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Chapter 1 - Introduction 

1.1 Assessment Overview 

The purpose of this assessment was to evaluate and report on resource conditions of the BLM-
administered public lands in the Chamberlain Creek, Wales Creek, Pearson Creek, Frazier Creek, 
and Bear Creek watersheds and vicinity, hereafter referred to as the assessment area. The 
assessment area lies just south of the Blackfoot River about seven miles southwest of Ovando, 
MT. The boundary encompasses 61,840 acres, of which 20,570 acres are BLM Public Lands 
(Appendix A).  The assessment process is adapted from “Ecosystem Analysis at the Watershed 
Scale: Federal Guide for Watershed Analysis” (1995) but includes additional resource 
information, and an analysis area that extends beyond physical watershed boundaries.  The 
assessment considers past and present resource conditions and trends, identifies desired future 
conditions, and recommends actions that are needed to move towards or achieve desired future 
conditions.  The recommendations incorporate Management Area direction, guidance found in 
the Resource Area Management Plan (BLM, 1986), and BLM policies.  An interdisciplinary 
team (IDT) integrates the recommendations for all resource disciplines into final 
recommendations that serve as the basis for developing specific management proposals for the 
public lands in the assessment area. 

While the IDT made approximations of past and present conditions on neighboring non-federal 
lands, the assessment is designed as a tool for the BLM’s use and does not presume that other 
owners will follow similar recommendations in managing their lands. Cooperative management 
with neighboring landowners may be undertaken as opportunities arise during the development 
of specific project plans and if common management goals can be identified.  These 
opportunities are best identified during the public scoping and NEPA process when the actual 
management actions and decisions are being made. 

This assessment does not constitute a Federal decision document.  It is a stage-setting analytical 
process that makes recommendations, identifies constraints, and provides guidance for future 
management decisions. It is those future decisions which undergo the Federal decision-making 
process subject to NEPA regulations. 

Ecosystem Assessment is an ongoing process. Current direction indicates that such assessments 
are revisited every 10 to 15 years and revised and updated as conditions or assumptions change, 
as Resource Management Plan direction changes, and as new information becomes available. 
They are also intended to be used as open “case-files” that can be updated or appended at any 
time when new information about the analyzed area becomes available. 
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1.2 How this document is organized 

The organization of this document is based on guidance contained in Ecosystem Analysis at the 

Watershed Scale: Federal Guide for Watershed Analysis (USDA and others, 1995).
	

Chapter 1 – Introduction and description of the assessment. 


Chapter 2 - Characterization of the assessment area
	

Chapter 3 - Issues and Key Questions: Reviews the issues and concerns considered when doing
	
this analysis.
	

Chapter 4 - Historical and Reference Conditions: Presents a historical perspective of the past 

influences and processes that occurred in this ecosystem.
	

Chapter 5 - Current Conditions: Describes the current resource conditions according to 

terrestrial, aquatic, social, and other issues.
	

Chapter 6 – Potential Conditions and Trends: Projects possible future conditions based on 
current trend and ecosystem processes with application of resource management plans (and 
assumptions on private land management). This incorporates the synthesis and interpretation of 
all available data and information about the assessment area. 

Chapter 7 - Management Recommendations: Recommends actions that should be taken on public 
lands based on the findings of the analysis.
	

Chapter 8 - Data Gaps, Inventory, Monitoring: A list of information gaps found during the 

analysis and what information should be collected in the future.
	

Appendices - Additional supportive information and maps. 

Literature Citations – Bibliographic sources and references. 
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Chapter 2 – Characterization 
2.1 Geology 

MesoProterozoic Belt Supergoup sedimentary rocks underlie much of the area. The Belt stratigraphic 
section is as much as 4,900 meters thick.  Mesozoic and Cenozoic sedimentary rocks overlie the Belt 
rocks. Plutons of mostly Cretaceous to early Tertiary age intrude the sedimentary rock, and Tertiary 
volcanic rocks cover some areas.  According to Weber and Witkund (1979), a majority of the surficial 
deposits in the vicinity were formed primarily during several advances and subsequent melts of large 
glaciers.  The first advance recognized locally probably occurred about 150,000 years ago, during the Bull 
Lake Glaciation of the Pleistocene, when ice from the mountains to the north spread southward across the 
Blackfoot River.  Subsequently, some 20,000 to 30,000 years ago during the Pinedale Glaciation of the 
Pleistocene, another glacier advanced southward into the area.  It apparently reached almost as far south 
as Helmville, before it withdrew and then advanced again.  This advance did not extend as far to the 
south, probably reaching only to Kleinschmidt Lake.  All of these deposits are mapped as till.  In addition 
to the till deposited by the ice, other material, chiefly sand and gravel, was carried far to the south by the 
meltwaters of the wasting glaciers.  These deposits are termed outwash.  On the western edge of the 
assessment area there are areas of flood gravel deposited during the catastrophic drainings of Glacial Lake 
Missoula. 

The rocks in the area are faulted by a series of northwest-trending normal faults. 

2.1.1 Rock Types/Units 

See corresponding geology map (Appendix B). Rock unit descriptions were taken from Geologic Map of 
the Missoula East 30’ x 60’ Quadrangle, Western Montana 2010, and Geologic Map of Choteau 1 x 2 
degree quadrangle, western Montana 1983, and Morrison and Maierle 1978). 

The assessment area is underlain by a variety of  rock types, some of which, have been grouped together, 

and all units are mapped by geologic age.  From oldest to youngest, the geologic ages, formation names 

and physical descriptons are listed below: 

Precambrian Belt Series (Y) 55.5% of the rocks that outcrop are Precambrian Belt Series rocks, and are 

mainly found on the north and central portions of the assessment area. The individual rock units within 

the Belt Series that crop out in the area are: 

SNOWSLIP FORMATION (Ysn) (MIDDLE PROTEROZOIC) Interbedded intervals of quartzite to red 

argillite couples and couplets, and dark green siltite to light green argillite couplets.  Desiccation cracks, 

mud rip-up clasts, and bumps that mimic trace fossils but are probably incipient salt casts are common. 

Contains diagnostic beds and lenses of well-sorted, wellrounded,quartz-rich, white quartzite. The 

quartzite beds are three inches to about one foot thick, hard to very hard, and gray to light grey.  The 

Snowslip forms steep to moderate slopes. Thickness 923-1100 m. 

SHEPARD FORMATION (Ysh) (MIDDLE PROTEROZOIC) Dolomitic and non-dolomitic, dark green 

siltite and light green argillite in microlaminae and couplets, and lenticular couplets of white quartzite and 

green siltite.  Poorly exposed, but weathers into thin plates. Dolomitic beds have a characteristic orange-

brown weathering rind.  Ripples and load casts are common; mudcracks are rare. Thickness 185-307 m. 
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MOUNT SHIELDS FORMATION (Yms) UNDIVIDED (MESOPROTEROZOIC)
 
Includes members 2 and 3; member 1 not mapped.  See member 2 and 3 descriptions below:
 

MOUNT SHIELDS FORMATION, MEMBER 2 (MESOPROTEROZOIC) Pink to gray, flat-laminated to 

cross-bedded, fine- to mediumgrained quartzite. Contains blebs of tan-weathering dolomitic cement. 

Crossbedded intervals are difficult to distinguish from the Bonner Formation. The rocks are very hard and 

form blocky, angular talus slopes. Thickness 1,015 m. 

MOUNT SHIELDS FORMATION, MEMBER 3 (MESOPROTEROZOIC) Red quartzite to argillite couples 

and couplets with abundant mud cracks, mud chips, and diagnostic, well-formed, cubic salt casts. 

Includes green interbeds, and some red microlaminae. Thickness 615-1,046 m.  The Mount Shields 

Formation forms gentle to steep slopes and cliffs in upland areas.
 

BONNER FORMATION (Ybo) (MESOPROTEROZOIC) Pink, medium- to coarse-grained feldspathic, 

crossbedded quartzite.  Contains some granule-size grains, and locally includes micaceous, maroon 

argillite interbeds. Thickness 492 m.  Bonner quartzite is very hard, and commonly produces angular, 

blocky talus slopes. The quartzite is a resistant unit which occurs at higher elevations and forms gentle to 

steep slopes and cliffs. 

GARNET RANGE FORMATION (Ygr) (MESOPROTEROZOIC) Rusty-brown to yellow weathering, 

greenish gray, micaceous, hummocky cross-stratified, fine-grained quartzite with olive green to black 

argillite interbeds.  It is distinguished by rusty yellow weathered surfaces and abundant detrital mica. 

Mesozoic/Cenozoic Igneous Rocks (intrusive and extrusive) cover about 18% of the assessment area. 

Granitic intrusives (GRANODIORITE) of Cretaceous to early Tertiary age (Kgd) are located in the south 

portion of the assessment area.  Granodiorite is a grey, medium-grained rock, that forms plugs and stocks.  

The average composition of its’minerals are: 50% plagioclase, 15% K-feldspar, 15% hornblende, 15% 

quartz, and 5% biotite and chlorite.  Outcrops are often hard, blockly and well jointed.  Weathered 

granodiorite rapidly decomposes to spheroidal boulders and loose to friable sand. 

GABBRO and DIORITE (TKgd) is found in the nothwestern section of the assessment area and is 

described as dark weathering and fine-grained.  In hand samples it is hard to distinquish from the 

granodiorite.  It occurs in small stocks and dikes. 

Patches of Tertiary ANDESITE and BASALT (Tab) are found in the southeast portion of the area.  The 

andesite can be described as grey to dark grey microcrystalline volcanic rock that weathers to dark grey or 

brown.  The basalt is generally dark grey to black and aphanitic.  The basalt includes flow basalt and 

scoriaceous basalt (this is dark reddish-brown vesicular basalt that can be found at the top of some 

individual flows).  Both the basalt flows and the scoria are very hard to hard and resistant to weathering.  

The rhyolite is light grey to pinkish-grey, flow-banded microcrystalline rock to welded tuffs. 

Cenozoic Sedimentary Deposits cover about 10% of the assessment area. 

TERTIARY SEDIMENTARY DEPOSITS and ROCKS UNDIVIDED (Ts) occur primarily in the central 

and western portions of the assessment area and consist of both bedrock and surficial type deposits, 

primarily fan and gravel deposits on pediment surfaces that are conglomerate, sandstone, mudstone, or 

ash beds. 
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TERTIARY SEDIMENTARY ROCKS are further categorized as an UPPER MEMBER (Tsu) which 

occurs primarily on the eastern to south eastern edge of the assessment area. These rocks are described as 

poorly to moderately sorted conglomerate containing locally derived subangular to subrounded boulders 

and cobbles in a silty matrix.  It is probably correlative with the Sixmile Creek Formation.  The thickness 

is usually less than 10 m. 

TERTIARY GRAVELS (Tg) are described as remnants of alluvium and fan gravels and some of these 

deposits cover the same portions of the mapped and lumped (Ts). 

Quaternary Surficial Sedimentary Deposits- about 17 % of the assessment area consists of alluvium, 

fan, terrace gravel and gravel deposits on pediment surfaces.  Also included are glacial deposits-till, 

glacial lake sediments and outwash deposits.  These deposits occur along streams and rivers, and the 

lower elevations along the edges of the assessment area.  The deposits are futher described: 

GLACIAL OUTWASH DEPOSITS (Qgo) (PLEISTOCENE) Moderately to well-sorted cobble gravel, 

sand, and silt on dissected terraces and braid plains or in perched valleys. Surfaces are as much as 75 m 

above modern streams. Thickness 5-25 m. 

GLACIAL FLOOD DEPOSITS (Qgf) (PLEISTOCENE) Stratified bouldery gravel, minor sand, and local 

12-50-cm-thick interbeds of laminated silty clay and very fine grained sand.  Contains large-scale cross 

beds, as much as tens of meters high. Deposited during the catastrophic drainings of Glacial Lake 

Missoula.  Thickness typically about 12 m. 

GLACIAL LAKE DEPOSITS (Qgl) (PLEISTOCENE) Grayish brown, light to dark yellowish brown, 

gravelly silt, light pink silt and sand, very fine grained sand in cyclic beds, and silty and clayey gravel. 

Forms flat surfaces. Thickness typically 10-13 m 

GLACIAL TILL (Qgt) (PLEISTOCENE) Unsorted boulders, gravel, sand, silt, and clay.  Till makes up 

lateral and terminal moraines with irregular topography and internally drained associated basins. 

Thickness as much as 50 m. 

LANDSLIDE DEPOSITS (Qls) (HOLOCENE AND LATE PLEISTOCENE) 

Unsorted mixtures of mud and angular boulders transported by mass movement down slopes;
 
characterized by hummocky topography.
 

OLD TERRACE (Qt) Constructional or erosional terrace supported by fluvial sediments, usually older 

than the unit below (Qat). 

ALLUVIUM OF STREAM TERRACES (Qat) (HOLOCENE AND PLEISTOCENE)
 
Well-sorted gravel and sand underlying flat benches perched above present river level. Thickness is 

typically 1-10 m.
 

ALLUVIAL FAN DEPOSITS (Qaf) (HOLOCENE)  Poorly sorted gravel, sand, and silt in distinctly fan-

shaped landforms at the mouths of drainages. Thickness is as much as 30 m. 

ALLUVIUM OF MODERN CHANNELS AND FLOODPLAINS (Qal) (HOLOCENE)
 
Well- to moderately sorted gravel, sand, and minor silt along active stream channels and on modern 

floodplains.  Thickness 0 to 12 m.
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2.1.2 Geologic Hazards 

According to Morrison-Maierle Inc. that conducted a BLM geologic inventory in 1978, geologic hazards 
are defined as geologic materials or processes that present a hazard, potential hazard, or economic loss to 
society.  Hazards range from massive displacement of earth materials in areas of slope failure to features 
presenting undesirable or difficult foundation conditions, or factors that result in accelerated erosion of 
the soil.  Geologic hazard units include conventional geologic units within which a geologic hazard is 
characteristically associated.  Other geologic hazard units pertain to areas in which specific geologic 
hazards exist.  Listed below are the Morrison-Maierle Inc. descriptions of geologic hazards that have been 
mapped in the assessment area: 

Alluvial Geologic Hazards: 

These geologic hazards include those phenomena presenting an existing hazard, directly or indirectly, as a 
result of alluvial processes.  The hazard may be posed by an existing deposit or landform created by 
alluvial sedimentation or may be directly related to active or the potential for active alluvial sediment 
transportation and deposition. 

ALLUVIAL FANS (Qaf): The alluvial fans are cone-shaped deposits of alluvium that are the results of a 
decrease in stream gradient.  Decreases in stream gradient occur where steep tributary stream reaches 
discharge into larger valleys of lower gradient.  The decrease in stream gradient results in loss of sediment 
transportation energy and causes deposition of sediment.  The sediment accumulates to form alluvial fans, 
which are course-grained, and consist of boulder and cobbly, conglomeratic sand and sandy gravel lenses.  
The major depositional feature incorporated into many of the fans is debris flows. Geologic hazards 
related to alluvial fans include potential slope failure in cut slopes, excessive slope loading by roadfill, 
rapid channel changes by flood waters, and debris flows during intense storms. 

DEBRIS FLOW (df): Debris flows are mass movements involving rapid saturated flow of unconsolidated 
materials as a fluid mass (Eckel, 1958).  Debris flows are developed on steep colluvial slopes and alluvial 
fans by cloudburst runoff and are typically associated with fine-grained or clayey materials exhibiting low 
saturated shear strength.  They also include gravel, cobbles and boulders.  Potential hazards include future 
debris flow activity and reactivation of slope movement. 

SWAMP (Qsw): Swamps are areas of permanently high groundwater, areas of ponded or poorly 
integrated surface drainage, and marshy accumulations of organic materials and fine-grained sediments 
associated with physiographic floodplain areas, hummocky glacial till and outwash, and, to a lesser 
degree, with shallow closed bedrock basins. 

Colluvial Geologic Hazards: 

TALUS APRON (Qta): This unit consists of angular rock debris at the base of steep slopes, cliffs and 
outcrops as the result of weathering of bedrock, mass wasting and rock fall.  The angular rock debris 
exceeds a mean average dimension of 4 inches.  (Scree is usually defined as angular rock less than 4 
inches in diameter.) Talus is free of fines in surface exposures and remains free of fines where the 
deposits are predominately slabby to blocky sized fragments.  The main geologic hazard of talus aprons is 
the difficulty in stabilizing slopes for road construction.  The rock fragments are at the angle of repose.  
Any disturbance of the equilibrium of the slopes by cuts exceeding the angle of repose sets the slope in 
motion.  Falling rock is another hazard of talus aprons. 

ROCK GLACIER (rg): Rock glaciers are large glacier-like tongues of talus, possibly containing an ice 
core, and exhibiting slow downslope movement. 
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Slope Failure Hazards: 

LANDSLIDE (Qls, Ql) : Unsorted mixtures of mud and angular boulders transported by mass movement 
down slopes; characterized by hummocky topography. 

ROCK FALL (rf): This unit delineates areas where rock debris distribution indicates that extremely rapid, 
free-falling, precipitous or bounding, rolling, or sliding movement of detached bedrock, (usually in the 
form of massive to slabby homogeneous blocks of any size) has been occurring on a cliff, outcrop, or 
steep slope.  The rock fall may be triggered by natural mechanisms such as freezing and thawing, frost 
wedging, or earthquakes; or by man-made causes such as undercutting of unstable slopes, blasting, or 
other activities. 

2.2 Landforms and Soils 

Landforms may be broadly divided for general characterization as follows: 

 Poorly dissected high elevation slopes and ridges. 
 Moderately dissected mountain slopes with Belt metasediment parent material. 
 Highly dissected mountain slopes, hills, and basins with granodiorite parent material. 
 Quaternary and Tertiary benchlands, slopes, kames, alluvial deposits. 
 Blackfoot River Valley alluvial bottomlands, floodplains, and terraces. 
 Steep mountain slopes with rock outcrop, talus, scree, breaklands. 

Soil types vary greatly across the assessment area, but may be generally grouped with landforms and 
geology as follows (also see Appendix C): 

 Rock-rubble lands with little to no soil development. 
 Floodplains, outwash, slickens.  Loams, silt-loams, gravelly loams. 
 Alluvium, fans, terraces.  Highly varied soil textures. 
 Moraines, Till.  Predominantly gravelly-loams. 
 Water-covered areas. 
 Mountain slopes of colluvial and residual soils divided as follows; 

o Sandy loams and some bouldery loams of granitic parent material. 
o Gravelly to clayey loams of gabbro/basalt/andesite parent material. 
o Gravelly to stony loams of Belt metasediment parent material. 
o Clayey to stony loams of Tertiary sediment parent material. 

2.3 Water Resources 

The area sits along the northern margin of the west Garnet Range.  Incoming storm systems from the west 
and southwest encounter orographic lifting and precipitation enhancement, producing a rainfall pattern 
influenced strongly by elevation.  Mean annual rainfall at the lower elevations is 12 inches (Clearwater 
Junction and Ovando), and increases to around 25 inches at the highest peaks (Chamberlain Mountain, 
Granite Mountain)(NRIS, 2012).  The predominant drainage features are the Blackfoot River along the 
northern boundary of the assessment area, Chamberlain Creek, Pearson Creek, Bear Creek, Lobe Creek, 
Frazier Creek, and Wales Creek. 

The area has numerous springs and seeps.  Wales Creek contains at least 3 thermal springs, and were 
mentioned in BLM biological inventory reports (Boggs, 1977; Peek and Wheeless, 1980). The seeps and 
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springs occur both in headwater hollows and along toeslope-valleybottom transitions. 

Riparian areas along larger alluvial streams tend to be dominated by deep-rooting shrubs such as Alnus 
sinunata, Alnus incana, Salix spp, and Cornus stolonifera as well as trees such as Populus trichocarpa,  
Picea engelmannii, and Abies lasiocarpa. These larger alluvial reaches tend to be transport-limited.  
Smaller alluvial streams in steep terrain tend to have narrow to non-distinct riparian soils or plant 
associations, but rather have adjacent upland habitat types extending to the channel.  These systems tend 
to be source-limited.  Slower-flowing portions of streams, and seeps/springs and shallow lentic ponds 
tend to have plant communities with Salix, Carex, Juncus, Scirpus, Calamagrostis,and Senecio.. 

The hydrology is characterized by seasonally-varying flows dominated by spring snowmelt peaks 
common to much of the northern Rockies montane watersheds.  Annual flows will typically peak in May-
June, returning to base-flow levels by late July-August.  Soils are typically in a moisture-deficit state in 
the Autumn and snowpacks begin to build in November.  The winter climate is greatly influenced by 
continental basin cold/dry periods with occasional mild wet spells from inland maritime storms pushing 
in from the west.  Snowpacks are generally drier (less dense) than those to the west in the Bitterroot and 
Cabinet ranges, but more dense than snowpacks along the continental divide and island ranges to the east.  
The North Fork Elk Creek SNOTEL site is located near the southwest margin of the assessment area.  30-
year averages for precipitation at two nearby stations are: 

N. Fk. Elk Creek SNOTEL: 25.5” Mean Annual Precipitation 1979-2011 
Ovando 12.3” Mean Annual Precipitation 1981-2010 

(source:  Natural Resources Conservation Service, 2012). 

Eight named watersheds are represented in the assessment area: Chamberlain, Bear, Pearson, Frazier, 
Wales, Lobe, Fish, and Little Fish.  Several small unnamed drainages occur around the northern perimeter 
of the assessment area as “face” drainages to the Blackfoot River.  Wales, Pearson, and the upper portion 
of Chamberlain basin show a predominantly elongated trellis-type drainage pattern.  Frazier, Lobe, Bear, 
and the lower portion of Chamberlain have more dichotomous fan-type patterns.   Unless fed by springs 
or seeps, most any drainageway over a mile in length in the mountainous forested environment has 
perennial flow.  This generalization is not true however for the hilly areas near the Blackfoot River due to 
highly varied landforms and hydrology associated with glacial till, outwash, floodplains, alluvium, and 
toe-slope fans.  Surface water flows in these areas do not relate well to drainage area.  The topography 
along the foothills has been largely shaped by glacial flooding and outwash processes. 

General stream morphometric reach descriptions are found in Section 5.6. 

2.4 Vegetation 

The vegetation is influenced by broad scale climatic and biophysical processes as described within the 
context of the Bitterroot-Blackfoot Section- M332B (Bailey 1995; McNab and Avers 1994; Jensen and 
others, 1997). Vegetation characterization is hierarchical to the Interior Columbia River Basin 
Assessment (1997) at broader scales. 

Potential natural vegetation types are distributed as follows.  They are determined from BLM walk-
through field inventories, DNRC stand exam data, and aerial photo interpretation of additional state land 
(i.e. University of Montana – Lubrecht Experimental Forest, MT Fish, Wildlife and Parks) and private 
land (i.e. private, Stimson Timber Company, The Nature Conservancy): 

Coniferous Forest 91% (69% Public; 31% Private) 
Riparian Deciduous Forest 1% (21% Public; 79% Private) 
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Upland Grass/Shrub 1% (23% Public; 77% Private) 
Other (Scree/Water/Developed) 7% ( 4% Public; 96% Private) 

2.4.1 Forest Vegetation 

Forest vegetation was stratified into Habitat Type Groups (HTG) to assess vegetation composition, 
structure, pattern and process along environmental gradients at the mid-scale and to provide hierarchical 
linkage to broad scale assessments (Refer to Habitat Type Group Map in Appendix D and Descriptions in 
Appendix E).  HTG delineation is an ecologically-based land classification system which defines site 
potential to support similar plant communities, characterized by similar successional responses to 
disturbance (Pfister and others, 1977; Fischer and Brady, 1987). 

2.4.2 Rangeland Vegetation 

Native upland range vegetation consists of open parks among the moister Douglas-fir types, moist to wet 
meadows in the mid and upper elevation lodgepole pine/subalpine fire types, and grasslands mixed 
among the drier Douglas-fir types in lower elevations.  The warmer low-elevation grasslands support 
species such as rough fescue, Idaho fescue, western fescue, praire junegrass, and bluebunch wheatgrass.  
Cooler mesic grasslands are smaller parks and open forest with pinegrass, elk sedge, and timber oatgrass.  
The coolest wetter grassland types are associated with wet meadows and perennial streams.  These areas 
may contain a riparian shrub overstory with sedges, tufted hairgrass, and bluejoint reedgrass. 

The majority of preferred or palatable livestock forage is produced by the drier bunchgrass vegetation 
types mentioned above.  However, public lands which have been harvested for timber have provided 
some livestock forage until forest canopy cover increases to the point it diminishes herbaceous 
production.  Native graminoids located at these sites are mainly elk sedge and pinegrass which are not 
typically preferred by livestock.  These areas can also contain introduced species such as Dactylis 
glomerata (orchard grass), Phleum pratense (timothy), and Bromus inermis (smooth brome).  These 
introduced species can produce a significant amount of livestock forage however; the quality of standing 
forage may decline with maturity. 

2.4.3 Special Status Plants and Habitat 

There are two sensitive plant species that occur, or have habitat within, the assessment area.  These are 
Howell’s gumweed (Grindella howellii) and white-vein wintergreen (Pyrola picta; See Appendix Q for 
known distribution).   Howell’s gumweed occurs in moist areas with lightly disturbed soils adjacent to 
ponds and marshes, or in similar human-created habitats.  White-vein wintergreen occurs in moist shaded 
coniferous forests.  There are no known occurrences of Endangered, Threatened, or Candidate plant 
species which fall under Endangered Species Act protection. 
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The overall distribution of Howell’s gumweed is unknown; however, the known occurrences are 
primarily along lower elevation roadsides where soils are unstable. White-vein Wintergreen was found in 
lodgepole pine stands during the 2011 and 2012 vegetation surveys.  A mountain pine beetle epidemic has 
impacted the lodgepole pine stands where the White-vein Wintergreen occurs and has left many of the 
stands with dead or dying trees. 

2.4.4 Noxious Weeds 

Noxious weeds are found within a broad range of habitat types in the assessment area. Several species of 
noxious weeds have been inventoried: spotted knapweed (Centaurea maculosa), hounds tongue 
(Cynoglossum officinale), orange hawkweed (Hieracium aurantiacum), yellow hawkweed (Hieracium 
pretense), Canada thistle (Cirsium arvense), oxeye daisy (Leucanthemum vulgare), and St. Johns wort 
(Hypericum perforatum). The Montana Department of Agriculture’s Noxious Weed Management Plan 
(2010) contains a Noxious Weed List, and prioritizes weeds by threat and abundance.  “Priority 1A” 
weeds are considered of highest threat and “Priority 3” are of lowest threat. 

The assessment area presently has: 
 Priority 2A: Meadow hawkweed complex 
 Priority 2B:  Canada thistle, spotted knapweed, St Johns wort, oxeye daisy, hounds tongue. 
 Priority 3:  Cheatgrass 

The lower elevation sites are dominated by spotted knapweed, which has expanded from roadsides and 
invaded all disturbed ground and to a lesser extent, undisturbed ground. Most of the listed species are 
found primarily on south-facing slopes with the exception of the hawkweeds. At this time most invasive 
species are found along roadsides which are the primary spread vector (Mortensen and others, 2009). 

Weed treatments have been ongoing for at least 10 years and consist mostly of roadside applications for 
the listed species. In 2009, systematic herbicide treatments began on roadsides and continued in 2011 
with approximately 72 miles treated. Broadcast applications of 114 acres were also done to control 
spotted knapweed encroachment.  Treatments will continue to control noxious weeds in accordance with 
Missoula Field Office Integrated Pest Management Plan of 2003. 

2.5 Terrestrial Wildlife and Habitat 

The assessment area is characterized by warm/dry to cold/moist conifer forests with small inclusions of 
quaking aspen and scattered grassland meadows (HTG 1-7). Low elevations are composed of dry/warm 
Douglas-fir and ponderosa pine cover types (HTG 1 and 2). Mid-elevations are composed of dry/cool 
western larch and Douglas-fir cover types (HTG 3 and 6). Upper elevations are composed of dry-
moist/cool western larch and Douglas-fir (HTG 5), and dry-moist/cold lodgepole pine cover types (HTG 
7). Low and upper elevations also contain moist riparian zones with Engelmann spruce and subalpine fir 
cover types (HTG 4). 

Elevations range from 3,750 feet to 6,890 feet. Pole-size and sawlog lodgepole pine is the predominant 
cover type above 5,550 feet on southerly aspects and above 5,000 feet on northerly aspects.  These stands 
resulted from extensive fires approximately 50 to 100 years ago. Mature and old subalpine fir, Engelmann 
spruce, western larch, and Douglas-fir are common on north and east aspects. Subalpine fir and 

16 



 

   
   

 
  

 
   

  

   
 

 
  

 

 

 
 

  
  

 
 

 
 

 

  

 
           
        

         
      

  
 

       
 

 
       

    
         

        
  

 
  

Engelmann spruce inhabit moist sites and stream channels down to 4,350 feet. Pure stands of Douglas-fir 
dominate dry west and south aspects below 5,600 feet, while on north and east aspects, or locally moist 
sites, Douglas-fir occurs in mixed stands with western larch. Ponderosa pine commonly occurs with 
Douglas-fir on low elevation dry sites (Burcham and others, 1998). 

Quaking aspen and black cottonwood are the most common deciduous hardwood trees found. Forest 
understory shrubs are composed of snowbrush ceanothus, grouse whortleberry, globe huckleberry, birch-
leaf spiraea, rusty-leaf menziesia, and common snowberry. Bluebunch wheatgrass, rough fescue, Idaho 
fescue, and arrowleaf balsamroot compose most of the native grasslands. Woody draws are composed of 
mountain maple, common chokecherry, western serviceberry, black hawthorn, mountain alder, and 
various willows. Big sagebrush and antelope bitterbrush inhabit isolated spots on south-facing aspects. 
Hay meadows and pastures at low elevation on private lands are composed of Kentucky bluegrass, 
timothy, orchardgrass, and alfalfa. 

Vegetation provides diverse habitats for terrestrial wildlife species. The way organisms interact with each 
other, the distribution of habitats, and the stage of plant succession influences wildlife community 
composition, structure, and function.  Water, soil, topography, vegetation, cover, travel corridors, snags, 
down logs, and ecological disturbances create optimal, suitable, and/or unsuitable terrestrial wildlife 
habitat.  Conifer forests have been fragmented by logging activity. Large-scale logging has occurred on 
private lands, which have recently been acquired by the BLM from Plum Creek Timber Company, 
through The Nature Conservancy’s involvement with the Blackfoot River legacy program. 

Appendix F lists some of the birds (Montana Bird Distribution Committee, 2003; USGS, 1980-2012), 
mammals (Foresman 2012), and Bureau of Land Management Terrestrial Special Status Species (USDI, 
2009), known or suspected to inhabit the assessment area.  These organisms constitute a representative 
sample of the terrestrial wildlife community.  Species lists are augmented from various wildlife surveys 
conducted in the assessment area.  The preponderance of terrestrial wildlife species historically present 
are currently present.  Biodiversity is similar to historic times and is reflected in community composition, 
structure and ecosystem function. 

2.6 Aquatic Species and Habitat 

The assessment area provides a diverse array of lotic and lentic habitat for a variety of native and non-
native species. There are approximately 16.35 miles of fishbearing channel distributed across five 6th 

code Hydrologic Units (see Table 2.6). Within these streams, the most widespread fish species group is 
the Salmonidae (trout, charr, and whitefish). Other groups present include the Cottidae (sculpin), 
Cyprinidae (minnows and dace), and Catastomidae (suckers). 

There are also abundant headwater wetlands, springs, and seeps that provide habitat for amphibians such 
as the boreal toad, Columbia spotted frog, and the long-toed salamander. 

All of the streams in the assessment area are tributaries to the Blackfoot River. BLM ownership in these 
systems is primarily situated in the headwaters, and extends down to the mid-elevation reaches. All but 
two of the streams are free-flowing all the way to Blackfoot River and offer unobstructed upstream 
passage for fluvial fishes. The exceptions are Wales and Frazier Creeks, where passage from the 
Blackfoot River is blocked by reservoirs on private land. 
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Table 2.6.Overview of primary streams, fish distribution, and species presence 
WCT-R=resident westslope cutthroat trout WCT-F=fluvial westslope cutthroat trout; BU=bull trout; MWF=mountain 
whitefish; SC=sculpin; LSS=largescale sucker; LND=longnose dace; RSS=redside shiner; NPM=northern pike-minnow; 
RB=rainbow trout; BR=brook trout; BW=brown trout 

UCRB 6th 
Code HUC Stream Name 

Total Stream 
Miles on 
BLM 

Total 
Fishbearing 
Miles on 
BLM 

Fish Species Present on BLM 

Bear Creek/ 
Blackfoot 

Bear Ck. 2.50 2.50 WCT-R, WCT-F, RB 

Blackfoot River 2.00 2.00 WCT-F, BU, MWF, LSS, LND, 
RSS, NPM, RB, BT, BW 

Chamberlain 
Chamberlain Ck. 5.95 5.85 WCT-R, WCT-F, BU, MWF, SC, 

BR, BW (?), 
Creek East Fk. 

Chamberlain Ck. 1.85 0.70 WCT-R, WCT-F, SC 

Frazier Creek Frazier Ck. 1.15 0 Non-fishbearing on BLM 

Pearson Creek Pearson Ck. 3.8 2.25 WCT-R, WCT-F 

Wales Creek Wales Ck. 4.75 3.052 WCT-R 

TOTALS 20.85 16.352 
1Species presence determined from BLM and MTFWP surveys.
	

2Suspect that fish distribution extends higher in the watershed but has not been verified
	

While the streams differ in terms of their underlying geology and geomorphology, they are similar in that 
they drain steep, forested watersheds and, for much of their length, are hillslope-constrained and 
characterized by higher gradients. In these constrained channels, flood-plain development is typically 
nonexistent and except for a thin band of hardwood shrubs, the dominant streambank vegetation is 
conifer. As such, large woody debris is an important structural element throughout, providing the 
physical framework that creates and maintains most of the most important habitat element for native fish. 

Thus, disturbance events that affect wood recruitment are a key physical process that affects aquatic 
ecosystem function in all of the streams. Wood recruitment is largely associated with fire, beetle-kill, and 
to a lesser extent, wind and fluvial processes (bank erosion, and debris flows). Fire and wind events may 
increase large volumes of wood in a short time period, followed by a period where wood loading is 
decreased as the forest recovers. 

Although many of the habitat-types are associated with wood-stabilized, higher-gradient channel 
segments, these reaches are punctuated by segments of lower gradient channels where accumulated 
sediments or valley form permits the development of floodplains. The bulk of trout spawning and beaver 
activity (current and historic) occurs in these segments. 

The primary human processes that have affected aquatic ecosystem function and aquatic species in the 
assessment area are historic timber-harvest with associated riparian and streamside road-building, the 
introduction of non-native species, and livestock grazing (Wales Creek only).  With the exception of 
remaining stream-crossing culverts, riparian vegetation and aquatic habitat have largely recovered from 
the timber harvest and road-building.  Non-native species (e.g., rainbow, brown, and brook trout) may 
out-compete native fishes for food and habitat and interbreeding may occur between rainbow and native 
cutthroats, and brook trout with native bull trout. 

Ironically, barriers such as the timber-road culverts and irrigation reservoirs described above that 
disrupted historical migration routes for westslope cutthroat trout have served to protect genetically pure 
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westslope cutthroat trout upstream of these barriers from competition and hybridization with non-native 
fishes (particularly rainbow trout). 

Most of the streams have unrestricted up- and downstream passage between the Blackfoot River and 
headwaters areas. Correspondingly, non-native fishes (rainbow, brown, and brook trout) are present in 
nearly all assessment area streams; however, survey information indicates that these non-native species 
are largely absent in BLM-managed mid-to-upper elevation reaches. Likewise, genetic testing indicates 
that the westslope cutthroat trout present in these reaches are genetically pure. The absence of non-
natives and abundance of natives on BLM-managed lands is likely due to the predominance of high-
gradient, nutrient-poor, cold-water habitat types where westslope cutthroat trout can effectively out-
compete non-natives (Griffith 1972, Shepard et al. 1984). 

Thus, the primary significance of the assessment area within the larger Blackfoot River Basin may be the 
capacity of the area streams to provide a large quantity (16+ miles) of refugia for genetically pure 
westslope cutthroat trout. 

2.7 Cultural Resources 

Very few inventories have been done in the assessment area, particularly on the approximately 4500 acres 
recently acquired by BLM.  However, important travel routes and associated sites have been recorded. 

The assessment area has both prehistoric and historic sites.  The northern boundary of the assessment area 
is bordered by the Blackfoot River, which was the natural route local historic groups used to travel from 
the mountains to the plains to hunt buffalo.  Later Meriwether Lewis used this same route on horseback to 
explore the Blackfoot River valley.  The route was later used by the Anaconda Company for their railroad 
to haul logs. 

2.8 Recreation 

Predominate recreational activities, in order of importance are: river recreation activities (fishing and 
floating), hunting, snowmobiling and antler shed gathering. 

The Blackfoot River borders the assessment area to the north and is a popular fishing and floating area.  
Data collected in 2009 (the most recent survey data) indicates that approximately 16,999 fishing days 
occurred from the North Fork down through the assessment area.  The river is open to organized groups 
and commercial outfitter and guides.  These groups are restricted to a maximum group size of 21 to 30 
depending on what reach, as defined in the Blackfoot River Recreation Management Plan (MTFWP 
2010), they are using.  During the whitewater season (May 1 through June 15), the group size for Reach 4 
(Russell Gates Fishing Access Site to the Roundup Fishing Access Site) is increased to 40.  Competitive 
events on both reaches may be permitted on a case-by-case basis. 

The lands within the assessment area are part of the popular Blackfoot Walk-in Block Management Area.  
No hunting outfitters are allowed in this area.  Access to tracts of BLM lands is limited. These uplands are 
heavily roaded with travel restrictions in effect year round including during the hunting season in an effort 
to retain big game populations and thereby maintain a quality walk-in hunting experience. 

The BLM authorizes one outfitter and guide in the assessment area.  This permitted guide takes people on 
horse rides which start on private property, pass through the Bear Creek Flat area, and finish back on 
private land (The majority of the ride is on private land).  In 2011, the guide took 336 people on rides 
through BLM lands. 
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2.9 Visual Resources 

BLM managed lands provide important visual settings for this heavily used area. As part of the RMP 
planning process Visual Resource Management (VRM) classes were identified. These classifications aid 
managers during planning by establishing visual standards for any management actions. There are four VRM 
classes within the assessment area: 

	 Class I classified lands are limited to areas such as Wilderness or Wilderness Study Areas 
(WSA), and follows the boundaries of the Wales Creek WSA.  This class provides primarily for 
natural ecological changes; however, it does not preclude all management activities.  Any 
contrast created within the characteristic environment must not attract attention. 

	 Class II requires that management activities be designed and located to blend into the natural
	
landscape and not be visually apparent to the casual visitor.
	

	 Class III supports a range of management activities while recognizing the scenic value of these lands 
as visual background. Contrasts to the basic elements (form. line, color, texture) caused by a 
management activity may be evident and begin to attract attention in the characteristic landscape. 
However, the changes should remain subordinate to the existing characteristic landscape. 

	 Class IV classified lands are not generally visible from key scenic view point’s such as Highway 
200. Approximately half of the BLM managed lands fall into this class. Contrasts may attract 
attention and be a dominant feature of the landscape in terms of scale; however, the change should 
repeat the basic elements (form, line, color, texture) inherent in the characteristic landscape. 

In addition to the VRM classes, the Resource Management Plan identifies all BLM lands visible from 
Highway 200 as Management Area (MA) 12, Visual Corridor. This designation recognizes the important 
scenic value of these lands. One of the Management Goals in the RMP for MA-12 is that “Under the 
principles of sustained yield, manage suitable and available commercial forest land with operational 
restrictions to maintain or improve visual qualities.” 

Chapter 3 – Issues and Key Questions 
The following resource issues and key questions were used to define the scope and focus of assessment. 

3.1 Geology and Mineral Resources (See 3.2) 

3.2 Landforms, Soils, Site Productivity 

 Have past management activities or disturbances created sites with erosion or site productivity
	
hazards or risks? What management or treatments may be required to restore these sites?
	

3.3 Water Resources 

3.3.1 Water Quality 

 What is the current water quality status and TMDL management plan elements relevant to the area? 
 What sources and causes are linked or attributed to BLM-administered public lands and activities? 
 What actions or management changes are needed to help meet State standards? 
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3.3.2 Riparian, Wetlands & Streams 

 What is the current status and trend of riparian, wetland, and stream health? 
 What is the present condition of riparian areas and wetlands in regard to function, status, trend, 


compared to inherent, natural, or potential conditions?
	
 What management actions, if any, are needed to improve riparian areas, wetlands, and streams? 

3.3.3 Hydrology 

 How has land management influenced the hydrologic character of the area, including stream channel 
and riparian function? 
 What management actions, if any, are needed to improve hydrologic function? 

3.4 Vegetation 

3.4.1 Forest Vegetation 

 Are land management actions required to restore and maintain forest vegetation communities within 
their historical range of variation in order to enhance biological diversity in the long-term (4 or more 
decades)? 
 Are land management actions required to reduce the risk (or long term effects to diversity/patch size 

etc.) of undesirable disturbance from wildfire, insect and disease in the short (one decade) to mid-
term (2 to 3 decades)? 
 Are land management actions required to reduce the risk of undesirable effects of wildfire and/or 

mitigate the effects to diversity, patch size, etc. associated with areas of widespread lodgepole and 
ponderosa pine mortality from pine beetles? 

3.4.2 Rangeland Vegetation 

 Are current upland vegetative conditions meeting rangeland health standards? 

3.4.3 Special Status Plants and Habitat 

 What is the current distribution of special status plant populations and habitat?
	
 What are the current conditions of special status plant habitat?
	

3.4.4 Noxious Weeds 

 Of particular concern in the assessment area, what is the current status of the infestation and spread of 
yellow hawkweed? What management actions should be taken? 
 Is weed-seed-free hay being used effectively to help reduce the introduction and spread of weeds? 
 What is the current status of noxious weed populations and their outlook for continuing to spread? 
 What are the primary mechanisms of weed spread and what management actions should be taken to 

minimize or eliminate spread? 

3.5 Terrestrial Wildlife and Habitat 
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Issues and key questions involving wildlife and special status species are related to ecosystem integrity 
including: ecological, social, and economical integrity. Ecological integrity involves wildlife habitat 
associated with forest, range, and aquatic systems. Social and economic integrity are related to human 
uses and resiliency. 

 Ecological Integrity: (Forest, Range, and Aquatic) 

o Forest Integrity – What are the conditions of forestlands and the factors contributing to their 
integrity? The absence or presence of wildfire, the changes in fire severity and frequency since 
historic times, the level of timber management, the patch size and spatial arrangement of forest 
stands, the amount of snags and down woody debris, the density of roads, and the spread of 
invasive weeds will be evaluated. Forest integrity as it relates to the grizzly bear, Canada lynx, 
American wolverine, gray wolf, elk, and Shiras moose will be especially analyzed.  

o Range Integrity – What are the conditions of rangelands and the factors contributing to their 
integrity? The absence or presence of wildfire; the changes in fire severity and frequency since 
historic times; the spread of invasive weeds; and the associated influences on vegetation patterns, 
composition, and wildlife distribution will be evaluated.  Livestock grazing is not permitted on 
BLM lands. Livestock grazing of cattle and horses occurs at lower elevation on private land. 
Aquatic Integrity – What are the conditions of riparian areas and the factors contributing to their 
integrity? The absence or presence of wildfire, the changes in fire severity and frequency since 
historic times, and the mechanisms influencing high or low quality conditions will be evaluated. 

 Social Integrity: What types and level of human activities occur related to wildlife and what is their 
resiliency?  Hunting, wildlife viewing, and wildlife research will be evaluated. 
 Economical Integrity: What types and level of human business occur related to wildlife and what is 

their resiliency? Timber harvest will be evaluated. 

3.6 Aquatic Species and Habitat  

3.6.1 Habitat 

 What was the likely historical condition and distribution of aquatic and riparian habitats throughout 
the assessment area and how have human activities affected them?
	
 What is the current condition of aquatic habitat throughout the assessment area?
	
 What processes are important in shaping/maintaining aquatic and riparian habitats?
	
 What components of riparian vegetation are important to maintain water and habitat quality for
	

aquatic and riparian-dependent species?
	
