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2011 Casey Addition lands –    

               5556 acres 

     Wind Cave NP total –  

              33851 acres 



Wind Cave Canyon – 

where natural resources, 

cultural resources,      

park maintenance,      

and                            

visitor use/protection  

intersect 



Wind Cave Canyon - from west park boundary (near Elk 

Mountain Campground), behind the Visitor Center/Headquarters, across 

US Hwy 385, onto new Casey addition, to confluence with Beaver Creek 

Canyon  



Wind Cave Canyon – 

Headquarters area 
• roughly half non-native, invasive   

   vegetation:  

Conium maculata (poison hemlock), 

Arctium minus (burdock),  

Leonurus cardiaca (motherwort), 

Rhamnus cathartica (buckthorn)  

and others 

 

• invasive species thrive with lack of 

natural disturbances and ongoing 

human-made disturbances, despite 

ongoing Integrated Pest Management 

treatments 

 

 



Challenge statement: How should Wind Cave Canyon 

be managed to best meet park goals? 

Questions: 

1) What are park goals? 

2) What are current conditions? 

3) What are desired conditions? 

4) How does the park move toward desired 

conditions (what tools, when applied)?  



The purpose of Wind Cave National Park is to 

protect unique Wind Cave resources and preserve 

and enhance mixed-grass prairie and native 

wildlife, while providing for the enjoyment of the 

public.  

Significance relative to vegetation: 

Wind Cave NP supports high quality examples of 

mixed-grass prairie, ponderosa pine, and riparian 

plant communities found in the Black Hills. 

From Wind Cave NP Foundation Statement 

(September 2011): 

Desired Conditions (within law and policy): Healthy 

plant communities are maintained in accordance with 

approved management plans. 



Current conditions 



Desired conditions? 

Input from NRCS Ecological Site Descriptions for 

wooded draws in MLRA 61 

1) Only 1 ESD in MLRA 61 includes any 

deciduous tree species 

 

2) Reference plant community is Big 

bluestem/Switchgrass/Needlegrass Plant 

Community  

(determined by study of rangeland relic areas, 

areas protected from excessive disturbance, and 

areas under long-term rotational grazing 

regimes; also trends observed in plant 

community dynamics and information acquired 

from historical accounts) 

Major Land Resource Area 61 – 

Black Hills Foot Slopes 



2.1 Big Bluestem/

Switchgrass/

Needlegrass

3.1 Kentucky Bluegrass/

Smooth Brome/

Shrubs

3.2 Kentucky Bluegrass

Sod/Forbs

2.2 Western Wheatgrass/

Kentucky Bluegrass/

Big Bluestem

2. Native/Invaded State

3.3 Annual/Pioneer/

Non-Native Perennial

Any Plant

Community

E (T1b)

1.1 Big Bluestem/

Switchgrass/

Needlegrass

1 Reference State

1.2 Western Wheatgrass/

Needlegrass/Big Bluestem

HCG
(1.1a)

GPF
(1.2a)

3. Invaded State

Woody Dominated

Plant Communities
(see Woody Draw Diagram)

1.4 Cottonwood &

Green Ash Saplings,

Shrubs

1.3 Snowberry/Plum/

Chokecherry/

Grasses

NU, NF  (1.2b)

NU, NF

(1.3a)

F, HB (1.3b)

F, HB
(1.4a)

NU, NF (1.1b)
NU,

NF

(T1a)

HCG
(2.1a)

PG
(2.2a)

NU,

NF
(T2a)

PB,

PG
(R3a)

HCG
(T2b)

S,

PG
(R3b)

HCG
(3.1a)

T (3.3a)

C (T5)

NU, NF
(T2c)

NU, NF
(T3)

F, TH, E
(T4)

Refer to narrative for details on pathways: C – Cropped, abandoned; E – Encroachment of non-native 

species; F – Fire; GPF – Grazing, precipitation, and fire returned to more normal disturbance levels; 

HB – Heavy browsing; HCG – Heavy continuous grazing; NU, NF – Non-use or very light use, and no 

fire for extended periods; PB – Presribed burning; PG – Prescribed grazing; S – Seeding; T – Time, 

with or without grazing; TH – Timber harvest.

1 Reference State

2 Native/Invaded State

3 Invaded State

4.1 Cottonwood/

Green Ash

4.2 Green Ash/

American Elm/

Bur Oak

NU, NF
(T1a, T2c, T3)

4.3 Green Ash/Shrubs/

Kentucky Bluegrass/

Smooth Bromegrass

4 Wooded State 3 Invaded State

(See main state and 

transition diagram.)

(See main state and 

transition diagram.)

F, TH, E
(T4)

NU, NF
(4.1a)

NU, NF
(4.2b)

F
(4.2a)

Refer to narrative for details on pathways:

E – Encroachment of non-native species; 

F – Fire; NU, NF – Non-use or very light 

use, and no fire for extended periods;

TH – Timber harvest.

