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Terrestrial Ecosystems 

Introduction 
Vegetation communities are broken down into two categories: Forested and Non-forested. For this 

analysis, Forested communities include: Spruce-Fir, Aspen-Mixed Conifer, Mixed Conifer Dry, and 

Woodlands. Non-Forested communities include: Forbes and Grasslands, Riparian, Sagebrush, Mountain 

Brush, and Alpine. In addition to the vegetation communities, this report will also address Barren Rock 

communities and affected resources for both terrestrial and aquatic habitats.  

Forested Vegetation Communities 
Vegetation communities are selected based on the interactive components that make up that specific 

ecosystem (e.g. species, connectivity, function, processes, etc...). Figure 1 is a successional model used 

to represent the different vegetation communities (spruce-fir, aspen and mixed conifer, mixed conifer dry, 

and woodlands) and associated disturbance.  

 

Figure 1. Natural successional model for forested vegetation communities 

Endemic levels of insect activity, along with other minor disturbances (figure 1 box 1b.), create gaps that 

maintain some structural diversity. Fire may or may not follow these epidemic insect events, but it is 

postulated that fire may often do so (since pure subalpine fir stands are not generally in the area). The 

representation of aspen will increase following beetle/fire mortality where aspen clones exist.  

Scale 

Spatial Scale 

The Forest boundary was selected from management and ownership. Land Type Associations (LTA) - in 

addition to vegetation types LTA’s are selected based on land type features (e.g. soil and hydrologic 

regimes, aspect, slope elevation etc...).   

Temporal Scale: Data from 1993 – 2008.  

 

1b. Small scale disturbance 
(fire/beetle/harvest) 

1a. Large scale disturbance 
(fire/beetle) outbreak) 

Spruce and fir 

Fir and spruce 

Shrub-grass-forb meadow 

Aspen-mixed/conifer-mixed/conifer (dry)  

Spruce dominated climax 
with fir as a subordinate, 

sparse understory Based on Jenkins 1998 
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Figure 2. Manti-La Sal National Forest boundary and other forested vegetation community spatial scales  
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Primary Data Sources  

For the purpose of this analysis the primary data sources include FIA data and VCMQ imagery and 

spatial data.  

Indicators 

Table 1. Indicators that will be used to determine forested vegetation community ecosystem integrity 

Indicator Rationale Measure 

Species 

Composition 

The composition of the forest by individual tree species is a measure of forest 

diversity within a forest community. 

Percent 

Composition 

Density and 

Stocking 

Stand Density Index (SDI) is a measure of absolute density and can be a 

measure of tree vigor and stand health.  Extremely high or low density and 

stocking can lead to poor stand health.    

Percent 

Stocking by 

Class 

Structural 

Diversity 

The height variation of individual trees is one measure of stand structural 

diversity.   

Vegetation Structural Stage (VSS) include:   

Grass/forb VSS1 0.0-0.1” 10% 

Seedling/Sapling VSS2 1.0-5.0” 10% 

Young Forest VSS3 5.0-12.0” 20% 

Mid Aged Forest VSS4 12.0-18.0” 20% 

Mature Forest VSS5 18.0-24.0” 20% 

Old Forest VSS6 >24.0” 20% 
 

Percent VSS 

by Class 

Productivity 
In general, gross annual growth (vegetation) is an indication of stand health, 

site will dictate a stands potential.    

Hundred Cubic 

Feet (CCF) 

Snags and 

Down Wood 

Standing dead trees and coarse woody debris on the forest floor are indicators 

of a healthy stand.    

Trees Per Acre 

(TPA) 

 
Stressor - Climate Change 

Climate trend on the forest show temperature and precipitation have increased.  Climate will affect all 
vegetation communities, the growth and mortality, fire behavior, and overall forest health.   

 
Figure 3. Manti-La Sal National Forest annual 
precipitation. 

 
Figure 4. Manti-La Sal National Forest annual 
temperature. 
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Spruce-Fir Communities 

General Description 

The spruce fir/conifer community type is found among 15 different Land Type Associations (LTA) on the 

Manti-La Sal National Forest and covers approximately 54,754 acres.   

Engelmann spruce-subalpine fir forests are typically found on the top of the Wasatch Plateau; in the La 
Sal Mountains from Geyser Pass to La Sal Pass; and North Creek in the Abajo Mountains in the La Sal 
Division. This forest type is a complex landscape pattern intermixed with dense conifer and intermingling 
with aspen forests. It can be found on landforms that range from gentle nearly flat terrain to extremely 
steep, north facing aspects. The Wasatch Plateau is a high elevation site (>9000 ft.), where extreme cold, 
moist conditions prevail most of the year.  

The Engelmann spruce-subalpine fir community provides habitat for many late-seral forest-related or 
dependent wildlife species, such as woodpeckers, blue grouse, many forest owls and goshawks.  

The proportion of Engelmann spruce typically increases with elevation. Spruce usually occurs in mixed 
species forests in association with subalpine fir, aspen and other conifers. However, there is a band of 
Engelmann spruce dominated stand generally above 9800 feet in elevation where aspen does not grow in 
association with this type. Below this elevation aspen assumes a seral role in the Engelmann spruce and 
subalpine fir forests. 

Engelmann spruce is a long-lived (>300 years) tree species and is found on cool moist to wet sites. The 
stands on the Wasatch Plateau range in age from 150 to over 250. There are areas where the trees are 
greater than 300 years old. They appear to be remnants of the Engelmann spruce trees that survived the 
last spruce beetle outbreak.  Engelmann regenerates readily but more often in partial shade on mineral 
soil microsites. Spruce is a shallow rooted species and is prone to windthrow. 

Engelmann spruce typically dominate the overstory, with subalpine fir interspersed in the understory. 
Quaking aspen is a major seral species of this forest type, but clones may be relatively small in size.  
Stand structure may appear to be somewhat multi-canopied, but upon closer examination this structure is 
created by the multiple-species composition. Generally, Engelmann spruce is present in a few age 
classes that comprise the overstory. Subalpine fir, being more shade tolerant, dominates the understory. 
Understory spruce may occur where canopy gaps provide some areas for establishment but are usually 
not as prolific as the fir.  Aspen is interspersed and takes over canopy gaps created from individual trees 
or small patch mortality events. Stands below 9800 feet elevation on the Wasatch Plateau tend to be 
multispecies and are described as more uneven-aged than other Engelmann spruce stands on the Forest 
(Pfister 1972; Hanley 1973; Hanley et al. 1975). Figure 1 is model representing natural succession and 
disturbance. 

Background 

Forest vegetation are affected by fire, insects and disease, climate, and human presence.  This 
assessment shows the effects of stressors for the past 30 years.  These stressors interact with each other 
and can have synergistic effects to natural resources.  There has been very little management of the 
Engelmann spruce-subalpine fir on the Manti-La Sal National Forest. However, the initial outbreak of 
spruce beetle mortality that was identified in Timber Canyon in 1980 was prepared for harvest. Removal 
was delayed by the loss of the main road access from the 1983 - 1984 landslide. The harvest of the 
original beetle killed trees began in 1993. Timber Canyon and the Twelvemile Timber Sales were the first 
to be analyzed and put up for sale. At that time it was thought that these sales would reduce the size of 
the epidemic.  That effort did not succeed. The spruce beetle epidemic increased rapidly across the 
Forest.  At that time approximately 10,000 acres of Engelmann spruce type were evaluated, one third of 
the affected stands were mechanically treated (i.e. sold and harvested). 
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Stressors  

Fire:  The role of fire is to maintain a heterogeneous pattern of species and structure classes. A mixed 

severity fire regime produces vegetation mosaics due to patchy nature of the fire, preventing development 
of large continuous blocks of homogenous ages and species. Fire exclusion (or the lack of fire on the 
landscape) led to increasing stand densities.  

Most of the spruce/fir vegetation community acres fall within FGR 5 (long fire return intervals 200+ years 
high severity, and stand replacing), see table 2.  The classification of a fire regime group will remain the 
same regardless of successional seral stages unless a vegetation type conversion occurs.  Multiple FRG 
are shown due to various vegetation grouping into one common Spruce/Fir vegetation category. 

Table 2. Spruce-fir vegetation community acres in fire regime groups. 

Classification Acres Percent Description 

FRG1 16048 29% Frequent fire return interval and typically low fire severity 

FRG2 430 1% Frequent fire return interval and typically high fire severity 

FRG3 1590 3% Moderate fire return interval and mixed fire severity 

FRG4 361 1% Moderate fire return interval and typically high fire severity 

FRG5 34675 63% Long fire return interval and typically high fire severity 

 

 

Contact: mhawks@fs.fed.us
Date: 11/21/2016

Document Name: VCC_Veg.mxd

North Zone

 Sanpete, Price, 
Ferron Ranger Districts

South Zone

 Moab Ranger District

South Zone

 Monticello Ranger District

1:700,000

/

1:500,000
0 2.5 5 7.5 10

Miles/

/
1:500,000

0 2.5 5 7.5 10
Miles

0 2.5 5 7.5 10
Miles

Vegetation Condition Classes within the

Vegetation Condition Class

IA

IB

IIA

IIB

IIIA

IIIB

Other

Manti-La Sal Forest Boundary

Spruce/fir Conifer Community

Figure 5. Spruce-fir vegetation community and the departure from historical conditions such as plant 
species, stocking amounts, and size and age classes. 
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Table 3 shows the majority of current departure conditions as moderate.  Correlating fire history shows a 
major lack of fire in this vegetation type over the past 100 years thus increasing the departure from 
historic conditions.  Fire exclusion (or the lack of fire on the landscape) has led to a monoculture and in 
some areas increased stand densities.  Lack of fire and increased stand densities are associated with the 
outbreak of large area beetle kill thus compounding the departure from historic conditions. Figure 5 
illustrates the departure from historical conditions such as plant species, stocking amounts, and size and 
age classes for spruce-fir vegetation communities on the Forest. 

Table 3. Amount of departure for spruce-fir vegetation community. 

Departure Acres Percent Description 

VCC1A 37 0% Very low departure from historical conditions at a minimum. 

VCC1B 344 1% Low departure from historical conditions at a minimum. 

VCC2A 35,903 66% Low to Moderate departure due to missed fire return interval & Beetle kill. 

VCC2B 15,009 27% Moderate to High departure due to missed fire return intervals & Beetle kill. 

VCC3A 1,042 2% High departure from historical conditions at a minimum. 

VCC3B 412 1% Very high departure from historical conditions at a minimum. 

 

Insects and Disease (Spruce Beetle): On the 
Wasatch Plateau, over 90 percent of the spruce greater 
than 8 inches in diameter underwent mortality due to the 
spruce bark beetle (see figure 7).  This event affected 
approximately 47,983 acres of this vegetation type 
(figure 6).  
 
Vegetation Succession (stand density):  Stands were 

overmature (i.e. Basal area greater than 150 square feet 
per acre and average stand Diameter greater than 16 
inches with greater than 65 percent spruce in the 
canopy, Munson 2005).  Stands were highly favorable for 
spruce bark beetle outbreak.  As a result, there is a lack 
of spruce, mature structure, and thermal cover 
particularly on the Wasatch Plateau.  There is a dynamic 
cycle between spruce and subalpine fir dominance, 
depending on stand conditions and insect activity. 
Recent Engelmann spruce beetle epidemics have 
affected extensive landscapes, favoring a shift to more 
dominance by subalpine fir. 

 

Figure 6. Acres of Engelmann spruce mortality 
from spruce bark beetle. 
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Figure 7. Geographic location of Engelmann spruce mortality. 
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Existing Condition 

Species Composition: The spruce/fir 
vegetation community contains three major 
species, Engelmann spruce, subalpine fir and 
aspen.  Aspen are typically, a low percentage 
of the composition, especially when stands are 
left undisturbed.  However, when disturbance 
like fire occurs and creates openings in the 
canopy aspen will usually establish.  
Engelmann spruce and subalpine fir will 
eventually dominate due to shade tolerance. 
The current composition (figure 8) shows 
subalpine fir are 49 percent, Engelmann 
spruce 30 percent, and aspen 21 percent. 
There are minor amounts of white fir, Douglas 
fir, limber pine, and blue spruce in transition 
areas where Engelmann spruce-subalpine fir, 
aspen and mixed conifer, and dry mixed 
conifer communities converge. These species 
will be assessed in their associated vegetation 
communities. Properly Function Condition 
(PFC) for the spruce/fir vegetation community, 
Engelmann spruce can range from 10 to 90 
percent averaging greater than 40 percent of 
the species composition. The lack of 
Engelmann spruce occurs on the Wasatch 
Plateau (i.e. North zone of the Manti-La Sal).  

 
Figure 8. Percent species composition by number of 
trees. 

Density and Stocking:  Density classes are 0-

25%, 25-35%, 35-60%, and greater than 60% 
of Max SDI.  Max SDI is 599 which is the 
maximum stand density for the spruce fir 
vegetation community.  Figure 7 shows over 53 
percent of the spruce-fir community are within 
the 0-150 SDI range or crown closure on-set of 
competition.  Approximately 18 percent of the 
spruce-fir acreage fall within the 150-210 SDI 
range or lower limit of full site occupancy. 
Approximately 10 percent of the spruce-fir 
acreage are within the 210-359 SDI range or 
lower limit of self-thinning. Approximately 19 
percent of the acreage fall within the greater 
than 359 SDI range or zone of imminent 
competition-mortality.  The spruce beetle 
epidemic occurring on the north-zone has 
resulted in sparsely stocked spruce-fir stands.   
PFC- Forty percent of the stands should have 
multiple canopies. Stand Density Index (SDI) 
not greater than 335.  There are some stands 
on the Moab and Monticello Districts that are 
greater than 335 SDI.  

 
Figure 9. Density and stocking (SDI) by acres. 
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Structural Diversity:  Figure 10 is the Forest’s 
structural stage class distribution by acres.  
There are 48,783 acres In the grass/forb (0-1”) 
and seedling sapling (1-5”) structural classes, 
this is approximately 90 percent of the 
spruce/fir vegetation community.  Basically, a 
majority of the Forest, if left to natural 
succession, will be even aged.   This situation 
is undesirable.  The current Forest’s 
distribution has low structural diversity. 
Currently, spruce beetle are low risk due to a 
lack of food source.  A majority of the stands in 
this vegetation type are on the same trajectory 
as in the past; in another 200 years the forest 
will be at high risk of another large scale beetle 
epidemic.   

 
Figure 10. Existing condition VSS by acreage of species. 

 

The percentages shown in figure 11 were 
based on the number of trees in the particular 
diameter classes from figure 8.  Currently, the 
Forest is deficient in young, mid-aged, mature, 
and old forest structure VSS 4, 5, and 6. 
Particularly, on the north-zone.  The forest 
structural stage distribution should reflect the 
blue bars in figure 6.  The orange bars are the 
current structural stage distribution on the 
forest.  There is a large discrepancy between 
existing condition and PFC. PFC “functioning” 
structural diversity (blue bars in figure 9) will 
reduce the risk of large scale mortality, and 
provides a range of options for wildlife habitat, 
forest products, and recreation activities.    

 
 

Figure 11. VSS existing condition and PFC proportioned 
by acres. 

Growth and Mortality:  Figure 12 shows the 

forest growth and mortality of quaking aspen, 

subalpine fir and Engelmann spruce.  As 

mentioned the spruce beetle epidemic has 

resulted in large scale mortality of Engelmann 

spruce. In addition spruce mortality has 

resulted in an increase in subalpine fir 

growth.  Currently silviculture efforts on the 

north-zone have been focused on removing 

dead standing spruce.  Additionally, there are 

an overabundance of snags.  There are 

approximately 56 snags per acre 5-12 inches 

in diameter, 25 snags per acre 12-18 inches 

in diameter and 18 snags per acer greater 

than 18 inches in diameter.         

