CRATERS OF THE MOON NATIONAL MONUMENT
ANNUAL MULE DEER CENSUS
1994

Introduction

Formal studies of the Craters of the Moon (CRMO) mule deer population began in 1967 with a study conducted
by Ritchie that was prompted by the concern of possible over-browsing by the herd. His results concluded that
over-browsing was not occuring. Between 1980 and 1982, Griffith studied the population dynamics and habitat
use of the monuments deer herd and established an annual deer population and vegetation transect monitoring
program for the monument. Although the vegetation transect monitoring program has since been dropped from
the deer program and incorporated into a vegetation trends monitoring program that began in 1992, annual spring
and late summer deer censuses have continued.

Methods

All censuses were conducted as prescribed in the monument's Standard Operating Procedures (SOP's) developed
by Griffith for Mule Deer Population Monitoring. Spring censuses (with the exclusion of 1992) were conducted
informally. Between April and the first two weeks in June, monument staff recorded any mule deer sighted until

at least 100 deer were documented. Some of these observations were made while in the field conducting the
early morning spring bird census. Deer sightings were classified as adult males, adult females, yearlings and
unknown.

Th late summer census was conducted in, there were eight early morning censuses conducted by Natalene
Cummings, CRMO Biological Technician, from a vehicle along the 3.9 mile section of secondary road that runs
from Highway 26 to the old Martin Mine site in the north end of the monument. Observations were made in one
direction only. The census began 10 minutes after sunrise, between August 18 and September 21. Attempts
were made to spread the Census days out evenly over the four week period, avoiding mornings with rain or winds
greater than 10 mph. Again, all sightings were classified according to sex and general age (adult, yearling,
fawn). Surrounding hillsides and lava flows and valleys along the route were carefully glassed with binoculars
and a spotting scope, taking approximately two hours to complete.

All road killed deer, hunter kills and illegal kills were classified and recorded throughout the year by ranger
division personnel and reported to resource management staff for inclusion in the annual deer report.

Over-winter survival rates were determined using the spring and previous year's (1993) late summer census data.
Population means, ratios and percent change estimates were calculated for all age and sex classes and population
estimates and 95% confidence intervals were established using data from six of the late summer census (after the
highest and lowest censuses were eliminated). Standard error estimates for each age and sex class in the late
summer census were calculated and 95% confidence intervals established.

Results

The Over-winter Fawn Survival Rate (OWFSR) for the spring 1994 census was 44.0% with a yearling:100 doe
ratio of only 36.8. This is confirmed by a fawn:100 doe ratio in the previous fall of 82.5 and is the lowest
OWEFSR since the study began in 1984. The next lowest OWFSR is 55.0% in 1985 with the highest rate of
100% occurring in 1988. With the exception of 1989 when the yearling:100 doe ratio was 26, all other years
were greater than 60.

The mean number of deer observed during six of the eight late summer censuses (after the highest and lowest
surveys were eliminated) was 42.6. The estimated population figure gathered from the late summer census in
1994 was 330, bringing the estimated population levels back up to a 1992 level of 298 after a low in 1993 of 96.
These estimates are still on the low end of the scale when compared to other census years which range from 379



to a high of 671 in 1991. The difference between the 1993 and 1994 estimates is considered significant,
however, the difference between the 1992 and 1994 estimates is not (Table 1.).

The number of fawn born to 100 does totalled 108. This is up from the 1992 and 1993 ratios of 72.5 and 82.5,
respectively, however, it equals the 1991 ratio and averages out with the 1984 - 1987 rates that range from 103.2
- 116.3 (Table 1 and Appendix 1).

It is important to note that Griffith documented a "significant (P < .01) direct relationship between the estimated
total population and the total number of deer killed on the highway". The 1993 report found inconsistencies in
this theory, and the 1994 report demonstrated that while the population estimate increased by approximately
200%, road kills increased by only 100%. Again, it appears that the direct relationship between population
estimates and the number of road kills may no longer be valid.



Table 1. Summaries for the Craters of the Moon National Monument Annual Mule Deer Census from

1990-1994.

