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Vegetation Type
Forest and Woodland

Map Zones
10, 19

Model Splits or Lumps

This Biophysical Setting (BpS) is split into multiple models. This BpS is split into three types
based on dominance: one dominated by ponderosa pine with Douglas-fir; one dominated by
western larch; and one dominated by grand fir.

Geographic Range
Western Montana and northern Idaho, west of the Continental Divide.

Biophysical Site Description

Montane and lower subalpine zones, approximately 3,000-6,000ft primarily on north-facing
aspects west of the Continental Divide. Lower subalpine sites typically occur as relatively moist
subalpine fir habitat types.

Vegetation Description

Western larch occurs on more mesic/northerly Douglas-fir habitat types and more moist,
productive subalpine fir habitat types. Larch is mixed in with seral Douglas-fir, lodgepole pine,
or some ponderosa pine in the overstory. At lower elevations within this BpS, lodgepole pine can
be the dominant seral species and will persist in areas where the fire return intervals are less than
~80yrs (Williams et al. 1995, observation of White Mountain 1988 fire area in the Colville
National Forest). Longer fire intervals promote the development of Engelmann spruce and
subalpine fir stands. Mountain pine beetles often reduce the lodgepole pine component, possibly
promoting mixed-severity fires and inclusions of stand-replacing fires.

Understory species include: Vaccinium globulare, Clintonia uniflora, Menziesia ferruginia,
Linnea borealis, Alnus sinuate, and Physocarpus malvaceus.

BpS Dominant and Indicator Species

Symbol | Scientific Name Common Name

LAOC Larix occidentalis Western larch

PICO Pinus contorta Lodgepole pine




PSME Pseudotsuga menziesii Douglas-fir

ABLA Abies lasiocarpa Subalpine fir

Species names are from the NRCS PLANTS database. Check species codes at http://plants.usda.gov.

Disturbance Description
Mean fire return interval (MFRI) of ~40yrs. The fire regime is dominated by mixed-severity fire,
with more rare replacement fire and occasional small, patchy surface fires.

Naficy et al. (2015) found a composite patch-level median fire interval of 37yrs (minimum 18,
maximum 74) in mixed conifer forests in northwest Montana on the Flathead National Forest.
The study site included Douglas-fir, ponderosa pine (Pinus ponderosa), western larch (Larix
occidentalis), lodgepole pine, grand fir (4bies grandis), and occasional western white pine
(Pinus monticola), Engelmann spruce (Picea engelmannii), and subalpine fir (4bies lasiocarpa).
The study concluded that most fires were mixed severity (defined as a mix of low, moderate, or
high severity) and that high-severity fire was common.

Johnston (2016) found that dry-moist mixed conifer with a larch component prior to 1900 may
have burned as frequently as the dry ponderosa pine types in the southern Blue Mountains in
Oregon. He reported a MFRI of 12-21yrs from 1760-1890 and found little evidence of
replacement severity patches over the time period he reconstructed age structure (since 1860).

Mountain pine beetle will reduce canopy cover of lodgepole pine. Mistletoe may affect western
larch stands but is not included in the quantitative model.

Fire Frequency

Severity Avg FI Percent of All Fires Min FI Max FI
Replacement 202 19 50 250
Moderate (Mixed) 69 54 20 140
Low (Surface) 138 27
All Fires 38 100

Fire interval is expressed in years for each fire severity class and for all types of fire combined (All Fires). Average FI is the central tendency
modeled. Percent of all fires is the percent of all fires modeled in that severity class. Minimum and Maximum FIs show the relative range of fire
intervals as estimated by model contributors, if known.

Scale Description

Scale can be in small patches of 50ac but generally is 100s to 1,000s of acres (due to stand-
replacing fires requiring dry conditions or being wind-driven).

Adjacency or Identification Concerns

The mixed conifer zone in the Northern Rockies is broad and represents a moisture gradient that
affects fire regimes and species dominance. The Northern Rocky Mountain Dry-Mesic Montane
Mixed Conifer Forest and Woodland system was thus split into three BpSs to represent
differences in species dominance and fire regimes. BpS 10451 represents the drier sites and is
dominated by ponderosa pine and Douglas-fir with a very frequent, low-severity fire regime.
BpS 10452 is dominated by western larch and represents slightly more mesic sites. The fire
regime is dominated by moderately frequent, mixed-severity fires. BpS 10453 is dominated by
grand fir and represents more mesic, cool sites with longer mixed-severity fire regimes.