 
Figure 12. Annual gross growth and mortality in cubic feet. 
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Trends (Past 30 years; Future 40 years - 2020-2060) 

 

Species Composition: Historically, two 
issues have resulted in the drastic shifting 
of species dominance from Engelmann 
spruce to subalpine fir; 1) The lack of 
management in spruce fir stands, and 2) 
large scale insect epidemic.   Over the next 
40 years we expect to see subalpine fir 
dominance in the spruce fir vegetation 
community. A species composition 
comprising 60 percent Engelmann spruce is 
desirable.  Naturally that may take several 
decades.   

 
Figure 13. Species composition trend by number of trees. 

 

Density and Stocking:  In 1993 over 50 

percent of the acres in the spruce-fir 
vegetation community in the zone of 
imminent competition-mortality (i.e. SDI 
greater than 360).  Stand densities in this 
range are at high risk of insect and disease 
as well catastrophic fire.  By 2010 most of 
the damage from the beetle had occurred. 
Proportions should be more evenly 
distributed.  Even distributions reflect 
spatial diversity to some extent.  Now 
stands are sparsely stocked but will 
progress, over several decades, toward the 
same stand densities as shown in 1993 
unless management changes the trajectory 
of the current stand density.      
 

 
Figure 14. SDI trend proportioned by acres. 

Structural Diversity:  Major changes in 
stand structure and composition resulted in 
the loss of mature Engelmann spruce (most 
evident on the Wasatch Plateau).  In 1993 
VSS1 contained 10 percent less acres than 
VSS 1 in 2014.  This means from 1993 to 
2014 mid-aged, mature, and old trees died, 
creating openings. In those openings 
regeneration of Engelmann spruce, 
subalpine fir, and aspen established.  The 
amount of acres in VSS 4, VSS 5 and VSS 
6 were higher 1993 than currently.  Over 
time and without major disturbance the 
forest will move toward mature structure.  
The amount of acres in VSS 3, 4, 5, and 6 
will increase naturally. However, Vegetation 
management e.g. thinning can decrease 
the amount of time it may take to achieve 
desirable structural proportions across the 
Forest.           
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Mortality and Growth: Over the past 

twenty years insects and disease have 
been active in both Engelmann spruce and 
subalpine fir.   

FIA data is averaged over time and show a 
drastic increase in Engelmann spruce 
mortality in 2014.  More accurately, the 
mortality has peaked and stands are 
beginning to regenerate to subalpine fir.   

Over the next few decades we expect to 
see significant reduction in Engelmann 
spruce mortality, an increase in subalpine 
fir mortality and aspen to stay at the same 
level or increase slightly.  This prediction is 
based on natural thinning of advanced 
regeneration of subalpine fir, and artificial 
and natural regeneration of Engelmann 
spruce. Growth will likely increase from 
regenerating stands of Engelmann spruce.  
Harvested areas that are artificially planted 
will add to future growth.  Over the next 40 
years growth should look similar to the 
1993 data.  

PFC – Endemic insect and disease 
populations, should affect less than 10 
percent of the host type.  Root disease and 
insect activity occur in groups of less than 
50 trees.   

 
Figure 16. Growth and mortality trend data of subalpine fir, 
Engelmann spruce and aspen in cubic feet. 

 

 

 

 

 

 

 

 

 

Resources Impacted 

This vegetation community supports a wide variety of bird species including three-toed woodpecker, pine 

siskin, ruby-crowned kinglet, mountain chickadee, and dusky grouse.  It provides important nesting and 

foraging habitat for accipiters including the northern goshawk, Cooper’s hawk, and sharp-shinned hawk 

as well as for buteos such as the red-tailed hawk.  It is a common vegetation type for red squirrels and is 

important thermal and hiding cover for game species such as elk and deer during the summer and fall.   

 
Photo 1. Photo of Spruce-Fir habitat on the Manti-La Sal National Forest.  
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Aspen-Mixed Conifer Communities 

General Description 

The aspen/mixed conifer community type is found among 44 different Land Type Associations (LTA) on 

the Manti-La Sal National Forest and covers approximately 342,739 acres.   

Seral quaking aspen stands are widely distributed throughout the Forest. Generally, tree ages vary from 

60 to 150 years. Aspen is considered an early seral species on these sites. Quaking aspen provides 

forage and cover to a variety of wildlife species as well as livestock. Aspen forests have productive 

herbaceous understories, and are important for mule deer and elk summer habitat and migratory birds. 

Quaking aspen maintains watershed condition, enhances soil productivity, and is aesthetically pleasing. 

Most management of aspen has been at the stand scale. Larger treatment areas would disperse 

grazing/browsing use of aspen sprouts, allowing young aspen tress to grow in the canopy. Conifer 

encroachment, fires suppression, grazing and drought have affected the development of aspen mixed 

conifer stands across the Forest.  Non-Forested Vegetation Communities 

Background  

The 1915 and 1965 timber inventories on the Manti Division showed that aspen declined 34 percent from 

194,245 acres to 127,831 acres; from which the Forest estimated that 1600 acres would need to be 

treated annually to return aspen to historic conditions (USDA, 1986).  All documented fires prescribed and 

natural, timber harvests, fuels treatments and insects and disease averaged over the past 30 years show 

approximately 1200 acres annually being effectively treated (USDA, 2016).  

Stressors 

Vegetation Succession (conifer encroachment):  Conifers such as white fir, Douglas-fir, Engelmann 

spruce, subalpine fir, and ponderosa pine have been replacing the seral aspen in these stands over the 
past 130 years.  Aspen is an early seral tree species in the mixed conifer zone that relies primarily on 
vegetative suckering to regenerate (see figure 1). Lack of disturbance allows conifer tree encroachment, 
which results in less aspen, increased acreage of conifer stands that are less diverse, and forest stands 
that are structurally continuous (less mosaic-like).  

Previous silvicultural treatments at the stand scale have been successful in regenerating aspen when at 
least 100 acres or more have been harvested or when at least 75 percent of the conifer overstory has 
been killed by fire (figure 1-1b). Bear Canyon and Twelvemile burns were over 1000 acres in size and 
have regenerated extremely well.  However, even though treatments may regenerate aspen not enough 
acres are being treated with large enough disturbance (figure 1-1a.).  Historically, it is estimated that 
160,400 acres seral aspen existed on the Forest.  There is now estimated to be only 96,017 acres of 
seral (i.e. stable aspen state properly functioning) aspen on the Manti-La Sal National Forest.  The lost 
acres have converted to ponderosa pine, Engelmann spruce- subalpine fir, Douglas fir, or white fir forest 
types.  There are approximately 246,722 acres of aspen in transition state.    

Grazing and Fire: The increase in stands succeeding to conifers is the result of changes occurring in the 
understory from past overgrazing by sheep and cattle, and fire exclusion. Livestock grazing over the past 
120 years has significantly reduced accumulations of fine fuels (shrubs and herbaceous layers). This 
situation has produced fewer fire starts and generally smaller fires. A majority (79%) of the Aspen and 
Mixed Conifer vegetation community is within Fire Regime Group (FRG) 1 or a frequent fire return interval 
(0-35 years) with mixed severity fire resulting in less than 75% of the dominant overstory vegetation being 
replaced.  The other 12% is within FRG 5 or a long fire return interval (200+ years) and high fire severity 
resulting in complete stand replacement. Fire suppression maintains the conifer-dominated overstories. 

According to analysis, the majority (79%) of the Aspen and Mixed Conifer vegetation community is within 
FRG 1 or a frequent fire return interval (0-35 years) with mixed severity fire resulting in less than 75% of 
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the dominant overstory vegetation being replaced.  This is typical for this forested community.  The next 
12% within this vegetation community is within FRG 5 or a long fire return interval (200+ years) and high 
fire severity resulting in complete stand replacement.  Analysis indicates the Sanpete, Price/Ferron 
Districts should have frequent/low severity fires accompanied by broken and isolated infrequent/high 
severity fires.  The Moab District indicates a transition from the probability of frequent/low severity fires to 
infrequent/high severity stand replacement fires.  The Monticello District indicates a majority of 
frequent/low severity fires with a transition on the east end of the district to the possibility for 
infrequent/high severity fires. The classification of a fire regime group will remain the same regardless of 
successional seral stages unless a vegetation type conversion occurs.  Multiple FRG are shown due to 
various vegetation grouping into one common Aspen/Mixed Conifer vegetation category. 

Table 4. Aspen-Mixed Conifer vegetation community acres in Fire Regime Groups. 

Classification Acres Percent Description 

FRG1 269,638 79% Frequent fire return interval and typically low fire severity 

FRG2 917 0% Frequent fire return interval and typically high fire severity 

FRG3 24,623 7% Moderate fire return interval and mixed fire severity 

FRG4 6,212 2% Moderate fire return interval and typically high fire severity 

FRG5 39,668 12% Long fire return interval and typically high fire severity 

 
Figure 17. Aspen-Mixed Conifer vegetation community and the departure from historical conditions of plant 
species, stocking amounts, and size and age classes. 
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Table 5. Amount of departure for Aspen-Mixed Conifer community. 

Departure Acres Percent Description 

VCC1A 26 0% Very low departure from historical conditions at a minimum 

VCC1B 12,782 4% Low departure from historical conditions at a minimum 

VCC2A 79,450 23% Low to Moderate departure due to missed fire return intervals 

VCC2B 179,366 52% Moderate to High departure due to missed fire return intervals and conifer 
encroachment 

VCC3A 66,432 19% High departure from historical conditions due to missed fire return intervals 
and vegetation type change 

VCC3B 904 0% Very high departure from historical conditions at a minimum 

According to analysis, the majority (52%) of the Aspen-Mixed Conifer vegetation community is within 
VCC2B or moderate to high departure from historical conditions.  The next 23% is within VCC2A or low to 
moderate departure followed by 20% within VCC3A or high departure from historical conditions.  This 
indicates a seral transition from Aspen dominated to more shade tolerant mixed conifer species due to 
lack of several fire return intervals.  Frequent low severity fires within this vegetation community are 
typical until several fire return intervals are missed.  Once Aspen has been converted to a Mixed Conifer 
stand then probability of less frequent/high severity stand replacement fires increase.  This is prevalent on 
all districts. 

Existing Condition  

Species Composition: In the aspen and 

mixed conifer community 44 percent are 
aspen.  This includes stable aspen (i.e. self-
perpetuating aspen with no or minimal conifer 
presence). Conifers are 32 percent of the 
composition, much of the conifer 
encroachment occurs on east and west slopes 
transitioning from north to south facing slopes. 
Gambel oak is 24 percent composition, 
occurring at the lower elevation range (8000 
ft.) of the aspen mixed conifer community. The 
lack of disturbance allows the natural 
progression of aspen to succeed to conifers.  
This loss of aspen is a concern to Forest 
managers in the Intermountain West.  These 
changed conditions make the forest more 
susceptible to large-scale insect infestations, 
disease outbreaks, and severe wildland fires, 
possibly endangering overall forest ecosystem 
health (Hood and Miller 2007).     Properly 
Function Condition for the aspen and mixed 
conifer vegetation community is conifer 
composition less than 10 percent. Shrub and 
herbaceous layers should be well developed 
with ground cover at least 85 percent.   

 
Figure 18. Percent species composition by number of 
trees. 
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Density and Stocking:  There are 
approximately 106,314 acres sparsely 
stocked (crown closure on-set of competition, 
SDI ranging 0-144).  This is due to insects and 
disease, and wildfire. There are 53,935 acres 
moderately stocked (lower limit of full site 
occupancy, SDI ranging 144-202). There are 
approximately 109,461 acres on the forest 
that are densely stocked (lower limit of self-
thinning, SDI greater than 202). There are 
56,330 acres that are Overstocked (zone of 
imminent competition-mortality, SDI greater 
than 346).  Overstocked condition causes tree 
growth to slow and can lead to susceptibility 
to successful insect attacks, most of the 
overstocking occurs on the Moab/Monticello 
Districts. PFC- Forty percent of the stands 
should have multiple canopies. Stand Density 
Index (SDI) not greater than 335 or Basal 
Area less than 150. 

 
Figure 19. Density and stocking (SDI) by acres. 

Structural Diversity:  In the aspen and 
mixed conifer vegetation type a majority of 
the species and small diameter 
(approximately 264,961 acres), less than 5 
inches diameter.  Stands across the forest 
lack mature structure or large diameter old 
trees.  Aspen for the most part don’t reach 
VSS 6 (diameter greater than 18 inches).  
However there are mixed conifers the will 
reach VSS6.  The large amount of smaller 
diameter trees are form past disturbances 
(e.g. wildfires, insects and disease) that have 
occurred on the forest.   The blue bars in 
figure 19 are the desired proportions of forest 
structure.  PFC are:  Grass/forb 40 percent, 
saplings 40 percent, Young 30 percent, Mid-
aged 30 percent, Mature 30 percent and Old 
Forest 30 percent. Aspen in mixed conifer 
stands containing conifer understory and 
overstory cover >25 percent may be at risk of 
loss (Bartos and Campbell 1998). 

 

Figure 20. VSS existing condition and PFC proportioned 
by acres. 

*see appendix for VSS Existing Condition by species 
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Growth and Mortality:  Snags greater than 

18 inches diameter are approximately 6 per 

acre, which are optimal for wildlife habitat.  In 

the 5 to 12 inch diameter class of snags there 

are approximately 38 snags per acre.  Many 

of these snags are a result of increasing 

dieback and decline was reported across the 

western United States following a drought 

from 2001-2004. Mortality rates peaked in 

2007-2008 and have since returned to pre-

drought levels.   The agents involved in 

dieback and decline varied depending on 

location, but tend to be a complex of wood 

boring beetles and canker diseases in Utah 

(Guyon and Hoffman 2009).   

  
Figure 21. Annual gross growth and mortality in cubic 
feet. 

Trends (Past 30 years; Future 40 years - 2020-2060) 

      

Aspen are a species of interest in his 
vegetation community.  Projects over the past 
decade have been designed to increase the 
amount of aspen on the forest.  Aspen 
defoliation and decline (Scottorn 2016) were 
the cause of aspen mortality shown in figure 
22. Conifers like subalpine fir were invading 
(Scottorn 2016).   Harvests and wildfires 
occurring in 2010 until current, have reduced 
subalpine fir and increased aspen and 
gamble oak.  The large increase in the 
number of trees of aspen and gambel oak are 
from large scale stand replacing fires 
occurring on both north and south zones.  
Other conifers like Douglas fir, white fir and 
Engelmann spruce have been stable. PFC-
include epidemic defoliation less than 50 
percent of crown, mortality less than 5 trees 
per acre.    
 

 
Figure 22. Species composition trend by number of 
trees. 
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Structural Diversity:  In this vegetation 

community gambel oak and aspen contain 
most of the species composition.  Aspen and 
gambel oak are considered disturbance 
species perpetuated on site by fire, disease 
(Bartos 2001).  Insects and disease as well 
as wildfire are likely the result of high 
percentages of trees in VSS 1and 2 classes.   
Mature and old growth trees in the aspen and 
mixed conifer vegetation community.  
Structurally, diameter distributions have 
remained the same from 1993 to 2014.        

Figure 23. Vegetation Structural Stage 1993 and 2014 
comparison proportioned tree count and diameter. 