SPRING

Adult Doe

Yearlings
Yearling:100 Doe
Over-winter Survival
Appr. Doe Total
Adult Doe Ratio

FALL
Mean # Adult Males
Percent change
Mean # Yearling Male
Percent change
Mean # Adult Females
Percent change
Mean # Fawns
Percent change
MEAN TOTAL
Fawns:100 Does
Fawns:100 Adult Does

VEHICLE KILLS
Adult males
Yearling males
Adult females
Fawns

Unknown
TOTALS

HUNTER KILLS
Adult males
Yearling males
Adult females
Fawns

Unknown
TOTALS

ILLEGAL KILLS
Adult males
Yearling males
Adult females
Fawns

Unknown
TOTALS

1990

42

31
73.80
86.00%
57

0.74

6.67
100.00%
2.83
54.64%
23.67
-0.67%
31.33
54.11%
64.50
132.40
178.90
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1993

10

7

70
96.50%
13.50
0.74

0.17
-92.60%
0
-100.00%
5.70
-71.50%
4.70
-67.59
10.50
82.50
111.50
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1994

68

25
36.8
44.0%
80.5
.84

5.5
3135%
1.28
0%
4.05
221%
4.5
262%
42.6
108
128.6



When applied to the individual age/sex classes in the census, the 95% confidence intervals indicate significant
changes in the female and fawn classes, while the adult and yearling males show no significant change (Table 2).

Table 2. Daily census totals, mean totals, standard error figures, and 95% confidence intervals for each class
(age/sex) of deer in the 1994 Craters of the Moon National Monument Annual Mule Deer Census.

09/06 09/07 09/08 09/15 09/16 09/21 mean stnd  95%

error Cl

Adult Males # 6 2 3 3 11 8 55 3.07 n.s.
ratio 315 105 25 17.6 64.7 30.8 30.0

Yrlg Males  # 2 1 0 1 2 5 18 1.28 n.s.
ratio 10.5 5.3 0 5.9 11.8 19.2 8.8

Females # 19 19 12 17 17 26 18.3 4.05 *
ratio 100 100 100 100 100 100 100

Fawns # 11 17 12 24 17 21 17.0 452 *
ratio 579 895 100 141.0 100 80.8 94.9

Unknown # 0 0 0 0 0 0 0

TOTALS 38 39 27 45 47 60 42.6

Conclusion

It was suggested by Idaho State Wildlife Game and Research Manager, Lonn Kuck, in an article entitle "Oh,
deer! What Happened to the Season of '93?" by Diane Ronayne in the Winter 1994 issue of Idaho Wildlife, that
due to the drought, fawns have been going into winter under-weight. As a result of the minimal snowfall, forage
has been available thus enabling under-weight fawns to survive. However, the under-weight fawns were unable
to survive the deep snows of the 1992-93 winter, resulting in a significant decrease in the yearling populations.
However, the results of the spring 1993 census revealed a 96.5% OWFSR following the rough winter while the
1994 spring survey demonstrated a significant decrease with an OWFSR of 34.5%, following a relatively mild
winter. The summer of 1993 was comparatively dry which may have limited the forage available both through
the late summer and fall and the winter in spite of the minimal snow depth.

In the monument's annual deer census SOP's, Griffith suggests in the interpretive guidelines that an increase in
OWFSR in the spring of one year would produce a lower fawn:100 doe ratio the fall of the following year due to
a higher proportion of the doe population consisting of unproductive yearling females. He suggests the opposite
is also true when a decrease in the OWFSR in the spring of one year would result in a higher fawn:100 does ratio
due to a smaller percentage of unproductive yearling females in the total doe population. With the exceptions of
1989 when the OWFSR dropped to 34.5% and the 1990 fall census of fawns:100 does increased, and in 1990
when the OWFSR increased to 100% and the fawn:100 does ratio in the 1991 fall census decreased, data
collected since 1984 does not agree with Griffith's hypothesis. Other years do not demonstrate any correlation,
suggesting that there are other factors with stronger influences than the proportion of unproductive yearling does
in a population of female mule deer.

In the Winter 1994 ldaho Wildlife article mentioned earlier, Lonn Kuck suggests that the apparent lack of deer
in the fall of 1993 was due to the spring and summer rains and availability of food and water. Kuck states that
the deer "spent less time moving around seeking it (food and water) so they were hard to spot...During hunting
season, the deer tended to remain at higher elevations, widely distributed instead of concentrated near scarce



water and roads as they had been during the drought.” This hypothesis may explain why the numbers during the
1993 late summer census were lower than in years past. If the deer were staying high, (or out in their home
ranges in the wilderness area as described in Griffith's report) they would not have congregated in the Little
Cottonwood drainage along the census route as they have in the past. In the 1994 fall census, the number of deer
sighted during each of the censuses was up dramatically from 1993, suggesting that the population increased or
that Kuck's hypothesis was correct.  Since the population estimate for 1994 (330) was approximately the same as
the estimate in 1992 (298), it could be assumed that the deer were dispersed in the 1993 census as Kuck suggests.