 What, and where, are natural and human-caused obstructions to the movement and dispersal of
	

aquatic species?
	
 What management actions (restoration, maintenance, protection, etc.) could be undertaken that would 

maintain and/or restore the integrity and productivity of aquatic and riparian habitats within the 
assessment area? 

3.6.2 Species 

 What aquatic and riparian-associated species historically occupied drainages in the assessment area? 
 What aquatic and riparian-associated species are currently present and how are they distributed? 
 How have exotic species affected the distribution and condition of populations of native species? 
 What natural and management-related processes have the potential to reduce or limit the viability of 

these organisms? 
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 What is the role of this assessment area within the larger 5th field Hydrologic Unit with respect to 
species viability? 
 What management actions (restoration, maintenance, and protection) could be undertaken that would 

maintain and/or restore the desired populations of aquatic species? 

3.7 Cultural 
 Are there important historic and pre-historic sites on public lands?
	
 How can BLM protect Culturally Modified Trees from Mountain Beetle and wildfire impacts?
	
 What can BLM do to preserve and protect areas along the Cokahlarishkit/Lewis and Clark Trail?
	

3.8 Recreation 
The BLM must identify recreation demands and opportunities and target desired future levels for 
recreation in order to provide adequate facilities, interpretive information and access points. 

 What are the major recreation uses of this area?  Where are these uses occurring -site specific or
	
concentrated uses vs. dispersed uses?
	
 Are there site specific and dispersed use conflicts between recreation visitors or between 


recreationists and other resource uses?
	
 Where and how is visitor safety a concern?
	
 Is there adequate recreation access to public lands? 


3.9 Visual Resources 
The lands in this assessment area, especially those seen from Highway 200, provide important scenic 
values.  Past management actions have, at times, compromised these visual qualities. 

 Where are the current visual platforms (e.g., roads, camping areas, Blackfoot River valley, etc.)?
	
 Are unique or visually significant features identified?
	
 Do any areas need rehabilitation from a visual perspective?
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Chapter 4 – Historical and Reference Conditions 
4.1 Geology and Mineral Resources 

4.1.1 General Geology/Geologic History 

Several published sources describe the geology and geologic history of the assessment area (TtEMI, 2003, 
2006; TetraTech and Ethnoscience,2011): 

The Blackfoot River region has had a long history of metallic and non-metallic mineral production 
(Earhart and others, 1982; Grimes and Leinz 1981a, 1981b, 1981c; Cox and others, 1998; Parker and 
others, 1998).  Gold, lead, copper, silver, and barite deposits, along with sand, gravel, and crushed rock 
operations contributed to the production history of the region.  Proterozoic Belt Supergoup 
metasedimentary rocks dominate the geology of the Blackfoot river drainage.  Younger Cambrian 
carbonate rocks and Tertiary volcanics are also found in the southern and eastern portions of the drainage.  
Dioritic and quartz monzonite stocks and sills aligned in an east-northeast trend are found in the southern 
half of the drainage area (Lewis 1998). 

The Chamberlain/Blackfoot region is structurally complex (Whipple and others, 1987; Cox and others, 
1998).  Crustal-scale tectonic elements in the area include the trailing edge of the Sevier fold and thrust 
belt, the western portion of the Trans-Challis/Great Falls Tectonic Zone, numerous faults and 
discontinuities associated with the Lewis and Clark Line, and numerous east-northeast trending faults and 
lineaments (Mudge and Earhart, 1980; Cox and Others 1998). 

Quaternary glaciation and sedimentary deposition contributed to the complexity of the Blackfoot River 
drainage.  Alpine glaciation in the Scapegoat Wilderness and mountains to the north of the valley 
occurred during the Bull Lake and Pinedale glacial periods.  Large continuous ice sheets extended from 
the mountains southward into the Ovando and Clearwater valleys (Weber and Witkind, 1982).  Large 
deposits of till, outwash, and kame-terraces were left behind when the glaciers receded. More recent 
alluvium and stream deposits have originated from reworked glacial deposits, adding to the current 
geomorphology of the area.  Gold placer deposits are associated with some of the stream channels and 
reworked glacial materials (although not in the assessment area proper). 

In the Blackfoot River Drainage, most of the current or past producing mines have been associated with 
granitic intrusive rocks and related skarn and hornfels deposits (Pardee and Schrader, 1933; Cox and 
Others 1998). These granitic intrusives trend east-northeast from near Missoula and terminate at the 
Heddleston granitic stock east of Lincoln near the headwaters of the Blackfoot River. These intrusives 
have been the focus of significant exploration for shear-zone and skarn-type gold deposits and buried 
porphyry copper and molybdenum deposits, as well as the source of productive gold placer deposits 
(McCulloch, 1989; Miller and others, 1973). 

4.1.2 Mining History 

No information on historic or current metallic mineral mining in the assessment area was found. A 
review of geologic publications (McClernan 1976) and State of Montana databases did not reveal any 
mine locations or mining history.  In addition, no evidence of historic mining was observed during field 
reconnaissance and survey of the BLM lands. 
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4.1.3 Mineral Resources 

Metallic Mineral Deposits 
An assessment of the metallic mineral potential indicates that there is a very low potential for economic 
mineralization.  Although metal prices (particularly gold) has increased over the past few years, the 
geology is generally not favorable for large scale, undiscovered economic mineral deposits. The 
Proterozoic Belt Supergroup rocks in the assessment area are not likely to host an economic mineral 
deposit.  No evidence of mineralized intrusive units was found in the area. The younger geologic units 
located in the Garnet Mining District (south and west of the assessment area) are more conducive to host 
a mineralized or replacement skarn-type deposit. Therefore, the potential for development of lode or 
placer deposits appears poor. 

Non-Metallic Mineral Deposits 
Small Quaternary gravel deposits and areas of colluvium occur along drainages but were not large enough 
to be included on the geologic map for the area.  Small portions of Tertiary sediments occur on the 
northern portion of the assessment area.  Numerous deposits of Quaternary gravels and sands are present 
along the Blackfoot River drainage between Lincoln and Clearwater Junction, Montana. In addition, 
numerous private sources for mineable sand and gravel are found in the Blackfoot River Valley and the 
Helmville Valley outside of the assessment area.  Based on the size of the potential deposits and the 
distance from Highway 200, neither Quaternary or Tertiary sedimentary units are expected to be 
favorable for an economically-feasible gravel operation.  Adequate and more readily available sand and 
gravel sources in other locations minimize the prospect for surface mining activities in the assessment 
area. 

A review of the oil and gas records available from the Montana Board of Oil and Gas well inventory 
indicate that no wells have been drilled in Township 14 North, Range 13 West (Montana Board of Oil and 
Gas Conservation, 2006). The potential for oil and gas development in the assessment area is low. 

4.2 Soils and Site Productivity 

Soil types, formation, and properties are derived from the interactions of climate, biota, and parent 
material.  Soils should not be thought of as an ‘end product’ but as an actual biogeochemical structure 
undergoing constant activity and change, with some soils being very active (frost churned soils, 
floodplains), some moderately active (creeping colluvial soils on steep slopes), and some that exhibit 
apparently no physical change over the course of many decades.  A historical or reference condition for 
soils can be stated in terms of the natural processes that influence soil formation and function, including 
normal disturbance or modifying agents (animals, fire, erosion, climate).  The purpose of stating a 
reference condition is to provide a basis for comparison that necessarily excludes those agents of 
disturbance or change directly or indirectly attributable to resource management activities.   The most 
notable influencing agents that are not represented in a historic reference are; 

 vegetative structure and composition (potentially altered by agriculture, silviculture, invasive 
species, livestock grazing, and wildfire suppression and resulting fire size and intensity), 
 physical impacts to soils such as compaction or erosion due to anthropogenic causes, biochemical 

alterations from fire exclusion, vegetative succession, invasive plants, or livestock grazing. 

The presence or absence of any significant indicators of anthropogenic alterations serves as a suitable and 
general reference for describing existing conditions. 
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4.3 Water Resources 

4.3.1 Water Quality 

Estimating historical values for State water quality parameters is beyond the scope of this assessment 
since water quality is defined by State regulatory statute and prescribed chemical criteria which are 
assumed to support administratively-assigned “beneficial uses” of the water (drinking water, fisheries, 
irrigation, recreation, etc.).  Montana has developed water quality standards for various beneficial use 
assignments.  These criteria are largely chemical in nature and require robust statistical sampling methods 
and quality control sampling techniques that are a prohibitively expensive and time-consuming venture 
for wildland streams.  Without a known and identifiable suspect pollutant or other water quality condition 
of concern, a pragmatic approach to assessing and monitoring water quality in remote montane forested 
areas is to assess surrogate indicators of water quality and overall stream channel and riparian conditions.  
However, where pollutant problems are suspected (such as known sources like acid mine drainage, 
nutrient enrichment from livestock waste, unnatural soil erosion and sediment delivery), more intense 
sampling according to State standards and techniques may be undertaken to directly define, characterize 
and address potential management solutions for these problems.  Reference or historical conditions may 
be stated in terms of the presence or absence of these surrogate indicators, since State standards and 
criteria are based on anthropogenic pollutants for the most part.  Water quality cannot be phrased in this 
context objectively – it is simply assumed to be at its natural potential provided the contributing and 
controlling agents are functioning within the scope of historical conditions. 

Water quality was characterized in the area as early as 1974 - 75.  All information came from synoptic-
level surveys and recorded such constituents as total suspended solids, nitrates, phosphates, pH, and 
dissolved oxygen.  It could not be determined from this historical data if any pollutants were traced to 
sources.  Chatel (1990) summarized water quality conditions in Chamberlain Creek and concluded that 
beneficial uses were being impacted.  He determined that water quality was good when compared to 
regional references and information derived from a literature search of other regional streams.  He found 
that variations in the measured constituents (sediment, total suspended solids, nitrate, and phosphate) 
could not be attributed to management activities.  In 1994, some post-wildfire water quality monitoring in 
East Fork Chamberlain suggested increased turbidity and sediment transport as a post-fire effect but no 
cause-effect linkage was established.  Riparian impacts on adjacent private land were attributed to cattle 
use, roads, and logging.  A water quality assessment was conducted by the State DEQ in 1999. They 
found little to no impairment of beneficial uses (fully supporting) in the reach between the mouth of 
Chamberlain Creek and the East Fork confluence.  Frazier Creek and Wales Creek were found to be 
partially supporting beneficial uses on the private lands and implied an importance of headwater portions 
of these drainages for westslope cutthroat trout (Montana DEQ, 2012). 

4.3.2 Riparian Wetlands & Streams 

Conditions for streams, wetland and riparian areas are defined in two parts – by an assumed historic 
natural condition (long-term conditions and variations in an environment uninfluenced by anthropogenic 
factors) and an administratively-assigned condition referenced to Proper Functioning Condition (PFC) as 
presently defined by Bureau policy, and are based more so on present-day inherent potential. For the 
purpose of this assessment, PFC is used as a very basic reference condition for riparian and wetland areas. 
Stream reference conditions are typically framed in terms of natural or expected geomorphic types based 
on the geologic and hydroclimatic environment in which the stream system evolved, as well as the 
potential community or habitat types for vegetation 

Riparian conditions have been documented sporadically since the 1970’s, but PFC information has only 
been available since the 1990’s.  Livestock grazing occurred up until the 1990’s in the lower elevation 
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lands now under ownership with Montana Department of Natural Resources and Conservation (DNRC).  
Riparian conditions were noted in those areas in the 80’s and 90’s with noted impacts such as trampled 
banks and sedimentation.   Wales Creek also had cattle use in the 1960’s (Boggs, 1977) and similar 
impacts were noted at that time.  Historic beaver use is evident in Wales Creek but there is no present 
evidence of beaver activity. The former beaver ponds have minor weed infestations and non-native 
grasses from livestock use.  Upon cessation of beaver pond maintenance, the dams ultimately failed and 
the stream became incised in the deep sediments.  The stream has since become more stable with 
abundant bankside shrubs. 

4.3.3 Hydrology 

Vegetation characteristics vary over time in response to a varying climate, disturbance agents, plant 
succession, and interrelated soil and biotic influences.  It is reasonable to assume that the hydrologic 
character of these basins also varied - since climate, vegetation, soils, and disturbance factors all influence 
basin hydrology. 

Vegetation influences the accumulation, ablation, and melt of snowpacks, rainfall interception, wind 
exposure, and evapotranspiration.  Vegetation undergoes successional stages where the composition and 
structure can change dramatically over time.  The vegetation in the area has also been influenced by 
natural disturbance agents such as weather, fire, insects, and disease.  Intuitively, as these changes take 
place basin hydrology is influenced.  Soil both influences and is influenced by vegetation.  Soil conditions 
dictate infiltration, site productivity, and water capacity of a site.  Soil properties can vary over time as 
well.  In particular, productivity is influenced by vegetation and organic matter, rainfall, temperature, and 
erodibility.  These properties in turn affect hillslope erosion and sediment supply to streams.  Together, 
vegetation and soil characteristics influence how water and sediment collect, store, and move through the 
basin, and ultimately influence the form and function of the stream channels. 

4.4 Vegetation 

4.4.1 Forest Vegetation 

Historic vegetation attributes and disturbance regimes are summarized in the Habitat Type Group 
Descriptions (Appendix E), Historic and Current Vegetation Condition Tables (Appendix G) and 
geographically referenced on the Habitat Type Group Map (Appendix D). 

Tabular historic vegetation conditions are presented as historic or “natural” ranges of variability (HRV).  
HRV was developed from an adaptation of “Historical Vegetation of Montana” (Losensky 1997) where 
Losensky used 1900-1930 data for his historical analysis.  HRV was then validated through modeling to 
simulate changes in composition and structure as a function of historic disturbance regimes and 
succession over a 3000 year period (Chew 2012; personal communication with Jim Chew, retired USFS, 
Rocky Mountain Research Station, Missoula, MT).  HRV for patch size distribution was derived from 
aerial photo interpretation (1938 & 1953 aerial photos).  

The concept of HRV provides a window for understanding the set of conditions and processes that 
historically sustained ecosystems and biodiversity and provides a reference against which to evaluate 
current ecosystem change (Aplet and Keeton, 1999; Morgan and others,1993). 

From a historical context, fire was the dominant disturbance agent within the coniferous tree cover types 
in the Garnet Mountain Range (Daer 1994) which includes the Chamberlain assessment area.  Research 
has determined that pre-1900 conditions are the standard for characterizing the historical fire regimes.  
Studies conducted in the mixed ponderosa pine and fir forest show an alteration in the fire frequency 
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historical pattern shortly after that time period (Arno and others 1997).  Historical photos and 
documentation show little European American influence in the middle to higher elevations in the early 
1900’s.  By the 1930’s to 1950’s, the historical photos show evidence of European American influence in 
the drier habitat type groups (HTG1 and portions of HTG2). 

Fire has been the dominant disturbance agent shaping vegetation structure and composition in the Interior 
Columbia Basin for thousands of years (Johnson and others 1994).  Fires continued to have these 
important roles until 1940 when fire suppression was effective enough to limit the role of natural fire 
throughout the region (Pyne 1982).  Prior to organized suppression, the mean fire intervals for three 
dominant forest types in the Inland Northwest were: (1) open ponderosa pine forest types every 20 years; 
(2) interior Douglas-fir and larch every 52 years; and (3)  lodgepole pine every 112 years (Barrett and 
others 1997).  These mean fire intervals and associated vegetation correspond well to the site-specific 
HTGs, fire groups and mean disturbance intervals (see Appendix E) within the assessment area. 

Prior to 1922 there was no organized fire suppression in the assessment area.  At that time, timber owners 
in the Big Blackfoot river drainage formed the Blackfoot Forest Protection Association (BFPA) to 
provide forest fire protection to 1,200,000 acres of private, state, and federal land.  Annual reports from 
the BFPA from the Archives and Special Collections at the Maureen and Mike Mansfield Library at the 
University of Montana record fires in the assessment area from1923 to 1936.  During that time period, 
BLM lands were known as the “unappropriated public domain” and managed by the Division Inspector of 
the General Land Office.  The area averaged four fires a year, with a high of eleven in 1930 and one in 
1929. Most of the fires (76%) were caused by lighting, while campers and sheep herders caused the 
remainder of the fires.  All of the fires were five acres or less (size class A and B) except one.  The fires 
were spread out across the area with most lightning fires occurring on ridges and most human caused fires 
occurring in the lower, flat areas.  The 33 fires occurred in all HTGs distributed as follows: 

Habitat Type Group HTG1 HTG2 HTG3 HTG4 HTG5 HTG6 HTG7 
Number of Fires 6 11 5 1 6 2 2 
% of total fires recorded 
occurring in a HTG 

18% 34% 15% 3% 18% 6% 6% 

The notable Elk Creek Fire (1929) started on July 23rd and burned 33,203 acres.  In his report on 
December 31, 1930, the Fire Warden of the BFPA said, “Taken as a whole, 1929 was the most severe 
season, from the standpoint of cost protection and acreage burned over the region has experienced since 
1910” (Spaulding 1935).  The assessment area had not experienced any large fires during 1910.  In 1929 
there were other large fires in the Northern Rockies including the Half Moon Fire (103,000 acres) and the 
Sullivan Fire (35,000 acres), both on the Flathead National Forest.  The Elk Creek Fire started in the Elk 
Creek drainage and burned into the assessment area.  No map exists of the exact fire location.  However, 
evidence including fire scars and analysis of 1938 aerial photos show this fire burned a large portion of 
the Wales Creek drainage. 

After 1929 the BFPA proposed a “network of roads and trails in the region between the Blackfoot and 
Hellgate rivers” mainly to get access to the “unappropriated public domain lands” (Spaulding 1935). This 
included 41 miles of main trail, 43 miles of lateral trails, and 7 miles of roads.  Although it took several 
decades to get this infrastructure in place, eventually these and others roads and trails were constructed to 
aid the BFPA in fire suppression on BLM lands.  The last few roads were contracted by the BLM-
Missoula District to the BFPA.  They were the Elevation Mountain-Wales Creek Fire Break in 1967 and 
the Chamberlain Mountain Firebreak in 1969. 

Extensive stand inventory throughout the area showed evidence of past fires such as fire scarred trees, 
remains of char, and homogenous lodgepole stands initiated by fire. 
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Reference conditions for forest vegetation are described by seven Habitat Type Groups. Comprehensive 
descriptions of each Habitat Type Group are in Appendix E. 

HABITAT TYPE GROUP 1 -  Dry and Warm Douglas-fir Series 
Non-lethal fires on 5-25 year average intervals maintained relatively open, park-like ponderosa pine in 
larger size classes with a vigorous bunchgrass undergrowth. Small patches of regeneration or pole-sized 
ponderosa pine with a minor Douglas-fir component (more common during periods of longer fire free 
intervals) would exist in openings. These sites were too droughty for western larch or lodgepole pine.  
Late seral structures were commonly uneven-aged in single-storied (or grouped two-storied) 
conformations of individuals or small, scattered even-aged groups (Arno and Fiedler 2005) which were 
extensive and persisted for long periods. Lethal stand replacement fires were rare with average intervals 
exceeding 300 years. 

The dominant understory is grasses.  Common bunchgrasses include bluebunch wheatgrass (Agropyron 
spicatum), rough fescue (Festuca scabrella), and Idaho fescue (Festuca idahoensis).  Arrowleaf 
balsamroot (Balsamorhiza sagittata) is a common large forb. The scattered shrubs tend to be serviceberry 
(Amelanchier alnifolia), chokecherry (Prunus virginiana) and woods rose (Rosa woodsii).   Aspen glades 
were historically common along drainages and ecotones with riparian or moister coniferous types. 

On lands currently managed by the BLM within this HTG (mid-elevations), historic patch sizes were 
generally small to medium (50-250 acres) and varied by extent of type and juxtaposition with broken 
grassland/shrub types at mid-elevations.  Habitat Type Group 1 (lower elevations) was characterized by 
medium to large patch sizes (250 acres to greater than 500 acres) associated with gentler terrain, more 
contiguous and larger grassland and shrub types.  Aborigine-caused fires may be related to higher 
frequencies within this group (Arno and others 2008; Habeck 1990). 

Diseases and insects (bark beetles and root diseases) caused scattered individual and occasional group 
mortality under endemic conditions. Higher mortality was commonly associated with longer fire-free 
intervals and drought cycles which favored increased Douglas-fir composition over broadly adapted and 
resistant ponderosa pine. 

HABITAT TYPE GROUP 2 – Moderately Dry and Warm Douglas-fir Series 
Non-lethal and mixed severity fires on 10-50 year average intervals maintained relatively open ponderosa 
pine and Douglas-fir stands in larger size classes of many ages with a relatively open graminoid/shrub 
understory.  Fire frequency influenced the dominance of ponderosa pine on these sites.  The higher fire 
frequency sites maintained a larger ponderosa pine component.  Longer fire free intervals maintained a 
greater amount of Douglas-fir. The disturbance events which allowed Douglas-fir to occupy portions of 
these may have been different disturbances than those allowing ponderosa pine to regenerate (Arno and 
others 1995). Since these sites are generally moister than HTG1, these sites typically have more of a 
mixed conifer component with Douglas-fir being the other dominant conifer species besides ponderosa 
pine.  Late seral structures were commonly uneven-aged occurring in small even-aged clumps (Brown 
and Smith, 2000).  Stand replacement (lethal) fires were rare with average intervals exceeding 300 years 
on the drier types (i.e. within Fire Group 4) and less than 300 years on the moister types within Fire 
Group 6. 

Dominant undergrowth within this HTG consisted of pinegrass (Calamagrostis rubescens) and elk sedge 
(Carex geyeri).  Other graminoid, forb and shrub occurrence varies within the Habitat Types comprising 
this group but could have included heart-leafed arnica (Arnica cordifolia), ninebark (Physocarpus 
malvaceous) and kinnikinnick (Arctostaphylos uva-ursi). 
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On lands currently managed by the BLM containing this HTG (mid-elevation), patch sizes were generally 
small to medium (<50-150 acres, with at least 60% in the 50-150 acre patch size) and varied by extent of 
type and juxtaposition to adjoining fire groups (regimes). Habitat Type Group 2 at lower elevations was 
characterized by medium to large patch sizes (250 acres to greater than 500 acres) associated with setting 
within the drainage, fire regime and adjacency to other HTGs (primarily HTG1 and HTG3). 

Bark beetles and root diseases caused scattered individual and occasional group mortality under endemic 
conditions. Higher mortality was commonly associated with longer fire-free intervals and drought cycles 
which favored increased Douglas-fir composition over broadly adapted and resistant ponderosa pine. 

Periodic outbreaks of western spruce budworm commonly occurred during unseasonably warm dry 
climatic cycles and extensive host availability, functioning to increase stress and predispose Douglas-fir 
to other primary mortality agents such as Douglas-fir bark beetle. 

HABITAT TYPE GROUP 3 – Moderately Moist and Cool Douglas-fir Series 
Mixed severity fires on 25-125 year average intervals functioned to maintain mixed, open stands of larger 
size-class western larch and Douglas-fir with western larch dominating the sites. Ponderosa pine and/or 
lodgepole pine, either as minor or major seral components, were also present depending on the site and 
disturbance regime.  Late seral structures varied depending on site location.  Sites within the valleys were 
commonly open grown with large to very large size-class.  These were almost pure western larch stands 
(Losensky 1997).   Late seral structures were commonly uneven-aged in single-storied (or grouped two-
storied) conformations of individuals or small, scattered even-aged groups with patches of reproduction or 
pole-sized trees in the openings.  Non-valley sites were highly variable in age and species composition, 
although western larch still tended to exhibit dominance.  Late seral stands outside of the valleys 
generally were multi-layered with a mixture of species represented by small patches missed by earlier fire 
events (Losensky 1997). 

Due to the mixed severity fire regime, HTG3 has a fine-grained mosaic across the landscape exhibiting 
great diversity in both the overstory and understory.  Aspen and Scouler’s willow occupied portions of 
these sites depending on the fire regime.  The variability of these sites extended to the understory which 
could range from open with little conifer regeneration to patches of seral species regeneration. The 
understory conifers generally were thinned by moderate intensity fires (Brown and Smith 2000). 

Undergrowth within HTG3 varied depending on site but included pinegrass (Calamagrostis rubescens), 
twinflower (Linnea borealis), blue huckleberry (Vaccinium membranaceum, previously  V. globulare), 
grouse whortleberry (Vaccinium scoparium), beargrass (Xerophyllum tenax), common snowberry 
(Symphoriocarpos albus), mountain arnica (Arnica latifolia), elk sedge (Carex geyeri), ninebark 
(Physocarpus malvaceous), kinnikinnick (Arctostaphylos uva-ursi), serviceberry (Amelanchier alnifolia) 
and Scouler’s willow (Salix scouleriana). 

On lands currently managed by the BLM containing HTG3 (mid-elevations), patch sizes were varied 
from small to large (<50-500 acres, with almost half within the 50-150 acre patch size) and varied by 
extent of type and juxtaposition to adjoining fire groups (regimes).  The majority of HTG 3 occurs at the 
low- to mid-elevation ranges on lands not managed by the BLM.  At lower elevations, HTG3 was 
characterized by similar range of patch sizes associated with the setting within the drainage, fire regime 
and adjacency to other HTGs, primarily HTG2 and HTG 5. 

Diseases and insects (such as spruce budworm, pine beetles and root diseases, depending on conifer 
species) caused mortality in individuals and small groups under endemic conditions.  Higher mortality 
was commonly associated with longer fire-free intervals which favored increased Douglas-fir 
composition over western larch.  Larch is highly resistant to most insects and disease. 
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HABITAT TYPE GROUP 4 (Coniferous Riparian)  – Moist Subalpine fir  and Spruce Series 
Mean fire intervals were strongly influenced by adjacent upland types, natural fire breaks (scree/rock) and 
setting.  Mixed fires on shorter intervals were more likely at lower elevations associated with “backing” 
fire encroachment from drier upland types functioning to maintain multi-storied stands of mixed species 
composition for medium to long time periods.  Stand replacement fires on longer intervals were more 
likely at higher elevation basin settings adjacent to cooler, moister upland types functioning to maintain 
single-storied lodgepole pine stands for moderate time periods.  In general, higher succession rates and 
longer fire intervals increased potential for subalpine fir/spruce multi-storied stand development and 
sustainability as compared to adjacent upland subalpine fir series types.  However, depending on width, 
topography and adjacent stand type, some of the narrow riparian stringers were susceptible to the same 
mixed severity and stand replacement events as the adjacent upland subalpine fir series types. 

Prominent undergrowth within this HTG has a wide variation of graminoid, forb and shrub species.  The 
species can vary considerably depending on soil moisture regimes on the sites.  Dominant undergrowth 
that existed within more than one habitat type within this HTG consisted of sweet-scented bedstraw 
(Galium triflorum), clasping twisted-stalk (Streptopus amplexifolius), red baneberry (Actaea rubra), red-
osier dogwood (Cornus sericea) and arrow-leaf groundsel (Senecio traingularis).  Other graminoid, forb 
and shrub occurrence varied within the Habitat Types comprising this group but could include bluejoint 
reedgrass (Calamagrostis canadensis), horsetail species (Equisetum spp.), glandular Labrador-tea (Ledum 
glandulosum) , Carex spp. (Carex spp.) and other wet site species.  

Patch size analysis was not conducted on this HTG since it is generally associated with narrow riparian 
stringers that limit a meaningful landscape scale analysis. 

Flooding and beaver activity were important disturbance agents across the landscape but were dependent 
on stream reach and dynamics.  However, the landform of the Chamberlain drainage does not foster 
beaver use or habitat except on some of the lower stream reaches within the drainage.  Meadow reaches in 
Wales Creek have past beaver activity however. 

Windthrow and associated spruce bark beetle mortality functioned to recruit large down log habitat and 
coarse woody debris in streams.  Risk of mountain pine beetle mortality to LPP was strongly related to 
susceptibility of adjacent upland types. 

HABITAT TYPE GROUP 5 - Moist and Cool Subalpine fir Series 
Mixed and stand replacement fires on 50-200+ year average intervals maintain mixed conifer forests 
dominated by western larch with Douglas-fir, lodgepole pine, spruce, subalpine fir and 
deciduous hardwoods (i.e. Scouler’s willow and aspen).  Due to the variability of the fires, the mixed 
conifer forest was maintained in a fine grain mosaic across much of the landscape (Brown and Smith 
2000). 

This type generally exhibited a higher diversity of overstory tree species and understory tree, shrub, forb 
and graminoid species than many of the other types.  The combination of mixed and stand replacement 
fire regimes created this variability on the landscape.  This HTG occurred in a matrix with HTG7. When 
lodgepole pine was present, it was generally younger in age class within this type (Losensky 1997).  
Many stands were multi-layered (1-3 layers; Arno and others 1997), with a mixture of species present 
occurring in small patch remnants/stands of various ages created from previous fire events (Losensky 
1997).  A scattered large size remnant emergent stratum dominated by western larch (and possibly spruce 
on moister inclusions that had escaped previous fire events) would also occur in some stands.  Evidence 
suggests that within the higher elevations of this type, western larch and lodgepole may have shifted 
cover types as a function of severe fire in conjunction with a low seed year for western larch (Losensky 

31 



 

 
 

  
 

   
   

  
  

 
  

 
  

 
 

 
 

  
  

  
 

 
 

  
 

 
  

 
  

 
 

  
 

 

  
 

  

 

 
 

 
 

    
 

 
 

1997). 

Climax multi-storied stands comprised of fire susceptible species (i.e. subalpine fir and spruce) required 
long time periods to develop.  The development time of the climax stands in combination with the fire 
regimes generally did not allow these stands to develop to any great degree on the landscape (Fischer and 
Bradley 1987).   Where the stands did occur, they could  generally persist for relatively long periods only 
on moister sites dependent on setting and juxtaposition with natural fire breaks (e.g., riparian, 
topographic, rock/scree and past fire patterns including “reburn” patches). 

Due to the mixed severity fire regime, HTG5 has a fine-grained mosaic across the landscape exhibiting 
great diversity in both the overstory and understory.  Aspen and willow (i.e. Scouler’s willow) occupied 
portions of these sites depending on the fire regime.  The variability of these sites extended to the 
understory which could range from open with little conifer regeneration to patches of seral species 
regeneration. The understory conifers generally were thinned by moderate intensity fires (Brown and 
Smith 2000). 

Patch size within this HTG was dependent on frequency, duration, intensity and severity of the fires 
occurring. On lands currently managed by the BLM containing this HTG (mid-elevations), patch sizes 
varied from small to large (50 to >500 acres, with 50% between 50-250 acres) and varied by extent of 
type and juxtaposition to adjoining fire groups (regimes). 

Undergrowth within this HTG varied depending on site but included pinegrass (Calamagrostis 
rubescens), twinflower (Linnea borealis), one-sided wintergreen (Pyrola secunda), blue huckleberry 
(Vaccinium membranaceum, previously  V. globulare), grouse whortleberry (Vaccinium scoparium), 
beargrass (Xerophyllum tenax), and false huckleberry (Menziezia ferruginea).  Other graminoid, forb and 
shrub occurrence varies within the Habitat Types comprising this group but could have included 
queencup beadlily (Clintonia uniflora), bunchberry dogwood (Cornus canadensis), Hooker’s fairybells 
(Disporum hookera), foamflower (Tiarella trifoliata),  round-leaved yellow violet (Viola orbiuolata), 
thimbleberry (Rubus parviflorus), Utah honeysuckle (Lonicera utahensis), mountain boxwood 
(Pachistima myrsinites) and Scouler’s willow (Salix scouleriana). 

Bark beetles and root diseases caused mortality in small groups under endemic conditions. 

Periodic outbreaks of western spruce budworm commonly occurred during warm dry climatic cycles and 
extensive host availability.  These conditions increased stress and predisposed relatively dense multi-
storied stands to primary mortality agents. 

Extensive lodgepole pine mortality caused by mountain pine beetle epidemics occurred infrequently, 
usually concurrent with HTG7 as a function of elevation and host quality and quantity relationships, 
commonly exacerbated by prolonged fire free intervals interrupted by drought cycles. Mountain pine 
beetle infestations have been recorded from as far back as 1894 (MT DNRC 2008).  The last major 
mountain pine beetle outbreak, before the current outbreak, occurred in the1970’s to early 80’s and 
affected 4 million acres within the state. Epidemic mountain pine beetle mortality predisposed affected 
areas to high risk of stand replacement fire at the landscape scale following windthrow and development 
of ladder fuels in canopy gaps. 

Dwarf mistletoe infection in lodgepole pine was commonly associated with late seral stages and relatively 
open, two-storied stand structures also functioned to increase fire risk. 

HABITAT TYPE GROUP 6– Moderately Dry and Cool Douglas-fir Series 
Mixed to lethal fire regimes in excess of 100 years were common.  Douglas-fir is the indicated climax and 
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dominates most seral communities or is co-dominant with lodgepole pine in seral communities dependent 
on site and disturbance regime. 

Climax communities on drier sites associated with Douglas-fir dominated seral stages maintained by a 
mixed fire regime were generally of medium duration. Climax communities on moister sites associated 
with lodgepole pine dominated seral stages were generally of shorter duration as a function of 
juxtaposition with higher fire severity subalpine fir series and higher rates of fuel accumulation resulting 
from longer mixed severity fire intervals; higher successional rates; and susceptibility of lodgepole pine to 
extensive insect and disease damage. 

Highly variable age structure existed in this type with both uneven-aged and even-aged stands present.  
Topography and/or aspect would influence the stand structure with mature, open grown stands (park-like) 
with limited understory existing on high ridgelines and/or high energy slopes.  North slopes exhibited 
younger, denser stands (Losensky 1997). 

Dominant undergrowth within this HTG consisted of elk sedge (Carex geyeri), pinegrass (Calamagrostis 
rubescens), blue huckleberry (Vaccinium membranaceum, previously  V. globulare) and beargrass 
(Xerophyllum tenax). 

Higher mortality in groups of 5-50+ acres was associated with infrequent Douglas-fir bark beetle 
outbreaks following host and stress-related disturbances such as windthrow, fire, drought, winter damage, 
severe defoliation, root disease and/or competition. Periodic outbreaks of western spruce budworm in 
Douglas-fir commonly occurred during unseasonably warm dry climatic cycles and extensive host 
availability, functioning to increase stress and predispose relatively dense multi-storied stands to primary 
mortality agents (e.g., Douglas-fir bark beetle). 

HABITAT TYPE GROUP 7 – Moderately Dry to Moist and Cold Subalpine fir Series 
Stand replacement fires on 125-250 year intervals functioned to perpetuate extensive even-aged, single-
storied lodgepole pine stands. Evidence suggests that “reburn” events periodically occurred within 50 
years following a lethal fire event. The lower severity “thinning” fires occurred at the stand scale but were 
probably rare at the landscape scale. Ground fires removed invading shade-tolerant competition from the 
understory and reduce risk of higher severity fires.  Longer fire-free intervals resulted in establishment of 
subalpine fir and other shade tolerant species in the understory (dependent on seed source) leading to two-
storied structures as lodgepole pine lost control of site (100-200 years). 

Development of complexity in composition and structure was rare as a function of low representation of 
persistent fire resistant species; distance from seed source; slow succession (low productivity) rates; and 
fuel conditions (including low decomposition rates) which generally favored lethal fire regimes over 
lower severity regimes. 

Patch sizes were generally medium to large (150 to greater than 500+ acres) as a function of setting and 
juxtaposition with other high severity fire groups. Large scale wind-driven events during drought cycles 
were common in this type. 

Undergrowth within this HTG varied depending on site but includeds pinegrass (Calamagrostis 
rubescens), blue huckleberry (Vaccinium membranaceum, previously  V. globulare), grouse whortleberry 
(Vaccinium scoparium), beargrass (Xerophyllum tenax), one-sided wintergreen (Pyrola secunda), 
mountain arnica (Arnica latifolia), elk sedge (Carex geyeri), green alder (Alnus viridus suspecies. sinuata) 
and false huckleberry (Menziezia ferruginea). 

Extensive lodgepole pine mortality caused by mountain pine beetle epidemics occurred infrequently, 
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usually concurrent with HTG5 as a function of elevation and host quality and quantity relationships, 
commonly exacerbated by prolonged fire free intervals interrupted by drought cycles. Mountain pine 
beetle infestations have been recorded as far back as 1894 (MT DNRC 2008).  The last major mountain 
pine beetle outbreak, before the current outbreak, occurred in the1970’s to early 80’s and affected 4 
million acres within the state. Epidemic mountain pine beetle mortality predisposed affected areas to high 
risk of stand replacement fire at the landscape scale following windthrow and development of ladder fuels 
in canopy gaps. 

Dwarf mistletoe infection in lodgepole pine was commonly associated with late seral stages and relatively 
open, two-storied stand structures also functioning to increase fire risk. 

The following type is not classified within a HTG due to the dominance of non-coniferous vegetation.  See 
Riparian section and/or "Classification and Management of Montana's Riparian and Wetland Sites" 
(Hansen and others 1995) for additional information.  It is mentioned here solely to document presence in 
the assessment area. 

(Non-Coniferous- Hardwood Riparian) – Hardwood/ Shrub/Herbaceous Types 
Deciduous forest, shrub and herbaceous riparian community types may exhibit a commonality of 
ecological attribute, function, and/or process with the aforementioned coniferous forest riparian types. 
Landform, setting (e.g., elevation), stream dynamics (e.g., gradient), and disturbance regime control 
vegetation response. For example, stream gradient commonly controls soil aerobic characteristics. 
Graminoids (e.g., rushes and sedges), shrubs, and trees, listed in order, exhibit decreasing tolerance to 
anaerobic soil conditions. A rule-of-thumb for smaller stream reaches (e.g., 5th & 6th Code HUC’s) in 
mid-elevation settings indicate gradients of 0-0.5% favor sedges, rushes, and moisture tolerant grasses 
and forbs; gradients of 0.5-5% favor shrubs; and gradients >5% favor coniferous and deciduous trees. 
Larger stream reaches in basin settings favor deciduous trees. 

Hardwood/shrub/herbaceous types occur primarily in narrow stringers adjacent to the Blackfoot River, its 
tributaries, and meadow complexes in Chamberlain Creek and Wales Creek.  The hardwood types 
adjacent to the Blackfoot River are historically dominated by cottonwood mixed with conifers, both 
singly and in small groups, interspersed throughout the hardwoods (Losensky 1997).  A variety of 
understory shrubs occurred including red-osier dogwood (Cornus sericea), red elderberry (Sambucus 
racemosa) , Rocky Mountain maple (Acer glabrum), Douglas’s hawthorn (Crataegus douglasii), 
mountain ash (Sorbus scopulina), chockecherry (Prunus virginiana), willow (Salix spp.),and ninebark 
(Physocarpus malvaceus).  The understory graminoids present include bluegrass (Poa spp.), bluejoint 
reedgrass (Calamagrostis canadensis) and western wheatgrass (Agropyron smithii) (Losenky 1997). 

Cottonwood and shrub vegetation types occurred adjacent to the Blackfoot River and higher water tables. 
Disturbance occurred predominately through flooding which created proper seed beds for cottonwood 
regeneration and fire burning into these areas from the adjacent grasslands/uplands which more than 
likely inhibited cottonwood from reaching old stand conditions (Losenky 1997).  The Chamberlain 
meadow complex is a series of wet meadows located at or near the headwaters of Chamberlain Creek.  A 
small stream flows through the wet meadows which consist primarily of sedges, grasses and scattered 
shrubs.  Lodgpole pine, subalpine fir, and some spruce occur along the meadow edges. 

Fire is generally subordinate to other processes relative to influencing vegetation communities on these 
sites.  Flooding with limited beaver activity (within portions of the lower stream reaches) were important 
disturbance agents dependent on stream reach and dynamics. 
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4.4.2 Rangeland Vegetation 

Rangeland habitats are interspersed in this landscape.  These sites are typically described as parks, 
meadows, and grasslands.  The drier types are typically bunchgrass communities interspersed among, and 
intergrading with, Douglas-fir habitat types and have soil composition, slope, and aspect combinations 
that have higher site insolation than adjacent Douglas-fir types, which precludes successful establishment 
and succession of a forest community type.  The moist grassland habitats are a typical cool montane 
riparian assemblage of Calamagrostis canadensis, Deschampsia caespitosa, Carex spp., and moist-site 
forbs. 

4.4.3 Special Status Plants and Habitat 

Specific data reflecting historic/reference conditions pertaining to the relative abundance and distribution 
of special status plants and their associated habitat in the assessment area is not available. 

4.4.4 Noxious Weeds 

There are no data available on historical conditions or reference conditions.  It is assumed noxious weeds 
did not exist in the area prior to European settlement. 

4.5 Terrestrial Wildlife and Habitat 

Human Disturbance to Wildlife Habitat 

Early human activity was related to Native American camping, hunting, gathering, and movement, which 
complemented the ecological integrity of the area. Native people may have used fire in the assessment 
area. Early European settlers, and more recent inhabitants, hunted and introduced new activities such as 
logging, road building, mining, and livestock grazing. There is a long history of logging in the Blackfoot 
River Valley. The Northern Pacific Railroad acquired lands from the federal government in the 1860s. 
Anaconda Copper Company purchased these lands and eventually sold them to Champion Timber 
Company, who later sold these lands to Plum Creek Timber Company, who eventually sold these 
lands, through the Blackfoot Challenge Land Exchange, to The Nature Conservancy and finally to state 
and federal agencies, including the BLM. Logging and road building altered community structure and the 
ecological integrity of the area has been compromised to varying degrees. The objectives of logging prior 
to 2000 were economical. 

Logging was extensive on the flats and rolling hills adjacent to the Blackfoot River in the late 1800s and 
early 1900s. By 1950, logging and associated road building had occurred throughout the north, northwest, 
and west portion of the assessment area. Prior to the 1980s remnant and second growth timber was 
heavily logged throughout Bear, Little Fish, and lower Chamberlain Creek. Logging methods were 
partial-cuts and clearcuts in Little Fish and Bear Creek. Large clearcuts occurred during the late 1980s, 
1990s, and early 2000s in upper Bear, main fork Chamberlain, East Fork Chamberlain, Pearson, Lobe, 
and Frazier Creeks. The BLM contributed to timber harvest activities in the main fork Chamberlain in the 
1980s and 1990s.  Regenerated stands are 10- 120 years old and well stocked with conifers and deciduous 
vegetation (Burcham and others, 1998). 

In past decades, the BLM has accomplished timber sales, planting, thinning, and other silvicultural 
activities. BLM lands are productive, and most harvesting was followed by abundant natural regeneration. 
The last logging occurred on BLM lands in the 1990s, and during the early 2000s on Plum Creek Timber 
Company lands. Road building was related to logging activity and occurred on private and BLM land. 
Total road density was moderate to high from 1to 5 miles per section. During the 1960s the Montana 
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Cooperative Road Management partnership was established. Roads were closed to public use and open to 
administrative use. Open road density is currently <1 mi/mi2. Livestock grazing consisted of sheep, cattle, 
and horses. High numbers of sheep were present in the late 1800s and early 1900s, but impacts were 
minor. Predator control was part of sheep grazing operations.  Mining activity was minor and consisted of 
exploration with little to no development.  The Nature Conservancy and the BLM have conducted 
noxious weed spraying and biological control along roads. Approximately 20 miles of barbwire fence was 
constructed during the Chamberlain Creek Elk Studies to prevent livestock from influencing elk behavior. 

Natural Disturbances to Wildlife Habitat 

Wildfire was the prominent natural disturbance, followed by insect and disease. Common fire behaviors 
were non-lethal, mixed severity, and lethal regimes. Open ponderosa pine cover types were common at 
lower elevations and were repeatedly disturbed by short fire intervals of non-lethal severity. These fires 
maintained open stand conditions and may have been augmented by Native Americans. Mid to upper 
elevation forested slopes experienced mixed severity and lethal fires. Large forest patches of mature trees 
were common due to fire frequency and severity. The upper portions of the Wales Creek Wilderness 
Study Area burned during the Elk Creek Wildfire of 1961. The 1991 Blackfoot/Clearwater Game Range 
wildfire burned approximately 500 acres of BLM lands and 5,000 acres of the game range. The 1994 East 
Fork Chamberlain wildfire burned roughly 1,250 acres in logged and unlogged portions of East Fork 
Chamberlain and Pearson Creeks. These fires were predominantly stand replacement events. Endemic 
insects and diseases caused individual and group tree mortality. 

