison, T. 2012. User Guide:  Spreadsheet Model for Ungulate Population data
 Wyoming Cooperative Fish and Wildlife Research Unit, University of Wyoming, 
 Laramie. USA. 41 pp. 
 
 
Bibliography of Herd Specific Studies 
None. 

119



Big Creek Pronghorn Antelope Recruitment 
Project 

Carbon County Predatory Management Board (CCPMD), USDA/APHIS/Wildlife Services 
(WS’), Wyoming Game and Fish Department (WG&FD) 

05/26/2011-9/05/2013 

 

The Big Creek Pronghorn Antelope Recruitment Project consisted of a 3 year cooperative effort aimed at the 
removal of coyotes (Canis latrans) within Wyoming Antelope Hunt Area 51 to increase the viability of the 
Pronghorn Antelope (Antilocapra Americana) herd that fawn in this area.  At the request of the WG&FD, efforts 
were conducted by WS’/CCPMD personnel stationed in Carbon County and the WS’ District Supervisor and pilot 
stationed in Casper WY.  Specifically, removal took place on lands owned/leased by Big Creek Ranches and the 
Munroe Ranch.  The total land area of these two ranches is approximately 65,528 ac.  Average elevation of the 
area in which coyotes were taken was 8,065 ft. Coyotes were taken at 7,680 ft. and the highest was 8,450 ft. 
indicated by GPS. This area is a cow/calf production ranching area adjacent to the Medicine Bow National Forest.   
Private lands lay in the main valley which is interspersed with many irrigation ditches for hay production and 
several small creeks and reservoirs.  Hwy 230 generally travels through the valley in a North/South direction. Due 
to the proximity of the Colorado State Line and the land in which these ranch holdings encompass, removal 
activities took place over parts of Hunt Area 51.  The goal of this project was to validate that coyote removal will 
prove beneficial to Pronghorn Antelope fawn recruitment.  The effort to remove coyotes from these two ranches 
began on 05/26/2011 with aerial hunting flight and continued until 09/05/2013. Ground work and aerial hunting 
continued as weather, recreational hunting use of lands, and time demanded by other pertinent WS’ Carbon 
County duties permitted.  
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A total of 175 coyotes and 2 dens were removed from the project area. Of the 175 coyotes taken, 150 (due to 
overlaying waypoints) were plotted as GPS points on the attached topographic maps and 107 were retrieved for 
comprehensive data collection. 21 coyotes from the 107 retrieved were sampled for Plague/Tularemia and 3 for 
Parvovirus/Hydatid testing. 

Below is a series of Coyote findings and totals related to the completed project: 

 

5/26/11-11/16/1   1/31/12-9/6/12  4/24/13-9/5/13 

14.4 hrs.   23.8 hrs.   15.5 hrs.  Aerial hunting time only. 

185.6 hrs.  163.0 hrs.  77.3 hrs.  Ground work time only. 

21   -   -               Plague samples taken. 14 neg., 7 pos.   

21   -   -  Tularemia samples taken. 21 neg.  

-   -   3  Parvovirus/Hydatid samples taken. (N/R). 

5   5   5  USDA/APHIS/WS Personnel. 

55   68   52  Coyotes total removed from project area. 

1   1   0  Coyote den removed from project area. 

 

 

107 of 175 total (61%) coyotes taken verified for sampling and analysis. 

 

 

 

5/26/11-11/16/11 1/31/12-9/6/12  4/12/13-9/5/13 

15   18    7  Adult male coyotes verified.  

0   1   -  Juvenile male verified. 

19   20   8  Adult  female coyotes verified.  

2   5   4  Male pups verified. 

2   3   2  Female pups verified. 

-   1   -  pup not verified. 
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5/26/11-11/18/11 

5 Adult female coyotes showed the presence of placental scars on their uterus verifying they had recently whelped. 
2 females had 8 pups each, 2 females had 4 pups each and 1 female had 6 pups.     Avg. 6 .0 pups per female of 5 
verified. 

 2 Adult male coyotes were of advanced age due to tooth wear and 1 adult female coyote was infested with 
wormlike stomach parasites of unknown determination. 

1/31/12-9/6/12 

3 Adult female coyotes had a total of 21 unborn whelps at time of take (7,7,5). 4 females showed the presence of 
placental scars on their uterus totaling 19 whelps at time of take (4,4,5,6).    Avg. 5.7 pups per female of 7 verified.  

