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Site Elevation Setting Slope (%), Aspect
Habitat Category (reassigned 

from Elzinga 1997)

Badger Pass North 6980 Rolling foothills 18-34; southeast Shallow-soil Rangeland

Badger Pass Microwave 7320 Foothills ridge 10 – 26; northeast
Shallow-soil Douglas-fir 
Opening

Canyon Creek 7200 Montane valley 50-51; south Deep-soil Rangeland

Table 1. Study area characteristics
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Documentation Code Category
Stage S Seedling
Stage C An uncommon stage class representing prolonged juvenile 

plants of less than 2.5 cm diameter and less than  five 
leaves, but no cotyledons  

Stage R Rosette, including a tally of the number of rosettes per 
plant

Reproduction I Total number of Inflorescences per plant
Reproduction F Total number of fruits that set seed per plant
Reproduction A Total number of aborted fruits per plant 
Damage B Total number of browsed or grazed inflorescences, noted 

separately from the sum of all inflorescences

Table 2. Documentation of Penstemon lemhiensis 
         stage class, reproduction and damage
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Site Name Date Extent (acres)
Temperature 

(F)  @ ignition 
Humidity @ 

ignition
Comments

Badger Pass 
North

9/11/1997 More than 10
63-65 Max 66-
67; forecast

60-63% Min 55-
60; forecast

All litter and most duff was 
burned off, and all sagebrush 
was killed.

Badger Pass 
Microwave

9/15/1998 Less than 5
Max 78-82; 
forecast 

24-27 % forecast

Trees were felled in 1997.  
Burning the next year was 
very spotty. Logs and patches 
were spot-torched. 

Canyon Creek 
West

9/25/1995 Less than 1
52-60; actual 
reading

41-52; wet bulb-
dry bulb actual 
reading

Most litter was burned off, and 
all sagebrush was killed.

Table 3.Prescribed burn conditions at study sites
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Site Condition
Monitoring 

Year

Recruitment 
of Established 

Plants

Ratio of 
Recruitment: 

Mortality

Net Relative Net Relative Net
(established 

plants)
Pre-burn 1989-1997 80 90% 119 40% 25 0.21
Burn 1998 41 79% 6 75% 129 21.5
Post-burn 1999-2000 62 73% 53 19% 72 1.36

Pre-burn 1995-1997 0 
seedlings

8 22% 5 0.62

Burn 1998 26 56% 7 41% 109 15.57
Post-burn 1999-2000 23 50% 58 21% 88 1.52

Pre-burn
1991-1997 
(gap in1998)

18 56% 20 9% 25 1.25

Burn 1999 3 100 15 58% 0

Pre-burn 1995 4
Burn 1996 3 75% 14 25% 8 0.57
Post-burn 1997-1999 20 50% 65 46% 62 0.95

Canyon Creek 
East Quadrat

Pre-burn 1995-1999 32 44% 61 48% 75 1.23

Badger Pass 
North 
Microwave 
Transects

Canyon Creek 
West Quadrat

Table 4.  Penstemon lemhiensis  recruitment and mortality results

Mortality of 
Seedlings

Mortality of 
Established 

Plants

Badger Pass 
North Transect

Badger Pass 
North Quadrat
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Site Condition
Time 

Interval

Growth 
Rate 

(lambda)

Badger Pass North Transect
Pre-burn, no 
grazing

1989-1997 0.7918

Badger Pass North Transect
Post-burn, lt 
grazing

1998-2000 1.1212

Badger Pass North Transect
Post-burn, 
no grazing

1998-2000 2.0294

Badger Pass Microwave Transect
Pre-burn, no 
grazing

1995-1998 1.4087

Canyon Creek West
Post-burn, 
hvy grazing

1996-1999 0.7941

Canyon Creek East
Pre-burn, 
mod grazing

1995-1999 1.0917

Table 5. Penstemon lemhiensis  sample population growth rates
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1 Artemisia tridentata ssp. vaseyana
2 Agropyron spicatum
3 Carex rossii
4 Festuca idahoensis
5 Stipa viridula
6 Arenaria congesta
7 Castillega pallescens
8 Collomea linearis
9 Collinsia parviflora