Habitat Type Group 1 (A2) – Dry and Warm Douglas-fir series and Habitat Type Group 2 (B2) – 
Moderately Dry and Warm Douglas-fir Series 

HTG 1 and 2 are similar and have been combined for this analysis. Logging and associated road building 
began in the late 1800s in these HTGs. The majority of logging occurred on private lands with economic 
interests in mind, such as logs for the Bonner Mill and copper mines and smelters in Butte and Anaconda, 
respectively. Mining was typically incidental exploratory activities. Livestock concentrated 
at low elevations until conditions in upper elevations opened up for grazing. Impacts from sheep, cattle, 
and horse grazing were probably extensive. Over-grazing and mechanical damage attributed to livestock 
occurred in uplands and along stream banks. Vegetation composition, structure, and function were altered 
by livestock grazing. 

Cover types were influenced by their occurrence on dry, high energy aspects. Open-grown ponderosa 
pine/grassland/shrublands with large ponderosa pine and Douglas-fir were common. Ponderosa pine 
became progressively more common with decreasing elevation. Big sagebrush, other deciduous shrubs, 
and native grasses were present. Non-lethal and mixed-severity fire regimes, with 5-50 year intervals, 
were the prominent natural disturbances. Stand replacement fires occurred infrequently with mean fire 
interval greater than 300 years. 

Large ponderosa pine and Douglas-fir, with diameters greater than 20 inches and ages ranging from 200 
to 500 years were common.  Many of the trees present today exhibit scars from past wildfires reflecting 
historic conditions. Disease and insects, such as stem decays and bark beetles, may have caused 
individual and group-tree mortality. Snags were not plentiful and were at low densities because of 
frequent fire intervals. Snags occurred as individuals and as small groups or patches depending on fire 
pattern and intensity. Logs on the ground were uncommon. 

Wildlife communities and populations evolved with frequent wildfires. Biodiversity (species richness, 
abundance, and evenness), community structure, and ecosystem processes were maintained by wildfire. 
Wildlife communities were stable. Biodiversity was maintained from generation to generation as 
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organisms adapted to the effects of wildfire. Community structure and ecosystem processes were 
maintained providing habitat for organisms adapted to open forest environments with frequent low 
intensity and severity wildfires. 

Special status species, such as the bald eagle, northern goshawk, golden eagle, flammulated owl, great 
gray owl, Townsend’s bat, long-eared myotis, fringed myotis, long-legged myotis, gray wolf, wolverine, 
and grizzly bear inhabited these areas. The red fox, coyote, black bear, mountain lion, bobcat, and other 
carnivores were present. Antelope, deer and elk wintered and gave birth during spring, which provided 
prey opportunities for carnivores. The Chamberlain Creek Elk Studies were conducted from the early 
1970s until 1996. Initial research was conducted as part of the Montana Cooperative Elk Logging Studies 
(1975 – 1985). The Chamberlain and Lindbergh elk herds inhabited the area year-round. Columbian 
ground squirrel, yellow-pine chipmunk, deer mouse, and other small mammals were present. The greater 
sage grouse, Columbian sharp-tailed grouse, Hammond’s flycatcher, western tanager, chipping sparrow, 
and other migratory and resident birds were present. Upland grasslands, rock outcroppings, and riparian 
environments presented unique wildlife habitat components. 

Habitat Type Group 6 (B3) – Moderately Dry and Cool Douglas-fir Series and Habitat Type Group 3 
(C1) – Moderately Moist and Cool Douglas-fir Series 

HTG 3 and 6 are similar and have been combined for this analysis. Logging activities occurred later in the 
1900s as logging companies began operating at higher elevations. Logging objectives were essentially 
economical. Livestock concentrated at these elevations until conditions in upper elevations opened up for 
grazing. Impacts to vegetation from sheep, cattle, and horse grazing occurred. Grassland vegetation 
composition, structure, and function have been altered by livestock grazing. Road building, related to 
logging and fire suppression impacted wildlife use and movement. 

Douglas-fir was the common cover type with western larch on cool/moist sites and lodgepole pine on cool 
dry sites. Quaking aspen and black cottonwood were uncommon, but occurred in wet areas. Mixed 
severity and lethal fire regimes with fire intervals from 25-125 years occurred. Fire scars on relic western 
larch and Douglas-fir give testimony to non-lethal fires. Stand replacement fires occurred within this 
group on sites with heavy fuel loadings and denser stocking levels. 

Large western larch and Douglas-fir (diameters >20 inches) with ages up to 400 years were present. Bark 
beetles and stem decays caused individual and group mortality. Low densities of snags occurred, but 
persisted for long time periods. Logs were not plentiful. Snags occurred as individuals and as small 
groups or patches depending on fire pattern and intensity. 

Wildlife communities and populations evolved with frequent wildfires. Biodiversity (species richness, 
abundance, and evenness), community structure, and ecosystem processes were maintained by wildfire. 
Wildlife communities were stable. Biodiversity was maintained from generation to generation as 
organisms adapted to the effects of wildfire. Community structure and ecosystem processes were 
maintained providing habitat for organisms adapted to large mixed severity and lethal fire regimes. 

Special status species, such as the grizzly bear, Canada lynx, and American wolverine were present. The 
bald eagle, northern goshawk, golden eagle, flammulated owl, great gray owl, Townsend’s bat, long-
eared myotis, fringed myotis, long-legged myotis, and gray wolf also inhabited these areas. Deer and elk 
were present year round, gave birth during spring, and provided prey opportunities for forest carnivores, 
such as black and grizzly bears, wolves, foxes, coyotes, and mountain lions. The northern flying squirrel, 
deer mouse, and other small mammals were present. The olive-sided flycatcher, pine grosbeak, Oregon 
junco, yellow-rumped warbler, and other migratory and resident birds were present. Rock outcroppings 
and aquatic environments presented unique wildlife habitat components. 
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Habitat Type Group 5 (D3) – Moist and Cool Sub-alpine Fir Series, Habitat Type Group 4 (E2) – Moist 
(Riparian) Sub-alpine Fir and Engelmann Spruce Series, and Habitat Type Group 7 (F1) – Moderately 
Dry to Moist and Cold Sub-alpine Fir Series 

HTG 4, 5, and 7 are similar and have been combined for this analysis. Logging, livestock grazing, and 
road building were the major human disturbances impacting wildlife and wildlife habitat.  Logging often 
followed stream channels as roads were constructed from low to upper elevations. Merchantable trees 
were cut and non-merchantable trees were retained. Livestock grazing caused low to moderate impacts, 
such as mechanical damage and vegetation composition changes in isolated areas. Mining was not 
prominent. 

Cover types were composed of even-aged lodgepole pine and uneven- aged, multi-storied stands, of 
mixed lodgepole pine, Douglas-fir, western larch, subalpine fir, and Engelmann spruce. Uneven-aged 
cover types were generally stocked with large mature and old-growth trees. Black cottonwood and 
quaking aspen were found in wet areas. Mixed severity and lethal fire regimes, with 50-200 year intervals 
were the prominent natural disturbance. Bark beetle, stem decay, and root disease caused individual and 
group tree mortality. Moderate to high densities of snags occurred following wildfires. Snags and logs 
were common due to cool and moist conditions and extended fire intervals. 

Wildlife communities were influenced by mixed severity and lethal fire regimes. The impacts of mixed 
severity fires created burned and unburned vegetation. The level of wildlife habitat disturbed depended on 
burn pattern and fire intensity. Lethal fires altered wildlife habitat. Lethal fires disturbed resources, 
changed conditions, and affected the ability of some species to occupy burned areas, while other species 
benefited. Riparian areas were productive wildlife habitats. 

Special status species, such as the northern goshawk, golden eagle, great gray owl, Townsend’s bat, long-
eared myotis, fringed myotis, long-legged myotis, gray wolf, Canada lynx, wolverine, fisher, and grizzly 
bear inhabited these areas. The Canada lynx was a year-round resident and foraged and denned in these 
multi-storied stands. Riparian areas with large woody debris were also prime Canada lynx den sites. The 
grizzly bear was also a year-round resident and found optimal habitat for foraging, denning, and raising 
young. 

Deer and elk were present during fall, spring, and summer, but migrated to lower elevations during 
winter. Elk wallows, mineral licks, and rutting areas were found in these locations. Elk and deer gave 
birth to young from mid-May to mid-June. Moose were present year-round and typically inhabited upper 
elevation burn areas with deep snowpack during winter. Moose foraged on subalpine fir saplings and 
poles during winter months. The black bear and other carnivores were present. The deer mouse, snowshoe 
hare, red squirrel, and other small mammals were present. Various migratory and resident birds were 
present including: the ruffed, blue and spruce grouse, gray jay, black-backed woodpecker, and golden-
crowned kinglet. 

4.6 Aquatic Species and Habitat 

Historic or reference conditions refer to the time period prior to the arrival of settlers and subsequent 
habitat-altering land use practices such as concentrated livestock grazing, irrigation diversion, road-
building, timber-harvest and exclusion of fire.  Extensive, quantitative surveys and measurements of 
historical aquatic and riparian habitat conditions prior to settlement have not been located for the 
assessment area and probably do not exist.  The oldest known systematic aquatic and riparian habitat 
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surveys known were performed in Wales Creek in 1969.  There is a substantial body of modern survey 
data for Chamberlain Creek but the oldest known work dates back to 1980. 

Surveys suggest that habitat conditions, in general, are probably close to reference conditions (see 
Chapter 5).  Areas where habitat and species conditions may depart from historic conditions include: 

Beaver Abundance: beaver were likely more numerous historically.  Records indicate that beaver were 
removed from Wales and Frazier Creeks (BLM, 1969). 

Fish Species Assemblages: prior to the introduction of non-native trout species in the early part of the 
20th century, cutthroat trout were the predominant trout species throughout the Blackfoot River tributaries, 
especially the most productive lower reaches. 

Brook trout were introduced in the Blackfoot River basin in 1933; rainbow trout likely followed closely 
thereafter.  Other exotic fish species documented in the Blackfoot River (and possibly penetrating into the 
lower reaches of the assessment area, particularly private ponds) include brown trout, largemouth bass, 
yellow perch, pumpkinseed, white sucker, walleye, and fathead minnow. 

Bull Trout: bull trout were historically more numerous in the Blackfoot River.  They were also likely 
present throughout Chamberlain Creek.  There is no record of bull trout presence in other assessment area 
streams.  Introductions of non-native fish, habitat alterations, and barriers to migrations substantially 
reduced the abundance and distribution of bull trout throughout the assessment area. 

Bull trout were probably not present in all streams in the assessment area.  For example, the naturally 
occurring high levels of benthic sediments in Wales Creek likely precluded bull trout occupation of that 
subwatershed.  Even in areas where habitat was suitable, there were likely periods where the fish were 
absent.  Bull trout naturally occur in a patchy fashion in time and space across the landscape depending 
on the presence of parent geology, slope, elevation as well as habitat features that vary in time and space 
(substrate, water temperature, sediment) (Rieman et al. 1997). 

Migratory Corridors:  road-building throughout the assessment area included the construction of culverts, 
which block upstream passage for fishes.  Additionally, the construction of reservoirs and diversions on 
Wales and Frazier Creeks blocked upstream passage for fishes moving upstream from the Blackfoot 
River.  These barriers eliminated the fluvial life history from these streams.  There are culverts in 
Chamberlain Creek and East Fork Bear Creek that are suspected to block upstream passage of fishes 
during part or all of the year. 

Riparian Vegetation: Records indicate that riparian timber harvest was conducted on Chamberlain and 
the East Fork Bear creeks.  Peek and Wheeless (1980) noted that the riparian zone of the East Fork of 
Bear Creek was clear cut in 1960 in the northern half of Section 30.  In these areas, removal of riparian 
conifers reduced or eliminated future supplies of large woody debris. 

4.7 Cultural Resources –Historical and Reference Condition 

4.7.1 Prehistoric Land Use 

In the study area, human occupation probably began around 12,000 years ago, after the glaciers had 
receded (Bryson et al. 1970; Reeves 1969). This is what the archaeological record shows, however Salish 
oral history discusses the receding of the glaciers in the Mission Valley and the land opening up for the 
people to live in again, suggesting they were already living in the region. The early inhabitants of the area 
left behind tool types suggesting larger game subsistence such as mammoth and Bison antiquus.  Climatic 
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changes over thousands of years contributed to the extinction of larger fauna. 

During the Altithermal period (5,000 to 2,000 BC), a period of more prevalent and widespread drought 
expanded forests due to increase precipitation in the Northern Rockies, fires became more prevalent and 
grasslands were limited decreasing the availability of game animals (McLeod and Melton 1986: Vol. 20). 
Tool types change from spear technology to atlatl technology. Modern fauna such as elk, deer, mountain 
goat, bighorn sheep and bison occur in the region and are the major subsistence for human populations. 
By 1000 BC forests were less dense, game populations increased, and all of the Northern Rockies was 
exploited (Peterson and Peterson, 2011). In addition to hunting, food collecting became prevalent such as 
root and berry collecting. Population groups have seasonal camps based animal movement and root/berry 
harvesting times. From 350 AD to European contact tool types change again to much smaller projectile 
points reflecting the bow and arrow technology. This new weapon resulted in a much more efficient 
exploitation of upland game, particularly when employed with communal hunting techniques (McLeod 
and Melton 1986; Roll and Hackenberger 1998:132). By the time Europeans came into the region the 
Pend d’Oreille and SEmt e’ were the primary occupants of the area. To the northeast were the Tuna’xa, 
the Kootenai and the Blackfeet. To the south were the Salish (Flatheads), and to the east were the 
Shoshone (Teit 1930:303-321). Horses were introduced to the tribes in the late 1600s and this had a 
profound effect on hunting, settlement patterns and warfare for these tribal groups. By the late 1700s the 
Northern Rockies tribes gained access to guns, first the Blackfeet through the fur traders and then the Nez 
Perce in 1805. By 1808 the Kootenai and Salish both had regular access to guns via the fur trade forts. 
This also dramatically changed the culture of the tribes. Hunting became less important and trading 
became more important resulting in certain tribes claiming specific areas as their own. At this time the 
Salish predominantly subsided in the watershed area. 

Oral history suggests that the Cokahlarishkit Trail or “The Road to The Buffalo” was utilized for 
generations by historic groups as a travel route from the mountains to the plains. The trail essentially 
follows the Blackfoot River to the Sun River Valley East of the Rockies. There are documented segments 
of the Cokahlarishkit Trail on the northern border of the watershed area. Important food harvesting along 
the trail included Culturally Modified Trees (CMTs). The indigenous groups cut through the bark of 
pines, peeled back the outer layers exposing the tender and sweet cambium layer underneath. This 
provided necessary sustenance on long journeys through the mountains. There are CMTs located within 
the watershed. 

4.7.2 Historic Land Use 

Euro-American History 

The first documented Euro-Americans in the region were the Lewis and Clark Expedition crew in 1806. 
On their return trip from the Pacific Ocean, Meriwether Lewis and a few men travelled via horseback up 
the old Cokahlarishkit Trail and over the Continental Divide now named Lewis and Clark pass. The 
Cokahlarishkit Trail essentially follows the Blackfoot River, which borders the northern half of the 
watershed boundary. 

Fur Trade Era 

As early as 1801, David Thompson of the British Northwest Company dispatched two fur traders to live 
among the Kootenai in villages in British Columbia. These traders resided in the Kootenai river country 
for several years. In 1807, Thompson established what he called Kootenae House in the vicinity of Lake 
Windermere, British Columbia. In 1809, Thompson entered the Clark Fork River Valley at Pend 
d’Oreille, Thompson traveled up the Clark Fork River and eventually established a trading fort, which he 
called the Saleesh House, in the Clark Fork River valley near the mouth of the Thompson River. 
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The Salish, Kootenai, and Pend d’Oreille had always been important players and middle men in the 
ancient trade system that connected the Columbia River Plateau and the Missouri River Plains for 
centuries before white contact. Traditionally, the Salish speaking groups traveled as far west as the Pacific 
Coast and east to the Mandan villages near present day Bismarck, North Dakota to undertake trade 
expeditions with neighboring tribes. This long established tradition of commerce made the tribes ideally 
suited as middle men for the introduction of the European fur trade system of western Montana (Schwab 
et al. 2009). 

Mining 

The Chamberlain watershed is not mineralized and has had no substantial historic mining. 

Homesteading 

Homesteading in the study area began in 1900 with Frank Chattin, and Cora, Edward, Harrison, Hiram, 
Lizzie and Matilda Dodd. Several more homesteaded throughout the early 1900s. The state of Montana 
purchased several sections of land in 1931 and 1932. Northern Pacific Railway purchased several 
sections in 1913 and Champion International Lumber Co. purchased several sections in 1989. There are 
no historic sites associated with homesteading in the watershed recorded to date. 

Logging 

Logging has been conducted in and near the watershed area since the 1860s. However, by the 1880s the 
scale of logging had changed. The new railroads in the region required a substantial amount of lumber for 
their construction and use; settlement in the region began to increase and the need for lumber increased as 
well; and in 1883, the Northern Pacific Railroad completed its line from Lake Superior to Puget Sound. 
This allowed the transport of lumber from the region to the eastern markets. Logging has been a strong 
institution in the region since its beginning. By 1914 the Big Blackfoot Railroad was completed, which 
would have provided transport of logs from the watershed area to the Bonner Mill. This same railroad line 
also provided passenger transport making it easier to live in outlying areas. During World War I the need 
for Montana resources increased and timber production increased dramatically by 1916. The railroad 
infrastructure and availability of lumber in the watershed area provided a stable and large labor force. 
Logging remained steady in the region until the end of the 20th century. 

4.8 Recreation 

The assessment area provides a variety of dispersed recreation opportunities.  The dominant activities 
have historically been river recreation related activities, hunting, snowmobiling and antler shed gathering 
and with the exception of river related data, there is no reliable historical data on recreation use in the 
assessment area. 

The dominant recreation use has been, and continues to be, fishing and floating, including white water 
rafting, the Blackfoot River.  Early people living in area fished for both pleasure and for subsistence along 
the Blackfoot River and its tributaries. Beginning in the 1960’s management of recreational use and a 
conservation program for the river corridor became a topic of discussion with local landowners and the 
managing agencies.  In 1976 the Blackfoot River Recreation Corridor Agreement was established 
between the local landowners Montana Fish Wildlife and Parks and encompassed 26 miles of mostly 
privately owned river frontage and extends through part of the assessment area (Russell Gates to around 
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Sunset Hill River Access).  This agreement allows recreational access to private lands up to 50 feet above 
the high water mark unless otherwise posted.   Bear Creek Flats is an area that is posted and does not 
allow overnight camping.  The first Cooperative Management Agreement between the BLM and the 
FWP for the management of recreation along the Blackfoot River was created in 1997.  In 2005, a 
Cooperative Management Agreement for the Special Recreation Permit program was established between 
the BLM and the FWP.  As such, FWP manages the commercial use on the Blackfoot River 

Big Game hunting has historically been a popular recreation activity.  The assessment area supports elk, 
deer, and black bear and upland game birds and is part of the oldest Block Management hunting area in 
Montana.   The Blackfoot Special Management Area is a walk-in area only and permission is not required 
in order to hunt. The BLM's Resource Management Plan (RMP), finalized in 1986, does not allow 
commercially outfitted hunting on BLM lands in this area.  Some "rogue" outfitting still occurs but it is 
not felt to be much of a problem. 

Approximately half (6,465 acres) of the Wales Creek Wilderness Study Area is within this assessment 
area. The BLM did not recommend this Wilderness Study Area for classification by Congress as 
Wilderness.  However, federal policy requires that these lands be managed to preserve wilderness values 
until Congress decides the final disposition of this area.  As a result, possible management actions are 
constrained for those lands within this Wilderness Study Area. 

The Sperry Grade area is popular for antler shed gathering and is part of the Blackfoot/Clearwater Game 
Range.  As such, the area is closed to human entry from November 11 through May 14. 

The Bear Creek Flats Area of Critical Environmental Concern (ACEC) is also located in the assessment 
area. The ACEC designation on 558 acres recognizes the unique values of this area. This designation has 
been put in place to protect the area’s wildlife, watershed, recreation and scenic values and large 
ponderosa pine trees exhibiting old-growth characteristics. 

4.9 Visual Resources 
This area is the visual background for some of the Ovando area of the Blackfoot Valley and is visible 
along Highway 200.  In the past, these lands provided a uniform landscape both in color and texture.  
Forest management activities have begun to break up this uniformity with the addition of cutting units 
and road corridors.  Old timber cuts on lands previously owned by corporate timber companies are still 
visible from Highway 200. 

Chapter 5 – Current Conditions 
5.1 Minerals and Mining – (see Chapter 4). 

There are no current mining 3809 Notices or Plans of operation on BLM-administered land in the 
assessment area. 

5.2 Soils and Site Productivity 

Areas with past or current management activities were assessed for effects on soil productivity or soil 
damage (compaction, erosion), which entailed looking for indicators of productivity or erosion problems.  
These include rills, gullies, ponding, bare soil, pedestaling, vegetation anomalies, and various past 
disturbances such as roads, landings, trails, etc. 
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Two areas were located where road fill material was failing and slumping.  One site in Bear Creek 
Section 11 was repaired in 2011 as part of the Bear Creek Salvage project.  The other is in Pearson Creek 
Section 27 and presents a low to moderate risk sediment delivery hazard.  During the late Spring of 2011, 
the entire road system was assessed for drainage problems.  The higher-than-normal snowpack and high 
runoff provided an excellent opportunity to note any problems or hazards.  Fourteen sites were located 
where some minor improvements to road ditches and ditch relief culvert inlets were needed.  All culvert 
crossings on larger streams appeared to be functioning well.   Three areas were located where seasonal 
administrative travel restrictions may be needed to avoid road surface damage.  One short segment 
located in an ephemeral draw in Section 19 will require obliteration and rehab to restore infiltration.  All 
recommended treatments are detailed in Chapter 7 

Some very light cattle grazing impacts were noted along the eastern extent of Frazier Creek Section 36.  
This area is not leased to grazing use and should be fenced or managed to prevent trespass.  Surface 
erosion indicators within old timber harvest units was essentially nil, and productivity based on 
revegetation appears good.  A significant threat to soil productivity is the invasion of noxious weeds.  The 
majority of weed problems are associated with roads and campsites, particularly where horses are/were 
kept.  The riparian meadow in Section 10/11 along Wales Creek should be treated for weeds before they 
can spread. 

5.3 Water Resources 

5.3.1 Water Quality 

The current water quality status of 303(d) listed waterbodies in the assessment area is taken from the most 
current information from the Montana DEQ CWAIC (Clean Water Act Information Center) website and 
is summarized below. The assessment area falls within the Middle Blackfoot-Nevada Creek TMDL 
(Montana DEQ, 2008).  The evaluations included some field validation of the listed pollutant causes and 
sources as part of the overall stream health evaluation which included riparian vegetation, soils, channel 
conditions, and evident pollutant sources/causes based on physical surrogate indicators of water quality, 
rather than chemical sampling and statistical analysis. 

Listed waterbodies: 

Chamberlain Creek (Segment MT76F004020). The listed segment is from the mouth to the East Fork 
confluence which is about 2 miles downstream from BLM-administered lands.  In 2006, the State 
determined that beneficial uses are fully supported and no TMDL was required.  Prior listings identified 
sources or causes such as flow alteration, habitat alteration, and suspended solids due to agriculture, 
timber harvest, and restoration.  To maintain full-support status, BLM management will apply appropriate 
BMPs to future management actions.  Field assessments in 2011 identified no significant contributions or 
pollutant concerns on BLM-administered public lands. 

Frazier Creek (MT76F004010).  The listed segment is from the headwaters to the mouth and total 4.4 
miles.  BLM lands comprise the uppermost 1 mile of stream.  The “probable causes” are sediment, 
nutrients, and nitrogen (DEQ, 2012).  The “probable sources” are flow alteration, agriculture, and 
irrigation, none of which occur on BLM lands.  Field assessments on BLM lands in 1995 and 2011 
revealed no pollutant concerns or delivery from past silvicultural activities or roads.  There is however 
some unauthorized livestock use occurring near the eastern edge of BLM section 36 which could present 
a concern for sediment, nutrients, and nitrogen.  Overall, stream conditions in BLM Section 36 are very 
good with functional and healthy riparian habitat.   The Middle Blackfoot TMDL (DEQ, 2008) evaluated 
the BLM portion of Frazier Creek as follows: “Frazier Creek consists of three reaches…. Fraz1 is 
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located in the headwaters, where the creek flows through a highly confined, densely forested valley 
bottom. Results of the aerial assessment identified no indicators of degradation within this reach”. 

TMDL sediment and habitat targets are assigned to reach “Fraz3” only which is on private lands about 1 
mile downstream from BLM lands.  BLM would implement BMPs to avoid any potential downstream 
impacts. 

Wales Creek (MT76F004050).  The listed segment is from the reservoir to the mouth, which is about 1 
mile downstream from BLM-administered lands and management influence.  BLM lands are within a 
Wilderness Study Area and as such are not subject to most management activities.  BLM management 
does not appear to be contributing to the sources or causes for listing downstream in the listed segment. 
This listing should be amended by DEQ. 

Blackfoot River (MT76F00132 and MT76F001031) is listed for sediment, nutrients, and nitrogen from 
agriculture and silviculture.  BLM manages two pieces of land adjacent to the river at Bear Creek Flats 
and Russell Gates.  Sediment sources in these areas are largely due to recreational river use (fishing, 
camping, boating) 

Instream water quality was most recently assessed by the DEQ concurrent with Middle Blackfoot TMDL 
development.  Sporadic and largely synoptic water quality measurements data back to 1974.  In summary, 
water quality conditions on the streams are very good. 

Field surveys in 2011 included the evaluation of erosion and sediment delivery hazards.  Harvest units 
from the 80’s and 90’s showed very few indications of erosion or sediment delivery.  Road drainage 
systems (culverts, ditches) had a few sites where hazards were noted and treatments recommended (see 
Chapter 7). Viewing numerous stream segments during a high-runoff year presented an excellent 
opportunity to locate any such hazards.  While turbidity was not measured during runoff, water clarity 
during bankfull discharge was quite clear and streambottom material was visible indicating very low 
turbidity.  Overland flow was noted on some road segments (compacted material) but were either 
controlled by sloping, ditches, waterbars, dips, or vegetation cover.  A few sites were noted with minor 
erosion and/or sediment delivery and are recommended for treatment in Chapter 7. 

5.3.2 Riparian, Wetlands & Streams 

Riparian health assessments were conducted in 1995 and 2010-11.  The 1995 assessments utilized 
Montana Riparian Wetland Association  methods.  After 2001, assessments use the BLM’s Proper 
Functioning Condition checklist (Prichard and others, 1998) and focus more strictly on cause-effect 
identification in order to link assessment more directly with management needs.  The intent of the current 
surveys were to identify and evaluate causal factors for “non-functional” or “at risk” conditions, and 
identify the potential stressors to riparian health, hydrology, stream function, and water quality, and 
develop management actions for improving or maintaining conditions as desired. 

The 2011 evaluations indicate that 98% of the total stream miles in the assessment area are categorized as 
PFC (Tables 5.3.2.1 and 5.3.2.2).  Lentic riparian habitats total about 4 acres and occur as small ponded 
areas near lotic streams in Chamberlain Meadows and Wales Creek, and as a cutoff oxbow of the 
Blackfoot River near Russell Gates. There were large acreages of “flowing-lentic” systems associated 
with wet meadow complexes in upper Chamberlain Creek.  This acreage proved to be difficult to quantify 
with either aerial mapping or GPS due to disconnected and indistinct soil/vegetation boundaries.  
“Flowing lentic” systems lack either distinct ponding or channel formation and thus cannot be easily 
assessed with either lotic or lentic PFC methods.  However they represent significant riparian plant 
communities, soils, and habitats.  Many springs, seeps, and wallows fall under this category as well when 
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they are not immediately adjacent to otherwise lotic or lentic systems.  For this assessment, these flowing 
lentic systems were lumped in with adjacent lotic reaches. 

Approximately 2.6 miles of Wales Creek within the WSA was evaluated for PFC in 1995.  Total riparian 
habitat was estimated at 30 miles in the drainage at that time.  Walk-through surveys conducted in 2011 
evaluated about 10 miles of stream including both larger mainstem segments as well as smaller headwater 
systems.  This sampling and the lack of stream or riparian risk activities indicated that the entire drainage 
is PFC.  Some notable risk elements which should be considered for long-term riparian health include 
noxious weeds (presently confined to the jeep road in Section 12, the valley bottom trails, and the 
meadow at the Section 10/11 line) and the extensive mortality of pole and medium sized lodgepole pine 
which are presently falling out of the stand and may present a large fuel hazard and a risk for soil damage 
and altered hydrologic behavior in the event of a high-severity wildfire.  Springs and seeps are abundant 
throughout the Wales Creek drainage, many of which are used by wildlife.  The drainage has a highly 
dissected topography with numerous hollows, dry draws, and first-order drainageways. 

For the purpose of this report, only those segments of streams or riparian areas with departures from 
expected potential natural conditions/function are described in more detail, or where there are trends that 
cause concern for conditions departing from natural conditions.  The rationale for doing so is to focus 
assessment efforts onto resource management actions – essentially answering the key question as to what 
BLM can do to make resource conditions improve from a stressed condition, or to maintain desirable 
conditions by avoiding/controlling stresses on the systems. 

Table 5.3.2.1   PFC status for riparian areas. 

Drainage 
Proper Functioning 
Condition (PFC) 

Functioning at 
Risk (FAR) 

Non-functioning 
(NF) 

miles acres miles acres miles acres 
Chamberlain 15.49 61.77 .47 .29 0.4 0.1 
Bear 3.44 5 0 0 0 0 
E. Fk. 
Chamberlain 

1.87 2.81 .33 .4 0 0 

Pearson 6.72 9.37 0 0 0 0 
Frazier 1.77 2.76 0 0 0 0 
Wales Creek 30 (est.) 35 (est.) 0 0 0 0 

Table 5.3.2.2 PFC status summary
	
Status Riparian 

Miles 
Riparian 
Acres 

Proper Functioning Condition 
(PFC) 

59.3 116.7 

Functioning At Risk (FAR) 0.8 0.7 
Nonfunctioning (NF) 0.4 0.1 
Total 60.5 117.5 

FAR and NF segments (see Appendix H) and risk issues: 

Chamberlain Reach I1 (FAR) and I2 (NF): These intermittent segments have old skidtrail disturbance 
with compacted soils and weed infestation.  The areas are presently well-vegetated with evidence of some 
surface flow during spring snowmelt but compacted soils limit infiltration and development of deeper-
rooted vegetation.  This has a low restoration priority since it does not support a fishery, is not perennial, 
and has a low erosion and sediment delivery hazard.  It has moderate recovery potential and treatment 
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should include decompaction, weed eradication, and native revegetation. 

E. Fk. Chamberlain C1 (FAR): This intermittent segment was impacted by past logging, including roads, 
skid trails, and a logging camp.  Some slope instability was noted and is associated with poor road 
location.  This has moderate restoration priority and recovery potential.  Treatment should include road 
obliteration, skid trail decompaction, weed eradication, and native revegetation. 

5.3.3 Hydrology 

Hydrologic conditions were assessed by evaluating overall soil and vegetation conditions, as well as more 
direct hydrologic modifications such as road drainage, diversions, impoundments, or stream channel 
modifications. 

Roads were evaluated for signs of flow interception, concentration, routing, and drainage network 
extension.  Road problems were found to be fairly site-specific and mostly related to minor erosion and 
sediment delivery concerns, rather than hydrologic concerns such as drainage interception or extension. 

During the late Spring of 2011, the entire road system was assessed for drainage problems.  A higher-
than-normal snowpack and high runoff provided an excellent opportunity to observe any problems or 
hazards.  Fourteen sites were located where some minor improvements to road ditches and ditch relief 
culvert inlets were needed.  All culvert crossings on larger streams appeared to be functioning well.   
Three areas were located where seasonal administrative travel restrictions may be needed to avoid road 
surface damage.  One short road segment located in an ephemeral draw in Section 19 and 20 may require 
obliteration and rehabilitation to reduce overland flow.  All recommended treatments are detailed in 
Chapter 7. 

A large wildfire occurred in the middle portion of the assessment area in 1994. Timber harvest occurred 
on all private lands throughout the 1980’s and 90’s.  BLM harvest included a mix of small clearcuts and 
larger partial cuts in the late 1970’s and early 1980’s.  All the old harvest areas were inspected for 
indicators of hydrologic modification.  Stand regeneration is good to excellent in most areas.  Ground-
based logging in Section 31 caused soil compaction and displacement on some sites with resulting poor 
regeneration and weed infestation.  Similar compaction and reduced infiltration capacity was found in 
Section 35 of Frazier Creek associated with short sections of old skid trails and some roadside log 
landings.  The stream channels draining these areas do not reveal any indications of channel 
destabilization or erosion. 

5.4 Vegetation 

5.4.1 Forest Vegetation 

Current vegetation attributes are summarized in Historic and Current Vegetation Condition Tables 
(Appendix  G) and geographically referenced on Habitat Type Group, Dominant Species and Structure 
Class Maps (Appendices D,I,J). 

Tabular summaries and maps were based on aerial photo delineation of stands followed by ground 
inventory during the summer and fall of 2011 on BLM lands, ground inventory data on DNRC lands 
(conducted by DNRC during the summer of 2010) and aerial photo interpretation of private land. A 
geodatabase containing both the DNRC and BLM inventory data was created and used for this 
assessment. 

The following narrative compares significant current vegetation and disturbance risk conditions with 
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HRV which will be used to assess trends and potential conditions in Chapter 6 within the context of 
questions and issues developed in Chapter 3. 

Vegetation Conditions: 
Approximately 16% of the Upland Grass/Shrub type is represented by grassland parks within a forest 
matrix. It is estimated that 36% of these grassland parks are currently affected by conifer encroachment 
reducing undergrowth productivity and diversity. This phenomenon is directly related to fire exclusion. 
Almost 60% of the historic Upland Grass/Shrub type is under agricultural conversion with the majority of 
this 60% being managed as irrigated hay fields and pastures resulting in loss of native grass, forbs and 
shrubs. 

Current forest seedling/sapling/non-stocked structural classes have been created within the last 50 years 
as a result of regeneration harvest practices (i.e., clearcut, seedtree and salvage harvest) or wildfire (i.e. 
1994 East Fork Chamberlain Fire).  Based on field inventory, aerial photo interpretation and field 
observations, less than 4% of this area is currently in an understocked or non-stocked (i.e. grass/shrub) 
condition.  The result is a reduction of early seral habitat (i.e. grass/shrub) as compared to historical 
conditions across the assessment area. 

Within the forest seedling/sapling/non-stocked structural classes, approximately 1,200 acres of BLM 
lands have been treated with regeneration harvests during the aforementioned time period.  These 
harvests, due to land ownership pattern, occurred primarily in HTGs 5 and 7.  BLM has acquired or is 
currently in the process of acquiring approximately 6,000 acres, predominantly within HTGs 5, 6 and 7. 
Within these newly acquired lands approximately 3,300 acres have been treated with regeneration 
harvests. All lands treated with regeneration harvest on both BLM and newly acquired lands are 
presently stocked with seedling and sapling size conifers thereby limiting the early seral grass/shrub 
conditions on BLM lands. 

Aspen is under-represented in the assessment area, a condition likely due to fire suppression and conifer 
competition. 

Subalpine fir as a dominant cover type is less than 1% of the assessment area. The majority of the 
subalpine fir cover type is in the seedling/sapling structural class.  Understory subalpine fir has increased 
within HTGs 4,5 and 6 over the last 50 years resulting from fire exclusion and successional processes 
favoring shade tolerant subalpine fir over seral species (e.g., western larch, lodgepole and Douglas-fir on 
certain habitat types) which are progressively losing control of sites. Subalpine fir is within the HRV for 
HTG 7.  It is at the upper limit of HRV within HTG 6 and above HRV for HTG4 and 5.  The amount of 
land within the early seral (grass/shrub) stage within the series is currently below the HRV.  Seventy-
percent of the seedling/sapling layer within this series occurs on BLM managed lands. 

The lodgepole pine cover type occurs over 29% of the assessment area (Table 5.4.1.1).  It  is represented 
by slightly over 50% in pole size class and around 35% in the medium and larger size classes. Of these 
stands, 7-20% are represented by relatively dense two to multiple-storied structures. Almost 60% of the 
lodgepole cover type is single-storied in the pole and larger size class.  As a result of the size class 
distribution, the risk for mountain pine beetle was high and resulted in the current mountain pine beetle 
epidemic.  The resulting fuel load from falling lodgepole pine snags and those that will continue to fall 
over the next 10-15 years increases the risk of high severity fire if a favorable weather pattern and ignition 
source occur.  This same risk is present for regenerating stands due to the high downed fuel loading.  
Previous to the current mountain pine beetle epidemic, the single-story pole-sized lodgepole stands had a 
lower risk for a high severity, stand replacement fire due to limited ladder or downed fuels (Brown and 
Smith 2000).  Current fire free intervals exceed 125-150 years in much of the lodgepole pine cover type.  
The lodgepole pine cover type is slightly above HRV (by 1-2%) within the subalpine fir series (HTGs 5 
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and 7).  Within the Douglas-fir series (HTGs 1, 2, 3 and 6), lodgepole pine is outside the HRV in HTG 6. 

The western larch cover type currently represents 7% of the assessment area.  27% of this type is 
represented by the large and very large size classes.  Approximately 39% of the western larch cover type 
is in the medium size class.  At least 60% of these stands are two to multi-storied structures.  Within this 
cover type, the ingrowth of non-seral species such as Douglas-fir and subalpine fir in the understory has 
led to an increased risk of higher severity fire, due to higher density and increased ladder fuels. 

The Douglas-fir cover type occurs over 43% of the assessment area.  It is currently represented by 50% in 
the medium size class, and 30% in the large and very large size classes, with at least 75% of these stands 
are represented by two to multiple-storied structures. Higher densities than the HRV within these stands 
has resulted in increased current risk of high severity fire and insect and disease damage in unmanaged 
stands.   The Douglas-fir cover type is outside the limits of the historical range within HTGs 1, 2, 3 and 5 
likely attributed to extended fire free intervals in the low and mixed severity types series fire regimes and 
past harvest on the warmer sites (i.e. HTG1 and HTG2). 

The ponderosa pine cover type occurs over 18% of the assessment area.  The large and very large size 
classes constitute 64% of this type (50% and 14%, respectively).  Thirty-two percent of the ponderosa 
pine cover type is within the medium size class.  Within those size classes, 78% is two or multi-storied 
structure.  Ponderosa pine cover type is below HRV within the warm Douglas-fir series 
(HTGs 1 and 2).  Ingrowth of shade-tolerant species, primarily Douglas-fir, has increased the site density 
beyond the historical range thereby increasing vegetation competition on the site for limited moisture and 
nutrients, creating ladder fuels, and generally increasing the risk of a higher severity fire than would have 
historically occurred on the site. 

Table 5.4.1.1  Acres and Percent of Assessment Area by HTG and Cover Type 
HTG PP DF LP WL AF/ES/Populus 

No. acres acres percent acres percent acres percent acres percent acres percent 
1 6161 4621 75 1540 25 0 0 0 0 0 0 
2 13807 4694 34 8560 62 276 2 138 1 0 0 
3 10235 716 7 6960 68 921 9 1638 16 0 0 
4 302 0 0 124 41 33 11 0 0 145 48 
5 9831 98 1 3539 36 4031 41 1376 14 786 8 
6 3394 68 2 2478 73 645 19 170 5 34 1 
7 12253 0 0 735 6 10415 85 368 3 735 6 

55983 10198 18 23936 43 16321 29 3689 7 1701 3 

Very large size classes (>21” dbh) are under-represented (6%) across the landscape (all HTGs), likely 
attributed to selective harvest of larger ponderosa pine, western larch and Douglas-fir over the past 50-70 
years and spruce mortality attributed to wildfire over the past 18 years (primarily the East Fork 
Chamberlain fire). 

The large amount of snags and medium to large size down logs at the landscape scale are due to recent 
bark beetle and fire disturbances.  The last large fire occurred in 1994. 

Patch size distributions within the Douglas-fir and subalpine fir series are generally outside the HRV. The 
majority of the current patch size distributions within the Douglas-fir series are within the <50 acre patch 
size.  Historically the patch sizes were larger in size (i.e. 50-250 acres with some up to 500 acres).  
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Current patch size within the subalpine fir series is also within the smaller patch size(<150 acres) while 
historically this series trended toward 150 to greater than 500 acre patches as a function of  topography 
and juxtaposition with other high severity fire groups. 

Isolated patch fragmentation within the subalpine fir series and the moderately moist and cool Douglas-fir 
series on public lands is attributed to regeneration harvests in 20-40 acre patches within the past 50 years. 

Disturbance Risk: 
Currently the role of fire is very limited in the assessment area due to the policy of full fire suppression 
that has been in effect since 1940.  The Blackfoot Fire Protection Association (BFPA) continued 
suppression operations in the assessment area until 1970, at such time the State of Montana Department 
of Natural Resources and Conservation (DNRC) transitioned to providing fire suppression.  During this 
time, very few fires have escaped initial attack and affected any major vegetation change across the 
landscape.  The BFPA records from 1936-1970 include generic fire summaries for all fires they 
suppressed, thus there is no way to identify which fires occurred in the assessment area within this time 
period. 

According to BFPA documents, by 1970 fire control roads were finished and enabled good access to 
many parts of the assessment area.  Starting in 1981 to present, the DNRC kept records for all the fires 
suppressed within the assessment area (DNRC 2012).  From 1981 to 2010, there were 106 fires averaging 
4 fires a year with 1 being the lowest number of annual fires recorded and 12 the highest number of fires 
in a season (see Chamberlain Fire Starts Maps in Appendix K and L).  The fires (106) occurred in all 
HTGs with individual HTG fire occurrence as follows: 

Table 5.4.1.2   Fire Occurrence by HTG 
Habitat Type Group HTG1 HTG2 HTG3 HTG4 HTG5 HTG6 HTG7 
Number of Fires 15 32 20 2 16 6 14 
% of total fires recorded 
occurring in a HTG 

14% 31% 19% 2% 15% 6% 13% 

Most of the lightning fires started on ridges while the human caused fires generally occur in the lower 
reaches of the assessment area.  Lighting caused 83% of the fires and 17% were human-caused.  95% of 
the fires were less than 10 acres (size class A and B). There were three fires in size class C (10-100 acres) 
and one fire in size class F (1,000-5,000 acres). This last fire was the East Fork Chamberlain Fire in 
1994. It was started by lightning and burned 1220 acres in a mostly lethal, high severity, stand 
replacement fire (primarily in the lodgepole, subalpine fir and spruce types).  Within the fire perimeter 
where previous harvest treatments had occurred, the fire burned at low to moderate intensity as a mosaic 
of non-lethal to mixed severity fire allowing many of the overstory trees (i.e. Douglas-fir and western 
larch) to survive the fire.  It burned in HTGs 5 and 7. 

Prior to the East Fork Chamberlain Fire, the last significant mixed to lethal fire events to occur in the 
drainage were the North Fork Elk Creek Fire in 1961 (approximately 1,500 acres) that burned in the 
southwest portion of the assessment area and the Game Range Fire in the fall of 1991 (7,628 acres) that 
burned in Sperry Grade in the northern most portion of the area.   The majority of both fires occurred 
outside of the assessment area.  The North Fork Elk Creek Fire was a lighting fire in Elk Creek and 
burned into the Chamberlain Meadows area. This fire was predominantly a lethal, high severity, stand 
replacement fire that burned in HTG 5 and 7.  The Game Range fire started near Highway 83 by a human 
and burned into the most northern portion of the assessment area (Sperry Grade) where it burned 
primarily in HTG1 as a mosaic of mixed to stand replacement, high severity fire in predominantly 
ponderosa pine.  Areas within this fire perimeter were set back to primary succession with many areas 
still in a bunchgrass meadow state predisposed to a high risk of noxious weed infestations.  Some areas 
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that were forested prior to the fire have been planted, due to limited post-fire seed sources, with 
ponderosa pine in an effort to establish conifers back on the site.  Outside of the North Fork Elk Creek 
and East Fork Chamberlain fires, field inventory on BLM lands indicates lodgepole pine stands 
originating from stand-replacement events to average115-120 years old within the main fork Chamberlain 
and 60-70 years old within the Pearson and Frasier Creek drainages. 