4/24/13-9/5/13 

2 Adult female coyotes showed presence of placental scars on their uterus totaling 8 whelps at time of take (5,3).  
Avg. 4 pups per female of 2 verified. 

2 Adult male coyotes showed advanced signs of Sarcoptic Mange parasitic skin disease. 

Stomach content occurrences on 38 verified coyotes 5/26/11-11/16/11. 

3 Empty     1 Sage grouse  4 Pronghorn  

1 Deer    16 Rodent   4 Rabbit 

7 Grass/Vegetation  12  Cow/Calf  1 weasel 

 

Stomach content occurrences on 48 verified coyotes 1/31/12-9/6/12. 

16  Empty    1 Bird   16 Rodent 

2 Unknown   2 Deer   4 Pronghorn 

7 Cow/Calf   1 Eaten by vultures 3 Grass 

3 Rabbit    1 Plastic ear tag (calf) 

 

Stomach content occurrences on 21 verified coyotes 4/24/13-9/5/13.  

2 Empty    1 Bird   7 Rodent 

1 Duck    2 Rabbit   3 Grass/Vegetation 

6 Cow/Calf   4 Pronghorn 

122



  

After review of the attached collected data and the WGFD 2004-2013 Preseason Classification Summary presented 
by the WG&F Dept. I believe that it is an adequate assumption that coyote removal does benefit Pronghorn 
Antelope fawn recruitment.  

During a period of time (3/1/13-7/1/13) additional coyote removal activities took place adjacent to the North and 
West of Big Creek and Munroe Ranches. This is due to a similar project called the Platte Valley Mule Deer project 
(PVMDP) being conducted for the first year of a three year term. The removal of these additional coyotes may 
have affected the number of coyotes available to remove on the BC Project. Also, it may have attributed to an 
inadvertent increased effort that would support increased fawn recruitment in Pronghorn Antelope. 

Livestock protection and PVMD coyote removal efforts will continue in the future on the areas encompassed by 
the BC Pronghorn Antelope Project. Please contact me if there any questions related to this report.  

Special thanks to: 

CCPMD Board Members 

Will Shultz (G&F Biologist, Saratoga) 

Carbon County WS’ CCPMD Specialists’ (Troy Aleshire, Dan Braig, Tracy Villwok, Luke Spanbauer) 

Jerry Hyatt (WS’ Pilot) 

Mike Pipas (WS’ Disease Biologist) 

 

Sincerely, 

 

Craig Acres 

USDA/APHIS/WS 

Staff Biologist 

12/10/2013   
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YEAR YR. MALE/100 DOES AD.MALE/100 DOES
TOTAL MALE/100 

DOES
BIG CREEK 

FAWNS/100 DOES

2004 13 29 42 64

2005 17 25 41 40

2006 0 0 62 70

2007 17 36 53 42

2008 12 33 45 45

2009 15 31 46 24

2010 6 23 29 38

2011 9 19 28 34

2012 29 55 84 62

2013 6 30 36 60

2004 - 2013 Preseason Classification Summary
for Pronghorn Herd PR529 - BIG CREEK
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2012 PR529 - BIG CREEK Pronghorn Line-Transect Summary

Survey Dates: 6/7/2013 - 6/7/2013

Survey Cost: $ 1,290.00

Flight Service: OWYHEE AIR, LLC.

Aircraft: MAULE

Observers: Burton SE=186.98

Weather Conditions:

Temperature (Degrees Fahrenheit): 60 F

Cloud Cover (%): < 30%

Wind Speed (MPH): 0 - 15

Transect Limits: 106.23 to 106.45

Transect Direction: North/South

Transect Interval (Minutes of Longitude): 1.0

Transect Length: (Mi.): 335

Transect Altitude (AGL): 301 ft.