This system equates with Pfister et al.’s (1977) moist Douglas-fir, subalpine fir, and mesic grand
fir habitat types: ABLA/CLUN, all phases, ABLA/LIBO, ABLA/MEFE, ABGR/CLUN, PSME/
PHMA, PSME/VAGL, PSME/LIBO (PSME habitat types apply only to Montana, not to Idaho).

Johnston (2017) documented a shift in the species composition of dry-moist mixed conifer in the
southern Blue Mountains from 1860-2010. He found that stand regeneration after 1890 was
dominated by grand fir and that there was a corresponding decrease in western larch, Douglas-
fir, and ponderosa pine.

Issues or Problems

Native Uncharacteristic Conditions

Comments

Kerry Kemp reviewed this model during the 2016 BpS Review. Surface fire was added to the
closed states as a result of review and in line with Naficy et al. (2015), which suggests that this
BpS experienced a mix of low- and moderate-severity fires.

Additional author was Ed Lieser (elieser@fs.fed.us). Dan Leavell and Cathy Steward provided
additional post-workshop review of this model. This model was originally conceived for the BpS
"Northern Rocky Mountain Western Larch Woodland" and was revised slightly to be a split
within the Dry-Mesic Mixed Conifer BpS (Pohl 18 November 2005).

LANDFIRE National reviewers agreed that MFRIs should be more frequent (from 60yrs to
40yrs) with the inclusion of more frequent mixed-severity fire. Two reviewers agreed that
surface fire should be included at a low probability. The results of these changes were less Class
E, more Class D, and a more frequent MFRI.

Succession Classes

Mapping Rules

Upper Canopy Cover (%)
Layer  Height 0-10 11- 21- 31- 41- S51- 61- 71- 81- 91-
Lifeform (m) 20 30 40 50 60 70 80 90 100
Herb 0-0.5 A A A A A A A A A A
Herb 0.5-1.0 A A A A A A A A A A
Herb >1.0 A A A A A A A A A A
Shrub 0-0.5 A A A A A A A A A A
Shrub 0.5-1.0 A A A A A A A A A A
Shrub 1.0-3.0 A A A A A A A A A A
Shrub >3.0 A A A A A A A A A A
Tree 0-5 A A A A A A A A A A
Tree 5-10 C C C C B B B B B B
Tree 10-25 C C C C B B B B B B
Tree 25-50 D D D D E E E E E E
Tree >50 D D D D E E E E E E



Succession class letters A-E are described in the Succession Class Description section. Some classes use a leafform
distinction where a qualifier is added to the class letter: Brdl (broadleaf), Con (conifer), or Mix (mixed conifer and
broadleaf). UN refers to uncharacteristic native or a combination of height and cover that would not be expected
under the reference condition. NP refers to not possible or a combination of height and cover which is not
physiologically possible for the species in the BpS.

Description

Class A 9 Early Development 1 - All Structures

Indicator Species

Symbol | Scientific Name Common Name | Canopy Position
LAOC | Larix occidentalis Western larch Upper
PICO Pinus contorta Lodgepole pine | Upper
PSME Pseudotsuga menziesii | Douglas-fir Upper
ABLA | Abies lasiocarpa Subalpine fir Lower

Description
Young larch and lodgepole establish. In some areas, Douglas-fir may dominate following mixed-

severity fire, and in some cases, lodgepole pine may dominate following stand-replacement fire
and may persist for 60-100yrs before western larch begins to dominate.

Recent observations of this succession stage in the White Mountain 1988 fire area in the Colville
National Forest show Alnus sinuata, Salix scouleriana, and western larch dominating upper
layers at higher elevations; at lower elevations, lodgepole pine and Salix scouleriana dominate.
Abies lasiocarpa and Picea engelmannii are present at low cover values in the lower canopy at
all elevations (Colville National Forest ecology data).

Maximum Tree Size Class
Sapling >4.5ft; <5" DBH

Class B 14 Mid Development 1 - Closed

Indicator Species

Symbol | Scientific Name Common Name | Canopy Position
LAOC | Larix occidentalis Western larch Upper

PICO Pinus contorta Lodgepole pine | Upper

PSME Pseudotsuga menziesii | Douglas-fir Upper

ABLA | Abies lasiocarpa Subalpine fir Middle

Description
Larch, lodgepole, and Douglas-fir (poles to medium trees) continue to dominate. Without

disturbance, Douglas-fir can increase in understory. Subalpine fir may be present. Canopy cover
rarely exceeds 60%.