In his study, Griffin reported that the deer within the monument commonly crossed the highway to feed and drink
from the irrigated lawns around the visitor center and housing area, resulting in the death of a number of deer a
year due to vehicle contact. In 1993 Craters of the Moon National Monument Staff began removing the
non-native lawns and replaced them with a native, drought tolerant landscape. When the plants and grass are
well established by the end of the 1995 summer, the intent is to switch to a drip irrigation system for the
designated shrub islands only, leaving the grassy areas to natural rainfall. It is hoped that this activity will
reduce the number of deer crossing the highway to get to the artificial water source. It will be interesting to note
any change in the number of road killed deer over the next couple of years.

The mean number of adult males is up to 5.5 from an all time low of .17 in the 1993 census, however, the mean
number of yearling males in 1993 was zero. It seems logical that an increase in the number of adult males would
mean that there were more yearling males the previous year to add to the increase. In this instance, it is not the
case. However, it is possible that the yearling males in the spring of 1993 were incorrectly classified as ALL
monument staff were recording sightings. Training has been incorporated into seasonal orientation to increase
accuracy of identification. This is not as great a concern in the fall census as this is the third year for the same
individual conducting the census.



Appendix 1. Summaries for the Craters of the Moon National Monument Annual Mule Deer Census from
1984-1989.

1984 1985 1986 1987 1988 1989
SPRING
Adult Doe 55 51 106 71 58 49
Yearlings 47 31 109 47 60 13
Yearling:100 Doe 85.5 60.80 68.10 66.20 103.05 26.05
Over-winter Survival 84.0% 55.00% 65.90% 64.20 100.00% 34.50%
Appr. Doe Total 78.05 66.50 214.50 94.50 88.00 56
Adult Doe Ratio 0.70 0.77 0.75 0.75 0.66 0.88
FALL
Mean # Adult Males 4.10 1.33 1.83 2.5 3.7 3.33
Percent change -2.40% -67.60% 37.60% 36.60% 48.00% -10.00%
Mean # Yearling Male 6.60 5.67 2.00 4.00 6.30 1.83
Percent change 37.50% -14.15 -64.70% 100.00% 57.50% -70.00%
Mean # Adult Females 30.00 30.00 26.00 25.50 26.70 28.83
Percent change -17.80% 0.0% -13.30% -1.90% 4.70% -10.75%
Mean # Fawns 33.10 31.00 26.83 25.33 20.50 20.33
Percent change -11.00% -6.40% -13.50% -5.60% -19.00% -0.83%
MEAN TOTAL 74.00 68.00 56.67 57.30 57.20 49.33
Fawns:100 Does 110.50 103.30 103.20 116.3 77.0 85.30
Fawns:100 Adult Does 157.90 134.70 138.30 154.80 116.80 96.50
VEHICLE KILLS
Adult males 1 1 2 2 3 0
Yearling males 1 4 4 3 3 0
Adult females 4 8 9 5 2 3
Fawns 8 11 8 7 6 2
Unknown 1 0 2 1 0 0
TOTALS 15 24 25 18 14 5
HUNTER KILLS
Adult males 1 11 14 4 14 9
Yearling males 1 23 21 19 27 13
Adult females 3 29 17 11 18 18
Fawns 8 5 5 7 6 1
Unknown 1 0 0 0 0 0
TOTALS 14 68 57 41 65 41
ILLEGAL KILLS
Adult males 3 1 1 MD MD 4
Yearling males 0 1 1 MD MD 0
Adult females 0 6 5 MD MD 1
Fawns 0 1 1 MD MD 0
Unknown 0 0 1 MD MD 0
TOTALS 3 9 9 MD MD 5
FALL POP'N ESTIMATES 559 515 432 437 436 379

95% ClI 436-682 408-622 335-529 340-534 339-533 272-486



Appendix 2. The monthly average maximum, average minimum, average and range of temperatures and
precipitation records for Craters of the Moon National Monument from 1998 to 1993.

JANUARY
Aver. Max
Aver. Min.
Average 36.1
Range
Precip/snow
% recovery

FEBRUARY
Aver. Max
Aver. Min
Average 26.1
Range
Precip/snow
% recovery

MARCH
Aver. Max
Aver. Min.
Average 31.4
Range
Precip/snow
% recovery

APRIL
Aver. Max
Aver. Min.
Average 45.9
Range
Precip/snow
% recovery

MAY

Aver. Max
Aver. Min.
Average 53.4
Range
Precip/snow
% recovery

JUNE

Aver. Max
Aver. Min.
Average 68.8
Range
Precip/snow
% recovery

continued....