10 Eriogonum umbellatum
11 Hieracium albiflorum
12 Lupinus spp.
13 Phacelia hastata
14 Solidago spp.

Table 6. Major canopy cover species in 
pre- or post-burn Penstemon 

lemhiensis  quadrats
No. Species
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SITE AGENCY ELEV. (m) Location EO No.
Robbins Gulch Bitterroot NF 1585 T.2S R.20W Sec. 10 056
Badger Pass Microwave BLM 2216 T.7S R.11W Sec. 22 005
Canyon Creek Beavernead NF 2195 T.2S R.10W Sec. 8 038

Table 1. Penstemon lemhiensis  seed collection sites
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0 4 8 12 16 20 24
Robbins Gulch 0b 0b 1.1b 1.1b 21.7a 19.8a 22.6a
Badger Pass Microwave 0c 0c 1.0c 3.1c 11.7b 23.2a 25.8a
Canyon Creek 0b 0b 0b 4.0b 28.9a 26.5a 21.6a

Chilling Duration (Weeks)

Table  2. Final post-incubation germination percentages of Penstemon lemhiensis  follow ing 
chilling periods of 0 to 24 weeks, expressed as percentage of viable  seeds1 .

Site

Site
4WM+ 
20Ch

4Ch+4Wm
+16Ch

8Ch+4W
m+12Ch

12Ch+4W
m+8Ch

16Ch+4W
m+4Ch

20Ch

Robbins Gulch 27.6a 11.5c 4.3d 1.1d 21.7ab 19.8b
Badger Pass Microwave 17.2a 1.0b 1.0b 3.2b 11.7a 23.2a
Canyon Creek 6.4b 3.8b 9.3b 4.0b 33.3a 26.5a

Table 3. Final post-incubation germination percentages of Penstemon lemhiensis 
following a chilling period totalling 20 weeks, preceded or interrupted by 4-week 
incubation1

Chilling Duration (Weeks Chilling=Ch; Weeks 10/20=Wm)
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec sum
1995 0.71 0.57 0.79 1.06 1.49 3.14 2.76 0.45 2.32 0.55 1.98 0.89 16.71
1996 1.13 0.69 0.83 0.9 1.67 0.76 0.65 0.87 0.41 1.16 3.38 12.45
1997 1.24 0.41 0.63 0.98 2.64 3.52 2.29 1.86 1.04 1.97 0.9 0.12 17.6
1998 0.9 0.52 0.51 0.92 2 2.04 2.38 0.62 1.03 0.14 1.44 0.79 13.29
1999 0.63 0.51 0.1 0.6 1.28 1.11 0.13 1.66 0.87 0.32 0.74 0.77 8.72
2000 0.82 0.92 0.25 0.28 2.05 0.74 0.51

Wise River - mean monthly precipitation (inches)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec mean
1995 ----- ----- 44.9 54.1 59.29 66.5 77.29 81 72.17 54.81 45.33 34.77 59.02
1996 33.35 35.55 42.81 55.2 55.52 74.67 85.35 82.94 ----- 57.16 46.9 33.97 54.86
1997 32.03 33.07 45.23 48.1 67.55 70.2 76.94 77.94 72.57 58.65 43.47 28.26 54.5
1998 32.26 37.96 45.23 54.5 65.35 64.37 83.23 82.52 74.43 58.03 41.7 29.71 55.77
1999 35.42 35.29 42.16 49.23 59.45 66.77 79.39 80.74 69.13 61.71 51.07 33.87 55.35
2000 32.06 36.28 41 57.2 61.65 73.07 80.1 54.48

Wise River - mean monthly maximum temperature (F)