Maximum Tree Size Class

Medium 9-21" DBH

Class C

24

Indicator Species

Mid Development 1 - Open

Symbol | Scientific Name Common Name | Canopy Position
LAOC | Larix occidentalis Western larch Upper

PSME Pseudotsuga menziesii | Douglas-fir Upper

PICO Pinus contorta Lodgepole pine | Upper

ABLA | Abies lasiocarpa Subalpine fir Middle

Description
Larch, with some Douglas-fir, lodgepole, and subalpine fir. Open condition is created by

disturbance (fire, insect, or disease), which opens up more closed conditions (i.,e., Class B or

Class E).

Maximum Tree Size Class

Medium 9-21" DBH

Class D

29

Indicator Species

Late Development 1 - Open

Symbol | Scientific Name Common Name | Canopy Position
LAOC | Larix occidentalis Western larch Upper

PSME Pseudotsuga menziesii | Douglas-fir Upper

PICO Pinus contorta Lodgepole pine | Mid-Upper
ABLA | Abies lasiocarpa Subalpine fir Middle

Description
Large larch and Douglas-fir, favored by disturbance. Subalpine fir, grand fir, and lodgepole pine

will be reduced or eliminated by fire, insect, or disease.

Maximum Tree Size Class

Very Large >33" DBH

Class E

24

Indicator Species

Late Development 1 - Closed

Symbol | Scientific Name Common Name | Canopy Position
ABLA | Abies lasiocarpa Subalpine fir Upper

PSME Pseudotsuga menziesii | Douglas-fir Upper

LAOC | Larix occidentalis Western larch Upper

ABGR | Abies grandis Grand fir Mid-Upper




Description
Large-diameter larch and Douglas-fir dominate overstory; subalpine fir and grand fir are present
in the middle and understory. Lodgepole pine will be largely absent.

Canopy cover will rarely exceed 60%.

Maximum Tree Size Class
Very Large >33" DBH

Model Parameters

Deterministic Transitions

Disease

From Class Begins at (yr) Succeeds to After (years)
Earlyl:ALL 0 Midl1:CLS 19
Mid1:0PN 20 Latel:OPN 79
Midl:CLS 20 Latel:CLS 79
Latel:OPN 80 Latel:CLS 119
Latel:CLS 80 Latel:CLS 999
Probabilistic Transitions
Disturbance  Disturbance Moves Disturbance  Return Reset Age to Years Since
Type occurs In vegetation Probability = Interval New Class Start Last
to (yrs) Age After Disturbance
Disturbance?
Replacement  Earlyl:ALL  Earlyl:ALL 0.001 1000 Yes 0
Fire
Alternative Earlyl:ALL Mid1:OPN 0.01 100 Yes 0
Succession
Replacement Mid1:OPN Earlyl:ALL 0.005 200 Yes 0
Fire
Surface Fire Mid1:OPN Midl:OPN 0.008 125 No 0
Mixed Fire Mid1:OPN Midl:OPN 0.02 50 No 0
Wind or Midl:CLS Mid1:OPN 0.001 1000 Yes 0
Weather or
Stress
Competition Midl:CLS Midl:CLS 0.002 500 No 0
or
Maintenance
Replacement Midl:CLS Earlyl:ALL 0.004 250 Yes 0
Fire
Insects or Midl:CLS Midl:OPN 0.005 200 Yes 0
Disease
Surface Fire Midl:CLS Midl:CLS 0.008 125 No 0
Mixed Fire Midl:CLS Midl:OPN 0.01 100 Yes 0
Insects or Latel:OPN Mid1:OPN 0.003 333 Yes 0
Disease
Wind or Late1:OPN Latel:OPN 0.003 333 No 0
Weather or
Stress
Replacement Latel:OPN  Earlyl:ALL 0.004 250 Yes 0
Fire
Surface Fire Latel:OPN Latel:OPN 0.008 125 No 0
Insects or Latel:OPN Latel:OPN 0.01 100 No 0



Mixed Fire Latel:OPN Latel:OPN 0.02 50 No 0
Wind or Latel:CLS Mid1:OPN 0.003 333 Yes 0
Weather or
Stress
Surface Fire Latel:CLS Latel:CLS 0.008 125 No 0
Replacement Latel:CLS Earlyl:ALL 0.008 125 Yes 0
Fire
Mixed Fire Latel:CLS Late1:OPN 0.01 100 Yes 0
Insects or Latel:CLS Late1:OPN 0.01 100 Yes 0
Disease
References

Agee, James K. 1993. Fire ecology of Pacific Northwest forests. Island Press, Washington DC,
493 p.

Arno, S.F. 2000. Fire in western forest ecosystems. Pages 97-120 in: J.K. Brown and J. Kapler-
Smith, eds. Wildland fire in ecosystems: Effects of fire on flora. Gen. Tech. Rep. RMRS-GTR-
42-vol. 2. Ogden, UT: USDA Forest Service, Rocky Mountain Research Station. 257 pp.