Occupied Habitat (mi2): 208

Density Estimate (Animals/mi2 with Confidence Intervals): 6.6 (5.0 -  8.7)

Population Estimate (with Confidence Intervals): 1,364 (1,032 - 1,801)
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2012 PR529 Program DISTANCE Results 
 
---------------------------------- 
 Encounter rate for all data combined 
 Detection probability for all data combined 
 Expected cluster size for all data combined 
 Density for all data combined 
 
 Distances: 
 ---------- 
 Analysis based on distance intervals 
 Width specified as:    200.0000     
 Left most value set at:       0.0000000 
 
 Clusters: 
 --------- 
 Analysis based on exact sizes 
 Expected value of cluster size computed by: regression of log(s(i)) on g(x(i)) 
 
 Estimators: 
 ----------- 
 Estimator  1 
 Key: Uniform 
 Adjustments - Function                 : Simple polynomials 
             - Term selection mode      : Sequential 
             - Term selection criterion : Akaike Information Criterion (AIC) 
             - Distances scaled by      : W (right truncation distance) 
 
 Estimator selection: Choose estimator with minimum  AIC 
 Estimation functions: constrained to be nearly monotone non-increasing 
 
 Multipliers:                   Value      SE         DF 
 --------------------------------------------------------------- 
 Sampling fraction              2.0000        0.00000 Inf 
 
 Variances: 
 ---------- 
 Variance of n: Empirical estimate from stratified sample with  
                overlapping strata (Estimator O2) 
 Variance of f(0): MLE estimate 
 
 Goodness of fit: 
 ---------------- 
 Based on grouped distance data intervals 
 
 
 Glossary of terms 
 ----------------- 
 Data items: 
 n    - number of observed objects (single or clusters of animals) 
 L    - total length of transect line(s)  
 k    - number of samples 
 K    - point transect effort, typically K=k 
 T    - length of time searched in cue counting 
 ER   - encounter rate (n/L or n/K or n/T) 
 W    - width of line transect or radius of point transect 
 x(i) - distance to i-th observation 
 s(i) - cluster size of i-th observation 
 r-p  - probability for regression test 
 chi-p- probability for chi-square goodness-of-fit test 
 
 
 Parameters or functions of parameters: 
 m    - number of parameters in the model 
 A(I) - i-th parameter in the estimated probability density function(pdf) 
 f(0) - 1/u = value of pdf at zero for line transects 
 u    - W*p = ESW, effective detection area for line transects 
 h(0) - 2*PI/v 
 v    - PI*W*W*p, is the effective detection area for point transects 
 p    - probability of observing an object in defined area 
 ESW  - for line transects, effective strip width = W*p 
 EDR  - for point transects, effective detection radius  = W*sqrt(p) 
 rho  - for cue counts, the cue rate 
 DS   - estimate of density of clusters 
 E(S) - estimate of expected value of cluster size 
 D    - estimate of density of animals 
 N    - estimate of number of animals in specified area 
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 Detection Fct/Global/Model Fitting  
 
 
 Effort        :    335.8000     
 # samples     :    23 
 Width         :    200.0000     
 Left          :       0.0000000 
 # observations:   110 
 
** Warning: The number of adjustment parameters allowed has  
  been reduced to   4 because of limited number of intervals. ** 
 
 
 Model  1 
    Uniform key, k(y) = 1/W 
       Results: 
       Convergence was achieved with    1 function evaluations. 
       Final Ln(likelihood) value =  -173.51473     
       Akaike information criterion =   347.02945     
       Bayesian information criterion =   347.02945     
       AICc =   347.02945     
       Final parameter values:  
 
 
 Model  2 
    Uniform key, k(y) = 1/W 
    Simple polynomial adjustments of order(s) :  2 
       Results: 
       Convergence was achieved with    2 function evaluations. 
       Final Ln(likelihood) value =  -173.51473     
       Akaike information criterion =   349.02945     
       Bayesian information criterion =   351.72995     
       AICc =   349.06650     
       Final parameter values:      0.00000000 
      ** Warning: Parameters are being constrained to obtain monotonicity. ** 
 
    Likelihood ratio test between models  1 and  2 
       Likelihood ratio test value    =     0.0000 
       Probability of a greater value =   1.000000 
 *** Model  1 selected over model  2 based on minimum AIC               
 Detection Fct/Global/Parameter Estimates  
 
 
 Effort        :    335.8000     
 # samples     :    23 
 Width         :    200.0000     
 Left          :       0.0000000 
 # observations:   110 
 
 Model 
    Uniform key, k(y) = 1/W 
 
 
              Point        Standard    Percent Coef.        95 Percent 
  Parameter   Estimate       Error      of Variation     Confidence Interval 
  ---------  -----------  -----------  --------------  ---------------------- 
    f(0)     0.50000E-02      0.00000       0.00      0.50000E-02  0.50000E-02 
    p         1.0000          0.00000       0.00       1.0000       1.0000     
    ESW       200.00          0.00000       0.00       200.00       200.00     
  ---------  -----------  -----------  --------------  ---------------------- 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