Density and Stocking: In 1993 proportions 
of the aspen community were evenly 
distributed.  Over time stands have become 
less dense, likely due to insects and disease.  
Twenty percent of stands are greater than 
359 SDI, meaning high susceptibility to 
disease, insect attacks and high severity 
large scale stand replacing fire.  Stands in the 
210-359 and greater than 359 SDI correlate 
to conditions VCC2B – (52% of vegetation 
community) moderate to high departure due 
to missed fire return intervals and conifer 
encroachment (see figure 17).  Mixed conifer 
stands in the 150-210 SDI class are stands 
needing pre-commercial thinning (PCT).  
PCT will improve stand health and move 
stands toward mature structure (VSS 4 and 
5) quicker than natural development. 

 
Figure 24. SDI trend proportioned by acres. 

 

Growth: Gross growth has declined from 
1993.  Climate change including higher 
temperatures have impacted tree growth.  In 
addition mortality of Engelmann spruce and 
other conifers have decreased overall forest 
gross growth.   

Mortality:  Aspen decline, insects and 
disease affecting Douglas fir, Engelmann 
spruce, and true firs are responsible for the 
increased amount of mortality (USDA 2016 
insects) in this vegetation community over the 
past two decades. Mortality has increased 
from 1993 more than 5 times.  Mortality is 
beginning to decline, insects and disease are 
also declining particularly spruce bark beetle, 
Douglas fir beetle and aspen decline (USDA 
2016 insects).     

 
Figure 25. Growth and mortality trend in cubic feet. 
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Resources Impacted 

This community type is a very “species rich” type, important for a large number of species throughout the 

successional stages.  Aspen as an early seral species is important for many bird species such as 

Cassin’s finch and western tanager.  It is especially important for cavity nesters and is important summer 

range for big game, providing both forage and cover components.  Aspen is also a very important 

vegetation type for many raptor species.  It is one of the most important cover types supporting northern 

goshawks in Utah.  If quaking aspen continues to decline in this community type, it will likely impact 

goshawks.    

 
Photo 2. Photo of Aspen-Mixed Conifer habitat on the Manti-La Sal National Forest.  

Mixed-Conifer Dry Communities 

General Description 

Mixed conifer forests generally grow on drier sites and are composed of Douglas-fir, white fir, subalpine 
fir, Engelmann spruce, blue spruce, limber pine, and aspen. At the landscape scale, Douglas-fir can 
dominate depending on site condition. Mixed conifer stands on the Price side of the Manti Division can 
contain as much as 65 percent Douglas fir, 25 percent white fir and 10 percent aspen. Stands on the 
Manti side of the Division contain approximately 20 percent Douglas fir, 60 percent white fir and 20 
percent aspen. In the La Sal Division, mixed conifer stands contain approximately 70 percent Douglas-fir, 
15 percent white fir, and 15 aspen. The mixed conifer forest has a multi-layered canopy, primarily as a 
result of species differentiation.  

Endemic levels of insect and disease are present. Insects, disease and fire play a major role in 
maintaining the diversity of composition and structure. Historically, fires burned every 30-50 years as 
mixed-severity events (Amundson et al. 1996). Fire suppression in this type has resulted in increased 
stand densities, resulting in increased insect mortality.  

Mixed conifer provides important habitat for many wildlife species, some of which include threatened, 
endangered and regionally sensitive species. The diversity of vegetation species composition, structure 
and multi-layered canopy all contribute to the important attributes for the many wildlife species that 
depend on this type. Old growth dependent and related species rely on this type across the Forest. 
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Background 

There is a strong representation of old growth forest as indicated by decadence, structure, and old trees. 
Adequate mixes of structural classes exist across the landscape. Stands are multi-aged and multi-
canopied, and the lower canopy layer has become denser. Past management practices have had variable 
impacts to structure and species composition. Insect and disease are species-specific within a stand. 
Because of the intermixed species composition, insect and disease events do not result in significant 
losses in forest cover. 

Stressors 

Dwarf mistletoe affects approximately one-fourth of ponderosa pine (Sub-regional PFC assessment). As a 
result of fire exclusion for the last 100 years, ladder fuels and extremely dense stands of ponderosa could 
contribute to wildfires outside the historical range of intensity and size. In addition to ladder fuels, there is 
a buildup of forest litter that increases potential fire hazard and lethal fire effects on vegetation by 
concentrating heat on the upper soil layers and around the stems of trees and shrubs. Past harvest and 
thinning has contributed to the high fuel loads because of accumulations of slash.  Stand structures are 
typically multi-layered with a range of tree sizes. The climate is warm and dry with annual precipitation of 
16 to 24 inches. Historically, fires burned as non-lethal underburns at intervals from 5 to 25 years 
(Amundson et al. 1996). Mountain pine beetle mortality has been increasing in the Elk Ridge area on the 
Monticello District. The Kigalia timber sale removed almost 80 percent of the pine stands due to the 

mountain pine beetle caused mortality.  

The risk in this ecosystem is moderate for stand-replacing wildfires. The risk is greatest to an overall loss 
of seral species that would have otherwise survived lower intensity fires. Large, stand-replacing fires, or 
continued exclusion of relatively frequent non-lethal surface fires will compromise the historical balance of 
patterns and structures. Typically, a post-fire increase in herbaceous vegetation may temporarily improve 
habitat for early succession dependent species such as elk, deer and domestic livestock. There would be 
a trade-off for those species that are dependent on or require late successional stages of growth. In 
addition to unplanned vegetation changes, more intense disturbances have significant negative effects on 
soil and water quality. Potential loss or reduction of habitat conditions for late-seral dependent wildlife 
species is high. 

According to analysis, the majority (68%) of the Mixed Conifer (dry) vegetation community is within FRG 1 
or a frequent fire return interval (0-35 years) with mixed severity fire resulting in less than 75% of the 
dominant overstory vegetation being replaced.  This is typical for this forested community.  The next 28% 
within this vegetation community is within FRG 2 or a longer fire return interval (35 – 100 years) with less 
than 75% of the dominant overstory vegetation being replaced.    Analysis indicates the majority of fires in 
this vegetation community should occur on the Moab/Monticello Districts with frequent low severity fires.  
The classification of a fire regime group will remain the same regardless of successional seral stages 
unless a vegetation type conversion occurs.  Multiple FRG are shown due to various vegetation grouping 
into one common Mixed Conifer (dry) vegetation category. 

Table 6. Mixed Conifer Dry vegetation community acres in Fire Regime Groups. 

Classification Acres Percent Description 

FRG1 72396 68% Frequent fire return interval and typically low fire severity 

FRG2 21 0% Frequent fire return interval and typically high fire severity 

FRG3 29773 28% Moderate fire return interval and mixed fire severity 

FRG4 1850 2% Moderate fire return interval and typically high fire severity 

FRG5 1728 2% Long fire return interval and typically high fire severity 
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Figure 26. Mixed Conifer Dry vegetation community and the departure from historical conditions such as 
plant species, stocking amounts, and size and age classes. 

According to analysis, the majority (52%) of the Mixed Conifer (dry) vegetation community is within VCC 

2A or low to moderate departure from historical conditions.  The next 23% is within VCC 1B or low 

departure followed by 23% within VCC 2B or moderate to high departure from historical conditions.  This 

indicates that this vegetation type is trending away from open park-like stands to denser stocked stands 

allowing for more shaded tolerant species, thus transitioning from historically frequent/low severity fire 

return intervals to less frequent/higher severity fire return intervals.  

Table 7. Amount of departure for Mixed Conifer Dry Community. 

Departure Acres Percent Description 

VCC1A 2 0% Very low departure from historical conditions at a minimum. 

VCC1B 24432 23% Low departure from historical conditions. 

VCC2A 55674 52% Low to Moderate departure due to missed fire return intervals and 
increased stand densities. 

VCC2B 21011 20% Moderate to High departure due to missed fire return intervals and 
increased stand densities. 

VCC3A 4095 4% High departure from historical conditions due to missed fire return 
intervals and vegetation type change. 

VCC3B 19 0% Very high departure from historical conditions at a minimum. 
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Existing Conditions 

Species Composition:  At the forest level, 
and using FIA data, aspen are 53 percent of 
the species composition. This composition of 
aspen are high because some of the data 
collected encompass south facing stable 
aspen stands.  Stands that have drier and 
hotter soils and lower elevations.  As a result 
white fir, Douglas fir and ponderosa pine are 
proportionately lower than project level data.  
This is due to the difference in geographic 
delineation of data and Forest level 
averaging of species.      

 

 
Figure 27. Percent species composition by number of 
trees. 

 

 

 

Density and Stocking:  Harvest has 

eliminated most of the late successional 
ponderosa pine from this forest community. 
Fire exclusion has allowed the regenerating 
ponderosa pine stands to be denser (SDI 
greater than 197) than would have occurred 
under historical fire regimes (SDI less than 
197). Previous timber management targeted 
the removal of the large, older trees while 
ignoring the dense ponderosa pine 
understory.   In addition, the density of small 
trees surrounding mature trees is increasing 
(USDA 2006 assessment).   SDI greater than 
197 and more than 80% of the acreage 
containing diameters in VSS 1 and 2 (see 
figure 29) mean ladder fuels go from forest 
floor to the upper canopy layer.   

 
Figure 28. Density and stocking (SDI) by acres. 
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Structural Diversity:  Ponderosa pine is 
the most affected (timber harvest and fire 
exclusion) forest type on the Manti-La Sal. 
Historical stand structures were typically 
multi-layered with a range of tree sizes. 
Past timber management practices, 
however, have moved the dry mixed 
conifer community to an uneven-aged 
structure as a result of commercial 
overstory removal, and pre-commercial 
thinning from below (in ponderosa pine 
stands occurring on the south zone). The 
majority of acres are dominated by 8-14 
inch DBH trees (due to past overstory 
removal, thinning from below, and fire 
exclusion). Pine is also invading into other 
vegetation types (riparian, aspen, etc.).  
Structures are predominantly made up of 
trees in the mid-aged classes, with very 
dense understories and varying size 
classes (USDA 2006 assessment). Old 
growth ponderosa pine wildlife habitat has 
been reduced and is fragmented across 
the forest.  

 

Figure 29. VSS existing condition and PFC proportioned by 
acres. 

 

Growth and Mortality:  In the mixed 
conifer dry community growth has been 
exceeding mortality for Douglas fir and 
ponderosa pine.  Aspen and white fir have 
had more mortality than growth in cubic 
feet.   

  
Figure 30.  Annual gross growth and mortality in cubic feet. 
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Trends (Past 30 years; Future 40 years - 2020-2060) 

Species Composition:  The reduction in 

numbers of trees for white fir and 

Douglas fir are partly due to Western 

spruce budworm and Douglas fir beetle 

which have impacted Douglas fir and 

other true firs on the forest (USDA 2016 

insects).  Increasing symptoms of 

dieback and decline were recorded 

following a drought from 2001-2004 that 

peaked in 2007-8 in aspen. Subsequent 

symptoms and mortality rates have since 

returned to near pre- drought levels. The 

agents involved in dieback and decline 

varied depending on location, but tend to 

be a complex of wood boring beetles and 

canker diseases (Guyon and Hoffman 

2009) 

 
Figure 31. Species composition trend by number of trees. 
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Structural Diversity:  Structural diversity 
or diameter distribution show stands in 
this vegetation community are uneven-
aged.   Even though proportions don’t 
reflect PFC shown in figure 29 stands 
have structural diversity.  There is a large 
amount of the acreage in VSS 1 and VSS 
2 both in 1993 and 2014.  High amount of 
small diameter trees are likely due to 
wind events, insects and disease, and 
wildfires.  Within this vegetation 
community there has not been much 
timber harvest activity on the north zone.   
Mature and old growth structure are hard 
to achieve due to the species of trees and 
relatively hot dry low elevation sites.      

 

 

Figure 32. Vegetation Structural Stage 1993 and 2014 
comparison proportioned by tree count and diameter. 

 

Density and Stocking: Over 50 percent 
of the acreage have been greater than 
197 SDI.  This means stands are dense.  
Not only are stands dense but vertically 
fuel goes from the forest floor to the top 
of the canopy see diameter distribution in 
figure 33.  Some of the second growth 
ponderosa pine stands contain fuel 
loadings and ladder fuels that could result 
in uncharacteristic losses from severe 
wildfire. If stands continue to increase in 
density large stand-replacing fires, and/or 
the continued exclusion of low intensity 
fires may compromise the historical 
balance of patterns and structures within 
the ecosystem. Uncharacteristic wildfire 
would further reduce old growth that has 
already been reduced due to past 
management activities (USDA 2006 
PFC). 

 

Figure 33. SDI trend proportioned by acres. 
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Growth and Mortality:  Gross growth in 
the mixed conifer dry vegetation 
community has decreased from 1993 to 
current.  Climate change influencing 
warmer winters and summers is likely a 
big contributor to such changes in gross 
growth.  In addition, if the number of trees 
are reduced (mortality), especially larger 
diameter trees, the absence of those 
trees can drastically effect on gross 
growth.   

 

 
Figure 34. Growth and mortality trend in cubic feet. 

Resources Impacted 

This vegetation community should exist in a diversity of structural stages, or successional stages, across 

the landscape, with young forest and mature/old forests all present. Even areas burned in high severity 

fires or pockets of severely burned areas in mixed severity fires provide habitat for some species, 

especially species such as Lewis woodpecker, three-toed woodpecker and cavity-nesting species such 

as western bluebirds. Other species such as Grace’s warbler, flammulated owl and Allen’s big-eared bat 

require habitat components associated with mature forests such as higher canopy cover, large trees and 

snags. Vegetative structure, rather than plant species composition, may be the most important habitat 

factor to flammulated owls (Hayward and Verner 994).  These small owls prefer forest with an open, multi-

layered canopy with understory vegetation to support insect prey, and patches of dense foliage for 

roosting cover. They hunt their insect prey (moths, beetles, caterpillars and crickets) by aerial pursuit or 

gleaning of foliage, in open habitat or along forest edges. They tend to avoid young dense tree stands 

where hunting is difficult.  Mixed severity burns may enhance flammulated owl habitat by creating forest 

openings and snags, however, large areas of severe crown fire diminish habitat quality in the short-term. 

Selective thinning and prescribed burning that tend to restore forests to more open pre-Columbian 

physiognomy may be beneficial to flammulated owls, provided large old trees, in open stands with some 

dense vegetation for roosting, are retained (Hayward and Verner 1994).  Wild turkeys also occur across 

the Forest in ponderosa pine habitats, where they also utilize a mix of mature stands for roosting and 

openings with a productive understory herbaceous component.  

Abert's squirrels are the species most directly dependent on ponderosa pine habitat on the 

Moab/Monticello district.  The Abert's squirrel diet consists of the cambium, buds and seeds of ponderosa 

pine, with an important high-protein component of hypogenous fungi, which grows on the roots of live 

ponderosa pine in areas with litter cover greater than 5 cm in depth.  When available, acorns can make 

up a high percentage of the diet. Habitat requirements are described in Patton (1975) and Pederson et al. 

(1976) as mature ponderosa pine stands including groups of larger trees (>15" dbh) with interlocking 

crowns and an open understory or low-density of Gambel's oak.   Tree characteristics largely determine 

the quality of squirrel habitat, with a direct relationship between the number of interlocking crowns and the 

quality of habitat (Brown 1984).  Other stand characteristics positively correlated with squirrel habitat are 

mean tree diameter (DBH) and tree height (Pederson et al. 1976).   Squirrel use was negatively 

correlated with a high percentage of shrub cover (Pederson et al. 1976).   Descriptions of the understory 

composition in optimum squirrel habitat vary, and it appears the open understory and needle-covered 

forest floor often cited as characteristics of squirrel habitat are related to mature ponderosa pine forests 

and not necessarily a direct requirement of the squirrel.   