From SD Technical Guide, Section II – 

Rangeland, Grazed Forestland, Native 

Pastureland Interpretations, October 2009 



Conclusions and/or questions relevant to Wind Cave Canyon project: 
• woody dominated plant communities are endpoint from lack of disturbances (no fire and no 

grazing) and appears most likely to proceed to invaded state in the long term; no exploration of 

disturbance regime(s) supporting maintenance of healthy wooded state 

 

• beware the possibility of increasing non-native species in areas with increased disturbances (e.g. 

fire, grazing) 

 

• no insight into Juniperus scopulorum (Rocky Mountain juniper) for current or desired 

conditions 

 

• no insight into Pinus ponderosa (ponderosa pine) for current or desired conditions 

 

• lumps plant communities with varying conservation ranks  

 

• relevance of ESD disturbance histories to Wind Cave NP?  

-before the 1950s , management of park land for grazing and fire was   

  basically the same as surrounding land 

-since 1950s, grazing has shifted from livestock to bison/elk and prescribed fire used  

  regularly since 1973. 

 

 

  



Desired conditions? 

Input from US National 

Vegetation Classification/ 

Wind Cave NP 1999 

Vegetation Mapping 

Project 
1) map classes determined through 

extensive field reconnaissance, data 

collection, and analysis in 

accordance with NVCS 

2) vegetation map created by 

interpretation of 1:12,000 scale 

1997 color infrared aerial 

photography, transferred to USGS 

digital orthophoto quarter-quads 

and 

analyzed with ArcInfo 



Map class (1999 WICA veg 

map) 
Plant community (NVCS association) Conservation 

Rank 

(NatureServe) 
Boxelder/Chokecherry Forest Ashleaf Maple/Chokecherry Forest G3 

Chokecherry Shrubland Chokecherry Shrubland G4Q 
Introduced Weedy Graminoid 

Herbaceous Vegetation 
Introduced Weedy Graminoid Herbaceous Vegetation GW 

Leadplant Shrubland No corresponding NVCS class – park management concern Not applicable 

Little Bluestem-Grama grass/TL 

Sedge Herbaceous Vegetation 
Little bluestem – (Sideoats grama, Blue grama)/ Threadleaf sedge 

Herbaceous Vegetation 
G3 

Mixed Urban or Built-up Land No corresponding NVCS class – park management concern Not applicable 

Mt Mahogany/Sideoats grama 

Shrubland I (15-50% cover) 
Mountain mahogany/Sideoats Grama Shrubland G5 

Ponderosa pine/Chokecherry Forest Ponderosa pine/Chokecherry Forest G4 

Ponderosa pine/Little bluestem 

Woodland 
Ponderosa pine/Little bluestem Woodland G3G4 

Ponderosa pine Limestone Cliff 

Sparse Vegetation 
Ponderosa pine Limestone Cliff Sparse Vegetation G4? 

Ponderosa Pine Complex II (15-75% 

cover) 
Ponderosa pine/Common juniper Woodland 
Ponderosa pine/Sunsedge Woodland 
Ponderosa pine/Western wheatgrass Woodland 

G4? 
G3 
G3 

Western Snowberry Shrubland Western Snowberry Shrubland G4G5 
Western wheatgrass – K Bluegrass 

Complex 
Western wheatgrass – Green needlegrass Herbaceous Vegetation 
Kentucky bluegrass Herbaceous Vegetation 
Big bluestem – Little bluestem Western Great Plains Herbaceous 

Vegetation  

G4 
GW 
G2 

Young ponderosa pine Dense Cover 

Complex 
No corresponding NVCS class – park management concern Not applicable 



Conclusions and/or questions relevant to Wind Cave Canyon project: 
 

• considerable detail on current species composition covering tree, shrub and forb species 

but little information on disturbance effects or transitions between vegetation types 

 

• 1999 WICA vegetation mapping products 13 years old but still largely accurate for Wind 

Cave Canyon; 

 

• no direct information on Juniperus scopulorum (Rocky Mountain juniper); indirect 

information may be available from some type descriptions 

 

• NatureServe conservation ranks highlight conservation concern for different vegetation 

types - conservation ranks range widely (from G2 – globally imperiled to G5 – globally 

secure) 
 



Desired conditions? 

