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Factors Affecting Plant Distributions 
Functionally, plants are rooted-in-place solar panels – strongly impacted by abiotic factors! 
 
1. Climate (winter low temps, summer high temps, precipitation) 
2. Physiography (slope, aspect, exposure, erosion, drainage) 
3. Soils (texture, nutrients, horizon structure, chemical constituents)  
4. Disturbance (intensity, interval; fire, storms, grazing, flooding, glaciation) 
 
Beyond the scope of this course to cover all of these (see Dendrology!) so couple are covered here: 
 
Aspect  
Aspect = direction that topography faces; north/south effects are particularly strong in terms of... 
(1) amount of direct sunlight 
(2) temperature 
(3) evaporation and transpiration 
 

 
 
Elevation 
Elevation decreases temperature (average 3.5 F decrease per 1,000' elevation gain) 
Elevation increases rainfall (windward slopes) or decreases rainfall (leeward slopes) 
 
Adiabatic processes influence temperatures, as follows... 
(1) less atmospheric pressure at high altitudes  
(2) less pressure means air parcels expand 
(3) increased volume of air parcels causes lower temperature 
 
In Rocky Mts. (sorta including BHs): prairie => pine forest => alpine meadows with elevation  
Prairie:  open, low-elevation grassland (dry, warm) 
Foothills:  shrubby transition from grasslands to forest (dry, warm) 
Montane:  pine forest with some aspen (wetter, warm)  (probably most of the Black Hills) 
Subalpine:  spruce/fir forest (wet, cool) 
Alpine:  no trees; dwarf vegetation (dry, cold) 
 
Adiabatic processes influence precipitation via rain shadows, as follows... 
(1) Warm air cools as it rises up mountains (adiabatic process) 
(2) Cool air holds less moisture so condenses as clouds and rain 
(3) Dry cool air heads down in elevation after passing mountain summits 
(4) Cool air warms as it drops (adiabatic process) so low elevations hit by hot dry air. 
 
Rainshadow = area of low precipitation of leeward side of mountains 
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Black Hills Region 
The 'Black Hills Tootsie Pop' (SD, E Wyoming, SE Montana, NW Nebraska)... pp. 8-9 in text 
 
1.  Central Core 
2.  Limestone Plateau 
3.  Minnelusa Foothills 
4.  Red Valley 
5.  Hogback Ridge 
6.  Gray Shale Hills 
7.  Plains (Wheatgrass/Sagebrush Plains + Wheatgrass/Needlegrass Plains) 
8.  Badlands 
 
Elevation Expanse 
 
1.  <4,500' = low elevation   (BFR, BHSU, Crow Peak, Spearfish Hatchery, etc.)  
2.  4,500 – 6,000' = mid elevation  (Higgins Gulch, Botany Bay, Big Hill) 
3.  >6,000' = high elevation   (Cement Ridge ... Harney Peak et al.) 
 
Growing Seasons 
 
Great Plains (Belle Fourche) = 136 days 
Boundary Areas (Spearfish) = 123 days 
Higher Elevations (Custer) = 78 days 
 
Major Communities (defined by dominant vegetation)  (see pp. 14-25 in text) 
 
1.  Deciduous Forest  
 a. Woodland Drainages (low to mid elevations; Ash, Boxelder, Elm, Cottonwood)  
 b. Bur Oak Woodland (low to mid-elevations, N & E BH; connects prairie and forest) 
 c. Aspen Groves (mid-high elevations in some wet/cool microsites) 
 d. Paper Birch Groves (mid-high elevations in some wet/cool microsites) 
 
2.  Ponderosa Forest 
 a. Ponderosa + Mixed Grass Prairie (low elevation, very dry sites) 
 b. Ponderosa + Bear Berry (mid- to high elevations, rocky soils and cliffs) 
 c. Ponderosa + Snowberry/Common Juniper (mid- to high elevations) 
 
3.  Other Pine Forest 
 a. Lodgepole Pine (~150 acres north of Rochford) 
 b. Limber Pine (~5 acres near Harney Peak) 
 
3.  Spruce Forest – cool/wet sites @ mid-high elevations (e.g., N-slopes + Mt. Valleys and drainages), 

not in Bear Lodge Mountains of E. Wyoming. 
 
4.  Grasslands and Shrublands 
 a. Wheatgrass/Needlegrass plains (low elevations; N/S and E of Black Hills) 
 b. Wheatgrass/Sagebrush plains (low elevation, N/S and W of Black Hills) 
 c. Badlands 
 d. Montane Grasslands (rocky or limestone substrates at high elevations) 
 e. Sedge Meadows (mid- to upper elevations by streams, especially where willow has declined) 



3 

Origins of the Black Hills Flora (~1,000 species total) 
 
1.  Rocky Mountains – 30% of flora by species number 
 

Examples:  Ponderosa Pine; Rocky Mt. Juniper; Aspen; Big Sagebrush; Oregon Grape 
 
 
2.  E. Deciduous Forests – 10% of flora by species number 
 

Examples:  Green Ash; Bur Oak; E. Juniper; E. Cottonwood; American Elm; Ironwood 
 
 
3.  Great Plains – 15% of flora by species number 
 

Examples:  Big Bluestem, Little Bluestem, Sideoats Gramma 
 
 
4.  Northern – 5% of flora by species number 
 
 Examples:  Paper Birch; White Spruce; Creeping Juniper 
 
 
5.  Widespread (circumpolar or otherwise) – 25% of flora by species number 
 

Examples:  Wild Yarrow; Common Juniper; Twinflower; Dwarf Scouring Rush; Box Elder 
 
 
6.  Exotics – 10% of flora by species number 
 

Examples:  Smooth Brome, Canada Thistle, Tansy, Yellow Goatsbeard 
 
 
7.  Endemics – <1% of flora by species number 
 

Examples:  White Spruce (var. densata) 
 