127



Detection Fct/Global/Plot: Detection Probability 
 

 
                             Perpendicular distance in meters       
 Detection Fct/Global/Chi-sq GOF Test  
 
  Cell           Cut           Observed     Expected   Chi-square 
   i            Points          Values       Values       Values 
 ----------------------------------------------------------------- 
   1     0.000        20.1           15       11.03        1.426 
   2      20.1        45.0           16       13.72        0.380 
   3      45.0        80.0           16       19.25        0.549 
   4      80.0        145.           21       35.75        6.086 
   5      145.        200.           42       30.25        4.564 
 ----------------------------------------------------------------- 
 Total Chi-square value =    13.0048  Degrees of Freedom =  4.00 
 
Probability of a greater chi-square value, P = 0.01125 
 
 The program has limited capability for pooling.  The user should 
 judge the necessity for pooling and if necessary, do pooling by hand. 
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 Cluster size/Global/Estimates  
 
 
 Effort        :    335.8000     
 # samples     :    23 
 Width         :    200.0000     
 Left          :       0.0000000 
 # observations:   110 
 
 Expected cluster size estimated based on regression of: log(s(i)) on g(x(i)) 
** Warning: Exact distance values, rather than distance intervals, 
have been used in size bias regression calculations. ** 
 
 All X/G(X) measurements have nearly identical values. 
 No size bias adjustment. Average cluster size used instead. 
 
 
 Expected cluster size =   1.5455     Standard error    =  0.85316E-01 
 
 Mean cluster size     =   1.5455     Standard error    =  0.85316E-01 
 Density Estimates/Global  
 
 
 Effort        :    335.8000     
 # samples     :    23 
 Width         :    200.0000     
 Left          :       0.0000000 
 # observations:   110 
 
 Model  1 
    Uniform key, k(y) = 1/W 
 
 
              Point        Standard    Percent Coef.        95% Percent 
  Parameter   Estimate       Error      of Variation     Confidence Interval 
  ---------  -----------  -----------  --------------  ---------------------- 
    DS        4.2421      0.53226          12.55       3.2735       5.4973     
    E(S)      1.5455      0.85316E-01       5.52       1.3854       1.7240     
    D         6.5560      0.89869          13.71       4.9636       8.6591     
    N         1364.0       186.98          13.71       1032.0       1801.0     
  ---------  -----------  -----------  --------------  ---------------------- 
 
 Measurement Units                 
 --------------------------------- 
 Density: Numbers/Sq. miles       
     ESW: meters          
 
 Component Percentages of Var(D) 
 ------------------------------- 
 Encounter rate          :  83.8 
 Cluster size            :  16.2 
 Estimation Summary - Encounter rates           
 
                         Estimate      %CV     df     95% Confidence Interval 
                        ------------------------------------------------------ 
                 n       110.00     
                 k       23.000     
                 L       335.80     
                 n/L    0.32758       12.55    22.00 0.25278      0.42450     
                 Left    0.0000 
                 Width   200.00     
 Estimation Summary - Detection probability     
 
                         Estimate      %CV     df     95% Confidence Interval 
                        ------------------------------------------------------ 
 Uniform/Polynomial      
                 m       0.0000 
                 LnL    -173.51     
                 AIC     347.03     
                 AICc    347.03     
                 BIC     347.03     
                 Chi-p  0.11253E-01 
                 f(0)   0.50000E-02    0.00   110.00 0.50000E-02  0.50000E-02 
                 p       1.0000        0.00   110.00  1.0000       1.0000     
                 ESW     200.00        0.00   110.00  200.00       200.00     
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 Estimation Summary - Expected cluster size     
 
                         Estimate      %CV     df     95% Confidence Interval 
                        ------------------------------------------------------ 
 Average cluster size    
                         1.5455        5.52   109.00  1.3854       1.7240     
 Uniform/Polynomial      
                 r       0.0000 
                 r-p    0.50000     
                 E(S)    1.5455        5.52   109.00  1.3854       1.7240     
 Estimation Summary - Density&Abundance         
 
                         Estimate      %CV     df     95% Confidence Interval 
                        ------------------------------------------------------ 
 Uniform/Polynomial      
                 DS      4.2421       12.55    22.00  3.2735       5.4973     
                 D       6.5560       13.71    31.11  4.9636       8.6591     

                 N       1364.0       13.71    31.11  1032.0       1801.0     
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