Input from LANDFIRE 
                   = Landscape Fire and Resource Management Planning Tool,  

sponsored by US DOI and US DOA, Forest Service 

Nationwide map of LANDFIRE map zones 

Biophysical systems of 

interest: 

1) Western Great Plains 

Wooded Draw and Ravine 

(Zones 29 and 31) 

 

2) Northwestern Great Plains 

Mixedgrass Prairie (Zones 29 

and 31) 

 

3) Western Great Plains-Black 

Hills Ponderosa Pine 

Woodland and Savanna – 

Low Elevation Woodland and 

Savanna (Zones 29 and 31) 



Conclusions and/or questions relevant to Wind Cave Canyon project: 
 

• LANDFIRE is landscape-scale project, supporting strategic vegetation, fire, and fuels 

management planning  

 

• lack of fire has had large impact on northern Great Plains grasslands and wooded draws 

(increased shrub and tree components); Wind Cave NP recognized as much shorter fire 

return interval than other Northern Great Plains areas due to active prescribed fire 

program since 1973 

 

• provides input on conifers including  Juniperus scopulorum (Rocky Mountain juniper) in 

wooded draws –  

specifically, at a landscape scale,  

a) Rocky Mountain juniper has invaded into grasslands from wooded draws;  

b) fire in wooded draws decreases Rocky Mountain juniper and ponderosa pine (both non-

root sprouters);  

c) overabundance of Rocky Mountain juniper enhances flammability so high intensity fires 

may kill all aboveground vegetation; long-term impacts may be loss of deciduous wooded 

draw vegetation (e.g. loss of weak sprouters including green ash and American elm) 

 

• at a landscape scale, fewer wooded draws now than historically due to decreased 

regeneration of wooded draw trees/shrubs caused by livestock grazing (direct impacts to 

plants as well as indirect impacts such as soil compaction) and gain of shrublands/woodlands 

due to lack of fire 
 



Desired conditions? 

Input from Dr. Daniel Uresk Ecological Classification 
http://www.fs.fed.us/rangelands/ecology/ecologicalclassification/index.shtml 

From Monitoring Seral Stages in Boxelder-Hackberry-Snowberry 

Ecological Type, explained in 1990 Journal of Range Management article 

[Using multivariate techniques to quantitatively estimate ecological stages 

in a mixed grass prairie]. 

1) Seral stage indicated by 

statistical analysis of field-

collected data from a site  

 

2) Permanent macroplots 

used to observe vegetation 

dynamics over time (i.e., 

succession, retrogression, 

etc.) 

 

3) No Great Plains ecological 

types in Wind Cave Canyon 



Conclusions and/or questions relevant to Wind Cave Canyon project: 
 

• ecological types are dynamic and relative cover of species can change from natural 

disturbances, management, etc. without changing type  

 

• relative dominance of species can be quite variable among seral stages  

 

•  disturbances can cause change between vegetation types or between seral stages of a type 

(e.g., fire may move an ecological type towards early seral expression while fire suppression 

may allow an ecological type to move toward late seral expression;  

OR  

fire/suppression can cause a complete change in vegetation type)  



Desired conditions? 

Input from 2005 Wind Cave NP Cultural Landscape 

Report 
1) Describes rehabilitation 

approach  that maintains and 

enhances ecological systems 

  

2) Features from periods of 

significance are 

protected/maintained within 

healthy ecosystems 

  

3) protection of Wind Cave and 

surface ecosystems ensures the 

historic integrity of cultural 

landscapes 



Conclusions and/or questions relevant to Wind Cave Canyon project: 
 

•  humans have affected the vegetation of Wind Cave NP area as long as humans have been 

present 

 

• single most important cultural and natural landscape characteristic is the large natural 

systems and features including landforms, terrain, water streams, prairie and forest 

patterns, and caves  

 

• Headquarters area/Wind Cave Canyon vegetation is a result of hydrology changes 

resulting from construction of roads and buildings; introductions of ornamental plantings; 

and management spanning decades 

 

• Wind Cave Canyon between the Picnic Area and Elevator Building is significantly 

impacted by CCC planting projects  –  

over 5,500 trees and shrubs of native species planted between 1933 and 1938;  

much vegetation survives but has also increased in density – current vegetation conditions 

lack historic integrity 



Desired conditions? Help from Greg Eckert, NPS 

Restoration Ecologist,  through Technical Assistance 

Request with Natural Resource Stewardship office 



• Present desired conditions from natural resource 

management research at internal park meeting in late 

March 2012 

 

• Solicit input from all park staff on desired conditions 

(including source of recommendation) 

 

• Determine tools and timing 

 

• Desired conditions and tools finalized summer 2012; 

implementation begins fall 2012  

Next steps: 



2011 pilot project: investigate effects of tree thinning 

in a very small part of Wind Cave Canyon near the 

Visitor Center 

Location of camera taking photograph 



2011 pilot project: investigate effects of tree thinning 

in a very small part of Wind Cave Canyon near the 

Visitor Center 



2011 pilot project: investigate effects of tree thinning 

in a very small part of Wind Cave Canyon near the 

Visitor Center 

July 2011 November 2011 



Stay tuned for further developments –  

come down to visit Wind Cave Canyon and 

follow progress of  

Wind Cave Canyon Rehabilitation Project! 
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