These historical records support the conclusion of Agee (1993) that changing land use patterns and 
attempts to exclude fire have greatly reduced the scope of fire on the landscape. 

Field inventory completed on BLM lands during the summer of 2011 indicates the last mountain pine 
beetle epidemic (2005 to present) has impacted approximately 50% of the BLM lands  (approximately 10, 
285 acres).  The greatest mortality is within the lodgepole pine stands resulting in 50-75% mortality of 
trees over 6” dbh.  Mistletoe infection occurrence in lodgepole pine is currently low to medium. These 
factors have increased wildfire risk at the stand scale due to increased fuel loading and continuity 
associated with windthrow of dead trees and development of live ladder fuels in canopy gaps (Safranyik 
and Wilson 2006).  Recent research suggests that lodgepole pine mortality from mountain pine beetle can 
increase the risk of crown fire.  Crown fire risk is increased due to easier ignition of both the red and 
green needles retained on the dying and dead lodgepole pine trees.  Needle retention in these trees can last 
upwards of 4 years in western Montana (Jolley and others 2011). 

Aerial Forest Health Surveys indicate a 6 to 7-fold increase in acres impacted by mountain pine beetle 
from 2005 (2,700 acres) to 2010 (17,700 acres), with upwards of 11,870 acres impacting BLM lands.  
Mountain pine beetle is declining in the lodgepole pine stands (high elevation) and increasing in 
ponderosa pine stands (low elevation) based on 2011 field observations. 

Aerial Forest Health Surveys indicate a minor amount of acreage being impacted by defoliation from 
western spruce budworm in the past ten years.  The highest acreage impacted occurred in 2009 where 
approximately 25 % of the assessment area (15,300 acres) experienced some defoliation.  20% (3000 
acres) of those lands are managed by the BLM.  Western spruce budworm damage is low to moderate and 
the primary impact is on understory subalpine fir and Douglas-fir.  The defoliation of the understory 
conifers is increasing fire risk by providing ladder fuels in two-storied and multistoried stands. 

The Douglas-fir beetle population is at endemic levels and impacting less than 1% of all lands within the 
assessment area.  There was an outbreak of Douglas-fir beetle in Western Montana during 2002-2005, but 
had little impact in the assessment area.  The Douglas-fir stands have not been susceptible to attack due to 
the current species composition, size classes, and lack of disturbance (windthrow). 

Forest Vegetation is described by seven Habitat Type Groups. Comprehensive descriptions of each 
Habitat Type Group are in Appendix E. 

HABITAT TYPE GROUP 1 – Dry and Warm Douglas-fir Series 
Ponderosa pine is dominant on these sites.  Without natural or man-made disturbance (fire, vegetation 
treatments), the ponderosa pine is starting to lose dominance on many of the sites as Douglas-fir increases 
in cover.   Without the proper disturbance, these sites will continue to convert to Douglas-fir until it 
dominates these sites.  These sites are typically too dry for lodgepole pine or western larch.  The higher 
conifer density occurring on these sites is increasing competition for moisture and nutrients, particularly 
for the overstory ponderosa pine.  This additional stress is predisposing the ponderosa pine to higher rates 
of successful pine beetle infestation.  With the increase in shade tolerant conifer species, the aspen glades, 
historically common along drainages and ecotones with riparian or moister coniferous type, have also 
decreased. 
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Bunchgrasses and low shrubs generally dominate the undergrowth with bunchgrass being the dominant 
understory vegetation.   Many of these sites, particularly if the site was historically dominated by 
bunchgrasses, are prone to and have invasive plants such as spotted knapweed (Centaurea maculosa) and 
leafy spurge (Euphorbia esula). This group is commonly ecotonal to grassland/shrubland types on drier 
sites forming the majority of wildlife winter range habitat. 

These sites generally occur on south and west aspects between 2,700 feet and 5,700 feet in elevation 
depending on the habitat type (Pfister and others 1977).  Current patch sizes on lands managed by the 
BLM within this HTG range from less than 50 acres up to 150 acres.  Of the lands managed by the BLM, 
slightly less than 6% are within this HTG.  Douglas-fir is the dominant species on approximately 61% of 
this HTG while ponderosa pine is dominating 39% of the HTG.  Dominant size classes and structure 
within this HTG on BLM managed lands are within the medium (9-14” DBH) single-story and the 
medium two-storied classes.  For more detail on the current size class and stand structures within this 
HTG, refer to Appendix E: HTG 1 Dry and Warm Douglas-fir Series Table. 

Of the approximately 6,161 acres of this HTG, the BLM manages 21% (1,322 acres). 

Modal Habitat Types 
Psme/Agsp (210) 
Psme/Fesc (230) 
Psme/Syal-Agsp (311) 
Psme/Caru-Agsp (321) 

HABITAT TYPE GROUP 2 – Moderately Dry and Warm Douglas-fir Series 
Ponderosa pine with Douglas-fir as a co-dominant occurs within this series.  Fire absence and historical 
logging of seral overstory ponderosa pine has resulted in dense understories of Douglas-fir inhabiting the 
sites and competing with the mature overstory for site resources, such as nutrients and water.  Fire 
exclusion can result in almost pure stands of Douglas-fir since ponderosa pine needs site disturbance to be 
able to regenerate within these habitat types (Davis and others 1980).  Douglas-fir is the climax species 
for stands within this HTG so without disturbance, multi-storied Douglas-fir stands develop and then 
dominate all successional stages.  Research by Arno and others (1995) shows these sites have increased in 
basal area and trees per acre since 1900.  The increase in both is attributed primarily to Douglas-fir 
ingrowth, particularly in the understory.  This higher density has predisposed this type to greater insect 
and disease mortality as seen with the current western spruce budworm and mountain pine beetle 
infestations and associated mortality. 

Certain sites in this HTG are capable, to a limited extent, of supporting western larch or lodgepole pine.   
These sites (i.e. Psme/Caru-Aruv and Psme/Vagl-Aruv) reflect habitat types with more moisture and/or 
cooler climatic conditions than the majority of the habitat types within this group. 

These sites generally occur on warmer slopes and benches and southern exposures between 2,000-6,000 
feet in elevation (Pfister and others 1977; Arno and others 1985).  Current patch sizes on lands managed 
by the BLM within this HTG range from less than 50 acres up to 150 acres with 60% in the  <50 acre 
patch size. On sites managed by the BLM, around 5% are within this HTG.  Douglas-fir is the dominant 
species on 82% of HTG2 while ponderosa pine dominates less than 13% of HTG2.  The remainder of the 
HTG has 5% dominated by western larch or lodgepole pine.  Dominant size classes and structure within 
this HTG on BLM managed lands are medium two-storied (9-14” DBH) and large multi-storied (15-20.9” 
DBH) classes.  For more detail on the size class and stand structures within this HTG, refer to Appendix 
E: HTG 2 Moderately Dry and Warm Douglas-fir Series Table. 
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Of the approximately 13,807 acres of this HTG, the BLM manages 8% (1,084 acres). 

Modal Habitat Types 
Psme/Caru-Pipo (324)
	
Psme/Syal-Caru (312)
	
Psme/Phma-Caru (260/262 - Dry Phase, Arno 1985)
	
Psme/Caru-Aruv (322)
	
Psme/Vagl-Aruv (282)
	

HABITAT TYPE GROUP 3  - Moderately Moist and Cool Douglas-fir Series 
Western larch and Douglas-fir constitute the dominant coniferous species within this HTG.  The potential 
to support ponderosa pine or lodgepole pine as either a major or minor seral component depends on 
disturbance regime and the site within the HTG.  At low to mid-elevations aspen is a minor seral 
component on moister sites. 

Historical logging that targeted removal of the dominant seral species has allowed for an acceleration of a 
shift in species composition to a higher percentage of Douglas-fir while altering structure to more multi-
layered, dense and younger age-class stands.  These conditions create greater stagnation in the stands 
(Losensky 1997).  In the Douglas-fir/Ninebark-Ninebark type, without disturbance, generally at 50 years 
of age stands will convert to nearly pure Douglas-fir with ponderosa pine and western larch experiencing 
regeneration failure (Arno and others 1985).  Deciduous species such as aspen and Scouler’s willow are 
declining with the increase in coniferous canopy coverage. 

These sites generally occur on relatively moist and cool exposures and benches between 2,900-6,000 feet 
in elevation (Pfister and others 1977; Arno and others 1985).  Patch sizes on lands managed by the BLM 
within this HTG range from small to medium (50 acres up to 250 acres).  49% of these patches are less 
than 50 acres.  Slightly more than 6.0% of BLM managed lands occur in this HTG.  Douglas-fir is the 
dominant species occupying sites within this HTG (60% of HTG3) while western larch is dominating 
almost 30% of the HTG.  The remainder of the HTG, around 10%, is dominated by ponderosa pine or 
lodgepole pine (1% and 9%, respectively).  Dominant size classes and structure within this HTG on BLM 
managed lands are within the pole (5-8.9” DBH) single story class.  For more detail on the current size 
class and stand structures within this HTG, refer to Appendix E: HTG 3 Moderately Moist and Cool 
Douglas-fir Series. 

Of the approximately 10,235 acres of this HTG, the BLM manages 12% (1,236 acres). 

Modal Habitat Types 
Psme/Libo (290) incl. all phases (291-293)
	
Psme/Vaca (250)
	
Psme/Phma-Phma (260/261 - Moist Phase, Arno 1985)
	

(Note: Psme/Libo-Caru shares similarities with habitat type group 6 at the eastern and southern range of
	
occurrence in western Montana).
	

HABITAT TYPE GROUP 4 – Moist (Riparian) Subalpine fir and Spruce Series 
In the Chamberlain drainage, this group is generally restricted to narrow stringers along incised mountain 
valley stream courses and upper basin settings. Upper basin settings are generally characterized by lower 
gradients and higher water tables and wet meadows (Chamberlain Meadow complex and Wales Cr. wet 
meadows).  Lodgepole pine, spruce, Douglas-fir and some cottonwood are usually represented in seral 
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communities dependent on disturbance regime. Spruce and subalpine fir dominates later stages of 
succession. Soils remain saturated much of the year, restricting Douglas-fir and favoring spruce (and seral 
cottonwood) composition on wetter sites (Habitat Types 410 & 650). The undergrowth is dominated by 
medium to tall mesic and wet site shrubs and a diverse herbaceous component. Riparian corridors 
generally have high potential for structural and compositional complexity functioning to increase 
biodiversity and provide linkages between ecological land units. 

As noted during the vegetation inventory, many of the narrow riparian stringers, depending on width, 
topography and adjacent stand type, were susceptible to the same mixed severity and stand replacement 
events as the adjacent upland subalpine fir series types within the last 100-150 years. 

This HTG occurs at all elevation ranges since it is generally limited to the stream courses and wet 
meadows.  Individual habitat types within the group can vary by elevation range. Patch sizes on lands 
managed by the BLM within this HTG range are <50 acres. During the vegetation inventory, 1.3% of 
BLM managed lands were identified to be in this type.  Spruce is currently the dominant species 
comprising 46% of HTG4.  Douglas-fir dominates 37% of this HTG.  Lodgepole pine and subalpine fir 
constitute the other two species showing dominance of cover type in this HTG (17% combined).  
Dominant size classes and structure within this HTG on BLM managed lands are divided between pole 
(5-8.9” DBH) single story class, the medium (9-14” DBH) single-story class and the large (15-20.9” 
DBH) class.  For more detail on the current size class and stand structures within this HTG, refer to 
Appendix E: HTG 4 Moist (Riparian) Subalpine fir and Spruce Series. 

Modal Habitat Types 
Coniferous Forest Riparian Types 

Picea/Eqar (410)
	
Abla/Gatr (630)
	
Abla/Caca (650) incl. all phases (651-653)
	
Picea/Gatr (440)
	

Of the approximately 302 acres of this HTG, the BLM manages 92% (277 acres). 

HABITAT TYPE GROUP 5 – Cool and Moist Subalpine fir Series  
Western larch, Douglas-fir and mixed-conifer forests (i.e. mix of western larch, Douglas-fir, lodgepole 
pine, subalpine fir, spruce, and minor components of ponderosa pine with species presence dependent on 
site, habitat type, etc.).  These sites generally exhibit a high diversity of forb, graminoid and shrub 
species. 

Without fire as a disturbance agent, the seral species within this type gradually lose hold of the site and 
allow subalpine fir and spruce to dominate (Davis and others 1980).  Current conditions are exhibited by 
higher density and greater spatial continuity of these types.  The combination of both conditions allows 
insect and disease epidemics and stand replacement events outside of their historical scale, interval and 
pattern to occur.  As the time between disturbances lengthens, components of aspen, shrub and 
grasslands that may have existed on the landscape historically decrease and are replaced by shade-tolerant 
conifers (Brown and Smith 2000).  These three vegetation types are important components of wildlife 
habitat in the assessment area.  Lack of appropriate disturbance, both temporally and spatially, have 
increased both ladder fuels and down woody debris allowing the fire regime to shift from mixed severity 
to greater acres in the stand replacement type.  Overall vegetation biodiversity also decreases as the fire 
regime changes (Brown and Smith 2000). 

These sites generally occur on relatively moist and cool to cold slopes and benches between 3,200-7,000 
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feet in elevation (Pfister and others 1977; Arno and others 1985).  On lands managed by the BLM within 
this HTG, current patch sizes range from small to medium (<50 acres up to 150 acres).  Currently 68% of 
these patches are less than 50 acres.  Twenty-three (23%) percent of BLM managed lands occur in this 
HTG.  Lodgepole pine is currently the dominant species on sites within this HTG (52% of HTG5) while 
Douglas-fir dominates 19% of the HTG. Western larch has dominant coverage over 14% and spruce 
exhibits the highest canopy coverage in 9% of the HTG.  The remainder of the HTG, around 6%, is 
dominated by ponderosa pine or subalpine fir (<1% and 5% respectively).  On BLM managed lands, the 
dominant size class and structure is the pole (5-8.9” DBH) single story class.  An array of various 
structure and size classes occur within this group that are just below the dominant class.  They follow in 
order of dominance: medium (9-14” DBH) single-story, seedling/sapling (<5” DBH), medium two-
storied, large (15-20.9” DBH) multi-storied, very large (>21” DBH) multi-storied and large single-
storied. For more detail on the current size class and stand structures within this HTG, refer to Appendix 
E: HTG 5: Cool and Moist Subalpine fir Series. 

Of the approximately 9,831 acres of this HTG, the BLM manages 48% (4,751 acres). 

Modal Habitat Types 
Abla/Libo (660) incl. Libo (661) and Xete (662) phases 
Abla/Mefe (670 - warm phase, Arno 1985)  <6000' 
Abla/Clun (620) incl. Clun (621), Xete (624), Mefe (625) phases 

HABITAT TYPE GROUP 6 – Cool and Moderately Dry Douglas-fir Series 
Douglas-fir dominates this HTG.  Even with fire suppression, many of these sites are within the historical 
fire interval for portions of the mixed and lethal fire regimes within this type.  However, the lower 
severity surface fires that historically occurred have been affected by fire suppression.  With fire 
suppression, development of coniferous understories is increasing thereby shifting stand structure to 
multi-storied stands while creating ladder fuels.  Stand density is continuing to increase predisposing 
portions of this type to a higher percentage of lethal fires instead of mixed fire. 

Patch size due to changes in the fire frequency and intensity, as well as, previous logging within these 
types, has shifted the patch size to a smaller size than historically occurred (see Appendix E: HTG 6: Cool 
and Moderately Dry Douglas-fir Series table for more detail). 

These sites generally occur on drier, cool exposures and moderate to steep slopes between 4,800-7,000 
feet in elevation (Pfister and others 1977). Typically these sites represent the highest extension of the 
Douglas-fir climax series (Pfister and others 1977).  Current patch sizes on lands managed by the BLM 
within this HTG range from small to medium (50 acres up to 150 acres) with 60% of these patches less 
than 50 acres in size.  Around 8% of BLM managed lands occur in this HTG with Douglas-fir the 
dominant species on sites within this HTG (83% of HTG6). The remaining 17% within this HTG is 
dominated by lodgepole pine and western larch (more moist sites within this HTG), in order of 
abundance. Current dominant size class and structure within this HTG on BLM managed lands is medium 
(9-14.9” DBH) single story class.  The next most dominant structure and size classes are pole (5-8.9” 
DBH) single-story and medium two-story.  For more detail on the current size class and stand structures 
within this HTG, refer to Appendix E: HTG 6: Cool and Moderately Dry Douglas-fir Series. 

Of the approximately 3,394 acres of this HTG, the BLM manages 48% (1,647 acres). 

Modal Habitat Types 
Psme/Caru-Caru (323) 
Psme/Vagl-Xete (283 - Arno 1985) 

54 



 

 
 

  
   

 
 

    
    

 
  

    
  

    
   

 
  

  
   

 
  

 
    

 
 

 
  

   
  

 
 

  
    

 
  

  
 

   
   

 

   
     

 
 

 
 

 
 

    
   

   

HABITAT TYPE GROUP 7 – Cold and Moderately Dry to Moist Subalpine fir Series 
Lodgepole pine is the dominant seral species throughout the type and subalpine fir is the “indicated” 
climax species, rarely achieving dominant status at the landscape scale.  This status is a function of seed 
source and slow succession rates which are often interrupted by stand replacement fire. Douglas-fir is a 
minor seral component on warmer drier sites transitional to HTG3 sites. Spruce is a minor seral 
component on moister sites that are generally transitional to HTG4 sites. 

Overall, individual stands are within the historical range of conditions for this type, however age class and 
shade-tolerant species compositions of the stands may have shifted and are now covering a higher than 
normal proportion of the landscape (Arno and Fiedler 2005).  Due to fire suppression within the last 100 
years, stands within this HTG that have not experienced fire or harvest have shifted age classes from 
young, immature into mostly mature and overmature which allows large acreages of this type to exist in a 
lodgepole pine ‘old forest’ state.  Lodgepole pine forests within this late seral state are within the age and 
size classes to be predisposed to mountain pine beetle epidemics and dwarf mistletoe infestation 
(Losensky 1997). These mature and overmature lodgepole forests are currently occurring over a larger 
area than historically, allowing a loss of diversity within this type (Losensky 1997; Arno and Fiedler 
2005). Loss of diversity is occurring spatially since the patch sizes are not within historical context.  
Vegetation diversity is being reduced since fire disturbance in this type allows for development of shrub 
fields and understory forb and grass components (Arno and Fiedler 2005).  Refer to the Vegetation 
Disturbance Risk description in section 5.4.1 for portions of the assessment area infested with mountain 
pine beetle. 

As discussed in ‘Wildland Fire in Ecosystems: Effects of Fire on Flora’ (Brown and Smith 2000), fuel 
loading/buildup is an important factor for length of fire interval within an area. With the mortality 
associated with mountain pine beetle outbreak of the last 7 years, fuel loading within many stands in this 
HTG will increase exponentially within the next 5-10 years as the lodgepole pine snags fall.  This 
increase in fuel loading will prepare these stands for stand replacement fires, potentially at a larger scale 
than historically occurred. 

These sites occur across a range of conditions depending on the habitat type.  The range of sites include 
moderate to steep slopes on north to east aspects, dry slopes and ridges, cool and moist uplands, well-
drained benches and frost pocket basins between 5,000-8,5000 feet in elevation  (Pfister and others 1977; 
Arno and others 1985).  Patch sizes on lands managed by the BLM within this HTG range from small to 
medium (50 acres up to 250 acres) with almost 60% of these patches less than 50 acres in size.  Around 
49% of BLM managed lands occur in this HTG with lodgepole pine the dominant species (87% of 
HTG7). The remaining 13% of dominant species is divided between Douglas-fir (5%), spruce (4%) and 
subalpine fir (4%).  Dominant size class and structure within this HTG on BLM managed lands is 
medium (9-14.9” DBH) single story class.  The next most dominant structure and size classes are pole (5-
8.9” DBH) single-story and medium two-story.  For more detail on the current size class and stand 
structures within this HTG, refer to Appendix E: HTG 7: Cold and Moderately Dry to Moist Subalpine fir 
Series. 

Of the approximately 12,253 acres of this HTG, the BLM manages 83% (10,141 acres). 

Modal Habitat Types 
Abla/Libo-Vasc (663)
	
Abla/Vaca (640)
	
Abla/Vasc (730) incl. all phases (731-733)
	
Abla/Xete (690) incl. all phases (691-692)
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Abla/Mefe (670 - cold phase, Arno 1985) >6000'
	
Abla/Alsi (740)
	

COMMUNITY TYPE - (Non-Coniferous- Hardwood Riparian) – Hardwood/ Shrub/Herbaceous Types 
Deciduous forest, shrub and herbaceous riparian community types may exhibit a commonality of 
ecological attribute, function, and/or process with the aforementioned coniferous forest riparian types. 
Landform, setting (e.g., elevation), stream dynamics (e.g., gradient), and disturbance regime control 
vegetation response. For example, stream gradient commonly controls soil aerobic characteristics. 
Graminoids (e.g., rushes and sedges), shrubs, and trees, listed in order, exhibit decreasing tolerance to 
anaerobic soil conditions. A rule-of-thumb for smaller stream reaches (e.g., 5th & 6th code Hydrologic 
Units) in mid-elevation settings indicate gradients of 0-0.5% favor sedges, rushes, and moisture tolerant 
grasses and forbs; gradients of 0.5-5% favor shrubs; and gradients >5% favor coniferous and deciduous 
trees. Larger stream reaches in basin settings favor deciduous trees. See "Classification and Management 
of Montana's Riparian and Wetland Sites" (Hansen and others 1995) for additional information. 

The hardwood/shrub/herbaceous types occur primarily in narrow stringers adjacent to the Blackfoot 
River, its tributaries, and in the Chamberlain Meadows and Wales Creek complexes.  The hardwood types 
adjacent to the Blackfoot River are historically dominated by cottonwood with conifers, both singly and 
in small groups, interspersed throughout the hardwoods (Losensky 1997). 

Within the stringers adjacent to the Blackfoot River, lack of fire as a disturbance agent has probably 
shifted the age classes of these stands to older conditions.  However, flood control, dam construction and 
livestock grazing have had a greater influence on current stand structure and age class distribution.  With 
current day livestock and irrigation practices, regeneration of these stands and proper seedbed preparation 
may be of a limited extent (Losenky 1997).  These areas are currently being invaded and/or are at a high 
risk of invasion from non-native noxious weeds such as leafy spurge (Euphorbia esula), spotted 
knapweed (Centaurea maculosa), downy brome/cheatgrass (Bromus tectorum), etc.  Human development 
also has a major disturbance role within this type. 

Refer to sections 5.3 and 5.6 for descriptions of the current conditions of the wet meadows occurring 
within the Chamberlain Meadows and the Wales Creek complexes. 

Modal Community Types 
Aspen (968)
	
Cottonwood (967)
	
Riparian Shrub (970)
	
Riparian Herbaceous (980)
	

5.4.2 Range Vegetation 

There are no BLM grazing allotments in the assessment area. 

Typical rangeland vegetation (bunchgrass and shrub/bunchgrass types) are largely restricted to the State 
and private lands in the northern portion of the assessment area.  BLM-administered lands have some 
small acreage of rangeland vegetation associated with the dry Douglas-fir habitat types (HTG1) in the 
northern tier of BLM sections.  While this HTG comprises 1322 acres on BLM lands, there appears to be 
around 60% of these acres (about 800 acres) with dominant bunchgrass or bunchgrass/shrub habitats 
either as dry meadows, parks, or understory in timber types.  Palatable forage grasses include bluebunch 
wheatgrass, Idaho fescue, rough fescue, western fescue, timber oatgrass, needlegrass, Sandberg bluegrass, 
and prairie junegrass.  Lupine and fringed sage are common rangeland forbs in these types as well. 
Moister Douglas-fir type understories are dominated by pinegrass (which is fairly unpalatable), while 
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palatable forage grasses are a minor component. The subalpine-fir types do not contain significant 
rangeland forage.  Roadways have a variety of non-native grasses established due to seed applications for 
erosion control.  The mix includes smooth brome, timothy, foxtail, bottlebrush squirreltail, Canada 
bluegrass, orchardgrass, and a few wheatgrass varieties. 

5.4.3 Special Status Plants and Habitat 

In 2011, inventories for special status plants have been conducted in portions of lands managed by the 
BLM.  Howell’s gumweed occurs in areas along roadsides that have constant surface disturbance; 
vegetation in these areas typically includes native and invasive/non-native species.  For current montane 
forest conditions for the White-vein Wintergreen, see section 5.4.1. 

BLM has a policy for the management and conservation of special status plants and habitat.  Objectives of 
the special status species policy are: 

 To conserve and/or recover ESA-listed species and the ecosystems on which they depend so that 
ESA protections are no longer needed for these species. 
 To initiate proactive conservation measures that reduce or eliminate threats to Bureau sensitive 

species to minimize the likelihood of and need for listing of these species under the ESA. 

5.4.4 Noxious Weeds 

The current distribution of noxious weeds is largely associated with past timber management practices 
(Mortensen et al, 2009). This is evident due to the “near road” distribution of the listed species (see 
Section 2.4.4).  In many of the areas with roadside populations of noxious weeds, distribution is within 
approximately 10 meters of the road edge as well as other disturbed sites. Spread from off roadside sites 
is likely due to wildlife and recreational use in the area (Bryson and  Carter, 2004). Approximately 3000 
acres within the assessment area on BLM lands represent the highest density or highest potential for 
invasion. 

Approximately 4300 acres of the BLM lands in the assessment area are nearly weed free or represent very 
low potential for weed invasion.  These areas are at higher elevations or are on north aspect slopes. 
Because of the low populations of weeds in some areas and an understanding of the spread vectors 
involved, management of these areas will have a high rate of success in preventing future noxious weed 
spread. 

Yellow hawkweed is a state-listed category 2A noxious weed and is considered highly invasive and a 
serious threat to about 150 acres of plant communities.  This is the most serious noxious weed issue. 

5.5 Terrestrial Wildlife and Habitat 
Human Disturbance to Wildlife Habitat 
Native American influence has not occurred for over 100 years.  Lands consist of various ownerships: 
private, BLM, DNRC, FWP, Lubrecht Experimental Forest (University of Montana), and The Nature 
Conservancy. BLM and DNRC ownership have increased in recent years due to acquisitions of lands 
from The Nature Conservancy (formerly held by Plum Creek Timber company).  Logging has slowed 
down, but continues on private lands, DNRC, Lubrecht Experimental Forest, and BLM lands.  Private 
lands are predominantly logged for salvage sales of beetle-killed ponderosa and lodgepole pine.  DNRC 
timber management is ultimately for economic reasons to provide timber sale receipts to the Montana 
School Trust. Much of DNRC logging is beetle-kill salvage.  Lubrect Experimental Forest lands are 
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actively salvage logged for economic reasons. BLM lands at Bear Creek Flats are being treated to restore 
ponderosa pine cover types using commercial thinning. 

Total road density is similar to historic lands and roads are still being managed as part of the 1960s 
Montana Cooperative Road Management partnership. Open road density is still <1 mi/mi2. Most system 
roads are in drivable condition. Spur roads have filled in with young conifers and windthrow.  DNRC is 
currently obliterating roads adjacent to stream channels and replacing them with new road routes 
constructed in uplands outside of stream channels and other riparian areas.  Livestock grazing in the 
assessment area only occurs on private lands at lower elevations.  BLM lands currently do not have any 
active livestock grazing leases. Mining operations are not occurring.  Noxious weed spraying and 
biological control along roads is currently occurring.  Roughly 20 miles of old barbwire fence has been 
removed during the last couple of decades. The fence was originally constructed for the Chamberlain 
Creek Elk Studies to prevent livestock from influencing elk behavior. There are no known interior 
fences. 

Natural Disturbances to Wildlife Habitat 
Wildfire has not occurred since the 1994 East Fork Chamberlain fire.  The most current and large-scale 
impact to wildlife habitat from natural disturbances has been the recent mountain pine bark beetle 
epidemic.  As much as 50% of lodgepole pine cover types have died from bark beetles.  Beetles are still 
active.  Stand structure has dramatically changed through creation of larger stands with dead overstories. 
Snags have increased as a result of bark beetle infestation, and large woody debris has increased due to 
windthrow.  Conditions are ripe for large-scale wildfires as a result of increased fuel loadings.  Multi-
storied stands are poised to shift from even-aged seral lodgepole pine to uneven-age mixed climax 
Engelmann spruce, subalpine fir, western larch, and Douglas-fir. 

Species Diversity 
The pronghorn antelope is occasionally reported at low elevation. The greater sage grouse and 
Columbian sharp-tailed grouse are no longer present. Other birds and mammals present during historic 
times are currently present.  The Canada lynx, listed threatened under the Endangered Species Act, is 
present and the assessment area is part of the most southern endemic population in the contiguous United 
States.  Lynx Analysis Units have been established to better manage for Canada lynx conservation and 
recovery. The assessment area is designated Canada lynx Critical Habitat. Recent records of Canada lynx 
occurrence and reproduction have been verified. The assessment area is occupied year-round grizzly bear 
habitat. The grizzly dens in the assessment area between 5,900 and 6,600 feet.  There are verified reports 
of sows with cubs occurs annually.  The gray wolf is present, but verified packs are not currently 
recognized.  Species diversity and richness is similar to historic times; relative abundance has increased 
for some species and declined for others. The relative abundance of species favoring late stages of 
ecological succession is higher than the abundance of species favoring early stages of plant succession. 
Large-scale wildfire potential is high and would have mixed impacts on biodiversity.  Bird and mammal 
habitat has been compromised from historic logging. 

Wildlife Management Areas:
	
Management Areas (MA) were designated in the Garnet Resource Management Plan (1986).  BLM lands 

are classified as Management Area 3 and 7, ‘General Forest Management and Noncommercial Forest’
	
and ‘Withdrawn Commercial Forest’, respectively.  Both Management Areas include goals and guidelines
	
for big game.  These include: big game summer and fall range, important big game winter range, and elk
	
summer and fall habitat components.
	

Habitat Type Group 1 (A2) – Dry and Warm Douglas-fir series and Habitat Type Group 2 (B2) – 
Moderately Dry and Warm Douglas-fir Series 
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The majority of HTG 1 and 2 are located on private and state lands.  2,406 acres of BLM lands are 
represented by these HTGs. 

HTG 1and 2 are similar and have been combined for this analysis. Logging and associated road 
construction and decommissioning are presently occurring on DNRC lands. Lubrecht Experimental Forest 
has recently completed salvage sales. The BLM recently sold a timber sale in Bear Creek Flats ACEC to 
restore a unique ponderosa pine, Douglas-fir, and western larch cover type; existing roads will be used. 
Livestock grazing for cattle and horses occurs on private lands at lower elevations. 

Cover types are different from historic conditions. Industrial logging has altered forest structure and 
fragmented lower elevation plant communities. Forest stands are in younger stages of growth. Ponderosa 
pine cover types have become increasingly invaded and stocked with Douglas-fir trees compromising the 
ecological integrity of these plant communities. Douglas-fir cover types have been compromised in 
similar ways. Wildfire events in this cover type may jeopardize legacy ponderosa pine and Douglas-fir. 

Big sagebrush, other deciduous shrubs, and native grasses are present, but at lower levels than 
historically.  Noxious weeds, such as spotted knapweed, are present and compromise ecological integrity 
of the assessment area. Fire suppression has impacted historic fire regimes to the point that stand 
replacement fires may occur at greater proportions. 

Large ponderosa pine and Douglas-fir, with diameters greater than 20 inches and ages ranging from 200 
to 500 years are uncommon due to historic timber harvest. Diseases and insects, such as stem decays and 
bark beetles have impacted these HTGs, but to a lesser degree than at higher elevations.  Snags are more 
plentiful than at historic times, and downed logs are becoming more common. 

Wildlife communities are similar to historic times, however, the greater sage grouse and Columbian 
sharp-tailed grouse no longer inhabit the Blackfoot River drainage and pronghorn antelope are rare. 
Species richness may be similar, but abundance and evenness have changed due to logging, road building, 
fire suppression, and weeds. Ecosystem processes have been compromised due to fire suppression. Lack 
of wildfire has altered community structure. 

Special status species, such as the bald eagle, northern goshawk, golden eagle, flammulated owl, great 
gray owl, Townsend’s bat, long-eared myotis, fringed myotis, long-legged myotis, gray wolf, wolverine, 
and grizzly bear currently inhabit these HTGs. The red fox, coyote, black bear, mountain lion, bobcat, and 
other carnivores inhabit the HTGs. Deer and elk are present year round.  Deer and elk habitat has been 
compromised by noxious weeds, logging, and roads. Small mammals and birds common during historic 
times currently inhabit these HTGs. Upland grasslands, rock outcroppings, and riparian environments still 
function as unique wildlife habitat. 

Habitat Type Group 6 (B3) – Moderately Dry and Cool Douglas-fir Series and Habitat Type Group 3 
(C1) – Moderately Moist and Cool Douglas-fir Series 

The majority of HTG 3 is located on private and state lands. The majority of HTG 6 is on BLM lands. 
2883 of BLM lands are represented by HTG 3 and 6. 

These HTGs are very similar and have been combined for this analysis.  The extent of logging activities 
has been low over the past decade. Livestock allotments are no longer active and have been closed on 
public lands for over a few decades. Impacts to vegetation from historic sheep, cattle, and horse grazing 
may be evident. Grassland vegetation composition, especially with the occurrence of noxious weeds, has 
been altered relative to historic times. DNRC has been obliterating and constructing roads in these HTGs. 
Fire suppression has impacted wildlife use and movement patterns. 
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Douglas-fir, western larch, and lodgepole pine are common cover types. Douglas-fir and western larch are 
common cover types on moist/cool sites and lodgepole pine is common on dry/cool sites. Quaking aspen 
and black cottonwood are present, but uncommon. Mixed severity and lethal fire regimes have been 
altered since historic times. Fire suppression during the past 75 years has altered fire frequency and 
intensity. The last stand replacement fire occurred more than 50 years ago. 

Large western larch and Douglas-fir (diameters >20 inches) with ages up to 400 years are uncommon. 
Most of these trees were harvested in the past. Much of this HTG is characterized by second growth stand 
structure resulting from past logging activities. Bark beetles and stem decays are or have occurred during 
recent times. Snag densities have increased during current times. Logs have become more plentiful. 

Wildlife communities and populations are similar to historic time. Species richness is similar to historic 
time, but abundance and evenness varies between wildlife populations. Community structure and 
ecosystem processes have been altered due to fire suppression. Large mixed severity and lethal fire 
regimes have not occurred for over 50 years. 

Special status species, such as the grizzly bear and Canada lynx are present. Both species are federally 
listed as ‘threatened’ under the Endangered Species Act. The grizzly bear was absent from the assessment 
area during the 1960s through 2000, but has recolonized the area during the last decade. Sows with cubs, 
and male grizzlies are year round residents and den on low energy aspects (typically northerly aspects 
with a cool moist climate) at elevations between 5,000 and 6,000 feet. A multi-agency effort is in progress 
to delist the Northern Continental Divide Ecosystem grizzlies. The Garnet Mountains and the assessment 
area in particular have the right conditions (low open road density) to create Habitat Security 
Management Areas which are greater than 2,500 acres and have an open road density of less than 1 
mi/mi2. 

The Canada lynx is a habitat specialist and has been present since historic times, but at low population 
levels. As many as 7 lynx have been radio-collared and their movements and habitat use studied by the 
Rocky Mountain Research Station with John Squires as the principle investigator. The Chamberlain 
Complex Lynx Analysis Unit (LAU) was established in 2000. The standards and guides of the Canada 
Lynx Conservation Assessment and Strategy dictate vegetation management in HTG 3, 4, 5, 6, and 7. No 
more than 30% of lynx habitat in the LAU can be in an unsuitable condition at any time. No more than 
15% of lynx habitat can be put in an unsuitable condition during a 10 year period. 

The entire assessment area is potential wolverine habitat. John Squires and the Canada lynx crew 
established verified wolverine records in the assessment area. A wolverine destroyed Canada lynx traps in 
the Wales Creek Wilderness Study Area in the mid-2000s. 

The American wolverine is a habitat generalist and is managed as a candidate species under the 
Endangered Species Act.  A candidate species is that on which the U.S. Fish and Wildlife Service (FWS) 
has sufficient information regarding biological vulnerability and threats to support issuance of a proposed 
rule to list, but issuance is precluded.  If the FWS makes a 12-month finding of "warranted but 
precluded", the species becomes a candidate species.  The wolverine is not proposed because there is 
sufficient information to have its status as a candidate species “warranted, but precluded from listing”. 
The FWS wolverine specialists predict the wolverine will be listed threatened by 2013. 

The bald eagle, northern goshawk, golden eagle, flammulated owl, great gray owl, Townsend’s bat, long-
eared myotis, fringed myotis, long-legged myotis, and gray wolf are present. Like the grizzly bear, the 
gray wolf has recolonized the area as a response to conservation and recovery for this species. Deer and 
elk are present year round. These HTGs are winter range, parturition areas, and rutting grounds. Small 
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mammals and birds common during historic times are currently present. Rock outcroppings and aquatic 
environments are unique wildlife habitat components. 

Habitat Type Group 5 (D3) – Moist and Cool Sub-alpine Fir Series, Habitat Type Group 4 (E2) – Moist 
(Riparian) Sub-alpine Fir and Engelmann Spruce Series, and Habitat Type Group 7 (F1) – Moderately 
Dry to Moist and Cold Sub-alpine Fir Series 

These HTGs are similar and have been combined for this analysis. The majority of HTG 4 is located on 
private lands. The majority of HTG 5 and 7 is on BLM lands. Roughly 14,892 acres of BLM lands are 
represented by HTGs 5 and 7. 

These HTGs are very similar and have therefore been combined. Logging and road construction have not 
occurred in these HTGs in over a decade. Livestock grazing and mining no longer occurs. Cover types are 
still predominately even-aged lodgepole pine and uneven- age, multi-storied stands, of mixed Douglas-fir, 
western larch, subalpine fir, and Engelmann spruce. Black cottonwood and quaking aspen are still found 
in wet areas. Mixed severity and lethal fire regimes, with 50-200 year intervals are still the prominent 
natural disturbance for these HTGs. 

The Chamberlain/Pearson Creek burn occurred in 1994, the Elk Creek burn in the 1960s, and the HTGs 
are currently ripe for another wildfire of mixed and lethal fire regimes. Mountain pine bark beetles have 
reached epidemic proportion in these HTGs during the last decade and are still active.  Stem decays and 
root diseases still occur.  High snag densities are attributed to bark beetle mortality. Snags and downed 
logs are common. 

Wildlife communities are still influenced by mixed severity and lethal fire regimes. Mixed severity and 
lethal fires have not occurred for nearly 20 years. These areas are ripe for mixed and lethal severity fires 
due to high fuel loadings resulting from the mountain pine beetle infestation. 

Special status species, such as the northern goshawk, golden eagle, great gray owl, Townsend’s bat, long-
eared myotis, fringed myotis, long-legged myotis, gray wolf, Canada lynx, wolverine, fisher, and grizzly 
bear still occupy these HTGs. The Canada lynx is a year-round resident and forage and den in these 
HTGs. Riparian areas with large woody debris are prime Canada lynx den sites. The grizzly bear has 
recolonized this area as well as the gray wolf. The grizzly bear dens at elevations between 5,900 and 
6,600 feet. The wolverine is present and verified records of occurrence have been documented in these 
HTGs. The gray wolf is a year round resident. The assessment area is productive habitat for special status 
species. 

Deer and elk are present during spring, summer, and fall, but migrate to lower elevations during winter. 
The Chamberlain and Lindbergh elk herds are present, but do not utilize the assessment area as during 
historic times. This is due to shifts in distribution to year round use of private lands as refugia. Elk 
wallows, mineral licks, and rutting areas are found in these locations. Moose may remain at these 
elevations year-round inhabiting upper elevation burn areas with deep snowpack during winter. Moose 
continue to forage during winter on subalpine fir saplings and deciduous shrubs in old burn areas. The 
black bear and other carnivores are present. The deer mouse, snowshoe hare, red squirrel, and other small 
mammals are present. Various migratory and resident birds are present including: the blue and spruce 
grouse, gray jay, black-backed woodpecker, and golden-crowned kinglet. 

5.6 Aquatic Species and Habitat 

5.6.1 Chamberlain Creek 

61 



 

 

 
   

 
  

  
 

  
 

 
  

   

 
   

 

 
 

 
 
  

 
     

  
  

 
  

 
  

 
 

  
 

     
    

   
  

   
  

  
  

 
   

 
 

 

General Characterization 
Chamberlain Creek is a tributary to the Blackfoot River.  The stream originates at ~ 6,000 feet in 
elevation, flows nearly 11 miles, and drops about 2,000 feet in elevation to its confluence with the 
Blackfoot River.  Along the way, the stream interacts with a complex geomorphic template that creates a 
diverse assortment of aquatic and riparian conditions, providing outstanding habitat and refugia for 
westslope cutthroat trout, bull trout, sculpin, and a variety of amphibians.  In doing so, BLM lands 
contribute to a fishery that is considered one of the most important in the Blackfoot River Basin (Pierce 
1991, Schmetterling 2001). 

The stream provides a source of very cold water (as evidence by the presence of bull trout).  In the 
headwaters of Chamberlain Creek (specifically, Chamberlain Meadows), average temperature during the 
warmest period of the summer (mid-June to September) was 8.39 degrees C.  Approximately 4 miles 
downstream from Chamberlain Meadows, the average temperature in the mainstem was still only 10.55 
degrees C during the same period.  Interestingly, both of these averages are below the optimum growth 
temperatures established for westslope cutthroat trout (13.1-13.6ºC) (Bear 2006).  As such, cold water 
temperatures may be the primary factor structuring cutthroat trout abundance and population structure in 
BLM-owned reaches of Chamberlain Creek.  Numerous studies have documented that areas of high 
latitude and high elevation, where temperatures are cold, may present thermally marginal environments 
for salmonids, creating mechanisms that underlie recruitment bottlenecks such as delayed spawning and 
prolonged egg incubation (Stonecypher et al. 1994) and delayed larval development and slow growth 
(Coleman and Fausch 2007).  These factors may eventually lead to energetic deficits that cause starvation 
during winter (Cunjak and Power 1987, Cunjak et al. 1987). 

Aquatic Species 
In Chamberlain Creek, sculpins (slimy sculpin and a recently identified species, the “Rocky Mountain 
sculpin,” Cottus bondi) are the most abundant fishes in the stream (Schmetterling and Adams 2004). 

Westslope cutthroat trout (including both stream-resident and fluvial life history types) are the most 
abundant salmonid species.  Other native fish include bull trout, mountain whitefish, longnose sucker, 
longnose dace, and red-sided shiner.  Non-natives include brook trout, brown trout, and rainbow trout. 

Genetic studies of westslope cutthroat trout in Chamberlain Creek  indicate the population is slightly 
introgressed.  Samples in 1989 from 25 individuals indicated a 1.7% Yellowstone cutthroat trout 
component while a 1998 sampling showed a 2.3% introgression with rainbow trout. 

From the fisheries perspective, Chamberlain is unique and significant in the Blackfoot River Basin for a 
variety of reasons: 

 Chamberlain Creek may be the only Blackfoot tributary entering the river from the south (Garnet 
Mountains) which contains bull trout. 
 Chamberlain Creek had the highest trout densities of 20 Blackfoot River tributaries sampled in 

1989 (Peters 1990) with 967 + 107 fish per 1,000 feet of stream.  
 Chamberlain Creek is a primary spawning stream for fluvial westslope cutthroat trout in the 

Blackfoot River.  In 1997 and 1998, Chamberlain had more radio-tagged westslope cutthroat trout 
using the stream for spawning than any other Blackfoot River tributary.  Fish moved up and down 
the Blackfoot River, making migrations in excess of 30 miles to get to Chamberlain Creek 
(Schmetterling 2001). 
 The bulk of spawning in Chamberlain Creek occurs in middle Chamberlain Creek (Pierce and 

Schmetterling 1999), which includes BLM-owned reaches. 

The watershed also contains a variety of amphibians, including long-toed salamander, boreal toad, tailed 
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frog, and Columbia spotted frog (Adams and Schmetterling 2005, MTNHP 2010 and 2011, and 
unpublished survey data in Missoula Field Office fisheries program files).  The abundance and migration 
patterns of boreal toads in Chamberlain Creek, as well as the importance of the Chamberlain stream 
channel in facilitating toad migrations, were documented in studies by Adams and Schmetterling (2005) 
and Schmetterling and Young (2008). Appendix M is a map of the Aquatic Special Status Species. 

