
Ecological-
site type Grazing status

Total percent cover* by life form

Tree Shrubs
Perennial 
grasses

Annual 
grasses Forbs

Deep 
grassland

Ungrazed 0.3
(0–3.0)

8.6
(4.0–22.3)

16.2
(7.3–35.3) 0 0.5

(0–2.0)

Grazed 0 6.1
(0.7–14.3)

6.9
(0–18.7) 0 0.6

(0–4.7)
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Discussion other environmental factors will need to be considered since 
Hartnet is lower in elevation than Cathedral and Rock 
Springs. Evaluation of upland monitoring data relative to 
other data, such as ecosystem thresholds, landscape-scale 
data, climate records, etc., will facilitate identification of 
drivers and help to distinguish “natural” from anthropogenic 
change.  Annual reports of status are summarized for each 
park, and NCPN will begin to look for trends after 5 full years 
of data collection. 

The Northern Colorado Plateau Network (NCPN) of the National 
Park Service monitors upland vegetation and soils in 10 parks on the 
Colorado Plateau. Uplands represent the vast majority of land area 
in these parks and include grasslands, shrublands, woodlands, and 
forests. Upland ecosystems of the Colorado Plateau are 
characterized by low resistance and resilience, and global climate 
change is expected to alter levels and seasonality of dominant 
precipitation events, with unknown implications for plateau 
systems. Monitoring is most useful when management questions are 
incorporated in the design.

Introduction

Ecological-
site type Grazing status

Percent cover* of soil surface features
Crust, 

undiffer-
entiated

Cyano-
bacteria Lichen Moss Bare soil

Deep 
grassland

Ungrazed 68.3
(46.3–85.7)

4.8
(0–20.3)

0.1
(0–1.7)

0.5
(0–7.7)

4.6
(0–12.7)

Grazed 68.5
(34.7–89.0)

0.8
(0–5.7)

0.1
(0–1.3) 0 11.4

(0–42.3)

Provide park managers with:  
• Status and trend information for vegetation and soil attributes that 
increases fundamental understanding of upland systems
• Early warning of undesirable change

Goals

Monitoring was initiated at Capitol Reef National Park in 2007.  
The sampling design includes two key parts:

Survey design
• Mapped grasslands in allotments by ecological-site type 
(deep or rocky)
• Created spatially-balanced random sample of plot locations
• Performed power analysis on pilot data to determine 
adequate sample sizes and appropriate revisit design

Response design
Measured the following using standard sampling methods1: 
• Cover vegetation and soil surface
• Species richness
• Density of shrubs
• Basal and canopy gaps
• Soil stability

Methods

1 Sampling methods based on Monitoring manual for grassland, shrubland, and savannah ecosystems 
(2004)  by J. E. Herrick, J. W. Van Zee, K. M. Havstad, L. M. Burkett, and W. G. Whitford, USDA Jornada
Experimental Range.

Deep grassland in the 
Cathedral allotment 

(ungrazed)

Deep grassland in the 
Hartnet allotment

(grazed)

Monitoring Sites
Capitol Reef National Park provides an example of how upland monitoring addresses 
management questions.

Livestock grazing allotments
Cathedral - retired in 1999 
Hartnet - currently grazed
Rock Springs - retired in 1989

Specific goals of upland monitoring in the park include: 
• Quantifying impacts of grazing 
• Tracking recovery of deep grasslands in retired allotments 

In this preliminary analysis, the two retired allotments are lumped 
together in the ungrazed group.  As we acquire more data, we 
will examine recovery from grazing in each allotment separately.

Causes of patterns cannot be determined from these preliminary 
data and statistical tests are needed to validate the significance 
of possible patterns.  Although grazed vs. ungrazed is the 
primary comparison between these allotments, elevation and

* Mean (range)

Capitol Reef National Park

Grazed deep grasslandUngrazed deep grassland

Plant canopy gaps Plant canopy gaps

Plant basal gaps Plant basal gaps

Preliminary analyses illustrated numerous 
differences between deep grassland sites in 
grazed and ungrazed allotments including:

• lower cover of perennial grass, 
cyanobacteria, and moss in grazed than 
ungrazed allotments,  

• larger gaps between vegetation (correlated 
with higher potential for erosion) in grazed than 
ungrazed allotments,

• higher cover of bare soil in grazed than 
ungrazed allotments, and

• more frequent detection of exotic annual 
species in grazed than ungrazed allotments.

Results
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