0

1,000,000

2,000,000

3,000,000

4,000,000

5,000,000

6,000,000

7,000,000

8,000,000

1993 2008 2009 2010 2011 2012 2013 2014

Gross Growth Mortality



 

29 

The Abert's squirrel population on the Abajo Mountains is centered on ponderosa stands on the south 

side of the range.  Abert’s squirrels occur across Elk Ridge in association with ponderosa pine.  There is 

a population on the La Sal Mountains centered on Buckeye Reservoir area in Colorado, but these tassel-

eared squirrels are also found in other locations around the north and south sides of the range where 

there are ponderosa pine stands.  

Northern goshawks can also be found in association with ponderosa pine habitats, where they need 

diverse habitat structures to provide for a diversity of prey species and mature stands for nesting habitat. 

These large accipiters prey upon small mammals and birds (e.g., squirrels, rabbits, grouse, woodpeckers, 

jays, robins).  As raptor populations are often limited by prey populations, habitat considerations for 

important goshawk prey are used to outline necessary components for goshawk foraging habitat.  In 

general, goshawk foraging habitat is optimized in forests with relatively open understories and large trees 

(Reynolds et al 1992).  The large tree component should include snags, downed logs and mature/old live 

trees in clumps or stringers with interlocking crowns.  

Woodlands Communities 

General Description   

Historically, pinyon-juniper occupied two site conditions. On better sites it grew in a savannah-like 
community. Grass and forb species occupied the understory below open-grown trees. Frequent surface 
fires kept these communities from becoming overly dense. Pinyon-juniper also occupied rocky, bare 
ridgelines and hillslopes. The lack of a fine herbaceous understory prevented fire from spreading into 
these sites.  Early settlers cut pinyon-juniper for railroad ties, fence posts, etc. from its historic range. This 
cutting, in addition to overuse by livestock, altered the ecology of these sites. Many native species were 
lost as well as most of the topsoil. Today, these areas have rocky, shallow soils.  
 
Pinyon-juniper provides habitat to a very diverse group of neotropical migratory bird species. Healthy 
pinyon-juniper stands generally support great quantities of small birds and numerous other species. 
Rocky Mountain juniper sites tend to have a greater bird population present than Utah juniper sites.  
 
Pinyon-juniper covers 21% of the Forest. Pinyon pine is generally more abundant in stands at moderate 
elevations. At lower elevations, juniper dominates most sites. Utah juniper grows on relatively dry sites 
with an annual precipitation of 10-12 inches. It grows in pure stands on the west side of the Manti 
Division. It does not sprout after fire. Utah juniper is a surface feeder with a shallow, spreading root 
system making it highly competitive with other plants. Its distribution and density have increased at lower 
elevations due to grazing and lack of fire, allowing it to occupy areas with deeper soils. As it increases on 
these sites, it displaces sagebrush and, in some instances, mountain shrub communities. Pinyon pine 
becomes more abundant on sites where annual precipitation exceeds 15 inches. This species grows in 
pure stands on portions of the La Sal Division. Rocky Mountain juniper occupies sites where annual 
precipitation averages 14 inches. It grows in pure stands at 7500 to 8000 feet (i.e. Joe's Valley, South 
Horn, and Lake Fork). 

Background 

Pinyon-juniper currently exceeds its historical distribution and density by as much as 75-80% (Thompson 
1970). This vegetation type has invaded sagebrush, desert shrub, and mountain brush communities. 
Rocky Mountain juniper is invading gambel oak and ponderosa pine sites. It also establishes readily 
along streambanks (Huntington Canyon).  
 
Pinyon spreads downhill into juniper and mountain shrub communities during wet years. After 15 to 20 
years, newly invading trees will die off when drier conditions return. This results in a pattern of pinyon 
advancing and retreating up and down the slope over time.  
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While the number of fire starts is similar to the historical pattern; fires are generally smaller in area.  
 
Consequently, the proportion of stands in early to mid-seral condition is less than characteristic under 
historical conditions. However, large fires can occur when weather and fuel conditions are extreme. They 
burn as wind-driven crown fires that stop only when the wind stops or when the canopy becomes less 
dense. The change from low-intensity surface fires to stand-replacing crown fires demonstrates the 
radical change in the fire regime. This condition is especially true for those areas that were occupied by 
savannah-like stands.  
 
Historically within the better sites, fires kept the savannah sites open-grown and prevented pinyon-juniper 
from invading sagebrush grasslands and mountain shrub communities. Today, the historic range of 
pinyon-juniper is denser than what would have existed if fires had continued.  
 
The encroachment of pinyon-juniper into other vegetative types may have initiated a cycle of increased 
overland flow and soil loss in the past. Currently, many soils have become armored with a surface gravel 
pavement on sites where pinyon-juniper has encroached. These soils are no longer actively eroding, and 
are relatively stable. They may become susceptible to increased erosion if large-scale burns were to 
denude the landscape. Structural stages are strongly weighted to stands much denser than typical under 
historical conditions. This stand structure is not considered a properly functioning condition. Overmature 
stands, in general, have stabilized.  
 
Pinyon-juniper is typically found between conifer forest and sagebrush vegetation communities and has 
increased in geographic extent as well as density. Loss of native grass and forb cover decreases the 
acreage of wildfires due to lack of fine fuels necessary to carry fire. Historical fires regulated the 
distribution of pinyon-juniper and the overstory/understory ratios. Historic pinyon-juniper sites currently 
have rocky, shallow soils that are incapable of supporting an herbaceous understory that could be burned 
by fire.  
 
Historic sites are a lower priority for management to reduce densities (change to more savannah-like 
conditions on the best sites) and create a better age/size class structure. Historic sites that are the least 
productive (rocky, bare sites) are probably in least need of work (closest to PFC). The greatest need for 
management occurs in communities (i.e. sagebrush) that have been encroached by pinyon-juniper.  

Stressors 

Watersheds with large areas of pinyon-juniper encroachment may become susceptible to increased 
erosion if large, high-intensity fires were to denude the landscape. The geographic range or extent in 
occurrence is actually expanding due to encroachment into sites that were historically sagebrush or 
mountain shrub communities. Unbalanced densities (structure), composition, and pattern are indicators of 
improperly functioning conditions; and have affected the value of this wildlife habitat. If watershed 
conditions decline, the availability and quality of wildlife habitat, especially where water or riparian 
resources are present, could be affected. There may be cases of other invasive, non-native species, such 
as cheatgrass, occurring within the pinyon-juniper cover type. The existence or potential establishment of 
these species should be considered when identifying areas to treat.  

According to analysis, the majority (70%) of the Pinyon-/Juniper vegetation community is within FRG3 or 
moderate fire return interval (35-100+ years) with mixed severity resulting in less than 75% of the 
dominant overstory vegetation being replaced.  This is typical for this forested community.  Then next 
17% within this vegetation community is within FRG1 or frequent fire/low severity.  Analysis indicates all 
Districts will have infrequent fire return intervals with mixed severity along the lower elevations within this 
vegetation type.  The classification of a fire regime group will remain the same regardless of successional 
seral stages unless a vegetation type conversion occurs.  Multiple FRG are shown due to various 
vegetation grouping into one common Piñon/Juniper vegetation category. 



 

31 

Table 8. Pinyon-Juniper vegetation community acres in Fire Regime Groups. 

Classification Acres Percent Description 

FRG1 45049 17% Frequent fire return interval and typically low fire severity 

FRG2 42 0% Frequent fire return interval and typically high fire severity 

FRG3 184075 70% Moderate fire return interval and mixed fire severity 

FRG4 21943 8% Moderate fire return interval and typically high fire severity 

FRG5 3839 1% Long fire return interval and typically high fire severity 

 

 

 
Figure 35. Pinyon-Juniper vegetation community and the departure from historical conditions such as plant 
species, stocking amounts, and size and age classes. 

According to analysis, the majority (61%) of the Pinyon-Juniper vegetation community is within VCC1B or 
low departure from historical conditions such as plant species, stocking amounts, and size and age 
classes.  The next 24% is within VCC 2A or low to moderate departure from historical conditions.  This 
indicates a stable vegetation community within its historical areas but increasing in density.  Other 
vegetation groups such as Mixed Conifer (dry) have experienced encroachment from Pinyon-Juniper thus 
changing its VCC categories.  
  

Contact: mhawks@fs.fed.us
Date: 11/21/2016

Document Name: VCC_Veg.mxd

North Zone

 Sanpete, Price, 
Ferron Ranger Districts

South Zone

 Moab Ranger District

South Zone

 Monticello Ranger District

1:700,000

/

1:500,000
0 2.5 5 7.5 10

Miles/

/
1:500,000

0 2.5 5 7.5 10
Miles

0 2.5 5 7.5 10
Miles

Vegetation Condition Classes within the

Vegetation Condition Class

IA

IB

IIA

IIB

IIIA

IIIB

Other

Manti-La Sal Forest Boundary

Pinyon-Juniper Community



 

32 

Table 9. Amount of departure for Pinyon-Juniper community. 

Departure Acres Percent Description 

VCC1A 2 0% Very low departure from historical conditions at a minimum 

VCC1B 160573 61% Low departure from historical conditions indicating a stable 
community 

VCC2A 63437 24% Low to Moderate departure due to missed fire return intervals and 
increasing tree densities 

VCC2B 27139 10% Moderate to High departure due to missed fire return intervals and 
increasing tree densities 

VCC3A 2499 1% High departure from historical conditions at a minimum 

VCC3B 40 0% Very high departure from historical conditions at a minimum 

 

Existing Conditions 

Species Composition: Utah juniper and 
two needle pinyon pine are almost 70 
percent of the composition.  Scattered 
amounts of Douglas fir, white fir from overlap 
in neighboring vegetation communities 
(mixed conifer dry and aspen and mixed 
conifer) are found.  Gambel oak is found in 
woodlands, mixed conifer dry, aspen and 
mixed conifer as well as some non-forest 
vegetation communities.   

 

 
Figure 36. Percent species composition by dry weight in 
short tons. 

 

Density and Stocking:  Stands in the 

woodland type are at high density SDI 
greater than 172.  The grass/forb component 
in overmature and dense stands of pinyon-
juniper has been substantially reduced as a 
result of competition for available light, 
space, and moisture by pinyon-juniper 
plants. Currently, the herbaceous understory 
may be unable to respond following a fire.  
Opportunities exist to burn these areas to 
remove pinyon-juniper overstory and restore 
to an open condition through mechanical 
treatments and mixed-severity fire (if fine 
fuels exist). 

 
Figure 37. Density and stocking (SDI) by acres. 
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Structural Diversity:  Figure 38 shows the 
diameter distribution in VSS classes.  Similar 
to the other vegetation communities there 
are lots of trees with diameters less than 5 
inches.  Woodland tree species will not reach 
mature diameter sizes therefore VSS 4 is the 
largest diameter tree size for this community.  
From the fire risk analysis (table 9) results 
show 61% of this community are low 
departure from historical conditions 
indicating a stable community 

  

Figure 38. VSS existing condition and PFC proportioned 
by acres. 

Growth and Mortality: White fir and 
pinyon pine show mortality of more than 
1 million cubic feet.  Insects like spruce 
budworm and pinyon ips., as well as 
natural weather events and fire 
disturbances are the cause of that 
mortality.  Other species (i.e. gamble 
oak, Douglas fir, Rocky mountain 
juniper, Utah Juniper) have undergone 
similar disturbances, however, the 
number of trees killed and the amount of 
live healthy trees show gross growth 
exceeding mortality. 

 

 
Figure 39. Annual gross growth and mortality in cubic feet. 

Trends (Past 30 years; Future 40 years - 2020-2060) 

Species Composition:  All species in the 

woodland vegetation community have 
remained realty constant with the exception of 
Utah and rocky mountain juniper.  Pinyon-
juniper stands have established in sagebrush, 
mountain shrub, Gambel oak (negligible), and 
mountain mahogany (negligible) communities. 
The objective of treating pinyon-juniper is to 
remove it from adjacent plant communities it 
has invaded and to restore or maintain its 
historic range. 

 

 
Figure 40. Species composition trend in short tons. 
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Structural Diversity: Diameter distributions 
from 1993 to current have remained 
unchanged.       

 

 
Figure 41. Vegetation Structural Stage 1993 and 2014 
comparison proportioned by tree count and diameter. 

 
 

Density and Stocking:  Figure 42 shows the 
density of woodland stands.  Stands that have 
an SDI greater than 172 are reaching 
conditions where fires can be larger and more 
severe than normal.  

 

 
Figure 42. SDI trend proportioned by acres. 

 

Data Gaps 

Woodlands Communities 

Growth and Mortality in cubic feet: (There is a lack of mortality data prior for this veg type prior to the 
2000s). 
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Non-Forested Vegetation Communities 
 
Much less is known about the non-Forested vegetation communities within the plan area. Additional 

VCMQ analysis data is currently being completed that will allow for additional analysis and understanding 

of these habitats. This information will be included in the development of the revised Forest Plan once it 

becomes available.  

Spatial Scale 

Perennial forb/grassland, riparian, sagebrush, mountain brush and alpine habitats will be analyzed on the 

scale of land type association (LTA) and GIS vegetation layer within the Manti La Sal National Forest 

Boundary.   

Indicators 

With the exception of the alpine community, indicators will be the same for all vegetation community 

types. Alpine communities are one of the least understood systems. Plant species composition is 

specialized and can vary according to aspect, residual snow, wind, and soil type (TNC 2006). Analysis of 

satellite imagery (using normalized difference vegetation index (NDVI) or some other vegetation index 

value) through time can detect changes within mountain brush land type association. For the plan area, 

percent ground cover has been selected as the best measurable indicator of change. 

Long-term climate data (SNOTEL/PRISM) can be used to measure climate change. Long-term vegetation 

monitoring data may also be used to measure climate change (fire frequency; historic photo points; 

Wetland Indicator Status value of long-term vegetation monitoring sites in perennial forb/grasslands; 

Invasive plant frequency). 

Perennial Forbs and Grasslands 

General Description 

The perennial forb grasslands community type is comprised of active landslides with little or no veg cover.  

Perennial Forb Land - high & mid elevation; Perennial Forb Land - mid to low elevation; and Perennial 

Grassland- high-med-low elevation is found among 43 different Land Type Associations (LTA) on the 

Manti-La Sal National Forest and covers approximately 81,922 acres.  
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Figure 43. Perennial Forb/Grassland state and transition diagram. Note as the community moves away from 
climax community soil increases.  

Background – Drivers and Stressors  

Natural Vegetation Succession (Driver) 

Perennial forb/grassland (also known as “mixed upland-herb association”) distribution and dynamics are 

primarily driven by climate, and topographic factors. Mean maximum daily temperature has shown no 

trend for the last 50-years and precipitation has varied greatly (Joyce et al. 2017). By 2100, median 

maximum temperature is projected to rise between 5° and 10°F (RCP 4.5 and 8.5 respectively).  
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Snowpacks have declined across the western United States since ≈1950, especially in areas of the 

interior west with milder climates (Muir et al 2017). See Cummins (2017) for additional information for 

climate predictions for the Manti-La Sal National Forest.  