Methods 
Missoula Field Office staff surveyed Chamberlain Creek during the spring and summer of 2011.  The 
channel was divided into segments or reaches according to procedures described by Hankin and Reeves 
(1988) and Moore et al. (2010).  Reaches were defined according to underlying geomorphic template 
(valley width, channel form, and/or major changes in vegetation type).  Within each reach, aquatic habitat 
features and streambank and riparian vegetation were described in detail.  The purpose of the survey was 
not to conduct a detailed quantitative inventory of habitat conditions but to identify broad patterns and 
note where quantitative work might be indicated in the future. 

Stream temperatures were monitored in 2012 using Onset Corporation Hobo V2 monitors.  The monitors 
were set to record temperature at 5 minute intervals from June-October.  Monitoring was conducted on 
the downstream end of Chamberlain Meadows and at the downstream end of BLM-owned stream 
channel, at the Section 17/20 boundary. 

Fish species distribution was determined through examination of existing MTFWP records (accessed 
through the MFISH database and other literature), Plum Creek Timber Company records, historic BLM 
records dating back to 1976, and surveys conducted by BLM personnel between 2000 and 2012 
(electrofishing and snorkel). 

REACH 1 (1430 meters) 

Fish Habitat 
Reach 1 flows through a valley that is generally V-shaped but with a valley-width index (VWI) greater 
than 2.5 in most places. The channel form is unconstrained and no terraces are present.  Overall gradient 
is high (7.5-8%) for the first half of the reach, and then moderates slightly (6-6.5%). Habitat units are 
dominated by fast riffles and cascades.  The most common pool type is the step pool associated with 
debris jams and large boulders.  Large woody debris is abundant both in single pieces and debris jams.  
Surveys conducted by MTFWP in 1991 indicated that this reach had the highest total number of pieces of 
woody debris in the large (>31 cm) and medium (16-20 cm) size categories (see Table 5.6.1.1).  These 
jams stabilize large quantities of sediment and give the stream a step-pool morphology for much of its 
length.  These jams are separated by sections of uniform, high-gradient riffle. 

The predominate substrate is large cobble and rubble, with few fines and small gravel.  Where gravel and 
smaller cobble occur, it is almost always in association with pool tails and woody debris. 

Reach 1 contains outstanding rearing habitat for native trout.  Pools are abundant and complexity is high.  
The channel contains sufficient structure to provide hiding and resting cover even during high flows 
(surveys were conducted during peak flows).  Spawning habitat is somewhat uncommon due to high 
channel gradient.  Gravel suitable for spawning is sparse and is almost always located in association with 
a debris jam. 

Some of the steps over woody debris are high (1 meter) and may create seasonal (primarily low flow) 
barriers to upstream fish passage. 

Table 5.6.1.1.  Size classes used to characterize substrate and woody debris in Chamberlain 
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Creek. Figures refer to diameters of particles and base of woody debris. Data obtained from 
Pierce (1991). 

SUBSTRATE WOODY 
DEBRIS 

sand and silt <0.3 cm 0-15 cm 
gravel 0.3-7 cm 16-30 cm 
cobbles 8-15 cm >30 cm 
rubble 15-29 cm 
boulders >30 cm 

Streambank Vegetation 
Streambanks in Reach 1 are stable and armored by boulders, rubble, and deep-rooted vegetation including 
well-established shrub/tree roots and moss/forb-covered bedrock and large boulders. The hillslopes along 
reach 1 are quite steep (40-60%) and the reach has a narrow shaded floodplain.  Dense vegetation grows 
throughout the riparian area.  Because of steep slopes and small floodplain, many montane zone plant 
species are found in the riparian area.  Main tree species include Picea engelmannii (Engelman’s spruce), 
Pseudotsuga menziesii (Douglas-fir), Abies lasiocarpa (subalpine fir), and scattered Pinus contorta 
(lodgepole pine).  Shrubs comprise the majority of vegetation in the riparian are and common species 
include Alnus incana (mountain alder), Acer glabrum (mountain maple) Cornus stolonifera (red-oiser 
dogwood), Ribes lacustre (swamp currant), and Rubus parviflorus (thimbleberry). Taxus brevifolia 
(western yew), an uncommon species was also observed in this reach. Athyrium felix-femina (lady fern), 
Equisetum arvense (horsetail), Senecio triangularis (arrowleaf groundsel), Saxifrage spp. (saxifrage), 
Steptopus amplexifolius (clasping-leaved twisted stalk), Linnea borealis (twinflower), Glyceria spp. 
(mannagrass), and Carex disperma (softleaf sedge) are the most prevalent forbs and grasses, which, along 
with moss-covered rocks, cover most areas where bed meets bank. 

Species 
The fishery in this reach is dominated by sculpin and westslope cutthroat trout with a smaller component 
of brook trout.  Electrofishing surveys in the reach conducted by MTFWP in 2002, 2004, 2005 and 2006 
documented that the fishery in the reach is dominated by westslope cutthroat trout with a very small 
component of brook trout.  One 12 inch “Dolly Varden” (bull trout) was located in the reach by BLM 
personnel (C. Wheeless and P. Peek) during electrofishing surveys in 1980 (record in fisheries program 
files in the Missoula Field Office). 

Surveys by Schmetterling and Young (2004) documented boreal toads using this reach for migration and 
dispersal. 

REACH 2 (903 meters) 

The reach change was necessitated by change in gradient (slight increase), valley form (slight narrowing), 
increase in bedrock, and change in vegetation patterns due to land use (evidence of logging on adjacent 
hillslopes). 

Fish Habitat 
Habitat in this reach is similar to that of Reach 1.  Although upstream of the first tributary, there are fewer 
long riffle stretches.  As gradient increases, habitat is mainly cascade pool formed by boulders and plunge 
pools formed by LWD jams.  Surveyors found at least three waterfall features within Reach 2 that could 
be potential fish barriers, depending on flow conditions.  Large wood appeared abundant.  Wood 
inventories by MTFWP in 1991 indicated the reach contained half the number of pieces in all size 
categories than were present in Reach 1.  The riparian area was logged previously which may have 
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affected wood densities in the channel.  Despite this, in the 2012 walk-through survey, abundant LWD 
appeared to be present. 

Vegetation 
The slopes of this area have been logged.  Many larch were left standing, and these trees form a majority 
of the upper story.  There are also spruce and Douglas-fir present.  The stream channel and valley form 
remain the same in this reach, and thus, dominant shrub and forb vegetation are similar to that in Reach 1. 

Species 
Electrofishing surveys in 2001, 2002, 2009 in the area found abundant westslope cutthroat trout and lower 
numbers of brook trout than in Reach 1.  The presence of brook trout suggests that the waterfalls and 
steps in the area are not permanent fish barriers. 

REACH 3 (486 meters) 

The reach change was necessitated by change in gradient (increase to 8-9%), valley form (substantial 
narrowing to bedrock-incised canyon), and change in vegetation patterns (thinning due to 
bedrock/boulders prevent abundant growth). 

Fish Habitat 
The reach contains several steps and waterfalls from 4-7 feet high which are likely fish barriers at the start 
of the reach, especially since both banks are bedrock and steep.  In this reach, both banks are armored by 
rocks and boulders and hill slopes are steep on both sides.  Habitat is mainly cascades and step pools 
formed by boulders, and very few stretches of riffle habitat.  Substrate is mainly large boulders with very 
little fines/gravel deposition evident.  Most small sediment accumulation is forming above LWD dams 
and side channels. There is slightly less LWD in the reach (quantitative surveys by MTFWP in 1991 
tallied slightly less than half the numbers of pieces in all size categories in this reach than in the previous 
two).  Diminished quantities of wood in the channel may be due to historic land use (riparian logging), 
less dense vegetation, or incision of the channel in bedrock which prevents spanning debris from reaching 
the active channel, or a combination of the above.  Despite these factors, there are still multiple log jams 
and spanners interacting with the stream. 

Vegetation
	
The rock formations in this area prevent heavy vegetation from growing and also limit shrub growth.  

Because of this, Reach 3 has significantly less dense vegetation compared to downstream reaches.  The 

slopes of this area have also been logged, making overstory growth thinner compared to Reaches 1 and 2.  

Western larch and Engelmann Spruce are dominant tree species.  Dominant shrub and forb species
	
present are similar to those in Reach 1, but are found in lower quantity.
	

Species 
Sampling by MTFWP in 2001 revealed that the fishery was comprised entirely of westslope cutthroat 
trout.  No brook trout were located (suggesting that the waterfalls described above block upstream fish 
passage). It is unknown if sculpin are present here but it is doubtful due to the relative inability of Cottids 
to overcome barriers such as the  high gradient/water velocities, steps, and waterfalls present in the reach 
(Utzinger et al. 1998, Schmetterling and Adams 2004). 

REACH 4 (2468 meters) 

The reach change was necessitated by reduction in gradient, change in valley form (widening to U-shaped 
valley, >2.5VWI), and change in vegetation patterns (evidence of fire and historic logging on to the 
channel margin). 
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Fish Habitat 
Overall gradient ranges from 4-6% and many habitat units are long, uniform riffles.  The riffles are 
comprised predominately of small boulders and rubble but are broken by abundant pocket pools.  There is 
substantially less large woody debris than in previous reaches.  During quantitative wood surveys in 1991, 
MTFWP surveyors noted that there were no pieces in the largest size categories, and few pieces overall.  
The relative paucity of woody debris may be related to supply.  The predominance of rocks and boulders 
on the east bank translates into fewer trees potentially growing adjacent to the channel.  The area has a 
history of fire and logging which may have reduced the abundance of large trees available to fall in the 
channel.  Since the 1991 surveys, there appear to have been substantial wood contributions since there are 
many debris jams as well as single logs spanning the channel.  Parts of the channel are densely covered 
in algae and have 75-90% cover provided by abundant hardwood shrubs and forbs on the banks. 

Vegetation 
Though the reach was logged into the riparian area, stream-side vegetation is thick, and dominated by 
alder and thimbleberry.  There are also patches of mountain ash and Scouler’s willow.  There are several 
places where large larch trees, left standing after logging, grow along the stream banks.  Besides larch, 
other tree species in the riparian area include regeneration of subalpine fir and spruce.  Upslope tree cover 
is dominated by Ponderosa Pine and Douglas-Fir. 

Aquatic Species 
Samples were taken by M. Young from the approximate middle of the reach in 2009.  Only westslope 
cutthroat trout were sampled. 

ABOVE: Typical conditions in Reach 5. LEFT:  long reaches of unbroken, high gradient riffle with boulder- and 
cobble armored banks, dense forest on the floodplain, and low amounts of large woody debris. RIGHT:  woody 
debris is contributed in a pulse (blowdown event). 

REACH 5 (1969 meters) 

The reach change was necessitated by change in valley form (substantial widening and conversion from 
V- to U-shaped) and change in vegetation patterns (conversion from shrub/conifer dominated to grasses 
and sedges comprising most of the ground over with scattered trees and shrubs). 

Fish Habitat 
Reach 5 is dominated by long stretches of high gradient riffle with pocket pools (primarily associated 
with boulders) scattered throughout.  Banks are well armored with smaller boulders and large cobble. 
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Large woody debris is not abundant, but there are a few segments where large numbers of blow-down 
spruce trees cover the channel and have trapped and intercepted large quantities of fine sediments.  In 
general, spawning habitat appears very limited although there are a few places where large woody debris 
has recruited sufficient fine sediment to permit spawning. 

There is a large culvert (bottomless pipe arch) crossing in this reach with a BLM sign.  The culvert 
appears to be wide enough and functioning properly with a low gradient and abundant rocks and complex 
habitat throughout the length of the culvert. 

Vegetation 
Due to the increased valley width and decrease in gradient, vegetation changes significantly.  Grasses and 
sedges (i.e. tufted hairgrass and Carex microptera) dominate the floodplain with trees and shrubs 
interspersed throughout.  Though dense alder occurs in some places, the majority of stream-side 
vegetation is shorter shrubs such as Ribes hudsonianum and thimbleberry.  Trees are scattered throughout 
the floodplain and dominant species are spruce and lodgepole with some regeneration of subalpine fir. 

Aquatic Species 
There are no records of fish sampling in Reach 5, either among BLM or MTFWP materials.  The reach is 
presumed to contain 100% westslope cutthroat trout because sampling in the reaches immediately down-
and upstream yielded only this species. 

REACH 6 (2279 meters) 

The reach change was necessitated by a change in valley width (change to meadow system), channel form 
(Rosgen A to a meadow E channel), and riparian vegetation (shift to Carex wetland). 

Fish Habitat 
The headwaters of Chamberlain Creek are a complex, interconnected series of ponds, carex wetlands, and 
small channels (primarily Rosgen E).  Although the individual channels in the meadow complex are too 
numerous and complex to count, the stream that appears to be the main channel extends beyond the Wales 
Creek Jeep Road to a point that is separated from Wales Creek by a barely distinguishable divide. 

As the channel travels north, it collects water from numerous ponds, side channels, wetlands, and springs.  
There is little drop in elevation until the northern end of the meadow complex near the Section 8 
boundary. 

Vegetation 
This area was not keyed to habitat using the classification guide by Hansen et al. (1995), but could 
possibly be typed as Carex rostrata (Beaked Sedge) or Carex aquatilis (Water Sedge). Although a 
complete inventory of riparian vegetation was not completed, common plant species include; Salix 
drummondiana (Drummond’s willow), Salix boothii (Booth’s willow), Salix spp. (willow, not keyed) 
Ledum glandulosum (labrador tea), Doedecatheon pulchellum (few-flowered shooting star), Pedicularis 
spp. (elephant head), Aster spp. (aster, not keyed), Rumex spp. (sorrel, not keyed) Calamagrostis 
canadensis (bluejoint reedgrass), Phleum spp. (timothy grass, not keyed), Carex nebrascensis (sedge, not 
keyed), Juncus spp. (rush, not keyed), and Eriophorum chamissonis (cotton-sedge).  This area has very 
stable banks that are undercut and provides excellent habitat for fish and other aquatic organisms. 

Aquatic Species 
Electrofishing surveys in 2011 found that Chamberlain Creek is occupied by westslope cutthroat trout to a 
point close to the crossing of the Wales Creek Jeep Road.  Although the surveys were conducted in mid-
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September, the samples included young-of-the-year fish of a size and development class that indicated 
that they had recently emerged from the egg. The apparently delayed development of these fish speaks to 
the cold water of the area.  As described previously, the average temperature in the meadow was only 
8.39 degrees C during the warmest period of the summer, which is below optimum growth temperatures 
for westslope cutthroat trout.  Due to the length of time the area is occupied by snowpack and cold 
temperatures, both spawning and rearing are likely delayed. 

The area provides habitat for long-toed salamander and Columbia 
spotted frog, but cold water may likewise retard the development 
of these. Surveys found recently metamorphosed spotted frogs in 
the meadow in mid- September (photo, right).  Spotted frogs 
usually breed from mid-April to early June with metamorphosis 
usually occurring about 60 days after hatching (Turner 1958).  
The presence of recently metamorphosed frogs in mid-September 
suggests that breeding m7ay have been delayed until mid-July or 
that extended larval development times are required in the cold 
environment of the Chamberlain headwaters. The photo to the 
right shows a Columbia spotted frog in  Chamberlain Meadows in 
mid-September, 2011. 

Management Problems – Limiting Factors 

The surveys performed for this assessment (in combination with historic and existing data from other 
sources) did not identify any management problems or limiting factors for aquatic species on BLM-
managed lands along mainstem Chamberlain Creek.  As described above, the primary factor limiting 
aquatic populations (specifically species development and growth) may be cold water temperatures. 
It is likely that the presence of non native fish (specifically brook trout) may limit westslope cutthroat 
trout in Reaches 1 and 2, but management of those species is the responsibility of the state of Montana.  
The presence of numerous waterfalls and steps over woody debris jams in reaches 3-5 may seasonally 
limit the upstream passage of all fish species; however these barriers are natural and not the result of past 
management.  In fact, the lack of exotic species in upper Chamberlain Creek is probably due, in large 
part, to the abundance of natural barriers which has kept them out. 

5.6.2 Bear Creek (mainstem and East Fork) 

Habitat 
Bear Creek is a second-order tributary to the middle Blackfoot River.  The two headwater forks of Bear 
Creek drain the northern slopes of Bata Mountain. The West Fork is the shorter branch and is located 
entirely in the Clearwater State Forest.  The upper 2.4 miles of the main stem (labeled as the “East Fork” 
on some maps) flow across BLM ownership prior to entering the Clearwater State Forest where it meets 
the West Fork.  Bear Creek re-enters BLM ownership 0.8 miles upstream from its mouth at the Blackfoot 
River. 

Upper mainstem Bear Creek is situated at the base of steep adjacent hillslopes for most of its length.  The 
width of the valley bottom is sufficient to permit the stream to develop a moderate sinuosity.  In its upper 
sections, mainstem Bear Creek is primarily a Rosgen “B” channel with occasional, steeper “A” segments.   
The stream flows through a basin of tertiary sediments and, as such, contains abundant small gravel and 
fines.  Large quantities of down wood trap and store these sediments, creating small dam pools and 
deeper plunge pools.  In the East Fork Bear Creek, instream large wood plays the primary role in creating 
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and maintaining habitat heterogeneity and the area contains excellent, diverse headwater habitat for 
westslope cutthroat trout. 

Vegetation along upper Bear Creek is primarily dense hardwood shrubs beneath a conifer overstory.  The 
shrubs and a diverse forb community provide excellent bank stabilization throughout. 

After passing through the Clearwater State Forest, Bear Creek re-enters BLM land in Section 12.  Almost 
immediately downstream, the stream leaves the hillslope constrained “canyon” section and flows onto an 
alluvial plain (an area known as “Bear Creek Flats”).  In this area, the channel exhibits a typical Rosgen C 
stream type with sweeping meanders, abundant lateral pools and alternating gravel bars. Portions of the 
stream are constrained by densely-vegetated terraces where stable undercut banks are common.  
Elsewhere, the stream has good access to its floodplain. 

As the stream leaves Bear Creek flats and enters the Blackfoot River, it tumbles down a high-gradient 
boulder rapids into the river.  Flow in this short segment goes subsurface in the middle- to late-summer 
(depending on flow year), effectively blocking upstream movement of fishes from the river into Bear 
Creek. 

On Bear Creek Flats, the stream provides outstanding spawning and rearing habitat for westslope 
cutthroat trout.  In 2004 and 2005, BLM fisheries staff counted 38 and 44 redds (respectively) in this 0.80 
mile reach while conducting spawning surveys for westslope cutthroat trout.  As in the East Fork, large 
woody debris plays an important role in creating and maintaining habitat diversity.  Most redds surveyed 
were constructed on wood-stabilized gravel beds and wood-associated plunge pools were the most 
common pool-type (~63%). 

Species 
Bear Creek is occupied by westslope cutthroat trout.   Electrofishing and snorkel surveys conducted by 
BLM (1980, 2004, and 2005) and MTFWP (1998 and 2008) located no other species.  Genetic testing 
conducted in 1998 using the PINES method on a sample size of 20 individuals indicated that the 
population was slightly introgressed (3%) with rainbow trout; however, testing on 23 individuals in 2008 
using indel-microsatellites indicated the population was likely 100% pure. Westslope cutthroat trout are 
present throughout Bear Creek.  Surveys in 1980 identified the Section 30 boundary line as the upper 
limits of fish distribution.  In 2005, BLM staff found trout even further upstream (see fish distribution 
map in Appendix N).  Their distribution in Bear Creek likely follows the hydrograph and seasonal 
variations in surface flow. 

Management Problems/Limiting Factors 
The stream-crossing culvert in East Fork Bear Creek in Section 18 
(photo to the right) may present a velocity barrier to trout during 
high flow periods. The photo was taken July 2012 during moderate 
flows. Its length and relatively small width may result in extremely 
high water velocities during periods of high run-off.  Although trout 
are probably able to navigate upstream through it during lower flow 
periods (as shown in the photo, right), lack of navigability during 
high flow periods corresponds with westslope cutthroat trout’s 
annual upstream migration for spawning 
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5.6.3 Blackfoot River 

The assessment area includes two BLM-owned parcels adjacent to the Blackfoot River.  The first is the 
Bear Creek Flats A.C.E.C. which borders 2.3 miles of the Blackfoot River.  The second is the Section 
30 parcel (sometimes known as the “Russell Gates” parcel) which borders 1.15 miles of the Blackfoot 
River. 

Bear Creek Flats has a history of selective timber harvest and light grazing, and was formerly the site of 
the historic Bear Creek Bridge.  Other than old concrete bridge pilings and occasional stumps, no 
vegetative or morphological evidence of these activities remain and the riverbank terrace is densely 
vegetated by shrubs and forbs with an overstory of ponderosa pine and Douglas-fir.  In the Bear Creek 
Flats reach, the Blackfoot River consists primarily of a deep glide punctuated with large boulders that 
provide cover and resting habitat for fishes.  Dense overhanging vegetation provide bank cover habitat 
throughout the entire length of the reach (see photos below). 

The Section 30 parcel consists of a flat floodplain with abundant standing water and small ponds and 
old river oxbows (depending on time of year and water levels), populated by a dense thicket of willows, 
red-osier dogwood, woods rose, juniper, and cottonwood. 

Both parcels are unusual in that they have had relatively few anthropogenic impacts altering riverbank 
condition, morphology, and vegetation communities.  This condition is relatively unique on the middle 
Blackfoot River where riverbank livestock grazing, timber harvest, residential development, agriculture 
activities, and placement of rip-rap have altered riverbank vegetative communities and morphology. As 
such, the Bear Creek Flats and Section 30 parcels serve as excellent reference reaches illustrating the 
vegetative and morphological potential of undisturbed riverbank. 

The Blackfoot River at Bear Creek Flats ACEC 
LEFT: looking downriver, the banks of the ACEC are 
on the right. BELOW RIGHT: the ACEC is on the left bank. 

70 



 

 
 

  
 

   
  

 
 

 

  
  

    
  

 
 

 
   

   
   

      
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      
   

              

      
   

 
 

 
 

 

Aquatic Species 

There are no known fish sampling data from the Blackfoot River from either the Bear Creek Flats or 
Section 30 parcels; however, the fish species likely present can be predicted based on the results of 
sampling up- and downstream by MTFWP. 

MTFWP has conducted electrofishing and mark-recapture sampling in reaches approximately two miles 
downstream and three miles upstream from the BLM-owned reaches.  Sampling in these reaches was 
conducted 8 times between 1982 and 2004.  The data indicate that the Blackfoot River fishery in the 
assessment area is dominated by non-native fishes (specifically, rainbow and brown trout).  Bull trout are 
consistently present but in very low numbers, and overall densities of all salmonids have noticeably 
dropped in the last 20 years (see Figure 5.6.3). 

Abundant amphibian habitat is present on both parcels.  The Section 30 parcel contains both lentic 
wetlands and a pond (actually an old cut-off oxbow from the Blackfoot River).  Sampling by the Montana 
Natural Heritage Program in 2010 found the following aquatic-dependent species:  Cascade spotted frog, 
painted turtle, terrestrial garter snake, common garter snake, and long-toed salamander.  The sampling 
also revealed a breeding population of Pacific tree frog which is the first recorded incident of that species 
so far upstream on the Blackfoot River. The surface wetlands on Bear Creek Flats have not been 
systematically sampled for herptiles, but Missoula Field Office staff have located long-toed salamanders 
and western toads in the area. 

Figure 5.6.3 Blackfoot River fish population estimates in reaches adjacent to the 
Assessment area. Data summarized from information available from MFISH. 
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Management Problems/Limiting Factors 
There are no known factors limiting the abundance or quality of aquatic habitat on BLM-managed parcels 
along the Blackfoot River. Bear Creek Flats is frequently used as a stopping point by boaters and rafts are 
typically pulled up onto a large sandbar. This activity has not reached an extent or intensity where it is 
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affecting bank stability or affecting riparian vegetation. The ACEC is also regularly used for overnight 
camping by Blackfoot River boaters (even though overnight camping is not permitted). A small amount 
of associated firewood cutting for campfires is occurring but this has also not risen to a level where it is 
affecting riparian vegetation or aquatic habitat. 

The presence of non-native fishes and reduced water quality in the Blackfoot River are likely the 
dominant factors affecting the abundance of native fish in the area; however, conditions on BLM lands 
are not contributing to or exacerbating either factor. 

5.6.4 Frazier Creek 

Frazier Creek is a second-order, disjunct tributary to the middle Blackfoot River, flowing about 3.6 miles 
through BLM and private lands.  Approximately 1.5 miles of the channel are located on BLM.  After 
leaving BLM, the stream flows through two irrigation reservoirs and several irrigation diversions (Pierce 
and Podner, 2000) and there is no passage between any part of the stream and the Blackfoot River. 

Pierce and Podner (2000) reported that approximately 0.3 miles of perennial flow existed on BLM 
managed land, although this is probably dependent on flow level variations year to year.  For example, in 
2011 (wet year with abundant snowpack), while conducting PFC surveys, Hirschenberger and Newton 
recorded surface flow sufficient to support westslope cutthroat trout to a point close to the extreme 
headwaters (records and photographs on file in the Missoula Field Office). 

Throughout most of its length on BLM (except for the headwaters), Frazier Creek is characterized by a 
stable, Rosgen A channel type and a boulder-controlled, step-pool morphology.  Plunge pools below 
boulder steps are abundant.  Due to the gradient of the channel, spawning habitat is limited although 
pockets of smaller, spawning-size gravel exist in sediment wedges stored by large woody debris. 

The stream is occupied by an isolated population of genetically pure westslope cutthroat trout (Pierce and 
Podner 2000).  The downstream reservoirs provide holding and over-wintering habitat for trout while 
spawning and rearing occur on upstream reaches, including those on BLM lands. 

In this system, BLM ownership provides the preponderance of habitat that allows this isolated, 
genetically pure population of westslope cutthroat trout to survive.  Unfortunately, the BLM reach 
provides only 1.5 miles of intact habitat, which is well below the minimum of five miles of perennial 
stream recommended to maintain long-term persistence and genetic viability (B. Shephard, reported in 
Pierce and Podner 2000) 

Management Problems/Limiting Factors 
There are no known management problems or factors limiting fish habitat abundance or distribution on 
BLM-managed lands. 

5.6.5. Pearson Creek 

Pearson Creek is a second-order tributary to Chamberlain Creek.  The stream arises on the northwestern 
slope of Chamberlain Mountain and flows northward for approximately four miles of BLM-managed land 
before entering private forest and agricultural lands.  For many years, the stream was disconnected from 
Chamberlain Creek due to irrigation diversions.  In the mid-1990s, the stream was reconnected and since 
that time, fluvial westslope cutthroat trout have begun spawning on both private and BLM-owned 
segments. 
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Aquatic Habitat 

For most of its length on BLM-managed lands, Pearson Creek exhibits a Rosgen-B channel form and is 
dominated by long, step-pool sequences. The channel is predominately hillslope constrained with 
occasional segments of low terraces.  Large woody debris is the predominate pool-forming element. 

Although quantitative substrate estimates or pebble counts were not conducted in preparation for this 
assessment, visual surveys of the entire length of BLM-managed stream channel indicated an 
overwhelming predominance of large, angular, cobble and rubble substrate and a scarcity of finer-grained 
sediment (e.g., silt, sand, and smaller gravel).  Lack of finer-grained substrates in Pearson Creek is likely 
due to the underlying geology as well as insufficient supply and transport rates. 

The geology of a watershed has a dominant influence on the abundance and particle size distribution of 
streambed gravel deposits (Dunne et al. 1981; Fraley and Graham, 1981). The physical and chemical 
properties of the rock and soils are particularly important, determining the rate at which underlying rock 
weathers (breaks down) into particles that can be mobilized by erosion, the sizes of particles produced 
and the durability of the particles as they are transported down the stream channel (Anderson 1971 Dunne 
et al., 1981, Collins and Dunne, 1990).  On BLM lands, Pearson Creek flows almost entirely across the 
Mount Shields Formation, a Belt-series geology that is highly competent and resistant to weathering.  
Substrates in streams flowing through Belt geology are typically dominated by cobble-sized sediments 
(Saffel and Scarnecchia 1995), a phenomenon in evidence in Pearson Creek (see photo below).   

RIGHT: typical streambed 
conditions in Pearson Creek.  

Substrates are comprised 
primarily of large, angular 

material that are resistant to 
weathering. 

Streambanks along Pearson Creek are heavily vegetated by forbs and trees and are frequently armored by 
rock.  As a result, bank erosion (which would normally supply finer sediment and gravels to the channel) 
is rare. The availability of sediment in Pearson Creek is limited by supply as well as available flows to 
mobilize existing sediment.  The coarse angular substrates on the streambed have likely formed an 
armoring layer that prevents mobilization of smaller gravels underneath.  The scarcity of smaller particles 
combined with an armored streambed of large angular particles and relatively low stream competence 
affects the diversity and availability of fish habitat in Pearson Creek. 

While there is abundant wood in the channel available to redirect flows into the bed, associated pools tend 
to be shallow and poorly developed because available flows are insufficient to scour the armoring layer.  
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As a result, pools are not abundant and when present, tend to be shallow (see photo, below). 

Gravels in the size suitable for spawning (roughly pea- to golf ball size) appear to be very uncommon.  
Availability of spawning habitat may regulate trout abundance in upper Pearson Creek.  The amount of 
spawning habitat available at the time of salmonid spawning can limit the number of eggs successfully 
deposited in the gravel, setting an upper limit on the size of the next generation and potentially acting as a 
density-dependent regulator of population size (Allen 1969, McFadden 1969, Reeves et al., 1989). 

As indicated previously, quantitative pebble and pool counts were not conducted for this assessment; 
however, it is interesting to observe the results from a quantitative habitat inventory conducted on BLM-
owned segments of Pearson Creek in 1980 (Peek and Wheeless, 1980).  After surveying a mile of stream, 
Wheeless counted no pools and no gravels in the size fraction suitable for spawning. 

LEFT: a piece of woody debris has 
obviously been resident in Pearson 
Creek for a long time based on decay 
class and the amount of bed material 
stored behind it.  However, although 
the wood routes flow directly against 
the bed, large particle sizes and an 
armored bed prevent creation of a deep 
plunge pool. 

Aquatic Species 

Electrofishing surveys of BLM-managed reaches of Pearson Creek were conducted in 2002.  Westslope 
cutthroat trout were the only species recorded. 

Wales Creek 

Wales Creek is a second-order tributary to the Blackfoot River.  It flows northeast 9 miles from the 
Chamberlain Meadows area, where a narrow divide separates it from the headwaters of Chamberlain 
Creek.  Five miles from the headwaters, the stream enters private ownership.  Three miles thereafter, it 
flows into Wales Creek Reservoir and two miles downstream from the reservoir, the stream empties into 
the Blackfoot River. The geology of the subwatershed is predominately granodiorite. This parent rock is 
noted for relatively high weathering rates and is likely responsible for easily erodible streambanks and 
relatively high proportions of fine sediment and sand in streambed substrates. 

On BLM-managed lands, portions of Wales Creek flow through a v-shaped canyon and the channel is 
hillslope-constrained.  Elsewhere, and particularly at tributary junctions, the stream flows through low 
gradient meadows formed in association with alluvial fans from side streams. 

The first known BLM surveys of Wales Creek were conducted in 1969, 1974, 1976, and 1981 (records on 
file in the Missoula Field Office).  The primary purpose of these surveys was to determine the potential 
for recreational fisheries in the assessment area.  The area was surveyed by Montana Fish Wildlife and 
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Parks in 1989. 

Highlights of the 1969 survey include: 

 Meadows associated with the stream channel receive heavy livestock use resulting in deteriorated 
grass and shrub cover.  Willows are entirely lacking in some meadows and were entirely removed 
from vicinity of the beaver ponds in Sections 10 and 11.  
 Streambanks were destabilized and sloughing due to a combination of poor vegetative cover, 

trampling, and high stream velocity. 
 Author notes that the “operators of the Wales Creek ranch said that they had the last pair of beavers 

removed from the creek in 1966” due to the “nuisance created by the damming of the irrigation 
ditches.”  No evidence of recent beaver activity was noted. 
 Canada thistle noted in streamside meadows.
	
 August temperatures were relatively high (68 degrees F at 3:30 p.m.).
	
 Surveyors noted lack of instream complexity and complex rearing areas. 

 No rainbow trout were located but reports of rainbow in the downstream reservoir generated 


concerns for potential inbreeding with westslope cutthroat trout. 

Highlights of the 1974 survey include: 

 Streamside meadow grass and herbaceous cover has improved considerably from conditions in 
1969 due to removal of livestock.  Grasses, forbs were abundant on the streambanks and shrubs 
(alder, willow, Rocky Mountain maple, hawthorne, and elderberry) were vigorous. 
 Bank stability was rated as 70% and was thought to be an improvement from the original inventory, 

although no data from 1969 were available for comparison. 
 Stream substrate was considered to be one of the “limiting factors to good trout production” in the 

stream due to abundance of fines.  The fines were thought to be the result of the ganodiorite parent 
geology, which readily erodes to a fine, angular material that potentially harms fish eggs and 
invertebrates as well as fills interstitial voids in stream substrate. 
 Other factors suggested as limiting fish populations were the low number of quality pools and low 

water temperatures that prevail for most of the year. 
 Surveyors noted that some of the fish sampled exhibited a “reddish lateral band and spotting 

characteristic of rainbow trout,” and hypothesized that the cutthroat trout population had hybridized 
with rainbow trout from the downstream reservoir. 

Highlights of the 1976 survey include: 

 Beaver were noted as having returned to Section 11. 

Highlight of the 1981 survey include: 

 Surveyors noted that the Wales Creek ranch had installed a fence barrier to prevent cattle from 
accessing the upper drainage.  No evidence of livestock was observed. 
 Streambank and riparian vegetation had recovered from previous livestock grazing and streambank 

stability was high. 
 Beaver were present but activity was very minimal. 

Highlights of 1989 MTFWP survey include: 

 Livestock presence noted above the fence-line on BLM lands with low-to-moderate use. 
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 Livestock using streambank and riparian area near hotsprings. 
 Numerous “unstable banks” due to “erosive rock.” 
 Pools generally inadequate due to high gradient, long riffles. 

Missoula Field Office staff surveyed Wales Creek during summer of 2011.  The channel survey 
methodology was the same as described for Chamberlain Creek (elsewhere in this document). Fish 
species distribution was determined through examination of existing MTFWP records (accessed through 
the MFISH database and other literature), historic BLM records dating back to 1969, and surveys 
conducted by BLM personnel between 2000 and 2011. 

Aquatic Habitat 

The types of habitat available for fishes and other aquatic organisms in Wales Creek is associated with 
valley shape and channel gradient.  Although most of Wales Creek is higher gradient (5-7%) and 
constrained by hillslopes, portions flow through a U-shaped valley with a gradient of 3% or less and a 
well-developed floodplain.   Channel segments in these “meadow” reaches are bordered by low terraces 
that are well stabilized by grasses, forbs, and hardwood shrubs (see photos below). 

The first unconstrained “meadow reach” occurs at the fence boundary on the downstream end of BLM.  
Thereafter, these meadow segments tend to occur in conjunction with tributaries.  In these areas,  banks 
are very well vegetated and overstory trees, where they occur, are primarily alder.  Habitat is primarily 
long segments of shallow, low-gradient riffle with little large woody debris (as might be expected in 
meadow habitat).  Pools are scarce and when they occur are primarily lateral scour pools.  There are few 
undercut banks. 

The next major meadow complex occurs in Section 11 which is an area of historic beaver activity.  In 
2011, there was no evidence of current beaver activity.  In this area, the water moves slowly due to the 
decreased gradient and habitat units are a mixture of riffles and deep pools and glides.  The substrate is 
mainly coarse gravel conducive to spawning.  Large woody debris is sparse in this segment and 
overhanging vegetation and undercut banks are the primary cover elements for stream fishes. 

There are significant areas of erosion and bank instability.  Sloughing of the banks is occurring, mostly on 
the outside bends of the stream where the channel is entrenched over 1 meter deep.  

In this large meadow, alder make up the largest component of stream-side shrubs.  Willow, dogwood, and 
bristly currant grow along the banks as well.  Most willow are about 2 to 3 feet tall.  Grass, sedge, 
angelica and fireweed make up a great deal of the understory plant community.  The rushes Juncus and 
Scirpus grow in a few places as well. The meadow terraces contain mostly grasses with pockets of sedge. 

6 

BELOW LEFT: typical channel and streambank conditions on Wales Creek in unconstrained 
meadow segments.  BELOW RIGHT: Wales Creek is bordered by dense grasses, forbs, and 
shrubs as it passes through the historic beaver pond complex in Section 11. 



 

 
 

  
 

 
 

 
  

 
 

 
   

  
  

 

 
  

 
  

   
  

 

 

 
 

    
  

    

  
 

    

  

 
   

 
   

   
  

 
  

      

The majority of the Wales Creek channel is hillslope-constrained in a v-shaped valley and the channel 
takes on a higher gradient.  In many places, the channel is constrained by bedrock and large granite rock 
outcropping, and habitat units have abundant large boulders and bedrock which create deep pools and 
armor banks.  Although there are some areas of deposition with cobbles and fines, spawning-size 
sediments are rare.  Plunge pools are the primary pool-type and these are well shaded by dense 
overhanging vegetation.  Large woody debris is more abundant than in the meadow reaches, but due to 
the channel configuration, many pieces are spanners and are not within the active channel.  A few debris 
jams are present. 

Vegetation along the stream changes to encompass more fern and arrow-leaved groundsel rather than 
grass.  Larch is no longer a main overstory component and the amount of dogwood increases compared to 
the meadow reaches.  Mountain maple, black currant, and bristly currant are present.  As the valley 
bottom narrows, upland habitat types are closer to the stream and upland vegetation composition includes 
twinflower, spiraea, false azalea, serviceberry and huckleberry.  In these areas, there is substantial beetle-
killed lodgepole pine with subalpine fir regenerating in the understory. 

Beginning in the middle of Section 11, there is an increase in down woody debris and debris jams begin 
to form.  Three large debris jams are present, including one with a one-meter drop.  The increase in 
woody debris in the channel results in greater habitat complexity in cover, pool formation, and 
accumulative of finer sediments 

In this segment, the stream is well shaded due to a greater amount of spruce and Douglas-fir and larch 
along the stream margins.  The shrub community is composed of alder, dogwood, mountain maple and 
snowberry. 

Aquatic Species 

The only fish species found in Wales Creek on BLM-managed lands is westslope cutthroat trout.  The 
first known surveys (electrofishing and hook-and-line) were conducted in 1969 in section 12, and only 
cutthroat trout were sampled.  The potential for invasion of upper Wales Creek by non-native fish in the 
downstream reservoirs (rainbow and brown trout) and the subsequent potential for hybridization between 
cutthroat and rainbow trout was recognized in 1969.  At that time, BLM staff recommended construction 
of a barrier to block upstream passage of non-native species.  Fish sampling was repeated in 1975 and 
1976. Only cutthroat trout were sampled, but notes from both years indicate that surveyors suspected 
based on appearance (coloration) of the fish that some of the population were cutthroat-rainbow hybrids.  
In 1981, the stream was re-sampled by Peek, who also reported that the fish appeared to be hybrids. 

Sampling by MTFWP was conducted in 1989 and 2000 above the reservoir and downstream of BLM 
ownership .  In 1989, the sampling yielded westslope cutthroat and brown trout and sculpin.  Sculpins 
were mentioned as being “common.”  Interestingly, the samples produced no rainbow trout, which calls 
into question the suspicions of previous surveyors who determined that cutthroat trout on BLM may be 
hybrids due to interbreeding with rainbow trout from the reservoir.  In 2000, only westslope cutthroat and 
sculpins were sampled. Brown trout were no longer part of the species assemblage.  Furthermore, genetic 
samples taken in 2000 indicated that the westslope cutthroat trout above the reservoir were 100% pure. 

In addition to providing habitat for westslope cutthroat trout, Wales Creek provides habitat for what 
appears to be a robust population of the western pearlshell mussel, Margaritera falcata.  This species is 
widespread in geographic area, but is declining in terms of area occupied and the number of sites with 
viable populations.  Populations showing repeated reproduction (at least several age classes) are now the 
exception rather than the rule. Montana currently has only 14 "excellent" viable populations out of ~200 
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known locations (MTNHP 2012). 

Mussels are abundant in the BLM-managed segment of the channel from the property line boundary up to 
the tributary originating at the hot springs (mussels are also present in the outflow of the Warm Springs). 

The drainage also provides habitat for western toad, Columbia spotted frog, and the long-toed 
salamander.  Salamanders were found in elk wallows adjacent to the Wales Creek stream channel. 

5.7 Cultural Resources 

Within the assessment area 23 cultural resource surveys totaling 14,977 acres have been conducted. 
Approximately 4% of the total assessment area has been surveyed for cultural resources to date.  Six 
cultural sites have been recorded during the surveys.  Three historic sites and three prehistoric sites have 
been recorded. 

One historic site is approximately 1 acre and consists of a can dump, most likely associated with early 
logging as the assessment area does not contain mineralization conducive to mining.  The second site is 
the National Register eligible Big Blackfoot Railroad grade. The Big Blackfoot Railroad hauled timber 
logs from along the Blackfoot River corridor to the mill in Bonner.  The can dump is located next to the 
railroad site. 

The third historic site is located on BLM lands in the assessment area.  It is a portion of the route 
followed by Meriwether Lewis on his 1806 horseback trip along the Blackfoot River, up Lander’s Fork, 
north along Alice Creek, and over Lewis and Clark Pass on the Continental Divide.  This site is also 
eligible for the National Register of Historic Places. 

Two of the prehistoric sites are approximately 41 acres and consist of a lithic scatter and culturally 
modified trees.  The northern boundary of the assessment area is essentially the Blackfoot River, which is 
the ancient travel route (Cokahlarishkit Trail) used by historic groups to access buffalo hunting grounds in 
the east.  The Cokahlarishkit Trail is the third prehistoric site and was found to be eligible for the National 
Register of Historic Places. 

It is assumed that additional cultural sites of a prehistoric nature will be located in the future due to the 
fact that the ancient travel route to the eastern hunting grounds falls within the assessment area boundary.  
It is also assumed that more historic logging and/or homesteading sites will be located due to the 
extensive historic logging done in the Blackfoot corridor. 

5.8 Recreation 

The assessment area currently provides a diversity of dispersed recreation opportunities. 

The Blackfoot River is a popular fishing and floating area.  Data collected in 2009 (the most recent survey 
data) indicates that approximately 16,999 fishing days occurred from the North Fork down through the 
assessment area.  Overall, use in 2011 was down, a direct result of water levels and shifting recreational 
use patterns.  The river is open to organized groups and commercial outfitter and guides.  The primary 
season of commercial use is Memorial Day through Labor Day.  These groups are restricted to a 
maximum group size of 21 to 30 depending on the river reach, as defined in the Blackfoot River 
Recreation Management Plan (MTFWP 2010).  During the whitewater season (May 1 through June 15) 
the group size for Reach 4 (Russell Gates Fishing Access Site to the Roundup Fishing Access Site) is 
increased to 40.  Competitive events on both reaches may be 
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permitted on a case-by-case basis. During 2010 and 2011, Reach 3 (Harry Morgan Fishing Access Site to 
Russell Gates Fishing Access Site) received the most pressure from commercial angling, while Reach 4 
(Russell Gates Fishing Access Site to Roundup Fishing Access Site) had the largest amount of 
commercial non-angling user days.  Commercial use declined in 2011 as high water delayed some of the 
commercial use season into August and September. 

Hunting is another predominate recreation activity.  Currently all of the assessment area including much, 
(or perhaps all) of the private land, is part of the Blackfoot Walk-in Area/ Block Management area.  The 
Block Management Area regulations are in effect from September 1 through December and the area is 
open only to travel on foot, horseback or non-motorized mountain bike.  Commercial outfitters are not 
permitted to guide clients on public lands in this area.  Some "rogue" outfitting still occurs as some 
violations of the Walk-in area, but these occurrences are rare and do not pose a problem currently. 