Mean Monthly Precipitation at Wise River
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Mean Monthly Maximum Temperature at Dillon 
(Western Montana College)
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(Western Montana College)
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec sum
1989 0.76 0.42 0.48 0.07 2.25 0.46 0.62 2.19 0.44 1.87 0.02 0.27 9.85
1990 0.22 0.03 0 0.74 2.06 1.71 1.68 1.62 0.23 0.16 0.31 0.11 8.87
1991 0.06 0 0.75 1.56 2.97 2.12 0.4 0.64 1.38 0.89 0.7 0 11.5
1992 0.12 0.14 0.36 1.18 1.46 2.99 0.93 0.17 0.25 0.14 0.54 0.24 8.52
1993 0.31 0.58 1.38 1.56 2.75 2.07 4.01 2.21 0.09 1.47 0.04 0.08 16.6
1994 0.12 0.39 0.54 1.06 0.98 1.16 1.22 0.93 0.09 1.86 0.33 0.35 9.03
1995 1.03 0.1 0.9 3.09 4.32 3.96 1.68 1.01 2.05 0.56 0.1 0.36 19.2
1996 0.19 0.66 1.1 0.79 2.87 0.54 0 0.17 0.37 0.32 0.44 0.38 7.83
1997 1.01 0.25 0.8 2.1 2.65 2.14 1.28 1.97 0.71 2.11 0.41 0.6 16
1998 0.69 0.29 0.92 1.33 1.72 3.1 0.79 0.66 1.01 0.84 0.29 1.19 12.8
1999 0.49 0.02 0.07 1.25 3.02 1.68 0 0.84 0.13 0.05 0.1 0.25 7.9
2000 0.45 0.6 0.71 0.09 2.42 1.26 0.52 6.05

Dillon - WMC mean monthly ppt

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec sum
1989 34.1 24.8 44.7 61.1 66.4 77 88 78.7 73.5 56.5 48.4 37.3 57.5
1990 37.7 42 48.5 62.4 63.8 75.2 83.2 81.3 79.8 59.8 49.6 25.9 59.1
1991 35.2 50.9 47.7 54.1 63.2 74.1 86.9 86.2 74.4 59.9 39.1 37.7 59.1
1992 38.6 49 57.7 63.4 74.9 76.2 79 83.4 73.2 64.4 39.5 28 60.6
1993 28.4 32 50.6 54.9 71.7 71.8 71.6 75 71.8 60 41.3 37.6 55.6
1994 42.5 38.4 53.8 59.7 71.1 77.3 84.9 85.6 77.7 55.2 38.2 34.9 59.9
1995 32 42.6 44.9 53.2 62.8 70 81.2 82.9 71.1 56.7 50.1 38.2 57.2
1996 34.1 39.2 45.2 57.7 61.5 79 86.6 86.3 71.1 60.1 43.1 35.2 58.3
1997 33.3 39.1 52.2 51.6 70.3 74.5 81.8 80.1 74.9 56.5 46 33 57.8
1998 36.3 39.8 46.5 57.5 67.8 68.4 86.8 85.7 77.8 59.3 46.1 32.3 58.7
1999 38 42.3 51.5 55.1 64.2 73.2 85.5 83.7 71 64.9 53.5 36.8 60
2000 35 43.1 47.7 61.4 63.9 75.7 84.2 58.7

Dillon - WMC mean monthly T
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Penstemon lemhiensis   monitoring - 
French Creek Park Mine
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The term "species of special concern" includes taxa that are rare, endemic, disjunct, threatened or 
endangered throughout their range or in Montana, vulnerable to extirpation from Montana, or in need of 
further research. The term also encompasses species that have a special designation by organizations or 
land management agencies in Montana, including: Bureau of Land Management Special Status and 
Watch species; U.S. Forest Service Sensitive and Watch species; U.S. Fish and Wildlife Service 
Threatened, Endangered and Candidate species.  
 
Taxa are evaluated and ranked by the Heritage Program on the basis of their global (range-wide) status, 
and their statewide status according to a standardized procedure used by all Natural Heritage Programs. 
These ranks are used to determine protection and data collection priorities, and are revised as new 
information becomes available.  
 
For each level of distribution—global and state—species are assigned a numeric rank ranging from 1 
(critically imperiled) to 5 (demonstrably secure). This reflects the species’ relative endangerment and is 
based primarily on the number of occurrences of that species globally or within the state. However, other 
information such as date of collection, degree of habitat threat, geographic distribution patterns and 
population size and trends is considered when assigning a rank, and the number of occurrences listed 
below are suggestions, not absolute criteria.  
 