Present perennial forb/grassland species such as subalpine larkspur (Delphinium barbeyi (Huth) Huth), 

bluebells (Mertensia arizonica Greene), towering Jacob’s-ladder (Polemonium foliosissimum A. Gray), 

aspen fleabane (Erigeron speciosus (Lindl.) DC.), Sulphur Indian paintbrush (Castilleja sulphurea Rydb.), 

slender wheatgrass (Elymus trachycaulus (Link) Gould ex Shinners), California brome (Bromus carinatus 

Hook. & Arn.), and smallwing sedge (Carex microptera Mack.) depend primarily on snowpack for 

spring/summer soil moisture. When dry summers occur, plant growth is markedly curtailed (Ellison, 1951). 

Agents Leading to Current Perennial Forb/Grassland Communities (Stressors) 

Though perennial forbs/grassland communities are mainly driven by climate, they are highly dependent 

on deeper soils that are relatively rock free. Accelerated erosion induced by past overgrazing on the 

Manti La Sal National Forest has pushed the original perennial forb/grassland ecotype, which was 

composed of a mixture of many species of tall, rather succulent forbs, grasses, and sedges into 

secondary successional state composed of less mesic forbs and grasses. With the elimination of extreme 

overgrazing in the mid 1900’s, a less mesic vegetation emerged, which prevails today (Ellison, 1954). 

Introduced species has also changed the community dynamics of perennial forb/grassland ecotypes. 

Stressor Accumulation 

Management decision should take in account the impact of each individual driver and stressor can be 

amplified or mitigated by other variables.  

Existing Conditions 

The perennial forb grasslands community type is comprised of active landslides with little or no veg cover.  

Perennial Forb Land - high & mid elevation; Perennial Forb Land - mid to low elevation; and Perennial 

Grassland- high-med-low elevation is found among 43 different Land Type Associations (LTA) on the 

Manti-La Sal National Forest and covers approximately 81,922 acres.  

 

Perennial forb grasslands on the Manti-La Sal is very rich in wildlife species diversity, it is important for a 

variety of wildlife species including sage grouse, mule deer, rocky mountain elk, Richardson’s ground 

squirrel and provides nesting habitat for many bird species including sage grouse, brewers sparrow, and 

vesper sparrow.  Perennial forb/grasslands or meadows are habitat for Uinta ground squirrels (North 

Zone) and Gunnison’s prairie dogs (lower elevations on South Zone), which in turn are important prey 

species for golden eagles and other raptors.  

Existing Condition of the Indicators 

Perennial forb/grassland vegetation types occupy ≈6% (81,958/1,413,070 acres) of the forest. These 

community types generally occur at elevations of 8,500-11,500 feet, and in patches less than 1,000 acres 

(The Nature Conservancy, 2007). Many sites have been altered in species composition.  

Original species of the more mesic primary succession perennial forb/grassland ecotype are low in 

numbers or extinct. If relics of the primary succession are present, they provide a means of visualizing the 

community after it has undergone transformation. Relics have the ability to indicate if an area has been 

heavily grazed or not. However, the forb/grassland ecotype is resilient and less mesic secondary 

succession species persist today.  

Current utilization is more an indicator of trend than of the condition within perennial forb/grassland 

ecotypes (Ellison, 1951). In 1993, a study was published highlighting comparative photos from 1902 to 
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1992. In nearly every instance, the landscape looks better (higher vegetation/litter cover and less 

exposed barren soil) in the 1992 photos than in the historic photo it compares. 

Uncharacteristic Conditions that Exist 

Wetter than average precipitation in the late 1800’s to early 1900’s (climate), fewer fires, intensive 

livestock grazing has facilitated the loss of top soil, 1947/1948 landslides caused by major storm event 

(weather), and increased crevice species in forb/grassland ecotypes across the forest promote and are 

evidence that uncharacteristic conditions in the perennial forb/grassland ecotype exist.  

Management Tools 

Areas where relic populations of perennial forbs/grasslands exist should be identified and protected. 

Rangeland managers should inform and direct permitees to reduce further reduction of the most 

important ecotype on the Manti La Sal National Forest. 

Use ecosystem resilience and species persistence concepts to select appropriate sites for exclosure to 

grazing/seeding to promote native species conservation and soil retention.  

Resources Impacted 

Perennial forb/grassland ecotypes provide forage for livestock, habitat for wildlife, soil stability, 

recreational sites, water infiltration/aquifer recharge, water quality within watersheds (which human 

populations in valley bottoms are dependent upon), and landscape diversity (fauna/flora). Perennial forb 

grasslands on the Manti-La Sal is very rich in wildlife species diversity, it is important for a variety of 

wildlife species including sage grouse, mule deer, rocky mountain elk, Richardson’s ground squirrel and 

provides nesting habitat for many bird species including sage grouse, brewers sparrow, and vesper 

sparrow.   

Trends 

The Manti La Sal National Forest is fortunate to have over 100 years of established photo points in 

perennial forb/grassland ecotypes, which vegetation trend can be extrapolated from. The forest also has 

full exclosure/half exclosure/no exclosure long-term vegetation data (ocular macroplot, line intercept, line-

point intercept, nested frequency, and forage production), which long-term vegetation trend can also be 

extrapolated.   
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Sagebrush Communities 

General Description 
The sagebrush community type is comprised of sagebrush with a native grass and forb understory and is 
found among 42 different Land Type Associations (LTA) on the Manti-La Sal National Forest and covers 
approximately 95,102 acres. The sage brush communities are often times associated with perennial forb 
& grassland, mountain brush, and pinyon juniper woodland community types. 

 
Figure 44. Sagebrush state and transition diagram. The diagram moves from reference (pre-European stable 
state) to multiple stable states with non-native/native herbaceous plants.  
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Background – Drivers and Stressors  

 

Natural Vegetation Succession (Driver) 

Sagebrush (Artemisia ssp. L.) plant community distribution and dynamics across the landscape are 

primarily driven by climate. In the last 100 years, the region warmed by 1-3°F and is projected to warm 

another 3.6-9°F by the end of the century. Snowpacks have declined across the western United States 

since ≈1950, especially in areas of the interior west with milder climates. Snowpack losses are likely to 

increase in the future (Chambers and Pellant 2008). Sagebrush species such as mountain big sagebrush 

(Artemisia tridentata Nutt. Subsp. vaseyana (Rydb.) Beetle) depend primarily on snowpack for spring 

moisture.  

With each 1°C increase in temperature, a 12% loss of current sagebrush habitat is predicted (Padgett et 

al 2017). The southern limit for many sagebrush species might shift to the northern Great Basin. 

Increases in winter precipitation in southern parts of the region could increase plant growth, cover, and 

annual productivity. General increases in precipitation could result in shifts from sagebrush dominated 

shrublands and grasslands to Pinyon-Juniper woodlands which is the result of expansion of woody 

species (Pinyon-Juniper).  

Other drivers, including elevated CO2, will interact with temperature and precipitation changes affecting 

plant distribution and production. Elevated CO2 has the potential to increase rangeland plant productivity 

through increases in water-use efficiency, provided there is sufficient water to promote growth. Native C3 

(cool season) species are positively affected by higher CO2, but so are cheatgrass (Bromus tectorum L.), 

red brome (Bromus rubens L.), and other invasive species (Chambers and Pellant 2008).  

Agents Leading to Current Sagebrush Communities (Stressors) 

Expansion of Pinyon-Juniper into sagebrush communities in the western United States has been 

attributed to overstocking of livestock, the reduced role of fire, and optimal climatic conditions during the 

late 1800’s into the early 1900’s (Tausch et al. 1981; West, 1984; Miller and Wigand, 1994). These 

stressors have shaped the sagebrush communities we see on the landscape today.  

Current expansion of Pinyon-Juniper ecotypes has occurred on more productive sagebrush sites with 

deep well drained soils. Fire is believed to have been important in shaping sagebrush communities in the 

Intermountain West before Eurasian settlement (Wright and Bailey, 1982; Miller et al., 1994). The decline 

in fire has been attributed to the reduction in fine fuels due to heavy livestock grazing in the late 1800’s, 

reduced anthropogenic set fires during the 19th century (Burkhardt and Tisdale 1976, Miller et al. 1994), 

and suppression of wildfire beginning in 1910-1930 (Agee 1993; Miller and Rose, 1999). 

Another agent of sagebrush community alteration is cheatgrass. Cheatgrass has spread rapidly through 

sagebrush rangelands. The ecology of cheatgrass cannot be separated from the occurrence of wildfires 

in sagebrush communities. Cheatgrass provides an easily ignitable fuel that allows fire to spread from 

shrub to shrub (Young et al., 1987), thus cheatgrass reduces the fire return interval in sagebrush 

ecotypes. If burned areas are not reseeded with other grass, forb, and shrub species, cheatgrass will 

dominate the area and the stable state will shift towards a sagebrush-cheatgrass ecotype. Sagebrush-

cheatgrass ecotypes generally have less species diversity as a result of competition. 

Stressor Accumulation 

Individual habitat stressors can interact with other stressors to either compound the cumulative impact, or 

to negate impacts.  
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Existing Conditions 

Increases in Pinyon-Juniper canopy cover in sagebrush ecotypes across the forest is an indicator that 

expansion into sagebrush communities is still occurring. However, increases of sagebrush-cheatgrass 

ecotypes is an indicator that cheatgrass may be increasing and shortening fire return intervals within 

sagebrush ecotypes. 

Existing Condition of the Indicators 
Sagebrush vegetation types occupy ≈7% (95,123/1,413,070 acres) of the forest. Sagebrush communities 
normally occur on relatively dry sites at all elevations. Owing to climatic conditions, sagebrush is most 
common to mid and lower elevations, though found at above 8,500’. Most of the sagebrush on the forest 
is in intermediate and late structural stages which reflects the lack of recent natural disturbance 
(specifically fire). This cover type is used by livestock in the spring, summer, and fall. Big game (deer and 
elk) and sage-grouse populations in Utah use sagebrush cover types extensively for winter and summer 
range. 
 

Uncharacteristic Conditions that Exist 

Wetter than average precipitation in the late 1800’s to early 1900’s, fewer fires, and intensive livestock 

grazing facilitated the expansion of Juniper-Pinyon trees into sagebrush ecosystems (Tausch et al.1981; 

Tausch 1999; Miller and Tausch 2000). Expansion of Pinyon-Juniper woodlands into sagebrush areas is 

likely not generally due to fire exclusion, but to other factors (e.g., climate, overgrazing) (Arno and Gruell 

1983; Miller and Rose 1999; Baker 2006). Expansion of Pinyon-Juniper and the introduction of exotic 

annual grasses such as cheatgrass, has changed the fire return interval within both sagebrush and 

Pinyon-Juniper woodland ecosystems in some areas on the forest. Together, the evidence suggests fire 

rotations may be a minimum of 325–450 years in low sagebrush/black sagebrush (Artemisia arbuscula 

L./Artemisia nova A. Nelson), 100– 240 years in Wyoming big sagebrush (Artemisia tridentate Nutt. 

subsp. wyomingensis Beetle & Young), 70–200 years or more in mountain big sagebrush, and 35–100 

years in mountain grasslands with sparse sagebrush. Mountain big sagebrush recovers within about 35–

100 or more years after fire, and Wyoming big sagebrush requires 50–120 or more years (Baker 2006). 

Results from Walker (1997) show after 23 years following the introduction of exotic grass species, the 

communities, though changing in density and cover, have not yet stabilized in plant dominance. The 

introduced grasses are increasing in density, cover, and production at a greater rate than are the native 

grasses that have shown a reduction in diversity.  

In the mid 1900’s contour trenching was a common practice in sagebrush/Pinyon-Juniper dominated sites 

on the Manti La Sal National Forest. Hillsides where treated with contour trenches to break up gully 

patterns. Many of the contour trenching projects included additional seeding of non-native grass species 

to promote effective ground cover and promote soil retention. The trenches retain precipitation and may 

provide “safe sites” where seeds of all flora may germinate and grow to maturity.  

Management Tools 

The use of fire or mechanical treatments have the ability to increase forage production and improve 

wildlife habitat in sagebrush ecosystems. Site potential should be determined prior to treatment to 

determine if vegetation responses to treatments meet management goals. Livestock exclusion or rest is 

recommended for sagebrush restoration projects during the first two years after treatment. 

Use ecosystem resilience and species persistence concepts to select appropriate sites for treatment, to 

determine the most effective treatments, and promote native species conservation. North-south 

precipitation gradient is the main driver of herbaceous cover in sagebrush ecotypes and may be 

applicable in restoration/conservation measures.  
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To retain ecological integrity, the Manti La Sal National Forest has implemented management actions in 

the past to reduce Pinyon-Juniper expansion. Typically, in the mid 1900’s chaining projects reduced 

Pinyon-Juniper. Since 2003, the forest has resorted to using mastication techniques to reduce Pinyon-

Juniper canopy cover in once sagebrush dominated ecotypes. Mastication projects can be seeded with 

native/non-native species and leave enough effective ground cover behind to help reduce soil erosion, 

but thus far no seeding has occurred because vegetation response to mastication treatments has been 

ideal.  

At this time, cheatgrass reduction projects have not been implemented, but are highly suggested. 

Treatment of cheatgrass may help retain Pinyon-Juniper/sagebrush ecosystem resilience and persistence 

as the forest moves into the future. 

Resources Impacted 

Sagebrush ecotypes provide forage for livestock, habitat for wildlife, soil stability, recreational sites, and 

landscape diversity (fauna/flora). This habitat is important for a variety of wildlife species including sage 

grouse, mule deer, rocky mountain elk, and many songbirds. It also provides nesting habitat for many bird 

species including sage grouse, brewers sparrow, and vesper sparrow as well as the ferruginous hawk.It is 

also common to see a variety of other species such as Richardson’s ground squirrel, and coyote. 

Sagebrush habitats are crucial to wintering big game and greater sage-grouse.  

The wildcat and south horn sage grouse LEKS are found on the North Zone or Manti Division in the WP 

southern tablelands LTA which is found along the south eastern boundary of the Manti division.  This LTA 

as well as the sage grouse LEKS are very unique in that they are bordered on the south and east by the 

Eastern Escarpment LTA and the sagebrush stops abruptly with a one thousand to fifteen hundred foot 

escarpment. This sage grouse population is non migratory and stays all winter on the sagebrush plateau 

at approximately 8500-9000 foot elevation. 

When Pinyon-Juniper cover/density increases, habitat for sage-grouse may become degraded, forage for 

livestock may become limited, and soil erosion increases because of increased soil exposure. These 

qualities are associated with the transition from “sagebrush” to “persistent woodlands”. When both 

Pinyon-Juniper and sagebrush canopy cover/density becomes too high, species diversity is affected. 

Trends 

The Manti La Sal National Forest is fortunate to have over 100 years of established photo points in 

sagebrush ecotypes, which vegetation trend can be extrapolated from. The forest also has full 

exclosure/half exclosure/no exclosure long-term vegetation data (ocular macroplot, line intercept, line-

point intercept, nested frequency, and forage production) located in sagebrush ecotypes, which long-term 

vegetation trend can also be extrapolated.  

Specific trends from observed and quantified data lend evidence that Pinyon-Juniper stands in some 

areas are indeed expanding into sagebrush and other ecotypes. Management decisions (fire 

suppression), climate change, and overgrazing by livestock have attributed to the expansion of Pinyon-

Juniper into sagebrush ecotypes on the Manti La Sal National Forest and many other areas in the 

intermountain region.  