Arno, S.F., HY. Smith and M.A. Krebs. 1997. Old growth ponderosa pine and western larch
stand structures: influences of pre-1900 fires and fire exclusion. Res. Pap. INT-495. Ogden, UT:
USDA Forest Service, Intermountain Research Station. 20 pp.

Arno, S.F., E.D. Reinhardt and J.H. Scott. 1993. Forest structure and landscape patterns in the
subalpine lodgepole pine type: A procedure for quantifying past and present stand conditions.
Gen. Tech. Rep. INT-294. Ogden, UT: USDA Forest Service, Intermountain Research Station.

17 pp.
Arno, S.F. 1980. Forest fire history in the northern Rockies. Journal of Forestry (78): 460-465.

Barrett, S.W. 2004. Altered fire intervals and fire cycles in the Northern Rockies. Fire
Management Today 64(3): 25-29.

Barrett, S.W. 2004. Fire Regimes in the Northern Rockies. Fire Management Today 64(2): 32-
38.

Barrett, S.W. 1994. Fire regimes on andesitic mountain terrain in northeastern Yellowstone
National Park. International Journal of Wildland Fire 4: 65-76.

Barrett, S.W. 1994. Fire regimes on the Caribou National Forest, Southeastern Idaho. Contract
final report on file, Pocatello, ID: USDA Forest Service, Caribou National Forest, Fire
Management Division. 25 pp.



Barrett, S.W. 2002. A Fire Regimes Classification for Northern Rocky Mountain Forests: Results
from Three Decades of Fire History Research. Contract final report on file, Planning Division,
USDA Forest Service Flathead National Forest, Kalispell MT. 61 pp.

Barrett, S.W., S.F. Arno and J.P. Menakis. 1997. Fire episodes in the inland Northwest (1540-
1940) Based on Fire History Data. USDA Forest Service, Intermountain Research Station.
General Technical Report INT-370.

Barrett, S.W., S.F. Arno and C.H. Key. 1991. Fire regimes of western larch-lodgepole pine
forests in Glacier National Park, Montana. Canadian Journal of Forest Research 21: 1711-1720.

Brown, J.K. and J. Kapler-Smith, eds. 2000. Wildland fire in ecosystems: effects of fire on flora.
Gen. Tech. Rep. RMRS-GTR-42-vol 2. Ogden, UT: USDA Forest Service, Rocky Mountain
Research Station. 257 pp.

Brown, J.K., S.F. Arno, S.W. Barrett and J.P. Menakis. 1994. Comparing the Prescribed Natural
Fire Program with Presettlement Fires in the Selway-Bitterroot Wilderness. Int. J. Wildland Fire
4(3): 157-168.

Davis, K.M., B.D. Clayton and W.C. Fischer. 1980. Fire ecology of Lolo National Forest habitat
types. USDA Forest Service, Gen. Tech. Report INT-79, Intermountain Forest and Range
Experiment Station. 77 pp.

Eyre, F.H., ed. 1980. Forest cover types of the United States and Canada. Washington, DC:
Society of American Foresters. 148 pp.

Fischer, W.F. and A.F. Bradley. 1987. Fire ecology of western Montana forest habitat types.
USDA Forest Service Gen. Tech. Report INT-223. Intermountain Forest and Range Experiment
Station. 94 pp.

Hawkes, B.C. 1979. Fire history and fuel appraisal study of Kananaskis Provincial Park. Thesis,
University of Alberta, Edmonton ALTA. 173 pp.

Hessburg, P.F., B.G. Smith, S.D. Kreiter, C.A. Miller, R.B. Salter, C.H. McNicoll and W.J.
Hann. 1999. Historical and current forest and range landscapes in the Interior Columbia River
Basin and portions of the Klamath and Great Basins. Part I: Linking vegetation patterns and
landscape vulnerability to potential insect and pathogen disturbances. Gen. Tech. Rep. PNW-
GTR-458. Portland, OR: USDA Forest Service, Pacific Northwest Research Station. 357 pp.

Johnston, J.D. 2016. Forest successional and disturbance dynamics in the southern Blue
Mountains of Oregon. Doctoral Dissertation. Oregon State University. Available:
https://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/59190/JohnstonJamesD2016.pdf?s
equence=1.

Keane, R.E., S.F. Arno and J.K. Brown. 1990. Simulating cumulative fire effects in ponderosa
pine/Douglas-fir forests. Ecology 71(1): 189-203.