For example, Clustered lady's slipper (Cypripedium fasciculatum) is ranked G4 S2. That is, globally the 
species is apparently secure, while in Montana it is imperiled because of rarity, or because of other factors 
making it demonstrably vulnerable to extirpation.  
 
For ranks, substitute S (State) or G (Global) in these definitions 
 
Rank Definition 
1 Critically Imperiled—Critically imperiled because of extreme rarity or because of some 

factor(s) making it especially vulnerable to extirpation. Typically 5 or fewer occurrences or very 
few remaining individuals (<1,000).  
 

2 Imperiled—Imperiled because of rarity or because of some factor(s) making it very vulnerable 
to extirpation. Typically 6 to 20 occurrences or few remaining individuals (1,000 to 3,000).  
 

3 Vulnerable—Vulnerable either because rare and uncommon, or found only in a restricted range 
(even if abundant at some locations), or because of other factors making it vulnerable to 
extirpation. Typically 21 to 100 occurrences or between 3,000 and 10,000 individuals.  
 

4 Apparently Secure—Uncommon but not rare, and usually widespread. Possible cause of long-
term concern. Usually more than 100 occurrences and more than 10,000 individuals.  
 

5 Secure—Common, widespread, and abundant. Essentially ineradicable under present conditions. 
Typically with considerably more than 100 occurrences and more than 10,000 individuals.  
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Qualifier Definition 
 

# # Range Rank—A numeric range rank (e.g., S2S3) is used to indicate the range of 
uncertainty about the exact status of the element. Ranges cannot skip more than one rank 
(e.g., SU is used rather than S1S4).  

? Unranked—rank not yet assessed.  
# A modifier to X or H; the species has been reintroduced but the population is not yet 

established. 
* G or S rank has been assigned and is under review. Contact the individual state Natural 

Heritage program for assigned rank.  
HYB Hybrid—Element not ranked because it represents an interspecific hybrid, not a species.  
U Unrankable—Currently unrankable due to lack of information or due to substantially 

conflicting information about status or trends.  
E Exotic—An established exotic; may be native in nearby regions (e.g., house finch or catalpa 

in eastern U.S.).  
E# Exotic Numeric—An established exotic that has been assigned a numeric rank to indicate 

its status, as defined for G1 or S1 through G5 or S5.  
A Accidental—Accidental or casual, in other words, infrequent and outside usual range. 

Includes species (usually birds or butterflies) recorded once or only a few times at a 
location. A few of these species may have bred on the one or two occasions they were 
recorded. Examples include European strays or western birds on the East Coast and vice-
versa.  

B Breeding—Basic rank refers to the breeding population of the element. 
C Captive or Cultivated—Native element presently extant only in captivity or cultivation. 
H Possibly Extirpated (Historical)—Element occurred historically, and there is some 

expectation that it may be rediscovered. Its presence may not have been verified in the past 
20 years. An element would become GH or SH without such a 20-year delay if the only 
known occurrences were destroyed or if it had been extensively and unsuccessfully looked 
for. Upon verification of an extant occurrence, GH or SH-ranked elements would typically 
receive a G1 or S1 rank. The GH or SH rank should be reserved for elements for which 
some effort has been made to relocate occurrences, rather than simply using this rank for all 
elements not known from verified extant occurrences.  

N Nonbreeding—Basic rank refers to the non-breeding population of the element. 
P Potential—Potential that element occurs  but no extant or historic occurrences are accepted.  
R Reported—Element reported but without a basis for either accepting or rejecting the report, 

or the report not yet reviewed locally. Some of these are very recent discoveries for which 
the program hasn't yet received first-hand information; others are old, obscure reports.  

T Rank for subspecific taxon (subspecies, variety, or population); appended to the global rank 
for the full species, e.g. G4T3 
 

X Presumed Extirpated—Element is believed to be extirpated. Not located despite intensive 
searches of historical sites and other appropriate habitat, and virtually no likelihood that it 
will be rediscovered.  
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