More frequent and higher severity fires are predicted in the future within Pinyon-Juniper/sagebrush 

ecotypes. Climate influences size and frequency of fire where perennial native herbaceous understories 

have been replaced by exotic annuals such as cheatgrass. Growing conditions induced by climate that 

favor cheatgrass fecundity can influence the size of the area burned (Knapp 1995; Miller and Tausch 

1999).  
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Mountain Brush Communities 

The mountain brush community type is found among 45 different Land Type Associations (LTA) on the 

Manti-La Sal National Forest and covers approximately 370,429 acres.  The mountain brush community 

type is a mix of Curl leaf Mountain Mahogany, High Mountain Brush, Manzanita, Mountain Brush, 

Mountain Maple, Oak Brush, True Mountain Mahogany, and High-low-Salt Desert Shrubs. This 

community type is rich in diversity of forbs and associated grasses. Mountain brush communities usually 

occur between 5,000 and 9,500 ft (1,524 and 2,743 m). Annual precipitation varies within this type. It is 

found in all mountain vegetation zones.   

General Description 

 
Figure 45. Mountain brush state and transition diagram. The diagram moves from reference (pre-European 
stable state) to multiple stable states with non-native/native herbaceous plants and Pinyon-Juniper 
expansion. 
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Background – Drivers and Stressors  

Natural Vegetation Succession (Driver) 

Mountain brush plant community distribution and dynamics across the landscape are primarily driven by 

climate and fire. In the last 100 years, the region warmed by 1-3°F and is projected to warm another 3.6-

9°F by the end of the century. Snowpacks have declined across the western United States since ≈1950, 

especially in areas of the interior west with milder climates. Snowpack losses are likely to increase in the 

future (Chambers and Pellant 2008). Mountain brush species such as mountain big sagebrush (Artemisia 

tridentata Nutt. Subsp. vaseyana (Rydb.) Beetle), alderleaf mountain mahogany (Cercocarpus montanus 

Raf.), serviceberry species (Amelanchier ssp. Medik.), snowberry (Symphoricarpos ssp. Duham.), 

antelope bitterbrush (Purshia tridentata (Pursh) DC.), rocky mountain maple (Acer glabrum Torr.), 

Gambel oak (Quercus gambelii Nutt.), curl-leaf mountain mahogany (Cercocarpus ledifolius Nutt.), and 

manzanita (Arctostaphylos ssp. Adans.) depend primarily on snowpack for spring moisture and monsoon 

for summer moisture.  

Snowpacks have declined across the western United States since ≈1950, especially in areas of the 

interior west with milder climates. Seasonal snowpack is the source for most of the yearlong stream flow. 

For a period in early spring, the moisture supply of the soil mantle is invariably replenished to maximum 

capacity. Thus, even though winter precipitation may be greatly below normal, the vegetation begins 

growth each spring with about the same amount of soil moisture (Ellison 1951). Snowpack losses are 

likely to increase in the future (Chambers and Pellant 2008), and spring melt-off has begun earlier in the 

season. These types of climatic condition shifts will effect perennial mountain shrub communities on the 

Manti La Sal National Forest, especially high elevation shrub communities.  

Other drivers, including elevated CO2, will interact with temperature and precipitation changes affecting 

plant distribution and production. Elevated CO2 has the potential to increase rangeland plant productivity 

through increases in water-use efficiency, provided there is sufficient water to promote growth. Native C3 

(cool season) species are positively affected by higher CO2, but so are cheatgrass (Bromus tectorum L.) 

(Chambers and Pellant, 2008), Kentucky bluegrass (Poa pratensis L.), and bulbous bluegrass (Poa 

bulbosa L.).  

Although sagebrush and shrubs species in mountain brush ecotypes often respond positively to 

increased moisture, climate alone has not been shown to be the main factor in brush expansion. 

Agents Leading to Current Mountain brush Communities (Stressors) 

The mountain brush community should exist in a diversity of structural stages, or successional stages, 

across the landscape, with young and mature/old all present. Some of these forces (primarily fire) have 

been altered by human intervention, which has caused much of the mountain brush stands to be mature 

older stands.  Disturbance both naturally and man-caused influence the successional stage of this type, 

creating a more balanced age class within the mountain brush community. Conversely, less disturbance 

will result in an older mountain brush community.  

Before Anglo-American settlement of the West, fires burned through much of the mountain brush 

communities as frequently as every 50-100 years (Wright and Bailey 1982). Active fire prevention policies 

and the reduction in the number of fires set by Native Americans has contributed to additional decreases 

in fire frequency (Miller et al. 1994, Chambers et al. 1999) which reduce mountain brush and other 

community types on the Manti La Sal National Forest. 

Utah juniper (Juniperus osteosperma (Torr.) Little), Rocky Mountain juniper (Juniperus scopulorum 

Sarg.), two-needle pinyon pine (Pinus edulis Engelm.), ponderosa pine (Pinus ponderosa Douglas ex C. 
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Lawson), and white fir (Abies concolor (Gord. & Glend.) Lindl. Ex Hildebr.) have begun to expand into 

mountain brush ecotypes. This is evident in 92% of the photosets that depict upland forests on the 

Fishlake and Dixie National Forests show that conifers have increased, often remarkedly (Kay and Reid 

2011). Pinyon-juniper have also expanded into un-grazed sagebrush/mountain brush communities 

(Knapp and Soule 1998; Soule and Knapp, 1999 2000).  

While woody species grow better in a CO2 enriched environment, CO2 alone has not caused the increase 

in woody vegetation (Archer et al. 1995; Johnson et al. 1993; Knapp and Soule 1996), which leaves fire 

as the driver/stressor of mountain brush communities, or the lack thereof, as the most likely reason woody 

plants have increased in Utah and throughout the West (Bond and Keeley 2005; Bond et al. 2005; Lesica 

et al. 2007; Miller and Tausch 2002; Kay and Reid 2011).  

Stressor Accumulation 
 

Mountain brush species have increased in height, density, and aerial extent. This is most likely due to an 

absence of fire combined with a reduction in livestock grazing since the mid 1900’s (Austin et al. 1986). 

Cattle preferring available herbaceous vegetation over unpalatable woody species such as mountain 

brush (including sagebrush), increased grazing pressure from cattle will result in an increase in these 

woody species (Young 1989). Expansion of Pinyon-Juniper into sagebrush, mountain brush, and other 

communities in the western United States has been attributed to accumulation of stressors relating to 

grazing impacts, the reduced role of fire, and optimal climatic conditions during the late 1800’s into the 

early 1900’s (Tausch et al. 1981; West1984; Miller and Wigand 1994). 

The introduction of exotic plant species into mountain brush ecosystems has complicated and, in some 

cases intensified fire exclusion effects. Some exotic plant species colonize efficiently following fire, which 

include cheatgrass (Bromus tectorum L.) and Kentucky bluegrass (Poa pratensis L.), so restoration of fire 

regimes may actually increase exotic dominance (Covington et al. 1994). Low-severity burns favor native 

plants adapted to survive fire (Keane et al. 2002). 

Existing Conditions 

Increases in Pinyon-Juniper canopy cover in mountain brush ecotypes across the forest is an indicator 

that expansion into mountain brush communities is still occurring. However, increases of mountain brush-

cheatgrass ecotypes is an indicator that cheatgrass may be increasing and shortening fire return intervals 

within mountain brush ecotypes. 

Existing Condition of the Indicators 
Mountain brush vegetation types occupy ≈26% (368,356/1,413,070 acres) of the forest. Mountain brush 
communities normally occur on relatively dry sites at all elevations. Owing to climatic conditions, mountain 
brush is most common to mid and lower elevations, though found at above 8,500 feet. Most of the 
mountain brush on the forest is in intermediate and late structural stages which reflects the lack of recent 
natural disturbance (specifically fire).  
 

Uncharacteristic Conditions that Exist 

Wetter than average precipitation in the late 1800’s to early 1900’s, fewer fires, and intensive livestock 

grazing has facilitated the expansion of Juniper-Pinyon trees into mountain brush. Under fire suppression 

policies, Pinyon-Juniper woodlands can gradually replace extensive shrub vegetation found in lower 

elevation climax mountain brush communities (Kilgore 1981).  
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Many Forest Service allotments, including allotments on the Manti-La Sal National Forest, have been 

converted from sheep to cattle allotments over the years. Cattle do not normally graze either snowberry 

or currants, but sheep will, especially on heavily stocked mountain brush stocked rangelands (Kay and 

Reid, 2011). This has resulted in some higher-elevation rangeland sites with moderate to steep slopes, 

having an increase in snowberry and currants (Ribes ssp. L.); examples include pastures with the Trail 

Mountain allotment.   

Management Tools 

The historical range of variability in conditions, processes, populations, or structures of variability within 

mountain brush can be used as a reference in establishing the range of desired future conditions in 

mountain brush ecotypes on the Manti La Sal National Forest (Morgan et al., 1994).  

Mountain brush/Pinyon-Juniper canopy reducing treatments (mostly chaining) have been implemented on 

the Manti La Sal National Forest. Other treatment options included supplementary seeding (non-

native/native grass and forb species).Livestock grazing management in mountain brush ecotypes is 

essential to slow expansion of Pinyon-Juniper species into mountain brush ecotypes, and prevent 

creation of dense stands of mountain brush that would create artificially high temperature fires.  

The use of fire (natural/man-made) or mechanical treatments have the ability to increase forage 

production and improve wildlife habitat in mountain brush ecosystems.  

Use ecosystem resilience and species persistence concepts to select appropriate sites for treatment, to 

determine the most effective treatments, and promote native species conservation. North-south 

precipitation gradient is the main driver of herbaceous cover in mountain brush ecotypes and may be 

applicable in restoration/conservation measures.  

Site potential should be determined prior to treatment to determine if vegetation responses to treatments 

meet management goals. Livestock exclusion or rest is recommended for mountain brush restoration 

projects during the first two years after treatment. 

Resources Impacted 

This community type is a very “species rich” type, important for a large number of species throughout the 

successional stages. Since European settlement, the natural disturbance regime (usually fire) has been 

interrupted. It is important for the diversity of the wildlife species within this community to manage for a 

diversity of age class structures in the mountain brush community type is most valuable for wildlife.  

Mountain brush communities are used by wildlife year-round. It is also important spring, summer, 

transition, and winter range for big game, such as rocky mountain elk, mule deer and black bear, 

providing both forage and cover components.  

Mountain brush ecotypes also provide forage for livestock, soil stability, recreational sites, and landscape 

diversity (fauna/flora). This cover type is used by livestock in the spring, summer, and fall.  

Trends 

The Manti La Sal National Forest is fortunate to have over 100 years of established photo points in 

mountain brush ecotypes, which vegetation trend can be extrapolated from. The forest also has full 

exclosure/half exclosure/no exclosure long-term vegetation data (ocular macroplot, line intercept, line-

point intercept, nested frequency, and forage production) located in mountain brush ecotypes, which long-

term vegetation trend can also be extrapolated.  
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Specific trends from observed and quantified data lend evidence that Pinyon-Juniper stands in some 

areas are indeed expanding into mountain brush and other ecotypes. Management decisions (fire 

suppression), climate change, and overgrazing by livestock have attributed to the expansion of Pinyon-

Juniper into mountain brush ecotypes on the Manti La Sal National Forest and many other areas in the 

intermountain region.  

To retain ecological integrity, the Manti La Sal National Forest has implemented management actions in 

the past to reduce Pinyon-Juniper expansion. Typically, in the mid 1900’s chaining projects reduced 

Pinyon-Juniper in mountain brush and other communities. Since 2003, the forest has resorted to using 

mastication techniques to reduce Pinyon-Juniper canopy cover in once mountain brush and sagebrush 

dominated ecotypes. Mastication projects can be seeded with native/non-native species and leave 

enough effective ground cover behind to help reduce soil erosion, but thus far no seeding has occurred 

because vegetation response to mastication treatments has been ideal.  

Alpine Vegetation Communities 

General Description 

Alpine communities occur above treeline and are dominated by herbaceous or shrubby vegetation (TNC 

2006).  Welsh et al. (2015) indicate that the alpine community in Utah occurs above 3,355 m (11,000 ft). 

Cronquist et al. (1986) indicate that the Wasatch Alpine Tundra Zone occurs above 10,500 feet. Following 

Welsh et al. (2015) which seems more accurate based on vegetation alpine communities occur primarily 

in the southern district.  

The extent of true alpine ecosystems is limited in southeastern Utah, but it provides habitat for a unique 

assemblage of wildlife and endemic plant species.  The alpine ecosystem, with short growing seasons, 

shallow soils and steep slopes, is a harsh environment for plants. The subsequent long-term recovery 

times, limited restoration potential and specialized, endemic species make any impacts significant. There 

is a high diversity of unique plant species, which in the La Sal range includes endemic plants found 

nowhere else in the country or the state.  

Background – Drivers and Stressors  

Drivers of the community include elevation, cold, snow, short growing season, and facilitation (nurse 

plants) for seed and seedling protection (TNC 2006).  

Stressors include ungulate use and herbivory by small mammals (pika, vole, gopher, etc.) (TNC 2006), 

recreation, and projected climate change. Additionally, localized stressors can be plant competition, and 

soil micro-flora/fauna (TNC 2006). Cronquist et al. (1986) state that most of the communities [alpine] 

represent early successional stages. The plants have short growing seasons, are exposed to freezing 

night temperatures and the soils are shallow and poorly decomposed (Cronquist et al. 1986). St. Clair et 

al. (2007) found that domestic sheep grazing, rockiness, vascular plant community, and snow melt 

patterns directly influenced lichen distribution. 

Tundra (i.e. alpine) habitats are extremely sensitive to persistent trampling by humans and are extremely 

slow to recover (St. Clair et al. 2007). Recreation, mainly from trampling effects, has been well 

documented as an impact onalpine soils and vegetation (Whinam and Chilcott 2003, Rochefort and 

Swinney 2000,Hartley 2000, Willard and Marr 1970).  Increasing recreation use, and also increasing 

requests for outfitter/guide and special event permits, has the potential to impact alpine ecosystems on 

the Forest. 
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An additional stressor on the alpine community in the la Sal Mountains is the introduction of non-

indigenous mountain goats in 2013. Mountain goats live year-round in the highest elevation alpine and 

cliff habitats available. Their foraging and digging behavior has been shown to have adverse impacts on 

alpine communities (Innes 2100). 

Another aspect considered a stressor is “climate change”. MacDonald and Tingstad (2007) reported that 

severe to extreme drought conditions on the Uinta Mountains occurred 10% to 15% over a hundred year 

period (1895-1995). Additionally they reported that extreme droughts occur two to five times each century 

(MacDonald and Tingstad 2007). 

Stressor Accumulation 

Stressor accumulation will be compounded by increased human activity, ungulate grazing, and potential 

changes in the climate.  

Existing Conditions 

The alpine community above 11,000 ft represents about 0.6% (~1,361 ac) of the Forest plant 

communities. Alpine communities are found on La Sal Mountains (figure 1). There are two LTAs 

represented in the Alpine community. LSM_LTAG2, where Douglas fir and spruce-fir are common on the 

mid-slopes and passes, and LSM_LTAG3, comprised of grass, forbs, and rock that occupy the alpine 

peak environments. Cushion plants are prevalent to dominant in many parts of the system. The plants 

found in the alpine communities are often unique to that harsh environment, and include an endemic la 

Sal Mountain species, La Sal daisy (Erigeron mancus), and several other species of interest including 

Baker’s oreoxis (Oreoxis bakeri), La Sal Mountain groundsel (Senecio fremontii var inexpectatus) and 

sweet-flowered rock-jasmine (Androsace chamaejasme ssp carinata).  

Alpine habitat types depend on position in the topography, wind, and snow deposition. The Manti-La Sal 

National Forest has categorized the alpine community into four groups. These groups are: alpine turf, 

alpine cushion plant, , late snowbank or Senecio fremontii var inexpectatus community, and barren rock. 