The Bear Creek Flats Area of Critical Environmental Concern (ACEC) is also located in the assessment 
area. The ACEC designation on 558 acres recognizes the unique values of this area. This designation has 
been put in place to protect the area’s wildlife, watershed, recreation and scenic values and large 
ponderosa pine trees exhibiting old-growth characteristics.  It is designated as day-use only and all 
overnight camping is prohibited.  The BLM authorizes one outfitter and guide in the assessment area.  
This permitted guide takes people on horse rides which start on private property, pass through the Bear 
Creek Flat area and finish back on private land.  The majority of the ride is on private land.  In 2011, the 
guide took 336 people on rides through BLM lands. 

One designated winter trail, used predominately by snowmobiles, lies within the assessment area.  This 
trail totals 10 miles and is a component of the larger 112 mile winter trail system scattered through the 
Garnet Mountain Range. 

5.9 Visual Resources 

BLM-managed lands provide important visual settings for the assessment area. As part of the RMP planning 
process Visual Resource Management (VRM) classes were identified. These classifications aid managers 
during planning by establishing visual standards for any management actions. Four VRM classes are 
identified for the assessment area along with their respective acreages: 

Class I lands (6,600 acres) are limited to areas such as Wilderness or Wilderness Study Areas (WSA), and 
follows the boundaries of the Wales Creek WSA.  This class provides primarily for natural ecological 
changes; however, it does not preclude all management activities.  Any contrast created within the 
characteristic environment must not attract attention. 

Class II lands (4,800 acres) require that management activities be designed and located to blend into the 
natural landscape and not be visually apparent to the casual visitor. 

Class III lands (6,600 acres) support a range of management activities while recognizing the scenic value of 
these lands as visual background. Contrasts to the basic elements (form. line, color, texture) caused by a 
management activity may be evident and begin to attract attention in the characteristic landscape. However, 
the changes should remain subordinate to the existing characteristic landscape. 

Class IV lands (35,800 acres) are not generally visible from key scenic viewpoints such as Highway 200. 
Approximately half of the BLM managed lands fall into this class. Contrasts may attract attention and be a 
dominant feature of the landscape in terms of scale; however, the change should repeat the basic elements 
(form, line, color, texture) inherent in the characteristic landscape. 
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In addition to the VRM classes the Resource Management Plan identifies all BLM lands visible from 
Highway 200 as Management Area (MA) 12, Visual Corridor. This designation recognizes the important 
scenic value of these lands. In part the RMP states for MA-12, “Under the principles of sustained yield, 
manage suitable and available commercial forest land with operational restrictions to maintain or improve 
visual qualities.” 

Chapter 6 – Potential Conditions and Trends 
6.1 Minerals and Mining 

Based on past mining history and the mineral potential, the BLM lands are not expected to see much in 
the way of mineral exploration/development for locatable, leasable and salable minerals for the 
foreseeable future. 

6.2 Soils and Site Productivity 

Apart from a large high-severity wildfire occurrence, widespread noxious weed invasions, or large 
increase in mechanical disturbances such road building, livestock use, timber harvest, or ORV traffic, soil 
conditions (productivity, physical properties) are unlikely to change to any significant degree.  Soil 
productivity would be set back if vegetation conditions are such that there is an unnaturally high risk of 
extensive high-severity wildfire.  Soil impacts are likely to continue in the same manner and scope as the 
recent past (localized impacts along trails and roads, pockets of noxious weeds, and some mechanical 
disturbance associated with silvicultural treatments).  Recreational impacts appear limited to fall hunting 
camps and associated horse use, and ATV use of roads, particularly in the spring and apparently coming 
in from the western BLM boundary. 

The greatest threat to soils from recreation is compaction, cover loss, runoff, erosion, soil loss and weed 
introduction – both of which can alter soil productivity over the long term.  There is an ongoing risk to 
soil productivity from weeds.  Weeds can out-compete and replace native vegetation, often with greatly 
reduced ground cover, and altered soil productivity.  These effects can subject soils to high erosion losses, 
and long-term losses in productivity. 

6.3 Water Resources 

6.3.1 Water Quality 

The water quality impairment causes and sources identified by the State in the 303(d) list can be mitigated 
and there is good potential for reducing or eliminating BLM pollutant sources with appropriate long-term 
management and short-term treatments.  This effort would contribute to improved water quality and likely 
meet or exceed State standards.  The long-term water quality condition is dependent on improvement 
measures being undertaken that correct actual causes and sources of water quality impairment, and 
implementing suitable Best Management Practices for any future management activities. 

6.3.2 Riparian, Wetlands, Streams 

Riparian areas with PFC status are likely to continue in that status under the present management 
scenario.  The Functioning-At-Risk riparian areas are at risk due to past timber harvest and road 
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construction, but contain suitable plant species and soil properties for satisfactory recovery after 
restorative measures such as soil decompaction and revegetation are implemented.  Watershed-scale 
changes in forest vegetation have the potential to alter hydrologic conditions depending on the agent of 
change.  Large wildfires of high severity remove forest vegetation and can alter soil properties such that 
the basin and stream channels may be subject to rapid and very high runoff events and potential hillslope 
mass erosion.  These events can initiate a channel response with streambed and/or bank erosion, high 
bedload transport, and deposition.  Changes in stream plan or profile can alter hyporheic function and 
distribution, riparian soil properties, and riparian vegetation communities.  In the absence of fire clearing 
a timber stand, beetle mortality in lodgepole pine stands with subalpine fir understories do not present a 
large or significant change in hydrologic character since fir evapotranspiration replaces that lost with the 
lodgepole pine. 

6.3.3 Hydrology 

The premise under ecosystem management is that if watershed vegetation meets a potential natural 
condition and historic range of variation in terms of structure, patch size, distribution, and disturbance, 
then it follows that watershed hydrologic function, character, and response will also be in a likewise 
potential natural condition. This premise assumes that that there are no other significant modifying 
factors in the watershed that are altering basin hydrology such as road systems that significantly alter or 
extend surface drainage networks, or large areas of altered soil structure that inhibit infiltration.  These 
assumptions help to focus discussion on hydrologic issues to a few key factors for this level of landscape 
assessment: vegetation, roads, and soil conditions. Section 5.3.3 described a fairly low degree of 
hydrologic concern with roads or soils, as well as the need for some site-specific restoration described in 
Section 7.3.3.  Restoration and maintenance of forest vegetation toward Potential Natural Condition 
(PNC) will likewise create the PNC for basin hydrologic characteristics. 

6.4 Vegetation 

6.4.1 Forest Vegetation 

Potential Conditions are described in terms of Historical Range of Variability (HRV) which provides a 
window for understanding the set of conditions and processes that historically sustained ecosystems and 
biodiversity, and provides a reference against which to evaluate current ecosystem trends. (Aplet 1999; 
Morgan 1993). 

The following overview describes current trends which exhibit significant departure from potential 
reference conditions (HRV) or could be considered ecologically or socially unacceptable at the watershed 
scale in the context of questions and issues developed in Chapter 3. 

Are land management actions required to restore and maintain forest vegetation communities within 

their historical range of variation in order to enhance biological diversity in the long-term? 

Riparian deciduous forest loss has occurred primarily on private land and is expected to stabilize and 
possibly improve with greater emphasis on cooperative water quality and fisheries management. 
Restoration to historic ranges would involve a monumental cooperative effort at the mid-upper sub basin 
scale. 

Without disturbance from fire or a form of vegetation management, shade-tolerant conifer expansion into 
the parks and dry meadows will continue thereby reducing the bunchgrass, forb and shrub components 
across the landscape.  Restoration of the grassland park and open forest winter range habitat would 
involve a cooperative effort to reduce conifer encroachment and control invasive exotic plants.  Public 
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lands (Federal and State) comprise 20-25% of the historic range, with the BLM managing 8% of those 
lands. 

Aspen restoration should involve a cooperative effort to reduce conifer competition and control browse 
damage. The potential trend, without land management actions, involves ongoing loss of aspen across the 
landscape due to lack of disturbance and increased shading by other tree species.  Public lands comprise 
45% of the historic range.  However, aspen would only occur on mesic microsites within that historic 
range. 

Restoration of very large size class (> 21” dbh) dominated ponderosa pine and western larch/Douglas-fir 
stands will require a cooperative effort with Montana DNRC to develop historic late seral structural 
attributes arrayed in a mosaic with early to mid-seral communities that ensures sustainability and 
connectivity over time. Treatments would be designed to emulate historic non-lethal to mixed severity 
fire regimes in natural patterns. Public lands (Federal and State) comprise 45% of the historic range 
(BLM 16%, State 29%) of this stand structural type.  Harvest treatments on some of the private lands 
have emulated historic non-lethal fire regimes as private forest management emphasis in the area has 
shifted from commodity to amenity values. This conversion has been facilitated by implementation of 
ecologically-based fuel hazard reduction projects and conservation easement covenants in select areas. 

Patch size distributions within the Douglas-fir and subalpine fir series are generally outside HRV.  Many 
of the patches are currently smaller than the historical range that occurred on the landscape.  Restoration 
of the appropriate patch size distribution would require enlarging current patches in natural patterns over 
an appropriate temporal scale on public lands. Further analysis of the effects mountain pine beetle is 
having on the patch size within the upper portions of the assessment area may show the insect is starting 
to shift the patch size to more historic sizes.  However, the potential trend with higher fuel loadings from 
the lodgepole mortality and no management is an increased risk in larger stand replacement fires which 
may create patch sizes outside the HRV and increase landscape homogeneity. 

Isolated patch fragmentation within the moderately moist and cool Douglas-fir series and the Subalpine 
fir series on public lands within the Chamberlain Creek drainage is attributed to regeneration harvests in 
20-40 acre patches within the past 50 years. These harvest units are currently stocked to overstocked with 
conifer saplings. Enlarging existing patches in natural patterns would reduce fragmentation and increase 
early successional stage grass/shrub habitat which is currently below HRV on public lands. 

Continued shifts in fire regimes from the historical type and occurrence allows understory coniferous 
trees to out compete the older, overstory trees for both moisture and nutrients. This competition increases 
stress on the larger diameter trees creating higher susceptibility to insect and disease, as well as, lower 
resistance to fire stress even from the low and moderate intensity fires that historically occurred within 
these types (Arno and Fiedler 2005).  Restoration of historic fire disturbance cycles in the low to mixed 
severity fire regimes will require cooperative effort with Montana DNRC to develop the appropriate level 
of disturbance within the temporal and spatial scales to reduce understory conifer density, increase the 
biodiversity of the understory forb, graminoids and shrubs while minimizing stress to the older overstory. 

Continued succession of stands toward climax species on sites historically composed of seral species is 
due to immobilization of nutrients (particularly nitrogen) in the soil surface horizons allowing greater site 
nutrient losses when fire occurs (Harvey and Morgan 2001).  Nutrient immobilization will also lead to 
vegetation stagnation on the site and disruption of the nutrient cycle for the site that developed 
historically, once again creating stress on the growing vegetation, changing the insect and disease 
activities and potentially destabilizing ecosystems through excessive mortality and increased fire 
frequency.  As lack of appropriate disturbance continues, seral species eventually will be unable to 
produce seed or areas of the site available for these species to propagate on become non-existent (Harvey 
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and Morgan 2001). 

Appropriate disturbance must be restored across the landscape on sites historically supporting seral 
species.  As stated by Harvey and Morgan (2001), “A continuing lack of appropriate disturbance is 
probably the greatest single threat, with the possible exception of more exotic pests, to the future 
sustainability and productivity of interior western forests.” 

Arno and Fiedler (2005) suggest that fire suppression has led to a reduction or “loss” in biological 
diversity while creating homogenized conditions across the forest landscape, and the ecological 
implications of these conditions are currently unknown. 

Are land management actions required to reduce the risk (or long term effects to diversity/patch size 

etc.) of undesirable disturbance from wildfire, insect and disease in the short to mid-term? 

Current risk of catastrophic wildfire at the landscape scale is moderate based on containment parameters 
including the isolated nature of forested areas; physiographic features in relation to prevailing wind 
direction; fuel breaks including riparian, agricultural, upland grass/shrub, scree/rock and relatively good 
fire suppression access. 

Current risk of large (500+ acres) stand replacement fire is relatively high based on percentage of 
mortality and associated current and future fuel loadings within the lodgepole pine type due to the current 
mountain pine beetle epidemic which has affected the lodgepole pine within the watershed since 2005.   
Fire risk is also increasing within the lower elevation ponderosa pine types, again due to pine beetle 
infestations. 

Due to fire suppression and reduced disturbance on the landscape, low and mixed severity fire regimes 
are currently shifting in the various forest types with the proportion of stand replacement fire almost 
doubling from the pre-1900 levels (Quigley and others, 1996).  Accelerated levels of stand replacement 
fires, based on fuel modeling and observations, create ample woody fuels that can remain flammable for 
upward of a century, thereby exacerbating the risk of more severe fires occurring on the same sites (Arno 
and Fiedler 2005).  Restoration of the low and mixed severity fire regimes has been discussed under the 
previous question in the context of understory and overstory biodiversity on the landscape.  Restoration of 
these fire regimes will require a coordinated effort to emulate historic patch and process in order to 
achieve desired structure and species. Restoration of these types will improve various wildlife habitats by 
providing additional forage and browse. 

Roadless public lands within the Wales Creek WSA are at a moderate risk to stand replacement fire due 
to the combination of mixed coniferous forest within the lower drainage basin (i.e. Douglas-fir, western 
larch, mixed conifer), the juxtaposition of the wet meadows within the Wales Creek drainage, 
physiographic features in relation to the prevailing wind direction, topography, and historically the large 
fires that impacted Wales Creek developed outside of the drainage and burned into that portion of the 
watershed. The caveat is there is limited suppression access (primarily the Wales Creek/Yourname and 
Chamberlain jeep trails).  Reintroduction of fire as a disturbance agent within the WSA would assist to 
moderate this risk while simultaneously improve wildlife habitat through creation of patches of early seral 
stands and stimulating understory forage and browse species. The current option to ameliorate this risk is 
implementing a fire use strategy based on “Appropriate Management Response” criteria and/or initiating 
prescribed fire within the WSA. 

Current risk of severe mountain pine beetle damage is low since the majority of the lodgepole cover type 
(of which the BLM manages around 82%) has already been impacted by the mountain pine beetle which 
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amounts to at least 10,285 acres of BLM managed land.  No direct management action was taken in the 
previous 10-15 years to ameliorate this risk, therefore mortality in pure and mixed lodgepole pine stands 
of pole and larger size classes was high.  The mountain pine beetle risk in the lodgepole should now 
remain low until the trees develop enough diameter and age to make them susceptible to attack.  Any 
direct management action in the short-term would involve density, structure and diversity of age classes 
on the landscape.  Refer to the following question for more specifics on types of management that could 
be implemented.  Any management action related to reducing mountain pine beetle risk within the 
lodgepole pine cover types would be contingent on lynx, grizzly bear, bull trout and other threatened, 
endangered and sensitive species management. 

Thinning and regeneration harvest treatments to reduce stand level fire and insect risk are currently 
occurring or will occur in the near future on a relatively small scale on private and State managed lands. 

Are land management actions required to reduce the risk of wildfire and/or mitigate the effects to 

diversity, patch size, etc. associated with areas of widespread lodgepole and ponderosa pine mortality 

from pine beetles? 

Currently within the Chamberlain watershed, almost 60% of the lodgepole pine type is single storied 
structure with much of the lodgepole pine producing serotinous cones which require heat from fire to 
open the cones and release seed.  If a disturbance event, particularly fire, does not occur within the 
viability life of the seeds, regeneration of the lodgepole stands would be reduced and seral tree 
composition would change.  The longer these sites exist without a disturbance, the lower the seed viability 
becomes, and lodgepole pine regeneration lessens.  Some of these sites would become dominated by 
shrubs.  Without conifer colonization soon after a disturbance, shrubs would continue to dominate the site 
for many years.  Other sites would trend toward climax species such as subalpine fir and Douglas-fir 
depending on site conditions and habitat type.   Recent research by Teste and others (2011) in British 
Columbia showed high seed viability in lodgepole pine dominated stands killed by mountain pine beetle 
for up to 10 years after the trees died.  However, suitable seedbeds are the other key factor in the 
lodgepole pine regeneration. 

Drought and warmer weather are the drivers in wildfire and beetle epidemics on the landscape (Wells, 
2012).  Research of landscape-level epidemic outbreaks of mountain pine beetle in pine stands is a 
function of three primary factors; (1) the spatial arrangement of the stands across the landscape, (2) the 
acres of susceptible stands, and (3) ease of access for direct control of the initial infestation (Safranyik 
and Wilson 2006). 

A large portion of the upper third of the Chamberlain watershed was of the spatial arrangement (e.g. 
almost contiguous lodgepole pine stands or mixed-conifer stands dominated by lodgepole pine) and size 
class and/or age to allow susceptibility to mountain pine beetle attack.  Due to these factors, plus a change 
in the climate in the area (e.g. warmer falls and winters), the mountain pine beetle epidemic occurred at a 
large scale within this watershed. 

The successional pathway of these stands varies depending on both the type and level of disturbance. 
Since lodgepole pine is an early successional species, it is readily adapted to disturbance and can recover 
rapidly after a mountain pine beetle attack (Wells 2012).  If the stands exhibiting mortality are provided a 
suitable seedbed and are able to regenerate to lodgepole pine all within a similar timeframe while fire 
suppression continues at its present level and efficiency, a relatively contiguous stand of lodgepole will 
develop in the upper third of the Chamberlain watershed.  This would prime the area for another 
epidemic-level beetle outbreak and increase the potential for large fire growth outside the normal 
historical range. However, recurring mountain pine beetle outbreaks combined with the lack of fire can 
predispose seral lodgepole stands to becoming dominated by climax species (Douglas-fir or subalpine fir 
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in this case) and cause conversion of stands from even-age to uneven-age structure (Safranyik and Wilson 
2006; Arno and Fielder 2005).  If the shade-tolerant species dominate these types, habitat diversity is 
reduced and fire patterns are changed wherein fires can burn over larger contiguous areas rather than in 
the patchy mosaics that historically occurred when fuel-filled stands were fewer and more spatially 
separated (Arno and Fielder 2005). 

A larger concern for many land managers is not the red stage of the mountain pine beetle epidemic but the 
effects of the increased fuel loadings 20-30 years into the future and how or if this potential long term risk 
needs to be mitigated (Wells 2012).  The higher fuel loading that will result due to the mountain pine 
beetle infestation will change the fuel bed characteristics allowing for a much more continuous fuel bed 
over a larger contiguous area where historically the fuel loading would have occurred in a more patchy 
mosaic.  Moreover, the quantity of larger size class fuel on the ground would increase the risk of greater 
fire severities which can affect many aspects of the ecosystem including: soils (i.e. higher severity fires 
can increase risk of creation of hydrophobic soils and erosion), understory vegetation and patch 
homogeneity on the landscape (i.e. development of one age class across large portions of the landscape). 
Current research, as stated by Mike Battaglia, research forester for the USFS Rocky Mountain Research 
Station in FT. Collins Colorado,  has shown that salvage of some of the mountain pine beetle mortality is 
allowing greater aspen regeneration on sites while reducing surface fuels in the long-term (after 20 years) 
by 2-3 times (Wells 2012). 

Due to climate changes, as previously mentioned, it is likely that a larger endemic population of mountain 
pine beetle will exist on the landscape with a high probability for recurring large epidemics (Safranyik 
and Wilson, 2006).  Current research indicates that due to climate change (i.e. temperature warming and 
weather pattern shifts), areas that were either historically unsuitable to mountain pine beetle outbreaks or 
did not host large outbreaks are now experiencing outbreaks, such as ponderosa pine stands.  Other areas 
have changing insect-host tree interactions (Cudmore and others 2010). 

Management actions such as prescribed burning portions of the landscape with mountain pine beetle 
mortality where the dead trees are still standing trees can allow for an environment for the lodgepole pine 
to regenerate due to the creation of a suitable seedbed while reducing some fuels yet because much of the 
fuel is still standing, allow for a reduced risk of soil damage.  Management actions including harvest 
strategies targeted on creating a mosaic of age and size classes that reduces the acreage highly susceptible 
to future mountain pine beetle epidemics while reducing fuel loading and continuity over time (Amman, 
1977; Cole, 1978; Graham, 1999; Safranyik and Wilson, 2006) could increase heterogeneity and 
resiliency across the lodgepole pine types in the Chamberlain watershed.  Greater heterogeneity in age 
class, structure, size and species may also help to counteract the potential issue of drought and warmer 
climates which research suggests will increase the trees susceptibility to the beetle and the warmer 
climate will also allow greater beetle survival (Wells, 2012) and in some locals, more generations of 
beetles produced in one season (Mitton and Ferrenberg, 2012). 

A mixture of management actions, including no action, targeted at maintaining diversity and creating a 
mosaic of age and size classes across the landscape will be needed to address fuel loading and continuity, 
susceptibility to mountain pine beetle, the changing climate and stressors on the ecosystem in the 
Chamberlain watershed. 

6.4.2 Rangeland Vegetation 

The composition and production of plant communities are determined by soil, climate, topography, 
overstory canopy, and grazing management.  The potential natural communities for non-forest meadows 
or natural rangelands on BLM administered lands are typically dominated by native grasses such as rough 
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fescue and bluebunch wheatgrass.  Sub-dominant grasses associated with these areas may include 
Columbia needlegrass, Richardson’s needlegrass, mountain brome, prairie junegrass, elk sedge and 
timber oatgrass.  Native shrubs and forbs in relation to aspect may include big sagebrush, common 
snowberry, lupine, and arrowleaf balsamroot.  Areas with non-native grasses such as timothy and smooth 
brome are expected to continue to be dominated by these non-native species with little expected change in 
species composition toward native species without intervention. 

Native rangeland communities will vary in species composition over the years resulting from human and 
natural events.  In association with these events, native species composition will remain in a state of flux. 

6.4.3 Special Status Plants and Habitat 

Special status plant species have evolved in rare or limited habitat types and could be negatively affected 
by habitat alteration from anthropogenic and natural disturbances. Activities contributing to the alteration 
of special status plant habitats include grazing and forestry practices.  Other known sources that alter 
special status plant habitat include fire suppression, introduction of non-native plants, distribution of 
native pollinators, and plant community fragmentation. Some of these sources that alter special status 
plant habitat should be considered irreversible for management purposes, such as, existing roads, water 
impoundments and diversions, and land converted for human uses. 
Special status plant populations and habitat conditions should improve on BLM-managed lands with the 
recommended silvicultural, prescribed fire, and weed control treatments.  Prescriptions designed to 
simulate or move a plant community toward pre Euro-American settlement conditions should be effective 
over time. 

6.4.4 Noxious Weeds 

Noxious weeds will continue to spread at the current rate if human activity remains at the current level. 
An increase in human activity would increase the spread of noxious weeds. Vehicular traffic has been 
found to increase the spread of noxious weeds (David, 2009). Noxious weed seeds can be picked up and 
transported up to 160 miles in dry conditions with 99% retention, and 50% retention in wet conditions 
(Taylor, 2012). This transport may result in deposition of seeds in areas where noxious weeds did not 
previously exist. Ongoing weed management activities are expected to reduce the noxious weed 
population along the roadsides. 

In 2010, yellow hawkweed (Hieracium caespitosum) was found on newly acquired lands in upper 
Chamberlain creek (Sec. 33) scattered over approximately 150 acres. This species is very invasive, forms 
monocultures, and displaces native vegetation. Yellow hawkweed is a listed Priority 2A species in 
Montana by the Montana Dept. of Agriculture, and is considered a high priority in most western states. If 
this species is not managed it’s spread will continue and control will become increasingly ineffective. 

6.5 Terrestrial Wildlife and Habitat 

The goal is to restore ecological integrity within the historic range of variability, reduce and/or eliminate 
adverse effects associated with past human disturbances, and maintain social and economic integrity. 
Management standards and guidelines for the Canada lynx and grizzly bear will dictate vegetation 
management. Consideration for elk will also have bearing on vegetation management. Managing the 
assessment area for lynx, grizzlies, and elk will provide sound management for all terrestrial wildlife. 
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Habitat Type Group 1 (A2) – Dry and Warm Douglas-fir series and Habitat Type Group 2 (B2) – 
Moderately Dry and Warm Douglas-fir Series 

The goal is to restore open-grown savannah-like conditions and to reduce the adverse effects of potential 
catastrophic wildfire. Timber harvest, pre-commercial thinning, slashing, prescribed fire, road 
decommissioning, and weed reduction are the primary treatments necessary to accomplish desired future 
conditions. Grizzly bear, American wolverine, northern goshawk, flammulated owl, wild turkey, ruffed 
grouse, pileated woodpecker, Williamson’s sapsucker, calliope hummingbird, brown creeper, willow 
flycatcher, Hammond’s flycatcher, and lazuli bunting habitat would be managed to restore and enhance 
vegetation conditions. This is especially important to conservation and recovery of the grizzly bear and 
American wolverine. Winter range for elk, deer, and to some extent moose would be enhanced. Lands 
adjacent to the Blackfoot/Clearwater Game Range and lands at higher elevations would be potential 
treatment areas for big game winter range. 

Habitat Type Group 6 (B3) – Moderately Dry and Cool Douglas-fir Series and Habitat Type Group 3 
(C1) – Moderately Moist and Cool Douglas-fir Series 

The goal is to reduce tree density to within the historic range of variability and to reduce the adverse 
effects of past human disturbances and potential catastrophic wildfire events. Timber harvesting, 
prescribed fire, road decommissioning, and weed reduction are the treatments necessary to accomplish 
desired future conditions. Grizzly bear, American wolverine, northern goshawk, flammulated owl, spruce 
grouse, blue grouse, ruffed grouse, wild turkey, pileated woodpecker, black-backed woodpecker, 
Williamson’s sapsucker, Olive-sided flycatcher, willow flycatcher, Hammond’s flycatcher, and brown 
creeper habitat would be managed to restore and enhance vegetation conditions.  Grizzly bear and Canada 
lynx habitat would be enhanced. Vegetation management projects in HTG 3, 4, 5, 6, and 7 would be 
guided by the conservation and recovery of the grizzly bear (Grizzly Bear Management Plan For Western 
Montana, Dood et al. 2006) and the standards and guides outlined in the Canada Lynx Conservation 
Assessment and Strategy (Ruediger et al. 2000, 2nd edition; and 3rd edition which will be completed in 
2013).  Summer/winter range for elk, deer, and moose would be enhanced. 

Habitat Type Group 5 (D3) – Moist and Cool Sub-alpine Fir Series, Habitat Type Group 4 (E2) – Moist 
(Riparian) Sub-alpine Fir and Engelmann Spruce Series, and Habitat Type Group 7 (F1) – Moderately 
Dry to Moist and Cold Sub-alpine Fir Series 

The goal is to reestablish ecological succession by creating spatial and temporal arrangements of early, 
middle, and late forest succession stages and to reduce the adverse effects of past human disturbances and 
potential catastrophic wildfire events.  Timber harvest, prescribed fire, road decommissioning, and weed 
reduction are the treatments necessary to accomplish desired future conditions. Grizzly bear, American 
wolverine, American fisher, northern goshawk, flammulated owl, spruce grouse, blue grouse, ruffed 
grouse, wild turkey, black-backed woodpecker, Williamson’s sapsucker, olive-sided flycatcher, brown 
creeper habitat would be managed to restore and enhance vegetation conditions. Vegetation management 
projects in HTG 3, 4, 5, 6, and 7 would be guided by the conservation and recovery of the grizzly bear 
(Grizzly Bear Management Plan For Western Montana, Dood et al. 2006) and the standards and guides 
outlined in the Canada Lynx Conservation Assessment and Strategy (Ruediger et al. 2000, 2nd edition; and 
3rd edition which will be completed in 2013).  Summer range for elk and deer would be enhanced. 
Summer/winter range for moose would be enhanced. 

6.6 Aquatic Species and Habitat 
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While the streams differ in terms of their underlying geomorphology, they are similar in that they drain 
steep forested watersheds, are largely hillslope-constrained, and have higher gradients.  As such, large 
woody debris is an important structural element throughout, providing the physical framework that 
creates and maintains most of the important habitat elements for native fish.  Thus, future trends in 
aquatic habitat conditions are largely dependent on processes that affect the supply and input of woody 
debris (e.g., trees). 

Due to application of INFISH management guidelines, no anthropogenic management activities are likely 
to be conducted that would adversely affect future supplies of LWD.  The main processes likely to affect 
supply and rate of input of LWD are wildfire and contributions following widespread beetle-kill. 

With the exception of Wales Creek, most streams in the assessment area are dominated by Douglas fir 
and spruce, with pine being a lesser component.  As a result, falling beetle-killed trees will not be a major 
contributor to future supplies of downed timber in stream channels.The notable exception to this is Wales 
Creek, where extensive stands of beetle-infested lodgepole pine border the channel.  In the next decade, 
falling beetle killed trees are likely to increase the abundance of LWD in the Wales Creek channel by 
several orders of magnitude. 

Despite extensive, detailed modeling of potential risk of fire severity and spread, it is difficult to pinpoint 
likelihood and severity of effects to the stream channels should fire occur.   If fire occurs in the mainstem 
Chamberlain, Pearson, and Bear Creek subwatersheds, the risk to fish populations is low.  Conditions 
which historically enabled fishes to persist during fire, or to recolonize after fires, are present and 
abundant (deep pools, undercut banks, moist, connected floodplains, and up- and downstream passage to 
refugia in perennial tributaries and downstream areas). 

In contrast, Wales, Frazier, and the East Fork of Chamberlain Creeks contain anthropogenic barriers 
(dams on private land) that block fish passage out of the watershed and prevent re-colonization.  There are 
culverts that also prevent recolonization. 

Based on studies of ignition locations (see Forest Vegetation section), it appears that the frequency of 
natural ignitions in the Wales Creek drainage is fairly low.  There appears to be greater risk of fire in the 
watershed due to ignitions in adjacent watersheds burning over the ridgetop into the Wales Creek 
drainage.  Wildfire in the Wales Creek drainage could pose serious implications for aquatic biota. 
Currently, there is abundant downed timber with substantial amounts of dead beetle-killed trees poised to 
fall in the next several years.  Very high amounts of ground fuels increase the likelihood of a hot burn on 
the forest floor should fire occur in the drainage.  The bedrock geology in Wales Creek is granodiorite 
and the sandy soils have moderate to high erodibility in some areas (NRCS, 2003).  Vegetation removal 
and excessive soil heating in a high severity fire scenario could result in high rates of soil movement from 
the steep slopes bordering the stream channel.  This has serious implications for the population of 
Western pearlshell mussels in lower Wales Creek, as these sessile organisms are intolerant of high levels 
of sedimentation. 

6.7 Cultural Resources 

The assessment area has five recorded sites thus far, but as various management activities are proposed 
and project areas surveyed, the number of recorded sites is expected to grow.  If funding is available in 
the future to conduct section 110 surveys or conduct research into the history of the area, it would greatly 
improve our knowledge of how the land in the assessment area was utilized both prehistorically and 
historically. 
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6.8 Recreation 

Improvements in wildlife forage and other improvements in habitat as recommended would help 
to enhance big game habitat.  This would positively impact hunting opportunities. 

6.9 Visual Resources 

The opportunity exists to improve the visual quality of this area through future forest 
management activities.  In particular, the reforestation of old clear cuts, visible from Highway 
200 would improve the visual setting. 

Chapter 7 – Management Recommendations 

7.1 Minerals and Mining 

There are three or four landslides mapped in the Precambrian Mount Shields formation along Frazier 
Creek, two of which occur on BLM land.  Some of these areas may need further evaluation or avoidance 
if certain management activities were to be proposed. All mineral activities will be guided by the 
appropriate locatable, leasable and salable mineral regulations and laws. 

7.2 Soils and Site Productivity 

The following recommendations are based on desired resource conditions derived from Bureau resource 
management policy and guidelines such as the Garnet Resource Management Plan and BLM Handbooks. 

Soils management guidance is guided from handbook direction to “maintain long-term soil productivity”. 
On-the-ground management utilizes various Best Management Practices combined with site-specific 
recommendations and actions with best professional judgment and discretion.  Soil productivity may then 
be defined as that which maintains the chemical, biological, and physical characteristics of the soils which 
support the resource uses assigned by FLPMA and the RMP.  It is inferred that for a Management Area 
wherein vegetative production (forage, timber) is an assigned resource use, it follows that soil 
productivity must be maintained to support those uses.  Likewise, where riparian and water quality values 
are assigned, riparian soil productivity must be maintained to support water quality and riparian health. 
Weed treatments should be implemented and monitored so that weed infestations do not reduce long-term 
soil and site productivity for native vegetation. 

Key Questions: 

What landforms and soil types present issues for resource management (slide-prone, excessive erosion 
risks, flooding, ponding, etc.?). Slide-prone areas are mentioned in Section 7.1. The highest erosion risks 
will typically occur on steeper roadways or high-severity burned slopes in decomposed granitic soils near 
perennial fish-bearing streams. Future management decisions should practice avoidance or mitigation of 
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higher risk situations. 

Have past management activities or disturbances created sites with erosion or site productivity hazards 
or risks?   What management or treatments may be required to restore these sites? See Section 5.2 

7.3 Water Resources 

Management is inferred from Clean Water Act (CWA) and riparian policy guidance.  This includes 
maintaining watershed, hillslope, and riparian hydrologic characteristics that are within a natural range of 
variability and are supportive of CWA guidance (maintaining physical, chemical, and biologic integrity of 
the Nation’s waters, and make significant progress toward meeting State water quality standards), and 
riparian policy (achieving desired plant communities and proper functioning condition).  In the drier 
interior west montane ecosystems, the primary hydrologic threats are dewatering, drainage manipulation, 
and vegetative and soil manipulation (including influence by abnormal disturbances) outside of the 
natural range of variability. 

7.3.1 Water Quality 

The State 303(d) list of impaired waterbodies and associated TMDL development helps drive specific 
management to reduce or eliminate “pollutants of concern” identified in 303(d) assessments and targeted 
by TMDL development.  Unlisted waterbodies should be managed to maintain good water quality and 
avoid impairments that would make listing necessary. 

Road drainage features should be improved and maintained as specified to reduce failure hazard and 
erosion/sedimentation risk.  This includes 7 sites with culvert inlet or outlet cleaning, 4 sites with 
improvements to the inboard ditch drain, road crown, or waterbars, 1 site with reconstruction/obliteration 
of a failing road fill material, and 2 sites with decompaction and obliteration of old skid road segments 
with overland flow.  These sites are shown on a map (Appendix O) and detailed in Table 7.3.1 below. 

Table 7.3.1 Recommended treatments for improvements to water quality, riparian health, 
hydrology, and aquatic habitat. 

Map 
index Description 

5, 7 Clean out CMP inlet to avoid flow blockage. 
6 Decompact old skid trail and revegetate to avoid gullying. 
7 Clean out CMP inlet to avoid flow blockage. 
8 Clean out CMP inlet and outlet to avoid flow blockage. 
9 Improve inboard ditch and rolling dips along 200 feet of road. 
10 Clean out CMP inlet to avoid flow blockage. 
11 Improve inboard ditch for 200 feet upgrade from CMP crossing. 
12 Improve inboard ditch for 120 feet upgrade from CMP crossing. 
13 Clean out CMP inlet to avoid flow blockage. 
14 Clean out CMP inlet to avoid flow blockage. 
15 Clean out CMP inlet and improve inboard ditch for 300 feet upgrade. Evaluate fish passage and CMP 

necessity. 
16 Decompact old landing and last 400 feet of road. 
17 Install inboard ditch and 15” CMP relief. 
18 Evaluate CMP replacement for fish passage and obliteration/rehab of ¾ mile of redundant road on west side 

of stream. 
19 Evaluate CMP removal for fish passage in concert with item 20. 
20 Obliteration/rehab of ½ mile of road with slumping and CMP fish blockage (item 19). 
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Map 
index Description 

21 Evaluate CMP removal/replacement for fish passage. 

In addition to the site-specific treatments in Table 7.3.1, BLM would continue to implement State of 
Montana BMPs (as amended) for all forestry activities. 

Key Questions: 

What is the current water quality status and TMDL management plan elements relevant to the area? 
(See Section 5.3.1) 

What sources and causes are linked or attributed to BLM-administered public lands and activities? (See 
Section 5.3.1) 

What actions or management changes are needed to help meet State standards? See the 
recommendations listed in Table 7.3.1 and commitment to State BMPs. 

7.3.2 Riparian, Wetlands, Streams 

The recommendation for all non-PFC riparian segments is to implement management changes or 
treatments that will move these areas toward meeting PFC. Treatments should be based on a known and 
identifiable cause-and-effect if possible in order to prescribe and implement effective treatment. 
Specific recommendation: Improve road drainage features as specified to reduce failure hazard and 
erosion/sedimentation risk.  This includes the 21 sites mentioned in 7.3.1. 

Key Questions: 

What is the current status and trend of riparian, wetland, and stream health?  What is the present 
condition of riparian areas and wetlands in regard to function, status, trend, compared to inherent, 
natural, or potential conditions? (See Sections 4.3.2 and 5.3.2) 

7.3.3 Hydrology 

General programmatic recommendations for managing the hydrologic character of the area are largely 
captured in State BMPs.  BLM recommends managing the road network drainage systems to minimize 
water interception and off-channel routing, and managing vegetation so that long-term structure, 
openings, and composition are within a natural range of variation at the basin scale. 

Key Questions: 

How has land management influenced the hydrologic character of the area, including stream channel and 
riparian function?  (See Sections 4.3.3 and 5.3.3) 

7.4 Vegetation 

7.4.1 Forest Vegetation 

At the watershed scale, “The Interior Columbia Basin Strategy” (ICBEMP, 2002) directs federal agencies 
to collaboratively maintain or restore healthy landscapes that are resilient to catastrophic disturbance and 
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provide a mix of natural ecological communities across appropriate spatial scales that will sustain the 
viability of native species dependent on those systems in the long-term within the context of societal 
needs and desires. 

The BLM Garnet Resource Management Plan (RMP) and Record of Decision (1986) establishes resource 
management goals and guidelines at the Management Area scale. RMP Forest Management guidelines 
include following sustained yield principles requiring stand scale treatments to reduce risk of fire, insect 
and disease losses and optimize yield within a multiple-use framework. 

The majority of BLM lands within the assessment area are contiguous and are located in the upper two-
thirds of the drainage.  The exceptions are the Bear Creek Flats and Sperry Grade areas. The BLM lands 
represent 33% of the assessment area.  The DNRC and private landowners, each representing 
approximately 28% of the ownership within the assessment area, are the next two largest stakeholders. 

Even with the BLM managing approximately one-third of the assessment area, the chances of affecting 
significant ecological change at the landscape scale would be improved by developing partnerships with 
other stakeholders over extended timeframes.  Developing partnerships would help ecological change 
primarily in the low to mid-elevation ranges, primarily within HTG’s 1, 2 and 3.  We recommend the 
following management actions on BLM lands to implement the direction of the Interior Columbia Basin 
Strategy and the Garnet Resource Management Plan over a ten year timeframe.  Partnerships would be 
developed to the extent possible to increase efficiency and effectiveness of management actions to 
achieve desired conditions. 

Prioritization factors for vegetation management recommendations for the BLM lands involved 
evaluation of vegetation components for those at the highest risk, in the short-term, of loss from unnatural 
fire severity and/or intensity, insect and disease or previous management actions, components currently 
reduced from their historical range within the assessment area, and sites with impaired ecological 
function. Vegetation treatments would be evaluated and prioritized in conjunction with 
wildlife habitat requirements before they are formally proposed.  Those vegetation types or components 
recommended for treatment in the second and third decades are presently at a lower risk of loss, or have 
lower impairment of ecological function. 

The following recommendations for vegetation management and treatments are largely tied to forestry 

and fuels management objectives.  Further on-the-ground planning would be required to implement 

any vegetation management recommendations due to requirements and objectives for management of 

wildlife habitat for Canada lynx and grizzly bear, as well as riparian management objectives for bull 

trout.  This level of synthesis would occur at the project-planning stage guided by the National 

Environmental Policy Act (NEPA) and Bureau policies for NEPA planning. 

HTGs 1 and 2 
Restoration and/or maintenance of existing grassland parks and ponderosa pine/grassland habitat (HTG’s 
1 & 2) would be through prescribed fire, pre-commercial thinning, timber stand improvement, timber 
harvest (if necessary), weed spraying or a combination of the aforementioned treatment methods. 
Treatments within HTG’s 1 and 2 would include a focus on initial restoration of stand structure and 
species composition now dominated by single and two-storied medium size class Douglas-fir, to multi-
layered large and very large size classes dominated by ponderosa pine which historically occurred across 
these HTGs on the landscape.  Reduction of conifer density on many of the sites within theses HTGs 
while shifting species composition away from Douglas-fir to seral, more resilient ponderosa would be the 
primary focus during initial restoration efforts.  Reducing density on these sites would reduce conifer 
competition for nutrients and moisture.  This is important for increasing the ponderosa pine resiliency to 
insects, disease and fire. Over time, the size classes of the ponderosa pine would shift to the larger size 
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classes that historically occurred. 

Potential treatments would also focus on stimulation of the herbaceous and shrub layers within the 
understory to maintain and improve wildlife habitat components.  Any restoration treatments would, if 
possible, involve altering a portion of the current patch sizes within HTGs 1 and 2 from small, fragmented 
patches (i.e. currently on BLM lands 62% and 60% of HTG 1 and 2, respectively, are less than 50 acres in 
size) to larger, more historical patch sizes (i.e. historically on BLM lands 30% of HTG 1 were 150-200 
acres in size and 60% of HTG2 were 50-150 acres) while maintaining the historical spatial arrangement 
within the stands and across these HTGs.  Up to 1,000 acres on BLM managed lands within HTG 1 are 
recommended for restoration treatment via one or a combination of the aforementioned silvicultural 
methods.  Up to 800 acres on BLM managed lands are recommended for restoration treatment within 
HTG 2.  The treatments, if possible, are recommended for the first decade due to the desired conditions to 
maintain and enhance large to very large size classes of ponderosa pine on BLM lands within these HTGs 
on the landscape.  Additionally, in order to initiate restoration at the desired scale, any projects which can 
be conducted jointly with neighboring landowners within these HTGs is desired. 

A restoration project is currently underway within the Bear Creek Flats area. The project involves 
reducing the Douglas-fir competition, primarily by understory conifer treatments (i.e. thinning and 
prescribed fire) in order to maintain an old growth ponderosa pine/bunchgrass stand.  Another portion of 
the project is designed to promote western larch and shrubs on mesic sites within Bear Creek Flats.  These 
acres are not included in the recommended treatment acres mentioned in the preceding paragraph. 

Restoration of HTGs 1 & 2 would also involve reduction of invasive species presence particularly 
targeting the sites with bunchgrass understory (approximately 1200 acres) and meadows/parks 
(approximately 38 acres) which occur on BLM managed lands. 

HTG 4 
During the 2011 vegetation inventory, evidence showed most riparian areas historically experienced some 
fire of various intensity and amount.  Allowing and creating some disturbance within these types (HTG 
4), would stimulate shrub, forb, graminoid diversity while allowing seral conifer and hardwood species to 
continue to exist and expand.  The disturbance regime could be simulated by a variety of silvicultural 
methods including prescribed burning, selective harvest in limited areas, pre-commercial thinning and 
possibly planting of seral conifer and hardwood species, as well as, native shrubs and forbs when or if 
deemed necessary by the analysis. 

HTGs 3,5,6, and 7 
Management recommendations would include the design of treatments to allow disturbance within the 
historical range of variability both spatially and temporally at the correct scale.  Resiliency and site 
productivity of most ecosystems within the Northern Rockies are dependent on disturbances that create 
openings to allow seral species to reseed on sites instead of letting shade –tolerant, climax species 
dominate sites where historic disturbance intervals and patterns did not generally allow those species to 
dominate (Harvey and Morgan 2001).  Recommended restoration treatments would include maintenance 
and/or restoration of spatial heterogeneity of these sites (Larson and others 2012). 

Creation of a mosaic that historically occurred within the mixed severity fire regimes within HTG 3, 5 
and 6 is recommended.  Initiation of action toward the historical landscape patchiness and spatial 
arrangement within these HTGs would increase and maintain habitat diversity while improving resiliency 
of the mixed-conifer type on the landscape.  Any treatments would be designed to maintain or enhance 
old stand structure by promoting retention of or assisting in development of larger diameter size classes 
and greater structural complexity that has been shown to exist historically within these types but is 
currently lacking due to previous fire suppression and management practices.  Creation of early 
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successional communities within the patches would improve biodiversity and wildlife habitat.  Aspen 
regeneration should be promoted where site capabilities permit. 