1988

1989
28.4 23.9
1.7 25
13.2 23.6
38./-7 38./-12
1.33snow  3.46 snow
.70 .55
38.5 26.0
13.8 5.9
15.9 20.8
51./-5 43./-17
T. snow 2.12 snow
.86 .93
449 42.1
17.9 22.9
325 35.8
62./-1 53./0
.035 snow  2.65 snow
.83 .90
59.8 63.6
32.0 32.2
47.9 48.2
73.120 75./16
.59 .13 snow
.66 .63
71.8 66.0
35.0 34.5
50.2 47.8
85./21 80./24
.38 snow .83
54 .35
85.8 79.3
51.7 44.2
61.7 59.9
98./38 85./33
.06 A7
.60 .36

1990

31.3
15.9
18.3
48./0
1.87 snow
.94

33.0
8.7
35.5
46./-7
1.52 snow
.61

48.0

23.6

33.3

62./9
.78 snow
74

60.9
355
41.8
75./19
1.64
.70

61.7
34.0
47.8
70./22
3.14
81

755
443
58.8
92./26
1.75
.70

1991

28.8
7.8
22.8
39./-22
.08 snow
.90

48.1

22.9

33.2

56./12

T. snow
.96

43.3
23.3
42.5
60./6
2.17 snow
97

53.4
30.2
51.1
63./18
2.14 snow
73

60.1
354
59.1
45./126
221
87

73.9
43.6
63.3
81./33
1.28
.80

1992

31.7

13.9

16.45

43./4
.26 snow
71

435
22.9
20.4
57./10
1.81 snow
.79

55.3

29.8

30.7

62./22
.45 snow
.84

66.0
36.1
39.3
81./21
.29
.70

74.3
43.9
55.1
83./134
24
87

77.9
48.7
55.1
93./36
131
1.00

1993

26.8
6.1

37./-22
3.24 snow
.97

29.2
11.6

39./-16
3.58 snow
1.00

40.0
21.3

53./3
1.83
1.00

50.6
28.0

62./18
1.14
1.00

69.4
40.7

81./25
1.34
1.00

68.7
41.6

85./28
3.70
1.00



Appendix 2 continued....

JULY

Aver. Max
Aver. Min.
Average 69.8
Range
Precip/snow
% recovery

AUGUST
Aver. Max
Aver. Min.
Average 66.6
Range
Precip/snow
% recovery

SEPTEMBER
Aver. Max
Aver. Min.
Average 56.9
Range
Precip/snow
% recovery

OCTOBER
Aver. Max
Aver. Min.
Average 55.3
Range
Precip/snow
% recovery

NOVEMBER
Aver. Max
Aver. Min.
Average 26.4
Range
Precip/snow
% recovery

DECEMBER
Aver. Max
Aver. Min.
Average 21.2
Range
Precip/snow
% recovery

ANNL PRCP.
ANNL % RCVRY

89.3
50.3
73.6
94./38
21
77

82.2
50.9
66.6
93./35
.81
.61

73.3
40.5
55.7
89./26
.33
.90

72.4
38.1
77.5
82./28
0.0
.61

34.3
18.4
317
66./4
4.34 snow
.63

27.2
15.1
24.2
40./-13
2.2 snow
77

9.85
71

89.7
57.6
70.2
95./47
48
74

81.7
515
714
93./36
43
87

72.0
39.3
64.2
80./34
.54
.80

60.3
345
45.8
70./17
1.04
61

445

18.9

34.0

60./4
.88 snow
.66

34.7
13.6
14.0
46./0
.15 snow

13.18
.68

82.8
57.5
70.6
98./40
14
1.00

86.3
56.4
70.2
98./42
.59
.90

79.5
48.8
60.8
88./40
21
77

61.5
30.1
44.9
78./18

.55

447

23.3

275

55./8
.57 snow
.83

24.0
3.0
23.3
50./-29
.56 snow
.94

12.77
79

87.1
54.2
66.9
93./43
1.15
71

86.7
53.7
70.2
93./44
1.14
.58

77.2
445
58.3
86./30
.63
57

59.7
30.2
50.0
80./3
2.56 snow
.81

36.8
18.3
26.5
52./-1
1.09 snow
.97

33.9

12.8

16.9

43./0
.37 snow
.45

14.82
7

82.6
51.3
59.9
94./37
.29
1.00

86.3
54.2
63.1
97./132
.09
1.00

74.3
42.3
57.8
83./31
48
1.00

64.4
35.6
46.2
85./20
1.07
1.00

34.9
18.0
26.4
52./0
.78 snow
1.00

25.7
8.1

21.1

35./-15
2.24 snow
1.00

9.31
91

74.1
45.7

86./37
.92
.80

78.7
47.5

86./36
1.06
1.00

73.2
42.4

85./30
.78
1.00

59.6
32.8

79./112
1.18 snow
1.00

38.3
144

55./-9
.18 snow
.93

29.9
12.2

43./0
.72 snow
1.00

19.67
.96