In 2015, and 2016, the MLNF collected baseline data from 80 total sites.  Data was collected from 3 

different alpine communities. Average ground cover was determined to be 75%. Average ground cover in 

alpine turf and cushion plant communities was determined to be 76%. Limited sampling was also 

conducted in 2013 and 2014, and included monitoring of percent ground cover which is an important 

indicator of alpine community condition (Table 10). 

Table 10. Measured ground cover values from La Sal Mountain alpine vegetation studies. 

Year 
Cushion Plant and Alpine Turf Sites 

(Ave. Ground Cover %)* 

Senecio fremontii var. inexpectatus sites 

(Ave. Ground Cover %) 

2013 74 (n=10) 51 (n=3) 

2014 77 (n=5) 54 (n=4) 

2015 78 (n=51) 59 (n=10) 

2016 82 (n=59) 47 (n=10) 

 

Compilation of these studies should give a glimpse into some of the plant community aspects specific to 

the La Sal Mountains.  
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While monitoring focus in the alpine areas of the La Sals has been on two general plant communities it is 

likely more communities exist. Cooper et al. (1997) delineated 23 different plant communities in Montana. 

They stated in their treatment that alpine areas are in a constant state of flux and seral status is not 

implied in the community delineation they formulated (Cooper et al. 1997).  

Although GIS data indicate there is alpine habitat above 10,500 ft on the Wasatch Plateau portion of the 

forest, study photos from the area show that this correlates more with subalpine habitat.  

There are approximately 45 studies in the subalpine habitat on the Wasatch Plateau portion of the Forest. 

The subalpine community is treated in another document. 

 

 
Figure 46. Distribution of Alpine communities on the Moab Ranger District. 

Management Tools 

Due to the different components that form a community, management tools are limited or restricted in 

some areas. Wang et al. (2006) worked six years to restore a badly degraded site in an Alpine Steppe 

meadow in Tibet. They considered a mixed seeded treatment the best way to recover severely degraded 

sites. 

Resources Impacted 

Wildlife species that occur predominantly alpine habitats are pika and black rosy-finch. Other wildlife such 

as mule deer, black bear, yellow-bellied marmots and golden eagles also utilize the alpine communities. 

Important habitat components include rocky talus slopes and productive herbaceous vegetation. The 

areas are utilized during by golden eagles for nesting and foraging, and are important during raptor 

migration. The alpine country gets incidental use by elk and bears, and especially on the La Sal 

Mountains provides refugia for buck deer during the fall hunting season as road access is limited. Two 

potential SCC species, the American pika and black-rosy finch occur in high-elevation, alpine habitats on 

the La Sal Mountains and Wasatch Plateau. 

Trends 

The Forest is currently collecting baseline and trend data from numerous sites on the La Sal Mountains. 

To date the MLNF has established ~ 70 alpine studies in the La Sal Mountains. With only two years of 

data for some sites, a rough trend could be observed. However, it may take years to determine trend in 

alpine sites based on the little information we currently have. 
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Barren Rock Communities 

 
Photo 3. Photo of Barren Rock habitat on the Manti-La Sal National Forest. 

General Description 

The Barren Rock community type is comprised of barren rock outcrops and ledges and is found among 

44 different Land Type Associations (LTA) on the Manti-La Sal National Forest and covers approximately 

73,516 acres.   

Background – Drivers and Stressors  

Drivers of the community include elevation, cold, snow, short growing season, and facilitation (nurse 

plants) for seed and seedling protection (TNC 2006).  

Stressors include mining induced subsidence and recreational activities such as rock climbing. 

Stressor Accumulation 

Is not well understood for this habitat.  

Existing Conditions 

These barren rock communities are usually interspersed with the woodlands community types which 

includes pinyon/juniper and mountain brush habitats.  The largest composition of barren rock and ledges 

on the North Zone or Manti Division is within the eastern escarpment LTA which is found along the 

eastern boundary of the Manti division (photo 1).  This LTA as well as the desert mesas and Book Cliff 

Mountains to the east supports one of the largest nesting densities of golden eagles in the western United 

States.  On the South Zone or La Sal Division, the Dissected Mesa’s and Canyon Slopes LTA’s comprise 

the largest composition of barren rock and ledges.   

Management Tools 

Management options include cooperative mitigation efforts with permittees, cooperative working groups 

and implementation of management guidance to address anthropological impacts. 
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Resources Impacted 

Although not as diverse as some of the other community types when referring to wildlife species diversity, 

it is important for a variety of wildlife species including golden eagles, peregrine falcons, mountain lions, 

ringtails, cliff swallows, and provides roosting habitat for many bat species including spotted bats, western 

pipistrelles, Allen’s big-eared bat, big free-tailed bats, pallid bats, Brazilian free-tailed bats, western small-

footed myotis, and Yuma myotis. The areas are utilized during by golden eagles for nesting and foraging, 

and are important during raptor migration. It is also common to see a variety of reptiles such as gopher 

snakes, ornate tree lizards, and eastern fence lizards.   

Bare ground habitat is an important component to some pollinator habitat such as providing for ground-

nesting bees (Gilgert and Vaughan 2011) such as the Western bumblebee (Bombus occidentalis) found 

within the plan area. 

Lichens are also associated with drier sites and bare ground (Maccacken et al. 1983). The Forest 

currently has a lichen air monitoring program on the Forest (Gatherum et al. 2014). 

Trends 

No known. 

Data Gaps 

Perennial Forbs and Grasslands 

Long term-vegetation monitoring data in perennial forb/grassland ecotypes was not collected until after 

the early 1900’s (Ellison, 1954). Historical photo points in perennial forb/grassland ecotypes have been 

inventoried and entered in the database since ≈2008. Ecological site descriptions (ESD) are becoming 

available as soils data is collected and linked to vegetation types (including Pinyon-Juniper ecotypes). 

Analysis of past fire to predict size, severity, and spatial patterns of future wildland fire in perennial 

forb/grassland ecotypes. 

Analysis of effects of energy development (e.g., wind, oil, gas) and associated infrastructure (e.g., roads, 

pipelines) on perennial forb/grassland ecotypes. 

Riparian Vegetation Communities 

Additional information on Riparian vegetation communities can be found in the Riparian section of the 

Topic 2 Assessment specialist report by Smith et al 2017.  

Sagebrush Communities 

Long term-vegetation monitoring data in sagebrush ecotypes was not collected until after the mid 1900’s. 

Historical photo points in sagebrush ecotypes have been inventoried and entered in the database since 

≈2008. Ecological site descriptions (ESD) are becoming available as soils data is collected and linked to 

vegetation types (including sagebrush ecotypes). The forest does not have age class and canopy cover 

data in sagebrush ecotypes on a landscape level. However, most long-term vegetation monitoring in 

sagebrush ecotypes includes canopy cover data. 

Analysis of past fire to predict size, severity, and spatial patterns of future wildland fire in sagebrush 

ecotypes. 
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Analysis of effects of energy development (e.g., wind, oil, gas) and associated infrastructure (e.g., roads, 

pipelines) on sagebrush ecotypes. 

Mountain Brush Communities 

Long term-vegetation monitoring data in mountain brush ecotypes was not collected until after the mid 

1900’s. Historical photo points in mountain brush ecotypes have been inventoried and entered in the 

database since ≈2008. Ecological site descriptions (ESD) are becoming available as soils data is 

collected and linked to vegetation types (including mountain brush ecotypes). The forest has age class 

and canopy cover data in mountain brush ecotypes on a landscape level from the vegetation 

classification, mapping, and quantitative inventory (VCMQ) data that was collected in 2011-2012, but is 

not available at present. However, most long-term vegetation monitoring in mountain brush ecotypes 

includes canopy cover data (quantitative). 

Analysis of past fires to predict size, severity, and spatial patterns of future wildland fire in mountain brush 

ecotypes. 

Analysis of effects of energy development (e.g., wind, oil, gas) and associated infrastructure (e.g., roads, 

pipelines) on mountain brush ecotypes. 

Pinyon-Juniper Communities 

Analysis of past fire to predict size, severity, and spatial patterns of future wildland fire in Pinyon-Juniper 

ecotypes 

Analysis of effects energy development (e.g., wind, oil, gas) and associated infrastructure (e.g., roads, 

pipelines) on Pinyon-Juniper ecotypes. 

Alpine Vegetation Communities 

The alpine community is one of the least studied communities due to limited accessibility and limited 

distribution of the community. The Nature Conservancy (TNC 2006) identified 28 (28/40) areas dealing 

with the Historic Range of Variation (HRV) and Anthropogenic Disturbance that lack documented 

research. While there are numerous studies in alpine habitat on the Forest, that data needs to be 

synthesized into a usable format. 
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Rangelands 

Scales 

Spatial 

Capable acres Forest-wide.  See definition of capable acres in Background section below.   

Temporal 

Discussion mainly focused on changes in rangelands since the 1986 Forest Plan to the present and 

includes possible trends over the next 20 years (~2036) 

Indicators 

Ground Cover, Species Composition, Shrub Cover and Non-Native Invasive Species.   

Rangeland Condition 

General Description 

Rangelands are defined as all lands producing, or capable of producing, native forage for grazing and 

browsing animals, and lands that have been revegetated naturally or artificially to provide a forage cover 

that is managed like native vegetation. They include all grasslands, forb lands and shrublands; and those 

forested lands that can, continually or periodically, naturally or through management, support an 

understory of herbaceous or shrubby vegetation that is forage for grazing or browsing animals.  (USDA 

Forest Service 2005) 

Soil type and health is a principal factor determining the potential for forage production of a rangeland 

within a particular climate and it is critical that enough vegetation cover is maintained to protect the soil 

from erosion. (Holechek et al 2011).  On the Manti-La Sal, water is a primary limiting factor to rangeland 
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plant production.  Infiltration of precipitation into the soil, where it then can be used by plants is 

influenced by intensity of precipitation, amount and type of veg cover and soil surface properties 

(Holechek et al 2011).   

Background  

Livestock grazing influences ecological processes such as the water cycle, nutrient cycling, energy flow, 

and community dynamics. Not all effects are detrimental. Activities related to livestock grazing can 

impact species through habitat disturbance, modification, or a direct loss of individuals by grazing or 

trampling. Historical grazing practices altered plant composition and density. Prior to the establishment of 

the Forest in the early 1900s, livestock grazing was unmanaged, causing long-lasting environmental 

effects. There are still areas exhibiting remnants of those effects but for the most part the ecological 

integrity and diversity of vegetation species has since rebounded through years of proper stocking 

management of the intensity, duration and timing of grazing use  

Capable range acres (cattle and sheep combined) Forest Wide by Vegetation Group.  GIS model where 

determination is based on physical/biological attributes to support long-term sustained grazing.  Total 

capable acres on the Forest (this includes cattle and sheep) is 878,735.   

Rational for using capable acreage to make rangeland health determinations:  

1986 Plan and 2005 AMS used “suitable” acres, however quite a wide discrepancy of what was being 

called “suitable” in 1986 – over 1.2 million acres vs 989, 943.  

Since this time suitable has been defined as a management determination that is based upon on Forest 

Plan prescriptions where grazing is compatible use with other uses/activities and resource management 

objectives. The 1986 Forest Plan established 15 Management units (MU) all of which contains 

management prescriptions that include livestock grazing as being a suitable and compatible use under 

certain conditions. Under this definition there are 1,294,700 acres on the Forest that are considered 

suitable.  This includes land that are non-capable for livestock grazing. 

Areas considered non-capable:  Barren areas, cliffs and steep slopes, soil/veg types with little to no 

understory vegetation, roads, private inholdings, campgrounds and some RNAs and Admin sites (Guard 

stations).   

If all “suitable” acres were considered, most if not all of those areas that are considered non-capable 

would fall into the “Undetermined or Unknown category anyways, so there is no real value in including 

them in the analysis for rangeland health determinations.   

Therefore, the Forest will be analyzing capable acres for rangeland health determinations, which using the 

most GIS data is 878, 735 acres.   
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Drivers and Stressors  

The tables below summarize drivers and stressors to rangelands on the Manti-La Sal.  Expanded 

discussion available in the Rangeland Assessment which is part of the project record.   

Drivers: 

Table 11. Rangeland drivers related to rangeland health.  

Driver Relation to Rangeland Health References 

Climate 

(precipitation 

amount and 

timing) 

Climate influences all aspects of vegetation 

potential and expression and also influence 

how animals use the range 

Holechek 1999; Bailey 2004; 

Holechek et al 2011; MLNF 

2060 and 2210 Files 

Natural vegetation 

succession, state 

and transition 

Range systems are dynamic and change 

over time 

Clements 1916; Laycock 1991; 

See Vegetation Groups 

Driver/Stressor Assessments 

 Fire 
Fire has been a dominate force in the 

evolution of the vegetation on the Manti-La 

Sal 

Barbour et al 1987 

 

Stressors: 

Table 12. Rangeland stressors and rangeland health. 

Stressor Relation to Rangeland Health References 

Climate 

Change 

Climate change can exacerbate current threats to 

rangeland health by expanding ranges of invasive 

species and increasing duration and severity of 

droughts. Forage quantity is predicted to increase 

but dependability may decrease 

Polley et al. 2013; Fay et al. 2002; 

Reeves and Bagne 2016 

Drought 

Drought, which the Forest has experienced in 

varying degrees over the past 30 years, reduces 

range plant vigor and can result in plant mortality 

and less desirable species to increase.  

Holechek et al 2011; 

(http://droughtmonitor.unl.edu/. 

USU 2016 

Livestock 

and 

Wildlife 

Grazing 

In most ecosystems on the Manti-La Sal NF, 

grazing is a characteristic disturbance. Grazing 

timing, intensity, and duration, each have effects 

to vegetation productivity and species composition 

Holechek et al. 2011; Pieper 1994; 

Pieper 1994; Davies et al. 2011; 

Holechek et al. 2006; Caldwell et 

al. 1981; Paulsen and Ares 1962; 

(Laycock 1994; Dalldorf et al. 

2013, Schulz and Leininger 1990; 

Belsky and Blumenthal 1997; 

USDA 2006; USDA 2011 

http://droughtmonitor.unl.edu/
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Fire 

Large, destructive wildfires are in many cases 

stressors, because their effects degrade the 

integrity of the system 

Westerling et al. 2006; Roccaforte 

et al. 2012; Savage and Mast 2005 

Invasive 

Species 

The establishment and spread of invasive species 

can increase wildfire risk, affect soil erosion and 

chemistry, alter nutrient cycling and displace other 

species 

USDA 2009b; See Invasive 

Stressor Report,  

Human 

Uses 

Human recreation use of rangeland has 

accelerated in recent years and can have 

considerable impact on rangeland vegetation 

USDI 1996, 2005; Holechek et al. 

2011 

 

Model Use to Determine Rangeland Health on Capable Range Acres 

This is the model provided in the R4 Rangeland ecosystem analysis and monitoring handbook-(FSH 

2209.21) 

Rangeland health: Rangeland health is defined using the terms functioning or functioning-at-risk,  

Functioning Rangelands: Rangelands are functioning when they are meeting a desired condition 

identified in long term specified management objectives, standards, and/or guidelines; and have the 

capability across the landscape for renewal, for recovery from a wide range of disturbances, and for 

retention of its ecological resilience.  

Functioning-at-risk Rangelands: Rangelands are functioning-at-risk when short-term objectives are 

being met but functionality criteria are not yet present.  

Table 13. Percent ground cover for functionality by ground cover type. 