We recommend to initiate restoration within the mixed-severity types targeting movement of mixed 
species stands toward a more historical species component and structure, favoring more widely adapted, 
fire resistant seral species while maintaining and promoting old stand structure.  As compared to historical 
levels, HTGs 3, 5 and 6 show a reduction in large to very large size classes of the conifer species as well 
as reduction in two-layered and multi-layered stands on the landscape.  These habitat type groups also 
show a movement away from historic patch sizes. Potential treatments would target movement of these 
conifer stands toward larger size classes and greater structure development within the stands while 
promoting, where sites are capable, the regeneration of fire-dependent forbs, graminoids, shrubs and trees. 
Larger snags would also be retained for wildlife habitat. Some of this mosaic may be created by 
enlarging existing harvest units in a natural pattern to reduce fragmentation and increase early 
successional stage grass/shrub habitat. Silvicultural methods to create mosaics across these HTGs would 
include harvest, prescribed burning, pre-commercial thinning, timber stand improvement including 
planting and/or a combination of various methods.  Second and third decade treatments would follow the 
shifting mosaic and patch dynamic theories (Forman 1995) in regard to location of future treatments. 
Priorities for the succeeding decade treatments would assess ecosystem components at greatest risk of 
loss or negative change from the historical ranges, as well as, key wildlife habitat components needed to 
be maintained or restored.  The treatments within the shifting mosaic would follow the type of mixed fire 
regime pattern and scale historically occurring within HTG 3, 5 and 6. 

HTGs 3 and 5 are generally dominated by western larch, Douglas-fir and mixed conifer forests. 
Restoration within HTG 3 (up to 850 acres) and within HTG5 (up to 2,000 acres) on BLM managed lands 
is recommended. Priority treatments within these HTGs include sites containing remnant patches of large 
to very large western larch which have been unable to regenerate due to the disturbance cycle and western 
larch seed periodicities.  The second layers of these stands are dense, single-storied small diameter 
lodgepole with very limited understory vegetation development.  Reduction of the lodgepole pine while 
promoting western larch and understory species diversity is recommended.  These treatments could be 
completed through use of mechanical treatments, predominantly fuel augmentation, prescribed fire and 
planting, as necessary.  Pearson and Frasier are the priority drainages containing these stand types.  
Initiating treatments to allow western larch to perpetuate on these sites is recommended on up to 400 
acres (between both HTG3 and 5) on BLM lands. 

We recommend reintroduction of fire into existing old very large size class western larch dominated 
stands, up to 400 acres, in an effort to reduce the seedling/sapling Douglas-fir ingrowth should occur 
during the first decade.  These stands occur primarily within the Chamberlain, Wales and Frasier 
drainages. 

HTG 6 is typically dominated by Douglas-fir.  These stands are still currently dominated by Douglas-fir.  
However, density and layering within these stands has increased from historical context with fire 
suppression.  Management recommendations for this type include increasing patch size to more historical 
sizes, reducing stand density where necessary while maintaining or restoring structure within these stands 
on up to 700 acres on BLM-managed land. 

Patch size within HTG6 is smaller and more fragmented due to fire suppression and previous 
management practices.  Movement toward more historic patch sizes could be attained by enlarging the 
existing harvest units in a natural pattern to reduce fragmentation and increase early successional stage 
grass/shrub habitat through harvest, reintroduction of fire through prescribed burning and some pre-
commercial thinning or timber stand improvement.  Reduction of density and understory ingrowth in the 
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older Douglas-fir stands within this type that were typically single-storied, park-like stands would assist 
with improvement of tree vigor and resiliency to future Douglas-fir beetle and western spruce budworm 
outbreaks. On sites where seral species such as lodgepole pine exist, promotion of seral conifer species is 
recommended (BLM lands: 17% of HTG6, approximately 280 acres).  Restoration treatments should also 
promote a shift toward large diameter Douglas-fir trees since currently only 17% of this HTG on BLM 
lands is in the large to very large size class.  Where blue huckleberry occurs within this type, potential 
treatments would be designed to enhance this shrub for wildlife forage. 

Within HTG7, creation of fuel breaks and a reduction in canopy continuity of single-story lodgepole pine 
stands to create a mosaic of age classes and structure across the upper portions of the watershed is 
recommended.  Approximately 6,650 acres on BLM lands within HTG7 is categorized as pole to medium 
sized, single-storied lodgepole stands.  Only a portion of these acres are recommended for first decade 
treatment and would occur only where necessary to create the appropriate openings. Any second or third 
decade treatments of this type would first consider the current state of various wildlife habitats, including 
essential linkages and corridors, and what habitat components may be lacking to determine if the 
treatment would be needed.  Treatments would be designed to spatially mimic natural patterns on the 
landscape while reducing the current homogenous size, age and structure classes within HTG7.  The 
majority of these stands exhibiting mountain pine beetle mortality, as mentioned in Chapter 6, have the 
potential for altering the fire regime and severity in the future when the standing dead fall to the ground.  
The fuel break locations would occur primarily adjacent to, but outside of, the Wales Creek Wilderness 
Study Area (WSA). The fuel breaks would assist with management of wildfire within the WSA by 
creating a range of age classes, structure and spatial pattern outside the WSA.  Creation of openings 
would assist with the development of seedbeds needed to stimulate the serotinous lodgepole pine cones 
for regeneration while allowing understory species to occupy the site as the lodgepole pine is 
regenerating.  Due to the mountain pine beetle outbreak, seedbed preparation involving prescribed 
burning should be conducted within the next 10 years while lodgepole pine seed viability is at its highest 
(Teste et al. 2011).  Young lodgepole pine stands, with tree heights above snow level, create habitat for 
certain wildlife species within the drainage, such as snowshoe hare.  Breaking up the spatial homogeneity 
of the lodgepole stands currently present would develop stands of multiple age and size classes, thereby 
increasing the resiliency of these stands across the upper portion of the watershed to withstand future 
disturbances.  Treatments would be performed utilizing a variety of silvicultural methods including 
harvest, prescribed burning, and planting, or appropriate combinations. 

Contingent on lynx management considerations, we recommend pre-commercial thinning of up to 760 
acres of the younger lodgepole pine stands that were harvested twenty to thirty years ago, and particularly 
those stands recently acquired from The Nature Conservancy.  This thinning would increase stand vigor 
and reduce risk of crown fire and mountain pine beetle damage over time. (Amman and others, 1977; 
Graham, 1999; Safranyik and Wilson, 2006).  Pre-commercial thinning would be focused on stands with 
limited to no subalpine fir or Engelmann spruce.  Stands reproducing successfully with a large component 
of subalpine fir and/or Engelmann spruce would be left untreated for snowshoe hare and Canada lynx 
habitat. 

Potential treatments within the Wales Creek Wilderness Study Area (WSA) should be evaluated for 
feasibility.  The potential treatments recommended would consider the use of prescribed fire to create 
breaks in the continuity of the existing conifer cover of which a large portion is dead lodgepole pine. The 
second potential option to evaluate would be consideration that multiple objective fire management may 
be appropriate within this WSA.  The potential to break the fuel continuity and allow mixed severity fire 
to exist within the WSA would aid in the protection of Wales Creek where a sensitive population of 
freshwater mussels exist while maintaining and potentially improving other wildlife habitat and forest 
health within the WSA.  Without allowing fire at some level within the WSA, patch size, forest structure 
and species, as well as understory plant diversity will be altered over time. This shift may reduce 
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biodiversity across the WSA and landscape if the natural disturbance process is continues to be held in 
check. 

Any vegetation management recommendations should acknowledge the changes currently occurring in 
the climate and the increased probability for more large scale mountain pine beetle outbreaks (Safranyik 
and Wilson 2006) and possible larger endemic mountain pine beetle populations to exist by mitigating for 
future impacts from this insect.  Mitigation measures would involve implementing strategies to manage 
an array of lodgepole pine age classes, improve resistance of the stand to the mountain pine beetle, 
increase lodgepole pine tree vigor (Safranyik and Wilson 2006), manage a mosaic of species and age 
classes in areas predisposed to mountain pine beetle outbreaks (Cudmore and others, 2010) while 
maintaining appropriate (i.e. within the historical range of variability) patch sizes across the landscape. 
As further research develops regarding changes in the environment tied to climate, future management 
should acknowledge and take into account this science in order to maintain desired vegetation conditions 
within the watershed. 

During vegetation inventory and after discussions with the Recreation Management Specialist, Section 16 
north of the Wales Creek Jeep Trail appears to exhibit Wilderness characteristics.  This portion of Section 
16 is bounded on the west, north and east by the Wales Creek WSA.  Section 16 was acquired after the 
1979 WSA designation.  With the upcoming RMP revision, this section should be inventoried according 
to Manual 6310, Conducting Wilderness Characteristics Inventory of BLM Lands, to verify whether these 
lands have the necessary characteristics and determine the appropriate management for these lands.  Until 
this inventory and decision is complete, the recommendation is to manage these lands under the same 
guidelines as the adjacent WSA so as to not impair potential Wilderness characteristics. 

Table 7.4.1.1  Summary of recommended vegetation treatments. 
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Key Questions 

Are land management actions required to restore and maintain forest vegetation communities within their 
historical range of variation in order to enhance biological diversity in the long-term? 

Are land management actions required to reduce the risk (or long term effects to diversity/patch size etc.) 
of undesirable disturbance from wildfire, insect and disease in the short to mid-term? 

Are land management actions required to reduce the risk of wildfire and/or mitigate the effects to 
diversity, patch size, etc. associated with areas of widespread lodgepole and ponderosa pine mortality 
from pine beetles? 

See section 6.4.1 and other information in 4.4.1 and 5.4.1. 

7.4.2 Rangeland Vegetation 

Domestic livestock grazing is currently not authorized on BLM-administered rangelands within this 
assessment area.  Authorizing domestic livestock grazing in the future is highly unlikely due to the 
limited rangeland capacity.  Management recommendations to manage native rangelands to maintain or 
improve rangeland health would mainly comprise of implementing various weed treatments, prescribed 
burns or mechanical treatment for encroaching conifers.  These management actions could be 
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accomplished in conjunction with neighboring forestry treatments.  It is recommended to establish 
vegetative study plots prior to any rangeland treatment to document current species composition and 
monitor vegetative trend.  Some unauthorized livestock use occurred in 2011 and 2012 in Sections 24, 25, 
and 36 in the Frazier Creek and Lobe Creek areas. It appeared that 5 to 10 cows had come into the area 
from private lands to the east. The recommendation is to identify and monitor the ingress points and 
evaluate any opportunities to restrict unauthorized livestock use. 

Key Question 

Are current upland vegetative conditions meeting rangeland health standards? 
Rangeland Health Assessments have not been conducted since there are no BLM allotments in the 
assessment area. 

7.4.3 Special Status Plants and Habitat 

The following recommendations apply to special status plants and their habitats: 

 Mitigate impacts of management activities to special status plants. 
 Monitor impacts of management activities and effectiveness of mitigation measures on special 

status plants. 
 Survey the entire assessment area for special status plant occurrence. 
 Develop and implement conservation strategies for Federal listed, candidate, and Bureau sensitive 

plant species. 
 Work with other agencies, universities, and private groups on monitoring and research projects for 

special status plants. 
 Identify and map potential habitat for special status plants. 
 Identify important habitat characteristics of special status plants and design management activities 

that will duplicate these characteristics. 
 Monitor special status plant populations to gain data on biology, phenology, demography, and 

ecology. 
 Control noxious weeds and other exotics 
 Develop a sustainable and economical local native seed source for future reseeding efforts. 
 Use, when available, native species for all vegetation and re-vegetation projects. 
 Avoid the use of native species from non-local sources that may be a threat to local genetic 

diversity. 

Key Question: 
What is the current distribution of special status plant populations and habitat? See Section 5.4.3 

7.4.4 Noxious Weeds 

Management recommendations focus on BLM lands in the assessment area.  Management of state and 
private lands is also considered, because of the possibility of future acquisition of adjacent lands and 
potential for partnerships to accomplish recommendations.  We recommend the following in the 
assessment area: 

 To the extent possible, human activity should be reduced or maintained at current levels. 
 Reduce road density by permanent closure of unused or roads not needed for administrative use, 

with pre-closure treatments to reduce existing infestation. 
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 Education of the public on the importance of reducing the spread of noxious weeds and use of 
weed seed free forage. 

 Enforcement of existing regulations on unauthorized motor vehicle use and weed-seed-free 
forage would have a positive impact in reducing noxious weed spread. 

 Continue treatment of yellow hawkweed, continue monitoring of infestation sites, and inventory 
adjacent areas for presence. 
Inventory all roads, trails, primitive camp sites and other spread vectors for the presence of 
invasive plant species. Inventory priority should be given to areas adjacent to Wales Creek 
Wilderness Study Area and Chamberlain Meadows. 

 Forest vegetation treatments such as harvest or thinning should be surveyed prior to project 
implementation for presence of priority weed species. 

 All timber harvest or thinning equipment should be inspected at a designated site approved by 
appropriate project leads and the Missoula Field Office invasive species specialist prior to 
equipment entering BLM lands or roads. 

 Continue on going partnerships and develop new partnerships with adjacent landowners. 
Coordinate management efforts with partners for successful management of noxious weeds. 

 We recommended an inventory and mapping of noxious weeds in the Chamberlain Creek 
watershed.  Many areas in the watershed are weed-free or nearly so. These areas are a high 
priority for prevention of noxious weeds. Available data suggests that approximately 7040 acres 
within the assessment area is low potential for being infested.  These areas should be a priority 
for inventory to determine the extent of weed-free land. 

Key Questions: 

What are the concerns associated with current and future populations and spread? What is the current 
status of the infestation and spread of yellow hawkweed? Is weed-seed-free hay being used to help reduce 
the introduction and spread? See Section 5.4.4 and 7.4.4 

7.5 Terrestrial Wildlife and Habitat 

Management recommendations focus on BLM lands. Management of state and private lands is also 
considered, especially with the potential for partnerships to accomplish recommendations. The 
Chamberlain Creek Lynx Analysis Unit standards and guidelines will be the main focus for project 
recommendations. Two of the standards will be the biggest drivers: No more than 30% of Canada lynx 
habitat can be in an unsuitable condition at any time and no more than 15% of Canada lynx habitat can be 
in unsuitable condition during a ten year period. All ownerships are considered in the 30% and 15% 
calculation. 

Management recommendations for ecological restoration are based on historic, current, and desired future 
conditions. Current conditions are outside the historic range of variability. Past human disturbances, such 
as logging, road construction, fire suppression, noxious weeds, etc. have impacted wildlife and wildlife 
habitat. Ecological, social, and economic integrity would be enhanced and maintained by developing 
restoration activities. Projects for consideration would be scheduled following multiple decade 
recommendations. Corridors for wildlife movement would be maintained and evaluated during project 
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development. Information from the Chamberlain Creek Studies would be utilized during project 
development. 

The first decade would include projects in areas with greatest risk to wildlife. The second and third 
decade would include projects in areas with lower risks to wildlife. Restoration treatments would be 
monitored to evaluate the success of goals and objectives. Information is intended to help the next 
interdisciplinary team develop projects. Potential partnerships for wildlife projects include: The Wild 
Turkey Federation, the Mule Deer Foundation, The Rocky Mountain Elk foundation, Department of 
Natural Resources and Conservation, and Fish, Wildlife, and Parks. Continued land acquisitions 
opportunities should be considered. BLM lands adjacent to the Blackfoot/Clearwater Game Range should 
be considered for disposal to FWP. Management recommendations are intended to help restore ecological 
integrity, reduce/eliminate the negative impacts of past human disturbances, and enhance or maintain 
social and economic integrity. 

The following recommendations for vegetation management and treatments are largely tied to wildlife 

habitat objectives.  Further on-the-ground planning would be required to implement any vegetation 

management recommendations in order to effectively combine treatments with those recommended for 

forest health or fuels management.  This level of synthesis would occur at the project-planning stage 

guided by the National Environmental Policy Act (NEPA) and Bureau policies for NEPA planning. 

Recommended Projects: 

Summer/Winter Range Restoration in HTGs 1, 2, 3, and 6 
BLM winter range for deer and elk is mainly located at lower elevations along the north side of the 
assessment area and totals 5,200 acres. Standards and guides of the Canada Lynx Conservation 
Assessment and Strategy would be followed for projects in HTG 3 and 6. Nearly 2,000 acres of HTG 3 
and 6 are in the Wales Creek Wilderness Study Area and are deferred from treatment. Therefore, of the 
5,200 acres in these four HTGs, 3,300 acres would be permissible for restoration treatments. We 
recommend treating up to 3,000 acres during the first decade followed by similar treatments in the second 
(3,000 acres) and third decade (3,000 acres). Recommended first decade treatments would be: 

	 Vegetation treatments, timber harvest such as uneven-aged timber management, to promote 
Canada lynx and snowshoe hare game habitat in HTGs 3 and 6. Such treatment would promote 
multi-storied conifer structure and shrub habitat for the snowshoe hare. Timber harvest, such as 
uneven-aged management, to promote big game summer and winter habitat in HTGs 1, 2, 3, and 
6. Consider vegetation treatments up to 2,000 acres in HTG 1 and 2. Treatments in HTG 3 and 6 
contingent on Canada lynx management considerations. 

	 Vegetation treatments, prescribed fire in ponderosa pine, Douglas-fir, and western larch cover 
types along the north end of BLM lands. Non-lethal and mixed severity burns would be ideal to 
enhance big game winter range and to provide habitat for special status species such as the grizzly 
bear, Canada lynx, American wolverine, great gray owl, flammulated owl, olive-sided flycatcher, 
brown creeper, northern goshawk, calliope hummingbird, Lewis’s woodpecker, Williamson’s 
sapsucker, American three-toed woodpecker, pileated woodpecker, and Hammond’s flycatcher. 
Consider a mixture of small and large patch sized burns from 20 to 1,500 acres. Treat up to 2,000 
acres in HTG 1 and 2. Treatments in HTG 3 and 6 are contingent on Canada lynx management 
considerations. 

	 Vegetation treatments, pre-commercial thinning in HTGs 1 and 2, which are not Canada lynx 
habitat. Treat up to 2,000 acres in HTG 1 and 2. Defer pre-commercial thinning in Canada lynx 
habitat in HTGs 3 and 6. 
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	 Noxious weed spraying and bio-control to reduce and better manage spotted knapweed and other 
invasive weeds. These areas are adjacent to the Blackfoot/Clearwater Game Range and the north 
end of BLM lands. Treat up to 3,000 acres throughout these HTGs. 

	 Road management is a multiple-agency and industries effort dating back to the 1960s. Open road 
density is <1 mi/mi2. However, closed roads may function as open due to administrative use and 
may displace big game and grizzly bears. In an effort to curtail the effects of administrative use, a 
recommended technique would be to keep main system roads open and to let side and spur roads 
close with natural vegetation such as seedling and sapling conifers, deciduous and coniferous 
shrubs, and blow down. Working with the DNRC and FWP would be essential in managing 
roads. 

	 Create a working partnership with the FWP and DNRC for weed treatments and prescribed fire. 
Focus efforts on the south aspect of Blacktail Mountain, which is in DNRC ownership. Prescribed 
fire treatments would be nonlethal and mixed severity burns. Such work would greatly benefit elk 
and deer winter range and may draw big game from private to public lands. Treat up to 4,000 
acres in T14N, R13W, Sections 4, 5, 6, 7, 8, and 9. 

	 Consider exchanging BLM lands adjacent to the Blackfoot/Clearwater Game Range to FWP for 
equal valued land elsewhere in the Blackfoot drainage or other locations in the state. Such an 
exchange would benefit FWP management of the game range. T15N, R13W, Section 30. 

	 Summer/Winter Range Restoration (HTG 4, 5, and 7) – BLM summer/winter range consists of 
18,500 acres. Standards and guides of the Canada Lynx Conservation Assessment and Strategy 
would be followed for project development in all HTGs; the assessment area is designated 
Canada lynx critical habitat. Roughly 6,500 acres of these HTGs are located in the Wales Creek 
Wilderness Study Area, which is deferred from treatment. Therefore, 12,000 acres in these six 
HTG would be permissible for restoration treatments. Restoration projects would primarily focus 
on conservation and recovery efforts for the grizzly bear, Canada lynx, and American wolverine. 
Restoration projects would also benefit the great gray owl, northern goshawk, American fisher, 
gray wolf, elk, and moose. We recommend treating up to 3,500 acres during the first decade 
followed by similar treatments in the second (3,500 acres) and third decade (3,500 acres). 
Recommended first decade treatments would be: 

	 Vegetation treatments – Promote Canada lynx and snowshoe hare habitat. Lodgepole pine stands, 
with single storied structure, would be treated to reestablish stand initiation; even-age harvest 
methods would be utilized. Spruce/fir stands, with mature single storied structure, would be 
treated to establish multi-storied structure; uneven-age harvest methods would be utilized. 
Treatments would be contingent on Canada lynx management considerations. 

	 Vegetation treatments – Salvage dead and dying lodgepole pine to capture wood fiber while 
retaining Canada lynx and snowshoe hare habitat. Create stand initiation where understory 
conifer structure is lacking. Defer treatment where understory conifer structure is present. Retain 
dead overstory for recruitment of large woody debris for den habitat. Treatments contingent on 
Canada lynx management considerations. 

	 Vegetation treatments – Prescribed fire in cool Douglas-fir and subalpine fir cover types; lethal 
and mixed severity burns. Enhance snowshoe hare, Canada lynx, grizzly bear, and American 
wolverine habitat. Enhance huckleberry habitat types to stimulate plant growth and berry 
production to benefit grizzly bears. Enhance elk and deer summer range, and moose winter range. 
Enhance habitat for priority migratory and sensitive bird species.  Enhance habitat for sensitive 
mammals such as the American fisher and gray wolf. Consider a mixture of small and large patch 
sized burns from 20 to 1,500 acres. Retain adjacent undisturbed habitat to create a mixture of 
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forage, cover, birthing, and movement habitat. Treatments would be contingent on Canada lynx 
management considerations. 

 Vegetation treatments – Defer pre-commercial thinning, Canada lynx habitat. 
 Vegetation treatments – Create or maintain large woody debris along stream channels for Canada 

lynx den habitat and American fisher forage and den habitat; HTG 4. 
 Noxious weed spraying and bio-control – to reduce and better manage spotted knapweed and 

other invasive weeds. Treat up to 3,500 acres throughout these HTGs. 
	 Road management – Road management is a multiple-agency and industries effort dating back to 

the 1960s. Open road density is <1 mi/mi2. However, closed roads may function as open due to 
administrative use and may displace big game and grizzly bears. In an effort to curtail the effects 
of administrative use, a reasonable technique would be to keep main system roads open and to let 
side and spur roads close with natural vegetation such as seedling and sapling conifers, deciduous 
and coniferous shrubs, and blow down. Working with the DNRC and FWP would be essential in 
managing roads to minimize impacts to wildlife. 

 Protect potential grizzly bear dens on west, north, and east aspects between 5,900 and 6,600 feet; 
with slopes greater than 50%, in open areas and open forest stands. 

 Create Zone 1 secure grizzly bear habitat designation for Wales Creek Wilderness Study Area in 
lieu of the proposed Northern Continental Divide Ecosystem grizzly bear delisting. 

Ecological Integrity: 

Forest Integrity - Opportunities exist to apply silvicultural treatments to help restore ecological integrity. 
Timber harvest may be used to reduce tree density on big game winter range. Silvicultural treatments may 
be used in previously logged areas to modify cutting units to better emulate historic conditions. Timber 
harvest may be implemented in high risk areas to reduce bark beetle populations. Prescriptions may be 
planned for commercial and noncommercial treatments, and with or without prescribed fire treatments.  
Pre-commercial thinning is prohibited in Canada lynx habitat, but would be permissible in areas located 
outside of Canada lynx habitat. Zone 1 secure grizzly bear habitat designation is recommended for Wales 

Creek Wilderness Study Area in lieu of the proposed Northern Continental Divide Ecosystem grizzly bear 
delisting. Wildlife corridors would be maintained during project development. Information from the 
Chamberlain Creek Elk Studies would be evaluated and utilized during project development. 

Opportunities exist for prescribed non-lethal, mixed, and lethal fire treatments. Prescribed fire treatments 
may be used with or without silvicultural treatments. Non-lethal prescribed fire treatments may be 
implemented in HTG 1 and 2. Non-lethal fire treatments would protect historic overstory conditions, 
reduce fine fuels, retain coarse fuels, and stimulate understory vegetation germination and sprouting.  
Lethal and mixed severity fire treatments would be prescribed in HTG 3, 5, 6, and 7. Lethal severity 
treatments would produce stand replacement conditions, protect adjacent stand conditions, modify fire 
behavior, establish early successional stages, reduce fine and coarse fuels, stimulate understory 
germination and sprouting, and create snags and logs. Mixed severity treatments would modify fire 
behavior, create mosaic vegetation patterns by retaining mixtures of mature and early successional stages, 
reduce fine and coarse fuels, stimulate understory germination and sprouting, and create snags and logs. 
Wildlife communities evolved under the context of historic wildfire conditions. Noxious weeds would be 
treated prior to fire treatments to reduce potential spread. 

Spatial and temporal arrangements of vegetation treatments are based on the historic range of variability. 
Treatments in HTG 1, 2, 3, 5, 6, and 7 would be based on patch size and landscape arrangement with 
objectives to enhance biodiversity and to reduce the risks of catastrophic wildfire. Ecological succession 
would be emphasized to establish early, middle, and late stages of lodgepole pine and mixed lodgepole 
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pine/Douglas-fir stands for wildlife benefits. Organisms favoring early and mid-successional stages would 
benefit, while patches of late successional stages would be retained for organisms favoring older stand 
conditions. Treatments should be designed to benefit a wide-range of organisms. Ecological integrity 
would be enhanced. 

Range integrity - Opportunities to restore grasslands are limited because there are few grassland habitat 
types on BLM lands. Livestock grazing is not permitted on BLM lands in the assessment area. Noxious 
weeds should be treated to contain the spread of invasive species and to help maintain biodiversity. 

Aquatic Integrity - Opportunities occur in HTG 4 for maintenance and restoration of aquatic systems by 
augmenting large woody debris within stream channels. Streams located in Canada lynx habitat are ideal 
maternal and natal den sites. Augmenting large woody debris component would enhance lynx den habitat 
and American fisher forage and den habitat. Non-lethal, mixed-severity, and lethal fire regimes may be 
prescribed in adjacent HTGs to reduce potential adverse impacts to aquatic systems. 

Social and Economic Integrity: 

Hunting, wildlife viewing, and wildlife research opportunities are plentiful. Hunting, by far, is the biggest 
public use of the area. BLM lands are closed to public access during spring, summer, and fall, but are 
open to snowmobiles in winter. Travel management has been this way since the 1960s. Administrative 
access is open to DNRC, FWP, BLM, and Lubrecht Experimental Forest. 

Timber management has changed in the last decade. Activities on private and public lands in the past 
were economically based. Private and public land timber management is currently more ecologically 
based. Timber management may be used as a tool for wildlife restoration projects. Forest areas with low 
ecological integrity, due to increased tree densities and potential for large wildfires, may be commercially 
or pre-commercially pretreated by harvesting and prescribed burning. This type of timber management 
facilitates wildlife restoration by increasing ecological integrity.  It also contributes to the social and 
economic integrity of communities by providing jobs and a county tax base. 

Road Density - Roads negatively impact big game and grizzly bear habitat. There are 155 miles of road in 
the assessment area, and the road density is 1.6 mi/mi2. On the BLM lands only, there are 90 miles of 
road and 2.8 mi/mi2 road density.  Most roads are managed as closed roads. Open road density during all 
seasons is <1 mi/mi2. Wildlife habitat is considered a priority. Total roads should be kept to a minimum 
and maximum open road density should not exceed 1 mi/mi2. Spur roads would be allowed to naturally 
close with woody debris, deciduous shrubs, and conifer trees. This will reduce total and open road density 
behind locked gates. Administrative use would also be reduced which would have a positive effect on 
wildlife habitat functionality. 

Key Questions 

What are the conditions of forestlands, rangelands, and riparian areas and the factors contributing to 
their integrity? What types and level of human activities occur related to wildlife and what is their 
resiliency? What types and level of human business occur related to wildlife and what is their resiliency? 
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See Sections 5.5 and 7.5 

7.6 Aquatic Species and Habitat 

Culverts: Four culverts are considered as potential barriers to upstream fish passage.  These include two 
on the East Fork of Bear Creek, one on Pearson Creek, and one on the East Fork of Chamberlain Creek 
(see map in Appendix N). None of the culverts are year round barriers;  rather, they are undersized and 
are likely velocity barriers at high flows.  Unfortunately, high flows occur in the spring at precisely the 
time that westslope cutthroat trout make upstream migrations to spawning grounds.  These culverts 

should be evaluated and replaced, if necessary. 

Wales Creek- Protection of Refugia: Wales Creek contains an outstanding population of genetically 
pure westslope cutthroat trout as well as abundant freshwater mussels (rare and endemic species). These 
populations and their habitat are susceptible to the changes in water and habitat quality should a large 
wildfire occur.  Adjacent hillslopes are comprised of sandy soils that may be prone to erosion after a high 
severity fire.  The high amount of ground fuels combined with suitable weather conditions would likely 
result in a high-severity fire that can create hydrophobic soils, and resulting movement of eroded soils 
into the streams.  Downstream reservoirs and irrigation facilities block escape of fish from the drainage as 
well as recolonization should the population be extirpated.  Opportunities for reducing the size and 

severity of wildfire should be explored. 

Bear Creek ACEC: The ACEC is frequently used for (unauthorized) overnight camping by floaters.  
Additionally, a temporary bridge was installed on Bear Creek at the site where a culvert was removed and 
restored in 2005 was recently.  Continue to monitor recreation use and unauthorized camping.  

Monitor condition of recently constructed temporary bridge for Bear Creek Flats veg treatment; if 

necessary, revegetate streambank and replace instream woody structure. 

Application of INFISH Riparian Habitat Conservation Areas (USDA-Forest Service, 1995): Default 
INFISH buffers (equivalent to 2 site-potential tree heights) should be applied as follows when planning 
ground disturbing projects: 

 Chamberlain Creek/East Fork Chamberlain Creek/Bear Creek/Pearson Creek:  these are Category 
1 streams as defined by the Plan Implementation Biological Opinion (PIBO) and the BLM 
Interim Bull Trout Habitat Conservation Strategy (e.g., contain bull trout or drain directly into 
bull-trout occupied waters) 
 Frazier Creek:  does not contain bull trout but contains an isolated population of genetically pure 

westslope cutthroat trout that persist in minimal habitat with no avenue of migration or 
replenishment of the population due to downstream barriers on private land. 
 Wales Creek:  contains an isolated population of genetically pure westslope cutthroat trout with 

no avenue of migration or replenishment of the population due to downstream barriers on private 
land.  Stream contains unique population of the rare freshwater mussel, Margartifera falcata. 

Hillslopes adjacent to the channel are comprised of sandy soil types, some of which are fairly 
erodible especially when mechanically disturbed or subjected to loss of vegetative cover.  
Hillslope  erosion increases sedimentation risk to the streams.  Currently, adjacent hillslopes 
contain abundant fuels with elevated fire risk.  If feasible given management restrictions in the 
Wilderness Study Area, reduce risk of wildfire that could result in removal of soil-stabilizing 
hillslope vegetation or post-fire movement of easily erodible soils into Wales Creek. 
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Key Questions:
	
What and where are natural and human-caused obstructions to the movement and dispersal of aquatic 

species?
	
What Management actions (restoration, maintenance, protection, etc.) could be undertaken that would 

maintain and/or restore the integrity and productivity of aquatic and riparian habitats?
	
What natural and management related processes have the potential to reduce or limit the viability of
	
these organisms?
	
What management actions (restoration, maintenance, and protection) could be undertaken that would 

maintain and /or restore desired populations of aquatic species?
	
See Section 5.6 and 7.6 

7.7 Cultural Resources 

Private lands have Culturally Modified Trees (CMTs) which are most likely associated with the National 
Register eligible Cokahlarishkit Trail. They are susceptible to loss due to pine beetle damage, and are 
vulnerable to encroachment of underbrush which allows for greater probability of loss due to wildfire. 

In areas which contain CMTs, assessments of fire danger and pine beetle infestations need to be 
conducted. Thinning of underbrush and/or treating CMTs with Carberol or Verbenone packets may need 
to be done.  These areas need to be monitored annually. 

Key Questions:
	
Are there important historic and pre-historic sites on public lands? See Section 5.7
	

How can BLM protect Culturally Modified Trees from Mountain Beetle and wildfire impacts?  What can 

BLM do to preserve and protect areas along the Cokahlarishkit/Lewis and Clark Trail? See Section 7.7
	

7.8 Recreation 

The following management recommendations are designed to enhance recreational opportunities on BLM 
administered lands. 

 Continue working with and supporting the local landowners and MT FWP with the management of 
the Blackfoot Walk-in Block Management Area. 
 Continue working with MT FWP regarding the river related recreation management of the Blackfoot 

River. 

Key Questions:
	
What are the major recreation uses of this area?  Where are these uses occurring -site specific 

or concentrated uses vs. dispersed uses?
	
Are there site specific and dispersed use conflicts between recreation visitors or between 

recreationists and other resource uses?
	
Where and how is visitor safety a concern?
	
Is there adequate recreation access to public lands?
	

See Section 5.8 
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7.9 Visual Resources 

Support vegetation management activities that would improve visuals from Highway 200. 

Key Questions:
	
Where are the current visual platforms (e.g., roads, camping areas, Blackfoot River valley, etc.)?
	
Are unique or visually significant features identified? Do any areas need rehabilitation from a 

visual perspective?
	

See Section 5.9 

7.10 Travel and Transportation Management 

Travel Management: 

Retain current travel management designations as contained in the existing Travel Management Plan and 
decision documents for recent land acquisitions. 

Management of Existing Roads:  (See Appendix V) 

Retain, as part of BLM’s transportation system, approximately 15.9 miles of BLM roads open for public 
and right-of-way holder use. Bring roads up to current engineering standards and Best Management 
Practices (BMPs) to reduce erosion, concentration of road effluent, and sediment delivery to streams. 

Retain, as part of BLM’s transportation system, approximately 45.6 miles of BLM roads open for 
administrative and right-of-way holder use. Bring roads up to current engineering standards and Best 
Management Practices (BMPs) to reduce erosion, concentration of road effluent, and sediment delivery to 
streams. 

Decommission and remove from BLM’s transportation system approximately 63.3 miles of roads which 
are not needed for resource management in the immediate future. Retain the basic road prism to facilitate 
long term future management use but allow natural re-vegetation of the roads. Place barriers on a case-by-
case basis to encourage natural re-vegetation. Ensure proper surface drainage to reduce erosion. Remove 
culverts on a case-by-case basis if necessary to prevent future erosion caused by plugged culverts. 
Conduct a NEPA analysis prior to any future use, including clearing vegetation. 

Obliterate and remove from BLM’s transportation system approximately 0.4 miles of roads which are not 
needed for future management. Close these roads, remove culverts, re-vegetate and re-contour the road 
prism to the extent practical. 

Acquire non-exclusive road easements, from willing landowners, over approximately 8.4 miles of 
existing roads to facilitate management and future projects on BLM lands. 

Recommendations are also made for lands proposed for acquisition from The Nature Conservancy and 
Stimson Lumber Company.  These “provisional” recommendations would only be considered if BLM 
acquired these lands. 
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Chapter 8 – Data Gaps, Inventory, Monitoring 
8.1 Geology, Minerals, Mining 

There are no identified geologic mapping or minerals data gaps. 

8.2 Soils 
Current soils information is derived from the current Missoula and Powell County Soil Surveys and 
NRCS soil data (NRCS, 2003).  The database provided good inventory coverage and data confidence.  No 
critical gaps were identified, except for localized soil type inclusions that are important at the site-specific 
level for soil productivity management, but yet represent very small areas for NRCS mapping delineation.  
These areas are typically identified at the project-scale and suitable BMPs or mitigations are prepared at a 
project-planning level for soil types with management concerns or limitations.  Soil monitoring is largely 
accomplished through standard, project-specific, and site-specific Best Management Practices application 
and effectiveness.  There are no data gaps or inventory needs at this time. 

8.3 Water Resources 

Pollutant source inventories were conducted for 303(d) and TMDL efforts by the State DEQ.  Past BLM 
monitoring (1980’s-90’s) focused on water chemistry rather than pollutant sources and causes.  Current 
BLM monitoring efforts focus on source identification, causal factors evaluation, preventative 
mitigations, and expedited fixes with the intent of correcting pollutant sources and causes on BLM lands 
to better meet the intent of Clean Water Act and TMDL management.  (For example, if there is a segment 
of forest road that is eroding and delivering pollutant sediment to a stream with an already existing 
sedimentation problem, it is prudent to just go ahead and repair the road segment rather than spend 
additional time and money attempting to monitor exactly how much sediment is entering the stream.  Any 
needed monitoring has been greatly simplified by restricting a specific question to a specific source.  
However, if the desired result is to characterize sediment delivery processes from roads as part of 
developing or validating an erosion and sediment model, then more intensive monitoring efforts may be 
justified.)   Likewise with the sediment delivery question, water chemistry monitoring will likely only be 
undertaken when robust statistical procedures can be ensured, the analytical question is clear, and cause-
effect relationships can be established (i.e., the problems can be tied to sources). 

Water quality monitoring will consist mainly of implementation and effectiveness monitoring of Best 
Management Practices for any management activities wherein water quality might be affected. 

The following monitoring needs are identified: 

 Middle Blackfoot-Nevada Creek TMDL information for the Blackfoot River reach calls for a 34% 
reduction in sediment loading from stream bank erosion. 
 The primary eroding bank/sediment contributor on BLM lands is due to recreational use near Russel 

Gates and some minor use at a popular sand/gravel bar along Bear Creek Flats. These areas should 
periodically be monitored for long-term bank erosion from recreational use. 
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8.4 Terrestrial Vegetation 

8.4.1 Forest Vegetation 

A walk-through inventory was conducted on the majority of BLM and two tracts of adjacent TNC land. 
The TNC land inventoried was in the Frazier Creek drainage (BLM is currently in the process of 
acquiring this land) during July through October of 2011.  The inventory collected stand level vegetation 
data. The vegetation data consisted of tree data (i.e. species, structure, height, density, snags, etc.), 
understory vegetation (shrub, graminoid, and forb) data, noxious weeds, sensitive plants, course down 
woody debris and fuel loadings, serotiny of lodgepole pine cones, mortality levels of lodgepole pine (at 
the time of inventory), insect and disease infestations in the conifers and current and historic disturbance 
type if it could be determined.  (See the Chamberlain Walk-Through Inventory Guide for a detailed 
summary of information collected). 

A fire history analysis was carried out during the late winter/early spring of 2012. The analysis utilized 
the Blackfoot Fire Protection Association (BFPA) data from 1923 through 1935 and the BLM and DNRC 
wildfire suppression databases which covered fire starts and associated suppression from 1981 through 
2010. These databases record wildfires, natural and human initiated, that were both reported and had 
some form of suppression action taken on them.  No records exist of lightning fires started in the 
drainage but naturally burned themselves out (no suppression action taken). 

Inventory gaps include areas within the BLM lands that did not have a walk-through inventory conducted 
on them due to time and environmental restrictions.  The aforementioned lands which were not field 
inventoried had aerial photo analysis performed on them.  A completion of an on-the-ground inventory on 
those lands would improve the data verification associated with the aerial photo interpretation and 
complete any vegetation inventory gaps.  A second inventory gap would be detailed data on the 
occurrence of mountain pine beetle within the lower elevation ponderosa pine stands on private lands.  
Data for ponderosa pine mortality on private land was taken from satellite imagery, recent 2011 digital 
aerial photos and the USFS R-1 Aerial Detection Survey (2001-2011).  Very limited fire history data 
exists pre-1923 and from 1937 to 1979.  Further fire history analysis for the time period between 1937 
to1979 (both of wildfire with and without suppression response) would assist in a greater understanding 
of the disturbance regime and effect on vegetation as well as assist with potential project designs.  Further 
research to document the fire perimeters from the 1929 and 1961 Elk Creek Fires would increase the 
understanding of the fire spatial pattern and the influence adjacent areas have on wildfire within the 
assessment area.  The landscape fire modeling was performed using SIMPPLLE.  When the fire modeling 
was conducted, the model only ran fire to the assessment area boundary.  Additional fire simulations 
utilizing the landscape model SIMPPLLE but including the adjacent assessment areas of Elk Creek and 
Murray-Douglas would increase understanding of fire’s influence within the Chamberlain assessment 
area.  It is relevant to include the adjacent watersheds since the majority of the large historic fires on 
record started outside, and burned into, the Chamberlain assessment area. 

Systematic vegetation monitoring to assess implementation and effectiveness in meeting desired 
conditions based on the principles of adaptive management will be conducted for any proposed 
management projects.  Both the Fuels and Forestry programs have monitoring protocols in place for 
implementation and effectiveness monitoring.  Refer to either of these protocols for additional details.  
Monitoring procedures would follow these protocols unless improved methods based on newer science or 
additional Agency requirements are needed/required. 

The following monitoring needs are identified: 
• Continued monitoring of mountain pine beetle (MPB) mortality across the lodgepole pine stands in 

the drainage to determine if the lodgepole stand succession is occurring and to document fuel loading 
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changes across the landscape.  Monitoring of MPB mortality within the ponderosa pine stands should 
also occur.  This monitoring is essential to document forest health, ecosystem diversity, fuel loading 
and fire risk plus severity changes over time. 

• Additional data on the successional pathways of huckleberry and the influence that MPB mortality 
will have on the huckleberry distribution, health and vigor.  Additional modeling for this shrub in 
relation to potential management actions would be beneficial. Long term monitoring may be needed 
to determine if any potential positive and /or negative impacts of management actions may occur.  

• Increased monitoring of understory plant species (e.g. shrubs, graminoids, forbs) to determine and 
document changes in understory diversity, such as species presence and amount (i.e. coverage), due 
to management actions or no management actions. 

• Detailed fire scar analysis within the different HTGs occurring in the drainage. 

8.4.2 Rangeland Vegetation 

Establish pace or Daubenmire transects to determine species composition and eventually trend for upland 
meadows.  Collected data would be helpful to determine species response in relation to pre and post 
prescribed fire treatment. 

8.4.3 Special Status Plants and Habitat 

Data pertaining to the abundance, distribution, and habitat of special status plants on BLM managed lands is limited.  
Specific data gaps and inventories include: 

 Inventory of special status plant populations and habitat
	
 Demographic data on known populations. 

  Species response to management practices.
	

Monitoring: 
 Population demographic monitoring to determine species biology, life history, ecological 

requirements, and population trends.
	
 Monitor pre and post management effectiveness of mitigation design.
	
 Long term monitoring to determine impacts of management actions. 


8.4.4 Noxious Weeds 

Data gaps and inventories: 
 Complete inventory of all noxious weed species and spread vectors. 
 Historical data on past weed management efforts.  

8.5 Terrestrial Wildlife and Habitat 

Reinitiating the Chamberlain Creek Elk Studies would provide opportunities to better manage for this 
species, which is represented by the Chamberlain and Lindbergh herds. There may be a third herd, but 
conclusive evidence is lacking. Elk distribution has changed during the studies and elk spend more time 
on private lands rather than public lands.  Montana Fish, Wildlife, and Parks and University of Montana 
are supportive of this study.  
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8.6 Aquatic Species and Habitat 

 Determine upper limit of fish presence in Wales and Frazier Creeks 
 Determine upper limit of freshwater mussels in Wales Creek 

8.7 Cultural 

It is unknown if additional prehistoric and historic trails and roads exist within the assessment area.  It is 
recommended that BLM attempt to locate and digitize all known roads and trails within the assessment 
area.  If funding allows, this could be accomplished. 

There is approximately 4500 acres within the assessment area that BLM recently acquired from Stimson 
Lumber Co. that has had no Class III surveys.  Depending on time and funding, a portion of the newly 
acquired acres should be surveyed. 

8.8 Recreation 

Inventory lands for recreational value prior to writing the next Resource Management Plan. 