Leavell, D.M. 2000. Vegetation and process of the Kootenai National Forest. Dissertation
abstracts, catalog #9970-793, vol 61-04B, page 1744, Ann Arbor, Michigan. 508 pp.

Lesica, P. 1996. Using fire history models to estimate proportions of old growth forest in
Northwest Montana, USA. Biological Conservation 77: 33-39.

Loope, L.L. and G.E. Gruell. 1973. The ecological role of fire in the Jackson Hole area,
northwestern Wyoming. Quaternary Research 3(3): 425-443.

Naficy, C.E., T.T. Veblen, and P.F. Hessburg. 2015. Spatially explicit quantification of
heterogeneous fire effects over long time series: patterns from two forest types in the northern
U.S. Rockies. Pages 168-173 in Proceedings of the large wildland fires conference; May 19-23,
2014; Missoula, MT. RMRS-P-73. Fort Collins, CO: U.S. Department of Agriculture, Forest
Service, Rocky Mountain Research Station. 310 p.

NatureServe. 2007. International Ecological Classification Standard: Terrestrial Ecological
Classifications. NatureServe Central Databases. Arlington, VA. Data current as of 10 February
2007.

Peet, R.K. 1988. Forests of the Rocky Mountains. Pages 64-102 in: M.G. Barbour and W.D.
Billings, eds. Terrestrial Vegetation of North America. Cambridge: Cambridge University Press.

Pfister, R.D., B.L. Kovalchik, S.F. Arno and R.C. Presby. 1977. Forest habitat types of Montana.
Gen. Tech. Report INT-34. Ogden, UT:USDA Forest Service, Intermountain Forest and Range
Experiment Station. 174 pp.

Quigley, T.M. and S.J. Arbelbide, tech. eds. 1997. An assessment of ecosystem components in
the interior Columbia basin and portions of the Klamath and Great Basins: volume 1. Gen. Tech.
Rep. PNW-GTR-405. Portland, OR: USDA Forest Service, Pacific Northwest Research Station.
4 vol. (Quigley, Thomas M., tech. ed.; The Interior Columbia Basin Ecosystem Management
Project: Scientific Assessment).

Romme, W.H. 1982. Fire and landscape diversity in subalpine forests of Yellowstone National
Park. Ecological Monographs 52(2): 199-221.

Romme, W.H. and D.H. Knight. 1981. Fire frequency and subalpine forest succession along a
topographic gradient in Wyoming. Ecology 62: 319-326.

Schellhaas, R., A.E. Camp, D. Spurbeck and D. Keenum. 2000. Report to the Colville National
Forest on the Results of the South Deep Watershed Fire History Research. USDA Forest Service,
Pacific Northwest Research Station, Wenatchee Forestry Sciences Laboratory.

Schmidt, K.M., J.P. Menakis, C.C. Hardy, W.J. Hann and D.L. Bunnell. 2002. Development of
coarse-scale spatial data for wildland fire and fuel management. Gen. Tech. Rep. RMRS-GTR-
87. Fort Collins, CO: USDA Forest Service, Rocky Mountain Research Station. 41 pp. + CD.



Smith, J.K. and W.C. Fischer. 1997. Fire ecology of the forest habitat types of northern Idaho.
INT-GTR-363. Ogden, UT: USDA Forest Service, Intermountain Research Station. 142 pp.

Steele, R., S.V. Cooper, D.M. Ondov, D.W. Roberts and R.D. Pfister. 1983. Forest habitat types
of eastern Idaho and western Wyoming. Gen. Tech. Rep. INT-144. Ogden, UT: USDA Forest
Service, Intermountain Mountain Research Station. 122 pp.

Tande, G.F. 1979. Fire history and vegetation pattern of coniferous forests in Jasper National
Park, Alberta. Canadian Journal of Botany 57: 1912-1931.

USDA Forest Service, Rocky Mountain Research Station, Fire Sciences Laboratory (2002,
December). Fire Effects Information System, [Online]. Available:
http://www.fs.fed.us/database/feis/ [Accessed 5/22/03].

Wadleigh, L. and M.J. Jenkins. 1996. Fire frequency and the vegetative mosaic of a spruce-fir
forest in northern Utah. Great Basin Naturalist 56: 28-37.

Williams, C.K., B.F. Kelley, B.G. Smith and T.R. Lillybridge. 1995. Forested Plant Associations
of the Colville National Forest. Gen. Tech. Rpt PNW-GTR-360. Portland, OR. USDA Forest
Service, Pacific Northwest Research Station. 375 pp.



	10452
	Northern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest - Larch
	Succession Classes
	Model Parameters
	References