8.9 Visuals 
Nothing identified. 
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APPENDIX E 
Chamberlain Habitat Type Group Descriptions 

HABITAT TYPE GROUP 1 (A2) - DRY AND WARM Douglas-fir Series 

Modal Types 
 Psme/Agsp (210) 

 Psme/Fesc (230) 

 Psme/Syal-Agsp (311) 

 Psme/Caru-Agsp (321) 

Other Types Absent or of Limited Extent in the Chamberlain Assessment Area (but 

characterized by relatively similar environmental conditions and capable of supporting similar 

historic cover types as the modal types above) 

 Psme/Aruv (350) 

 Psme/Spbe (340) 

Historic Cover Type: Pinus ponderosa and ecotonal grassland/shrubland 

Fire Group 4: Nonlethal fire regime with natural surface mean fire interval between 5-25 years 

and stand replacement fires rare at mean intervals greater than 300 years. 

HABITAT TYPE GROUP 2 (B2) - MODERATELY DRY AND WARM Douglas-fir Series 

Modal Types 
 Psme/Caru-Pipo (324) 

 Psme/Syal-Caru (312) 

 Psme/Phma-Caru (260/262 - Dry Phase, Arno 1985) 

 Psme/Caru-Aruv (322) 

 Psme/Vagl-Aruv (282) 

Other Types Absent or of Limited Extent in the Chamberlain Assessment Area  (but 

characterized by relatively similar environmental conditions and capable of supporting similar 

historic cover types as the modal types above) 

 Psme/Syal-Syal (313) 

Historic Cover Type: Pinus ponderosa and Pseudotsuga menziesii; 

Larix occidentalis and Pinus contorta can be minor components within certain habitat types (i.e. 

Psme/Caru-Aruv or Psme/Vagl-Aruv ; these habitat types reflect more moisture and/or cooler 

climatic condition, respectively, than the other habitat types within this group.) 

Fire Groups 4 and 6: Nonlethal and Mixed Severity fire regimes with natural mean fire intervals 

between 10-50 years and stand replacement mean fire intervals exceeding 300 years on the drier 

types (i.e., fire group 4) and less than 300 years on the moister types (i.e., fire group 6). 



 

   
 

 

 
  

  

   

 

 

 

 

   

  

  

 

      

 

 

 

  
 

 
  

  

  

  

 

 
  

 

 

 

 

 

 

 

 

 
    

 

 
  

      

  

HABITAT TYPE GROUP 3 (C1) – MODERATELY MOIST AND COOL Douglas-fir 
Series 

Modal Types 
 Psme/Libo (290) incl. all phases (291-293) 

 Psme/Vaca (250) 

 Psme/Phma-Phma (260/261 - Moist Phase, Arno 1985) 

(Note: Psme/Libo-Caru shares similarities with habitat type group 6 at the eastern and southern 

range of occurrence in western Montana). 

Historic Cover Type: Larix occidentalis and Pseudotsuga menziesii (potential to support Pinus 

ponderosa and Pinus contorta as a minor or major seral component depending on site and 

disturbance regime). 

Fire Group 6: Mixed Severity fire regime with natural mean fire intervals between 25-125 years. 

Higher severity, stand replacement fires can occur within this group on the sites having heavy 

fuel loadings and denser stocking (Fisher, et. al 1997).  

HABITAT TYPE GROUP 4 (E2) - MOIST (RIPARIAN) Subalpine fir and Spruce Series 

Coniferous Forest Riparian Types 
 Picea/Eqar (410) 

 Abla/Gatr (630) 

 Abla/Caca (650) incl. all phases (651-653) 

 Picea/Gatr (440) 

Other Riparian Types 
Deciduous forest and shrub riparian habitat and community types may exhibit a commonality of 

ecological attribute, function, and/or process with the aforementioned coniferous forest riparian 

types. See "Classification and Management of Montana's Riparian and Wetland Sites" (Hansen 

and others 1995) for additional information 

Historic Cover Type: Picea engelmannii and Abies lasiocarpa (with diverse range of 

coniferous/deciduous forest and shrub seral community types dependent on disturbance regime 

and propagule source) 

Fire Group 9 (riparian): Lethal to mixed fire regime with mean fire intervals between 50 and 200 

years as a function of stream influence zone, physiography, and adjacent upland fuel conditions. 

HABITAT TYPE GROUP 5 (D3) – MOIST AND COOL Subalpine fir Series 

Modal Types 
 Abla/Libo (660) incl. Libo (661) and Xete (662) phases 

 Abla/Mefe (670 - warm phase, Arno 1985)  <6000' 

 Abla/Clun (620) incl. Clun (621), Xete (624), Mefe (625) phases 



 

 

 

 

 

  

 
  

 
 

  

   

 

      

  

 

 

   

  

  

  

  

  

 

 

 

 

 

   

 

   

 

 

 
   

  
 

 
   

   

  

   

     

   

 

      

Historic Cover Type: Larix occidentalis/Pseudotsuga menziesii and Mixed-Conifer (Pinus 

ponderosa is a minor component in the Chamberlain Drainage). 

Fire Group 9: Lethal and mixed fire regimes with mean fire intervals between 50 and 200+ years. 

HABITAT TYPE GROUP 6 (B3) - MODERATELY DRY AND COOL Douglas-fir Series 

Modal Types 
 Psme/Caru-Caru (323) 

 Psme/Vagl-Xete (283 - Arno 1985) 

Other Types Absent or of Limited Extent in the Chamberlain Assessment Area 

(but characterized by relatively similar environmental conditions and capable of supporting 

similar historic cover types as the modal types above) 

 Psme/Libo-Caru (292)- Transitional 

 Psme/Vagl-Vagl (281) 

 Psme/Cage (330) 

 Psme/Juco (360) 

 Psme/Arco (370) 

 Psme/Feid (220) 

Note: Psme/Libo-Caru placement in this group is generally associated with the East Garnet range 

where Pinus contorta dominates the overstory and Vasc is well-represented in understory.  It is a 

transitional relationship when placed in this group. 

Historic Cover Type: Pseudotsuga menziesii and/or Pinus contorta 

Fire Groups 5 and 6 (cooler and relatively drier types within group 6) predominantly Fire Group 

6: Mixed to lethal fire regimes with mean fire intervals in excess of 100 years not uncommon. 

Evidence also exists that lower severity surface fires occurred on many sites within this group on 

greater than 50-year mean intervals. 

HABITAT TYPE GROUP 7 (F1) - MODERATELY DRY TO MOIST AND COLD 
Subalpine fir Series 

Modal Types 
 Abla/Libo-Vasc (663) 

 Abla/Vaca (640) 

 Abla/Vasc (730) incl. all phases (731-733) 

 Abla/Xete (690) incl. all phases (691-692) 

 Abla/Mefe (670 - cold phase, Arno 1985)  >6000' 

 Abla/Alsi (740) 

Other Types Absent or of Limited Extent in the Chamberlain Assessment Area 



 

 

  

  

 

 

    

 

  

 

 

 

   

(but characterized by relatively similar environmental conditions and capable of supporting 

similar historic cover types and structures as the modal types above) 

 Abla/Vagl (720) 

Historic Cover Type: Subalpine Forest Zone with Pinus contorta the dominant seral species 

(Pseudotsuga menziesii and Larix occidentalis are occasionally a seral component and Picea a 

climax component dependent on site and disturbance history. At the upper elevational range 

HTG-7 is ecotonal with alpine meadow types.) 

Fire Group 7: Lethal fire regime with natural stand replacement mean fire interval estimated at 

125 to 250 years and evidence that less severe fires occurred at a higher frequency functioning to 

predispose the resultant stand to a "reburn" event generally within the succeeding 50 year period. 



 
 

  

   

 
   

    
    

    
    

     
     

     
     
     
    
     

    
    

     
     

     
     
     
     

     
     
     

    
    

     
     

    
     

     
    

     
    

    
     
     
     

     
     

     
     

     
    

    
     

    
    

     

APPENDIX F 

Wildlife Species Inhabiting the Assessment Area 

BIRDS 
COMMON NAME SCIENTIFIC NAME COMMENTS 

Great Blue Heron Ardea Herodias Migrant 
Canada Goose Branta Canadensis Resident 
Wood Duck Aix sponsa Migrant 
Mallard Anas platyrhynchos Resident 
Blue-winged Teal Anas discors Migrant 
Cinnamon Teal Anas cyanoptera Migrant 
Green-winged Teal Anas crecca Migrant 
Common Goldeneye Bucephala clangula Migrant 
Barrow’s Goldeneye Bucephala islandica Migrant 
Hooded Merganser Lophodytes cucullatus Migrant 
Common Merganser Mergus merganser Resident 
Turkey Vulture Catharies aura Migrant 
Osprey Pandion haliaetus Migrant 
Bald Eagle Haliaeetus leucocephalus Resident 
Northern Harrier Circus cyaneus Migrant 
Sharp-shinned Hawk Accipiter striatus Migrant 
Cooper’s Hawk Accipiter cooperii Migrant 
Northern Goshawk Accipiter gentilis Migrant 
Red-tailed Hawk Buteo jamaicensis Migrant 
Rough-legged Hawk Buteo lagopus Migrant 
Golden Eagle Aquila chrysaetos Resident 
American Kestrel Falco sparverius Migrant 
Merlin Falco columbarius Migrant 
Peregrine Falcon Falco peregrines Migrant 
Ring-necked Pheasant Phasianus colchicus Resident 
Spruce Grouse Dendragapus Canadensis Resident 
Blue Grouse Dendragapus obsurus Resident 
Ruffed Grouse Bonasa umbellus Resident 
Wild Turkey Meleagris gallopavo Resident 
Sora Porzana Carolina Migrant 
American Coot Fulica Americana Migrant 
Sandhill Crane Grus Canadensis Migrant 
Killdeer Charadrius vociferous Migrant 
Spotted Sandpiper Actitis macularia Migrant 
Common Snipe Gallinago gallinago Migrant 
Ring-billed Gull Larus delawarensis Migrant 
Rock Dove Columba livia Resident 
Mourning Dove Zenaida asiatica Migrant 
Flammulated Owl Otus flammeolus Migrant 
Great Horned Owl Bubo virginianus Resident 
Northern Pygmy Owl Glaucidium gnoma Resident 
Great Gray Owl Strix nebulosa Resident 
Common Nighthawk Chordeiles minor Migrant 
Vaux’s Swift Chaetura vauxi Migrant 
White-throated Swift Aeronautes saxatalis Migrant 
Calliope Hummingbird Stellula calliope Migrant 
Rufous Hummingbird Selasphorus rufus Migrant 

1 



 
 

 
   

    
    

     
     

     
    

    
    

    
     

     
     
     

    
     

     
     

     
     

     
     
     
     
     

     
     

     
     
     

     
     

     
     

     
    

   
    

     
     

     
     
     
     
     

    
     

     
     

     
     

     

BIRDS 
COMMON NAME SCIENTIFIC NAME COMMENTS 

Belted Kingfisher Ceryle alcyon Resident 
Lewis’ Woodpecker Melanerpes lewis Migrant 
Red-naped Sapsucker Sphyrapicus nuchalis Migrant 
Williamson’s Sapsucker Sphyrapicus thyroideus Migrant 
Downy Woodpecker Picoides pubescens Resident 
Hairy Woodpecker Picoides villosus Resident 
Three-toed Woodpecker Picoides tridactylus Resident 
Black-backed Woodpecker Picoides arcticus Resident 
Northern Flicker Colaptes auratus Resident 
Pileated Woodpecker Dryocopus pileatus Resident 
Olive-sided Flycatcher Contopus borealis Migrant 
Western Wood-Pewee Contopus sordidulus Migrant 
Willow Flycatcher Empidonax traillii Migrant 
Least Flycatcher Empidonax minimus Migrant 
Hammond’s Flycatcher Empidonax hammondii Migrant 
Dusky Flycatcher Empidonax oberholseri Migrant 
Eastern Kingbird Tyrannus tyrannus Migrant 
Tree Swallow Tachycineta bicolor Migrant 
Violet-green Swallow Tachycineta thalassina Migrant 
Northern Rough-winged Swallow Steigidopteryx serripennis Migrant 
Bank Swallow Riparia riparia Migrant 
Cliff Swallow Hirundo pyrrhonota Migrant 
Barn Swallow Hirundo rustica Migrant 
Gray Jay Perisoreus Canadensis Resident 
Steller’s Jay Cyanocitta stelleri Resident 
Clark’s Nutcracker Nucifraga Columbiana Resident 
Black-billed Magpie Pica pica Resident 
American Crow Corvus brachyrhynchos Migrant 
Common Raven Corvus corax Resident 
Black-capped Chickadee Parus atricapillus Resident 
Mountain Chickadee Parus gambeli Resident 
Red-breasted Nuthatch Sitta Canadensis Resident 
White-breasted Nuthatch Sitta carolinensis Resident 
Brown Creeper Certhia Americana Migrant 
Rock Wren Salpinctes obsoletus Migrant 
House Wren Troglodytes aedon Migrant 
Winter Wren Troglodytes troglodytes Resident 
American Dipper Cinclus mexicanus Resident 
Golden-crowned Kinglet Regulus satrapa Migrant 
Ruby-crowned Kinglet Regulus calendula Migrant 
Western Bluebird Sialia Mexicana Migrant 
Mountain Bluebird Sialia currucoides Migrant 
Townsend’s Solitaire Myadestes townsendi Migrant 
Swainson’s Thrush Catharus ustulatus Migrant 
Hermit Thrush Catharus guttatus Migrant 
American Robin Turdus migratorius Migrant 
Gray Catbird Dumetella carolinensis Migrant 
Bohemian Wing Bombycilla garrulous Migrant 
Cedar Waxwing Bombycilla cedrorum Migrant 
Northern Shrike Lanius excubitor Migrant 
Loggerhead Shrike Lanius ludovicianus Migrant 
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BIRDS 
COMMON NAME SCIENTIFIC NAME COMMENTS 

European Starling Sturuus vulgaris Migrant 
Cassin’s Vireo Vireo solitaries Migrant 
Warbling Vireo Vireo gilvus Migrant 
Orange-crowned Warbler Vermivora celata Migrant 
Yellow Warbler Dendroica petechia Migrant 
Yellow-rumped Warbler Dendroica coronata Migrant 
Townsend’s Warbler Dendroica townsendi Migrant 
American Redstart Setophaga ruticilla Migrant 
MacGillivray’s Warbler Oporornis tolmiei Migrant 
Common Yellowthroat Geothlypis trichas Migrant 
Wilson’s Warbler Wilsonia pusilla Migrant 
Western Tanager Piranga ludoviciana Migrant 
Black-headed Grosbeak Pheucticus melanocephalus Migrant 
Lazuli Bunting Passerina amoena Migrant 
Green-tailed Towhee Pipilo chlorurus Migrant 
Spotted Towhee Pipilo maculates Migrant 
Chipping Sparrow Spizella passerine Migrant 
Vesper Sparrow Pooecetes gramineus Migrant 
Savannah Sparrow Passerculus sandwichensis Migrant 
Song Sparrow Melospiza melodia Migrant 
Lincoln’s Sparrow Melospiza lincolnii Migrant 
White-crowned Sparrow Zonotrichia leucophrys Migrant 
Dark-eyed Junco Junco hyemalis Migrant 
Red-winged Blackbird Agelaius phoeniceus Migrant 
Western Meadowlark Sturnella neglecta Migrant 
Yellow-headed Blackbird Xanthocephalus xanthocephalus Migrant 
Brewer’s Blackbird Euphagus cyanocephalus Migrant 
Brown-headed Cowbird Molothrus ater Migrant 
Bullock’s Oriole Icterus bullockii Migrant 
Cassin’s Finch Carpodacus cassinii Migrant 
Red Crossbill Loxia curvirostra Migrant 
White-winged Crossbill Loxia leucoptera Migrant 
Common Redpoll Carduelis flammea Migrant 
Pine Siskin Carduelis pinus Migrant 
American Goldfinch Carduelis tristis Migrant 
Evening Grosbeak Coccothraustes vespertinus Migrant 
House Sparrow Passer domesticus Resident 

MAMMALS 
COMMON NAME SCIENTIFIC NAME COMMENTS 

Pygmy Shrew Sorex hoyi Conifer forests 
Montane Shrew Sorex monticolus Conifer forests 
Northern Water Shrew Sorex palustris Mountain streams 
Preble’s Shrew Sorex preblei Sagebrush 
Vagrant Shrew Sorex vagrans Conifer forests 
Townsend’s Bat Corynorhinus towndsendii Conifer forests 
Big Brown Bat Eptesicus fuscus Conifer/deciduous forests 
Silver-haired Bat Lasionycteris noctivagans Coniferous forests 
Hoary Bat Lasiurus cinereus Douglas-fir, older forests 
California Myotis Myotis californicus Conifer forests, older forests 
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MAMMALS 
COMMON NAME SCIENTIFIC NAME COMMENTS 

Small-footed Myotis Myotis ciliolabrum Conifer forests, rocky substrates 
Long-eared Myotis Myotis evotis Conifer forests 
Little Brown Myotis Myotis lucifugus Widespread 
Fringed Myotis Myotis thysanodes Widespread 
Long-legged Myotis Myotis volans Coniferous forests 
Snowshoe Hare Lepus americanus Conifer forests 
White-tailed Jackrabbit Lepus townsendii Widespread 
Mountain Cottontail Sylvilagus nuttallii Widespread 
American Beaver Castor Canadensis Widespread, riparian 
American Porcupine Erethizon dorsatum Conifer forests 
Northern Pocket Gopher Thomomys talpoides Grasslands/meadows 
Southern Red-backed Vole Clethrionomys gapperi Conifer forest, riparian 
Montane Vole Microtus montanus Grasslands/meadows 
Meadow Vole Microtus pennsylvanicus Grasslands/meadows 
Bushy-tailed Woodrat Neotoma cinerea Widespread 
Muskrat Ondatra zibethicus Widespread 
Deer Mouse Peromyscus maniculatus Grasslands/ meadows 
House Mouse Mus musculus Widespread 
Yellow-bellied Marmot Marmota flaviventris Widespread 
Northern Flying Squirrel Glaucomys sabrinus Conifer forests 
Red Squirrel Tamiasciurus hudsonicus Conifer forests 
Columbian Ground Squirrel Spermophilus columbianus Grasslands/sagebrush 
Golden-mantled Ground Squirrel Spermophilus lateralis Conifer forests 
Yellow-pine Chipmunk Tamias amoenus Conifer forests 
Red-tailed Chipmunk Tamias ruficaudus Conifer forests 
Western Jumping Mouse Zapus princeps Widespread 
Coyote Canis latrans Widespread 
Gray Wolf Canis lupus Widespread 
Red Fox Vulpes Vulpes Widespread 
Mountain Lion Puma concolor Widespread 
Canada lynx Lynx Canadensis Conifer forests 
Bobcat Lynx rufus Widespread 
Striped Skunk Mephitis mephitis Widespread 
American Wolverine Gulo gulo Conifer forests 
River Otter Lontra Canadensis Widespread 
American Marten Martes Americana Conifer forests 
Fisher Martes pennant Conifer forests 
Short-tailed Weasel Mustela ermine Conifer forests 
Long-tailed Weasel Mustela frenata Conifer forests 
Mink Mustela vison Widespread, riparian 
Badger Tazidea taxus Grasslands 
Raccoon Procyon lotor Widespread 
Black Bear Ursus americanus Widespread 
Grizzly Bear Ursus arctos Conifer forests 
Moose Alces alces Conifer forests 
Elk Cervus elaphus Conifer forests 
Mule Deer Odocoileus hemionus Conifer forests 
White-tailed Deer Odocoileus virginianus Conifer forests 
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Bureau of Land Management Special Status Species (20 Species) 

COMMON NAME SCIENTIFIC NAME STATUS 
Bald Eagle Haliaeetus leucocephalus Sensitive 
Northern Goshawk Accipiter gentiles Sensitive 
Golden Eagle Aquila chrysaetos Sensitive 
Peregrine Falcon Falco peregrinus Sensitive 
Flammulated Owl Otus flammeolus Sensitive 
Great Gray Owl Strix nebulosa Sensitive 
Three-toed Woodpecker Picoids tridactylus Sensitive 
Black-backed Woodpecker Picoides arcticus Sensitive 
Loggerhead Shrike Lanius ludovicianus Sensitive 
Brewer’s Sparrow Spizella breweri Sensitive 
Townsend’s Big-eared Bat Plecotus townsendii Sensitive 
Long-eared Myotis Myotis evotis Sensitive 
Fringed Myotis Myotis thysanodes Sensitive 
Long-legged Myotis Myotis volans Sensitive 
Gray Wolf Canis lupes Sensitive 
Canada Lynx Lynx canadensis Threatened 
Wolverine Gulo gulo luscus Candidate 
Fisher Martes pennati Sensitive 
Grizzly Bear Ursus arctos horribilis Threatened 
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APPENDIX G 
Habitat Type Groups Tables 

HTG 1 – DRY and WARM DOUGLAS-FIR SERIES 
Historic Cover Type : PP and Grass/Shrub Ecotone, PP(DF) 
Management Area (MA): 1Riparian Protection Zone, 6 Big 
Game Winter Range, 9 Special Management Areas, 12 Visual 
Corridor 
Fire Group 4: Nonlethal Fire Regime 
6,161 Acres : BLM 21%; Private (Individual & Corporation) 
69%; State (DNRC) 9% ; State (FW&P) <1% & TNC <1% 

Natural 
Variability 

Current 
Condition 

Desired 
Condition 

Mean Disturbance Interval (yrs) 1/ 
Nonlethal severity 5-25 years > 50 years 10-15 years 

Primary Structural Component (% total acres): 

Grass/Forb/Shrub <1 0 <1 

Seedling-Sapling (0-5" dbh) <1-13 4 <1-13 

Pole (5-9" dbh) <1-12 2 <1-12 

Medium (9-15" dbh) <1-9 27 <1-9 

Large (15-21" dbh) 9-19 48 9-19 

Very Large (> 21" dbh) 67-87 19 67-87 

Cover Type : Dominant Species (% total acres): 

PP 85-89 75 85-89 

DF 6-9 25 6-9 

WL 4-7 0 4-7 

LP 1 0 1 

Patch Size (% total acres) : 

< 50 < 5% 74% < 5% 
50-150 5-10% 23% 5-10% 
150-250 10-25% 3% 10-25% 
250-500 25-40% 0% 25-40% 
>500 30-45% 0% 30-45% 
(av. patch size over 500 acres) (800 acs) -- (600 acs) 

1/ Mean Disturbance Interval:
	
Natural- historic mean fire frequency which maintained vegetation composition, structure and pattern prior to Euro-American settlement 

Current- current mean disturbance-free interval (disturbance can be human-induced but must emulate natural fire severity)
	
Desired- disturbance mean interval necessary to maintain the desired vegetation condition (disturbance : silvicultural treatment including RX fire)
	
* “Historic Condition” is an approximation of vegetation variability ranges prior to Euro-American settlement based on site potential, setting, disturbance regime and historical records (e g , 
Losensky, 1997, Historical Vegetation of Montana) 

Disturbance Severity: 
Nonlethal- < 20% mortality in the dominant overstory tree canopy layer 
Lethal- > 80% mortality in the dominant overstory tree canopy layer 
Mixed- Intermediate severity disturbance which commonly alternates between nonlethal and lethal severity events 
*MA: MAs listed denote predominate MAs for those HTGs; small inclusions of other MAs may be present but are not listed Recently acquired lands do not have MA designations therefore 
designations were extrapolated from nearby BLM lands of similar type 



 
    
 

          
      

  
         

      
       

 

 

 

 

 

 

 
  

    

 
 

  

 
 

    

 
 

  
 

    
 
 

 
 

   
 

   
 

   
    

   
    

   
    
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
 
 
 
 
 
 
 
 
 
 
   
 
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
     

  
 

 
 

  
 

  
   

 
 
 
 
 
 

 
 

 
 

 
 
 
 
 
 
  
 
 
 

 
 
 
 
 
 

 
 

 
 

 
  

 
 
 
 
 

 
     

 
 
 
 
 
 
 
 

  

 
 
 
 
 
 
 

  
 

 
 
 
 
 
 
 
 

  
 

   
              
          
              

                      
      

 
  
           

          
            

                       
        

 
 
 
 

HTG 2  - MODERATELY DRY AND WARM DOUGLAS-FIR SERIES
	

Historic Cover Type : PP, DF (WL, LP – minor components) 
Management Area (MA): 5 Big Game Summer/Fall Range, 6 Big Game 
Winter Range 
Fire Group 4 and 6: Nonlethal and Mixed Fire Regimes 
13,807 Acres : BLM 8%; Private (Individual & Corporation) 32%; State 
(DNRC) 43% ; State (FW&P) <1%; State (UofM) <1% & TNC 16% 

Natural 
Variability 

Current 
Condition 

Desired 
Condition 

Mean Disturbance Interval (yrs) 1/ 
Nonlethal and Mixed Severity 10-50 years > 50 years 10-30 years 

Primary Structural Component (% total acres): 

Grass/Forb/Shrub <1 0 <1 

Seedling-Sapling (0-5" dbh) <1-9 2 <1-9 

Pole (5-9" dbh) <1-9 4 <1-9 

Medium (9-15" dbh) <1-7 51 <1-7 

Large (15-21" dbh) 7-14 34 7-14 

Very Large (> 21" dbh) 50-65 9 50-65 

Cover Type : Dominant Species (% total acres): 

PP 63-66 34 63-66 

DF 4-7 62 4-7 

LP <1 2 <1 

WL 3-5 1 3-5 

Patch Size (% total acres) : 

< 50 < 5% 65% < 5% 
50-150 5-10% 31% 5-10% 
150-250 10-25% 4% 10-25% 
250-500 25-40% 0% 25-40% 
>500 30-45% 0% 30-45% 
(av. patch size over 500 acres) (800 acs) -- (600 acs) 

1/ Mean Disturbance Interval:
	
Natural- historic mean fire frequency which maintained vegetation composition, structure and pattern prior to Euro-American settlement 

Current- current mean disturbance-free interval (disturbance can be human-induced but must emulate natural fire severity)
	
Desired- disturbance mean interval necessary to maintain the desired vegetation condition (disturbance : silvicultural treatment including RX fire)
	
* “Historic Condition” is an approximation of vegetation variability ranges prior to Euro-American settlement based on site potential, setting, disturbance regime and historical records (e g , 
Losensky, 1997, Historical Vegetation of Montana) 

Disturbance Severity: 
Nonlethal- < 20% mortality in the dominant overstory tree canopy layer 
Lethal- > 80% mortality in the dominant overstory tree canopy layer 
Mixed- Intermediate severity disturbance which commonly alternates between nonlethal and lethal severity events 
*MA: MAs listed denote predominate MAs for those HTGs; small inclusions of other MAs may be present but are not listed Recently acquired lands do not have MA designations therefore 
designations were extrapolated from nearby BLM lands of similar type 



    
 

   
       

  
     

       
      

 

 

 

 

 

 

 
  

   

 
 
 

 
 

  

 
 

  
 

   
 

 
 

   
 

   
    

   
 

   
 

       
 

 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
 
 
 
 
 
 
 
 
 
   
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
    

  
 

 
 

 
 

 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
  
 
  
 
 

 
 

 
 
 
 
 
 
 
 
 
 

 
  

 
 
 
 
 

 
     

 
 
 

  
 
 
 
 

  

 
 
 
 
 
 
 

  
 

 
 
 
 
 
 
 
 

  
 

   
              
          
              

                       
     

 
  

           
          
            

                       
         

 
 
 
 
 
 
 
 
 

HTG 3 – MODERATELY MOIST and COOL DOUGLAS-FIR SERIES
	

Historic Cover Type : WL,DF (PP,LP) 
Management Area (MA): 5 Big Game Summer/Fall Range, 6 Big Game 
Winter Range 
Fire Group 6: Mixed Fire Regime 
10,235 Acres : BLM 12%; Private (Individual & Corporation) 17% & 
State (DNRC) 64% & TNC 7% 

Natural 
Variability 

Current 
Condition 

Desired 
Condition 

Mean Disturbance Interval (yrs) 1/ 
Mixed Severity 25-125 years > 50 years 50-100 years 

Primary Structural Component (% total acres): 

Grass/Forb/Shrub <1 0 <1 

Seedling-Sapling (0-5" dbh) 2-17 5 2-17 

Pole (5-9" dbh) 4-17 14 4-17 

Medium (9-15" dbh) 4-13 55 4-13 

Large (15-21" dbh) 40-53 23 40-53 

Very Large (> 21" dbh) 23-34 3 23-34 

Cover Type : Dominant Species (% total acres): 

DF 10-15 68 10-15 

PP 12-17 7 12-17 

WL 52-58 16 52-58 

LP 10-20 9 10-20 

POPULUS SPP. 1-5 <1 1-5 

Patch Size (% total acres) : 

< 50 5-10% 57% 5-10% 
50-150 5-10% 33% 5-10% 
150-250 10-20% 8% 10-20% 
250-500 10-20% 2% 10-20% 
>500 55-65% 0% 55-65% 
(av. patch size over 500 acres) (900 acs) -- (600 acs) 

1/ Mean Disturbance Interval:
	
Natural- historic mean fire frequency which maintained vegetation composition, structure and pattern prior to Euro-American settlement 

Current- current mean disturbance-free interval (disturbance can be human-induced but must emulate natural fire severity)
	
Desired- disturbance mean interval necessary to maintain the desired vegetation condition (disturbance : silvicultural treatment including RX fire)
	
* “Historic Condition” is an approximation of vegetation variability ranges prior to Euro-American settlement based on site potential, setting, disturbance regime and historical records (e g , Losensky, 
1997, Historical Vegetation of Montana) 

Disturbance Severity: 
Nonlethal- < 20% mortality in the dominant overstory tree canopy layer 
Lethal- > 80% mortality in the dominant overstory tree canopy layer 
Mixed- Intermediate severity disturbance which commonly alternates between nonlethal and lethal severity events 
*MA: MAs listed denote predominate MAs for those HTGs; small inclusions of other MAs may be present but are not listed Recently acquired lands do not have MA designations therefore 
designations were extrapolated from nearby BLM lands of similar type 



 
 

  
      

      
      

 
 

 
 

 

 

 
  

 
 

 
 

      
   

 
 

   
          

 
 

  
 

 
   

 
 

 
 

   
 

   
    

   
    

   
 

   

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
    

 
 

 
 

 
 

 
    

 
 

 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 

 
  

 
 

 
 
 
 
 
 
 
 

 
   

      
    

     
 

 
               

 
 
 

 
                

 
 
 

 
            

 
 
 

 
   
              
          
              

                       
     

 
  

           
          
            

                       
         

 
 
 
 
 
 
 
 
 
 
 
 
 
 

HTG 4 – MOIST (RIPARIAN) SUBALPINE FIR AND SPRUCE SERIES SERIES (Coniferous)
	
Historic Cover Type : ES(AF) 
Management Area (MA) 1 Riparian Protection Zone 
Fire Group 9: Lethal and Mixed Fire Regimes 
302 Acres : BLM 92%; Private (Corporation) 2% & TNC 6% 

Natural Variability Current Condition Desired 
Condition 

Mean Disturbance Interval (yrs) 1/ 
Mixed 
Lethal 

50-80 years (flood & fire) 
150-200 years (fire) 

50 yrs (logging/mining) 
100 yrs (mining) 

50-100 yrs 
(flood/fire) 

Primary Structural Component (% total acres): 

Grass/Forb/Shrub 4-36 0 4-36 

Seedling-Sapling (0-5" dbh) <1-54 0 <1-54 

Pole (5-9" dbh) <1-27 17 <1-27 

Medium (9-15" dbh) <1-29 46 <1-29 

Large (15-21" dbh) 11-54 37 11-54 

Very Large (> 21" dbh) 5-51 0 5-51 

Cover Type : Dominant Species (% total acres): 

DF 34-77 41 34-77 

WL 1-20 0 1-20 

LP <1-28 11 <1-28 

AF/ES and/or Populus spp. <1-26 48 <1-26 

Patch Size (% total acres): Patch size is not a meaningful 
descriptor associated with riparian stringers. Analyzing 
connectivity from a linkage and energy/material flow 
perspective would provide a better index of functionality. 

N/A N/A N/A 

1/ Mean Disturbance Interval:
	
Natural- historic mean fire frequency which maintained vegetation composition, structure and pattern prior to Euro-American settlement 

Current- current mean disturbance-free interval (disturbance can be human-induced but must emulate natural fire severity)
	
Desired- disturbance mean interval necessary to maintain the desired vegetation condition (disturbance : silvicultural treatment including RX fire)
	
* “Historic Condition” is an approximation of vegetation variability ranges prior to Euro-American settlement based on site potential, setting, disturbance regime and historical records (e g , Losensky, 
1997, Historical Vegetation of Montana) 

Disturbance Severity: 
Nonlethal- < 20% mortality in the dominant overstory tree canopy layer 
Lethal- > 80% mortality in the dominant overstory tree canopy layer 
Mixed- Intermediate severity disturbance which commonly alternates between nonlethal and lethal severity events 
*MA: MAs listed denote predominate MAs for those HTGs; small inclusions of other MAs may be present but are not listed Recently acquired lands do not have MA designations therefore 
designations were extrapolated from nearby BLM lands of similar type 



      
 

   
      
      

 
      
      
       

 

 

 

 

 

 

 
  

  
 

 
 

  
 

 
         

  

 
 

  

 
    

 
 

 
   

 
   

    
   

    
   

 
   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
   

  
 

 
 

 
 

 
 

 
  

 
 

 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 

 
  

 
 
 
 

 
     

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

   
              
          
              

                       
     

 
  

           
          
            

 
 
 
 
 
 
 
 
 
 

HTG 5  - MOIST and COOL SUBALPINE FIR SERIES
	

Historic Cover Type : WL, DF (mixed-conifer) 
Management Area (MA):  4 Elk Summer/Fall Range, 5 Big Game 
Summer/Fall Range, 6 Big Game Winter Range, 9 Special Management 
Areas 
Fire Group 9: Lethal and Mixed Fire Regimes 
9831 Acres : BLM 48%; Private (Individual & Corporation) 11%; 
State (DNRC) 37% ; State (UofM) 1% & TNC 3% 

Natural 
Variability 

Current 
Condition 

Desired 
Condition 

Mean Disturbance Interval (yrs) 1/ 
Mixed Severity 
Lethal Severity 

50-100 years 
100-200+ years 

>75 years 75-125 years 

Primary Structural Component (% total acres): 

Grass/Forb/Shrub <1-2 <1 <1-2 

Seedling-Sapling (0-5" dbh) 6-25 10 6-25 

Pole (5-9" dbh) 11-27 26 11-27 

Medium (9-15" dbh) 7-19 41 7-19 

Large (15-21" dbh) 40-54 18 40-54 

Very Large (> 21" dbh) 5-12 5 5-12 

Cover Type : Dominant Species (% total acres): 

DF 20-30 36 20-30 

PP 0 <1 0 

WL 38-42 14 38-42 

LP 28-39 41 28-39 

AF and ES 1-4 8 1-4 

Patch Size (% total acres) : 
< 50 
50-150 
150-250 
250-500 
>500 
(av. patch size over 500 acres) 

5-10% 
5-10% 
10-15% 
15-25% 
50-60% 
(600) 

68% 
32% 
0% 
0% 
0% 
--

5-10% 
5-10% 
10-15% 
15-25% 
50-60% 
(600) 

1/ Mean Disturbance Interval:
	
Natural- historic mean fire frequency which maintained vegetation composition, structure and pattern prior to Euro-American settlement 

Current- current mean disturbance-free interval (disturbance can be human-induced but must emulate natural fire severity)
	
Desired- disturbance mean interval necessary to maintain the desired vegetation condition (disturbance : silvicultural treatment including RX fire)
	
* “Historic Condition” is an approximation of vegetation variability ranges prior to Euro-American settlement based on site potential, setting, disturbance regime and historical records (e g , Losensky, 
1997, Historical Vegetation of Montana) 

Disturbance Severity: 
Nonlethal- < 20% mortality in the dominant overstory tree canopy layer 
Lethal- > 80% mortality in the dominant overstory tree canopy layer 
Mixed- Intermediate severity disturbance which commonly alternates between nonlethal and lethal severity events 



  
 

  
    

      
  

         
    

    

 

 

 

 

 

 

 
  

  
   

 
 

  
  

 
 

  
  

 
 

  

 
   

 
 

 
   

 
   

    
   

 
   

    
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
           

 
 

 
 

 
  

 
 

 
  

 
 
 

 
 
 
 
 
 
 
 
 

 
 

 
 
 
  
 
  
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 

 
  

 
 
 
 
 

 
     

 
 
 
 
 
 
 
 
 

 
 

 

 
 
 
 
 
 

 
 

 

 
 
 
 
 
 

   
              
          
              

                      
      

 
  
           

          
            

                       
        

HTG 6  - MODERATELY DRY  and COOL DOUGLAS-FIR SERIES
	

Historic Cover Type : DF, LP 
Management Area (MA): 3 General Forest Management, 5 Big 
Game Summer/Fall Range, 6 Big Game Winter Range, 9 Special 
Management Areas 
Fire Groups 5 & 6: Mixed and Lethal Fire Regimes 
3394 Acres : BLM 48%;  Private (Individual & Corporation) 27%;  
State (DNRC) 16% & TNC 9% 

Natural 
Variability 

Current 
Condition 

Desired 
Condition 

Mean Disturbance Interval (yrs) 1/ 
Mixed Severity 
Lethal Severity 

50-100 years 
>100 years 

> 75 years 
> 75 years 

50-100 years 

Primary Structural Component: % total acres; 

Grass/Forb/Shrub <1 0 <1 

Seedling-Sapling (0-5" dbh) 2-17 7 2-17 

Pole (5-9" dbh) 4-17 21 4-17 

Medium (9-15" dbh) 4-13 44 4-13 

Large (15-21" dbh) 40-53 26 40-53 

Very Large (> 21" dbh) 23-34 2 23-34 

Cover Type : Dominant Species % total acres 

PP ---- 2 5-10 

DF >75 73 >50 

WL ---- 5 10-15 

LP <25 19 <25 

AF and ES ---- <1 ----

Patch Size (% total acres) : 

< 50 5-15% 60% 5-15% 
50-150 45-55% 40% 45-55% 
150-250 25-35% 0% 25-35% 
250-500 5-15% 0% 5-15% 
>500 0% 0% 0% 
(av. patch size over 500 acres) -- -- --

1/ Mean Disturbance Interval:
	
Natural- historic mean fire frequency which maintained vegetation composition, structure and pattern prior to Euro-American settlement 

Current- current mean disturbance-free interval (disturbance can be human-induced but must emulate natural fire severity)
	
Desired- disturbance mean interval necessary to maintain the desired vegetation condition (disturbance : silvicultural treatment including RX fire)
	
* “Historic Condition” is an approximation of vegetation variability ranges prior to Euro-American settlement based on site potential, setting, disturbance regime and historical records (e g , 
Losensky, 1997, Historical Vegetation of Montana) 

Disturbance Severity: 
Nonlethal- < 20% mortality in the dominant overstory tree canopy layer 
Lethal- > 80% mortality in the dominant overstory tree canopy layer 
Mixed- Intermediate severity disturbance which commonly alternates between nonlethal and lethal severity events 
*MA: MAs listed denote predominate MAs for those HTGs; small inclusions of other MAs may be present but are not listed Recently acquired lands do not have MA designations therefore 
designations were extrapolated from nearby BLM lands of similar type 



  
 

   
    

      
  

     
   

   

 

 

 
 

 

 

 
  

 

 
 

  

 
 

  

 
 

  
 

   
 

 
 

   
 

   
    

   
    

   
 

   
    

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
    

 
 

   
 

 
 

 
   

 
 

 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 

 
 

 
 
 
 
 

 
     

 
               
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

   
              
          
              

                      
      

 
  
           

          
            

                       
         

HTG 7 – MODERATLEY DRY to MOIST and COLD SUBALPINE FIR SERIES
	

Historic Cover Type : LP (WL,DF) 
Management Area (MA): 3 General Forest Management, 5 Big 
Game Summer/Fall Range, 6 Big Game Winter Range, 9 
Special Management Areas 
Fire Group 7: Lethal Fire Regime 
12,253 Acres : BLM 83%; Private 4%; State (DNRC) 1% & 
State (UofM) 3%; TNC 9 % 

Natural 
Variability 

Current Condition Desired 
Condition 

Mean Disturbance Interval (yrs) 1/ 
Lethal Severity 120-250 years > 80 years 80 years 

Primary Structural Component (% total acres): 

Grass/Forb/Shrub <1 0 <1 

Seedling-Sapling (0-5" dbh) 6-42 17 6-42 

Pole (5-9" dbh) 11-45 51 11-45 

Medium (9-15" dbh) 14-41 29 14-41 

Large (15-21" dbh) 11-22 3 11-22 

Very Large (> 21" dbh) 5-23 <1 5-23 

Cover Type : Dominant Species (% total acres): 

DF 2-4 6 2-4 

WL 7-9 3 7-9 

LP 79-84 85 79-84 

AF and ES 4-9 6 4-9 

Patch Size (% total acres): 

< 50 5-10% 62% 5-10% 
50-150 5-15% 29% 5-15% 
150-250 5-15% 9% 5-15% 
250-500 5-15% 0% 5-15% 
>500 60-70% 0% 60-70% 
(av. patch size over 500 acres) (1000) -- (1000) 

1/ Mean Disturbance Interval:
	
Natural- historic mean fire frequency which maintained vegetation composition, structure and pattern prior to Euro-American settlement 

Current- current mean disturbance-free interval (disturbance can be human-induced but must emulate natural fire severity)
	
Desired- disturbance mean interval necessary to maintain the desired vegetation condition (disturbance : silvicultural treatment including RX fire)
	
* “Historic Condition” is an approximation of vegetation variability ranges prior to Euro-American settlement based on site potential, setting, disturbance regime and historical records (e g , 
Losensky, 1997, Historical Vegetation of Montana) 

Disturbance Severity: 
Nonlethal- < 20% mortality in the dominant overstory tree canopy layer 
Lethal- > 80% mortality in the dominant overstory tree canopy layer 
Mixed- Intermediate severity disturbance which commonly alternates between nonlethal and lethal severity events 
*MA: MAs listed denote predominate MAs for those HTGs; small inclusions of other MAs may be present but are not listed Recently acquired lands do not have MA designations therefore 
Designations were extrapolated from nearby BLM lands of similar type 



   

 

 

     

   

       
 

   

    

    

   

 
 

 
  

 

 

Chamberlain Habitat Type Groups Tables
 

Index for Species
 

Abbreviation Common Name Scientific Name 

PP ponderosa pine Pinus ponderosa 

DF Douglas-fir Pseudotsuga menziesii var. 
glauca 

WL western larch Larix occidentalis 

LP lodgepole pine Pinus contorta 

AF subalpine fir Abies lasiocarpa 

ES Engelmann spruce Picea engelmannii 

POPULUS SPP.   Quaking aspen and/or black 
cottonwood 

Populus tremuloides and/or 
Populus balsamifera subsp. 
Trichocarpa 



 
 

 

 

 

  

 
 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

   

 

 
 

 

             
         
           

         
         

      

    Hydrography and Riparian/Water Resources Status 
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Legend
No warranty is made by the Bureau of Land Management as to the 
accuracy, reliability, or completeness of these data for individual orNon-PFC segments 

303(d) Streams aggregate use with other data. Original data were compiled from 
various sources. This information may not meet National MapBLM Lands 0 0.4 0.8 1.6 2.4 3.2

Miles Accuracy Standards. This product was developed through digitalNHDchamberlain means and may be updated without notification. 
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Chamberlain Forestry Dominant Species
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Chamberlain Forestry Structure
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POLE) Pole size; 5 to 8.9" DBH 
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PTS) Two stories with largest being pole 
MEDI) medium size 9 to 14.9" DBH 
MMU) more than two stories, multi-stories, largest being medium size 
MTS) two stories with largest being medium size 
LARG) large size, 15 to 20.9" DBH 
LMU) more than two stories, multi-stories, largest being large size 
LTS) two stories with largest being large size 
VLMU) more than two stories, multi-stories, largest being very large 
VLTS) two stories with largest being very-large 
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NS) Non-Stocked 
AGR) Agriculture 
NF) Non-Forested 
NF1) grasslands 
NF2) shrublands 
NF4) riparian 
NF5) alpine 
XX1) agriculture 
XX4) barren 
XX5) water 
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Chamberlain Fire Starts with Habitat Type Groups
 

Legend
Fire Starts 1923-1935 
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