 

                                                                                                                 
*  Parkland communities of Aspen and Subalpine Forb/Grass communities standards as high as 85% ground cover 

are valid only for areas with relatively low pocket gopher selectivity or during times of relatively low rodent activity.  In 

areas of high rodent activity the ground cover minimum within Alpine, Aspen, Tall Forb, & Grass/Forb types will be 

50% (2007 Goodrich; 2012 S, USDA R4 2009a, R4 2209   Handbook).  

Cover Type Percent Ground Cover for Functionality 

Alpine 50-90%* 

Aspen  50-85%* 

Grass/Forb Meadow 50-80%* 

Grass/forb meadow 45-85%** 

* 
Riparian/Wetland 90-95% 

Mountain Brush 65-75%** 

Pinyon-Juniper 45-70%** 

 

Dry Mixed Conifer 

70-80% 

Spruce/Fir This veg-type has little or no rangeland vegetation (only 35% of acres 
within capable and understory is sparse) 
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**  Where geologic formations are exposed or near the surface with undeveloped soils consisting of slightly altered 

geologic parent material, ground cover is low.  Low percent ground cover is especially common on warm exposures.  

Therefore in these areas the ground cover minimum for Pinyon Juniper will be 45%, Mountain Big Sage will be 61% 

(the lowest cover value in sagebrush in for Blacksage types with Wyoming sage at 50%), & Mountain Brush will be 

65% 

Consider a minimum of four criteria when determining the functionality of upland rangelands:   

Invasive/Noxious presence- The R4 handbook states- Just mere presence can indicate range health is at 

risk.  In recent grazing EA developed by the Forest it states that it needs to be less than 10% in areas not 

impacted by fire or already infested with noxious weeds to be considered a functioning rangeland.  This 

could depend on the species of noxious weed.     

Ground Cover:  Ground cover by veg type to be meeting functional determination.   

Developed by the Manti-La Sal Forest in recent grazing EA: 

Shrub cover on a landscape scale to be functioning:  

Sagebrush example:   

 10 percent of the sagebrush area has 0-5 percent shrub canopy cover.  

 50 percent of the sagebrush area has 6-15 percent shrub canopy cover.  

 40 percent of the sagebrush area has greater than15 percent shrub canopy cover. 

Species Composition:  A rangeland site is functioning when all the desired plants are present in the desired 

amount.   

Plant community composition dominated by plants of moderate to high resource value for: Erosion 

control, wildlife habitat, forage production, capability to support narrow endemics plants and other 

functions, uses and values. Dominated is defined as greater than 60% composition by cover, weight, or 

other measures of composition.  

Existing Conditions 

 

The table below will be populated with data received from the Forest Inventory and Analysis 

(FIA).  The FIA is a national program that conducts inventories for large-scale planning and monitoring 

on all forestland in the United States, including both public and private ownerships. FIA sampling 

procedures for forest lands are well documented and standardized nationally. Interior West Forest 

Inventory and Analysis (IW-FIA) Program within the Rocky Mountain Research Station of the USDA 

Forest Service is one of five regional FIA programs and conducts inventories in eight Interior West States 

as part of its national FIA responsibilities which includes Utah (USDA 2016a).  The process of using FIA 

data to classify rangelands at large scale is documented in General Technical Report-RMRS-104 (O’Brien 

et al 2003).  Long-term range trend study data collected by the Manti-La Sal would also be incorporated 

to inform rangeland health across the Forest.   

The most recent FIA data for the Manti-La Sal has been requested but not yet received and may not be 

received within the timeframe to complete the assessments. As well, the local range trend data is not yet 

in a form to where it can be utilized for this analysis at this time.  Therefore, the most recent data the 

Forest has that will be used in this assessment will be from the 2006 Forest Plan Draft and the 2011 

Forest Plan Monitoring and Evaluation Report: 2001-2010.  These reports do not give enough information 
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to be able to discuss rangeland health by vegetation group as is the plan with the FIA data.  They do 

indicate an overall condition of rangeland acres divided into riparian and upland acres on the Forest.  The 

2006 Draft plan used suitable acres and as discussed above, the current planning effort will be using 

capable acres, as the definition of suitable has changed.   

 

The most recent FIA data for the Manti-La Sal has been requested but not yet received and may not be 

received within the timeframe to complete the assessments. As well, the local range trend data is not yet 

in a form to where it can be utilized for this analysis at this time.   

Therefore, the most recent data the Forest has that will be used in this assessment will be from the 2006 

Forest Plan Draft and the 2011 Forest Plan Monitoring and Evaluation Report: 2001-2010.  These reports 

do not give enough information to be able to discuss rangeland health by vegetation group as is the plan 

with the FIA data.  They do indicate an overall condition of rangeland acres divided into riparian and 

upland acres on the Forest.  The 2006 Draft plan used suitable acres and as discussed above, the current 

planning effort will be using capable acres, as the definition of suitable has changed.   

Based on 2006 draft plan information the following gives the best of our knowledge of overall condition 

of capable range acres at this time.  There are about 7800 capable riparian acres and 870,900 acres of 

capable upland range (USDA 2016b). 

Table 14. Rangeland health on the Forest based on percentage of acres determined to be meeting or moving 
towards 1986 Forest Plan Desired Conditions for the 2006 Draft Plan.  

 

Since the 2006 Draft Forest Plan, the Manti-La Sal has established several more studies in riparian areas  

(about 40).  These were read in 2011 and again in 2016, several showed upward trends and most of the 

areas were meeting desired conditions (MLNF 2060 Files), so it is likely that several acres would be 

moved from the Undetermined category the a majority moved into Functioning with some also into 

Functioning at Risk.    

There have also been new range trend study sites and other types of range monitoring sites established in 

new areas since this document and the 2011 Forest monitoring report indicated that in general the range 

trend studies done between 2001 and 2010 has showed an improvement in ground cover and species 

composition (USDA 2011) .  Therefore, it is also likely for upland acres that several more acres have 

moved from Undetermined with most into the Functioning with some also into Functioning at Risk.   

The general improvement in range conditions since the 1986 plan can be likely attributed to several 

factors. The decrease in stocking rate is one of those factors.  The 1986 plan stated that is was estimated 

that the 175,334 AUMs that were permitted on the Forest was likely 20% over estimated carrying 

capacity.  In 2106, the average permitted AUMs is 137, 986 while average authorized AUMs over the past 

3 years has been 124, 697 AUMs.  The permitted AUMs has dropped 21% while actual authorized AUMs 

is even lower (see Livestock Grazing section of Multiple Uses Assessment).  This likely has had an 

impact on the improvement of range resources.  However, it is not only intensity (stocking rate) that play 

a roles in range conditions but duration of use and timing of use.  The Forest has and continues to use 

adaptive management as well as Environmental Assessment to continue to improve grazing management 

across the Forest.   

Capable Acres Functioning Functioning at Risk Undetermined 

Riparian Acres 3,120 620 4,060 

Upland Acres 365,770 60,970 444,160 

Total Acres 368,890 61,590 448,220 
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It is recognized that there are documented areas (both by the Forest Service and public) where there are 

issues with the amount of ground cover and species composition.  The Forest Service also has about 

15,900 acres of inventoried noxious weeds within its Administrative Boundaries (this includes weeds that 

have been inventoried and treated on private land inholdings).  Some of these acres would be considered 

as rangelands at risk, depending on the type of noxious weed(s) present and density.  Also, there are areas 

on the Forest where shrub cover is higher than what is desired or expected for the site.  The Forest Plan 

being developed would be designed to address issues such as this where it is feasible to do so and 

management is able to address such issues.   

Management Tools 

Properly managed grazing, with respect to utilization levels, season of use, and type of animal, minimizes 

impacts to ecosystem function and is sustainable over the long term (Davies et al. 2011; Holechek et al. 

2006; Pieper 1994). Light grazing increases productivity of some species (Caldwell et al. 1981; Paulsen 

and Ares 1962) and can increase grass species diversity (Laycock 1994). Rest from grazing has been 

shown to reduce ecosystem degradation, especially in riparian areas (Dalldorf et al. 2013, Schulz and 

Leininger 1990), but alone, even total cessation of all grazing will not return grass systems to a historic 

reference state (Pieper 1994). By adaptively varying grazing timing, intensity, and duration, effects to 

vegetation productivity and species composition can be managed (Holecheck et al 2011).  

The removal of vegetative cover and soil compaction that result from heavy grazing reduce water 

infiltration, increase runoff, and accelerate erosion (Holechek et al. 2011; Belsky and Blumenthal). The 

BASI related to effects from light to moderate grazing are less conclusive, and are more system, species, 

and measurement specific, with conclusions ranging from degradation, to no effect, to improvement of 

range condition because of grazing (Holecheck et al. 2011; Belsky and Blumenthal 1997; Pieper 1994; 

Holechek et al. 2006). The Manti-La Sal uses the principals of managing intensity, duration and timing of 

grazing to improve range conditions, which has been successful in improving rangelands since the 1986 

Plan (USDA 2006; USDA 2011).  Adaptive Management: A system of management practices based on 

clearly identified outcomes and monitoring to determine if management actions are meeting desired 

outcomes; and, if not, to facilitate management changes that will best ensure that outcomes are met or re-

evaluated. Adaptive management stems from the recognition that knowledge about natural resource 

systems is sometimes uncertain (36 C.F.R. 219.16 2008).  

Resources Impacted 

For further details see Assessment reports for these topics: 

Wildlife – Many species depend on grass, forbs and shrubs for food and cover.   

Soils - Rangeland veg provides cover to stabilize soils and reduce erosions.   

Hydrology – Provides streambank stabilization, control runoff and sedimentation, infiltration in uplands 

Recreation – Visuals/Scenery, Hunting, Birding, Dispersed Camping 

Cultural Resources: Prevention of erosion, veg covering and protecting sites.   

Local Communities: Healthily rangelands provide forage for livestock grazing use 

Trends 

The 2006 Draft Plan as well as the 2011 Forest Monitoring Report state that generally, data from the 

range trend studies show the composition of desirable plant species and ground cover has increased.  
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Natural Range of Variation – Ground cover (especially canopy cover and litter) can change from year to 

year and is dependent on climate (Holechek et al 2011).  Thus, the precipitation and timing of 

precipitation needs to be taken into account when analyzing ground cover data.  Range trend studies, 

photos and field notes from the Manti-La Sal have shown that in the dry years of 1999-2004 the data from 

those years do show some decreases in ground cover (MLNF 2060 files).  Also the amount of gopher 

activity can great influence ground cove in higher elevation grass and forblands (Goodrich 2016).   

The 2006 Draft and 2011 Forest Monitoring Report both indicate that in general ground cover has 

improved on the Manti-La Sal in the past 30 years.  This trend may be in part due to decreases in 

permitted and authorized AUMs, but also improvements in grazing management.   

Data Gaps 

FIA data is not yet available. Some vegetation communities is some areas on the Forest have very little 

information.  Some range trend study locations are not representative because highly modified sites.  

There is not sufficient time to analyze all of the range trend data that we do have because it is not in an 

easily accessible form, especially in regards to species composition to compare with a desired condition 

for species composition.   There are also several range trend studies that have not been revisited for 20 

years.   
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Aquatic Ecosystems 

Resources Impacted 

Aquatic habitats, both riparian and wetlands, within the Plan Area consists of 680-miles of stream 

fisheries and 1,765-acres of lakes and reservoirs. Riparian areas are the richest habitat type in terms of 

species diversity and wildlife abundance in Utah (UWDR 2015).  Riparian and wetland habitats occur in 

all the LTAs across the Forest, and make up from less than 1% to 10% of the total area of each LTA. 

Although riparian habitats represent 1% of the total acreage on the MLNF, roughly ¾ of all reptile, 

amphibian, mammal and bird species which occur regularly in the Colorado Plateau region routinely use 

riparian areas for food, water, cover or migration routes (NAU 2002). 

Resources directly associated with these habitats include aquatic macroinvertebrates, fish, amphibians, 

reptiles as well as a variety of terrestrial species. These habitat components can be adversely impacted 

by improper grazing by livestock or big game, roads, recreational activities, invasive plant species, water 

developments and drought.  

https://www.federalregister.gov/documents/2002/01/07/02-297/sole-source-aquifer-determination-for-glen-canyon-
aquifer-system-moab-utah 

Aquatic Macroinvertebrates 

Aquatic macroinvertebrates including spring snails and the Utah salfly (Sweltsa cristata), a potential 

species of conservation concern, comprise highly variable communities. In a stream system, many 

physical, chemical, and biotic factors interact to affect macroinvertebrate communities in ways that are not 

fully understood. 

http://fsweb.r4.fs.fed.us/unit/vm/ecology/ecology_temp.html
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5182307.pdf
https://www.blm.gov/nhp/landfacts/pls96.html
https://climate.usurf.usu.edu/
https://www.federalregister.gov/documents/2002/01/07/02-297/sole-source-aquifer-determination-for-glen-canyon-aquifer-system-moab-utah
https://www.federalregister.gov/documents/2002/01/07/02-297/sole-source-aquifer-determination-for-glen-canyon-aquifer-system-moab-utah
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The 1986 Forest Plan’s monitoring and evaluation program includes aquatic macroinvertebrates as 

management indicator species. Macroinvertebrates serve as natural indicators of management activities 

undertaken within each watershed.  In 2006 the Forest Plan was amended to update monitoring protocol. 

Most monitoring locations are near the Forest boundary and are designed to reflect the overall water 

quality and aquatic habitat quality of the stream system and watershed above the monitoring point. The 

sampling locations are not designed to monitor the effects of a single land use or activity. These locations 

are not suitable for project-level monitoring or evaluation.  

Fish 

Water quality, temperature, flow rate and timing of flow also impact fish species throughout the plan area. 

Changes in these variable can result in the movement of impacted species to other suitable, connected, 

habitat or to population decline. Potential species of conservation concern include, the Bonneville and 

Colorado River cutthroat trout, and the bluehead sucker. Fragmentation of streams and other waterbodies 

can impede relocation and repopulation efforts.  

Amphibians and Reptiles 

Mountain riparian and wetland habitats are home to many species of wildlife including boreal toads (a 

potential species of conservation concern, northern leopard frogs and smooth greensnakes. Many of 

these species are also directly impacted by water quality, temperature, flow rate and timing of flow.  

Terrestrial Wildlife 

Lowland riparian habitats are most limited in area, and are important to species such as Mexican spotted 

owls and big free-tailed bats.  Mountain riparian and wetland habitats are home to broad-tailed 

hummingbirds and yellow warblers. 

Riparian Dependent Vegetation 

Important habitat components in these areas are the herbaceous vegetation including nectar-producing 

flowers, native riparian shrubs and trees and available water. Beavers rely on riparian ecosystems, and 

can also have a major impact on the age and size structure of woody riparian communities. Their dam 

building modifies local hydrology, thereby influencing a wide range of biotic and abiotic processes (Gage 

and Cooper 2013).  

Trends 

The distribution of the Bonneville, Colorado River, Yellowstone and Westslope cutthroat trout has 

declined >50% (IAP 2016).  On the Forest, populations are sparse due to diversion and other non-native 

species, mostly in headwaters, trend is stable moving slightly upward with conservation efforts (P. 

Manders pers. obs. 2016). 

Data Gaps 

Lack of species specific trend data for aquatic macroinvertebrates. 
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Appendix A: Alpine stressors and drivers 
Alpine 

Drivers/Stressors 

The Alpine community is above tree-line and is dominated by herbaceous or shrubby vegetation (TNC 

2006). Alpine communities found on the MLNF include; the Abajo mtns, the La Sal mtns, and a very small 

portion of the Wasatch Plateau. 

 Drivers of the community include elevation, cold, snow, short growing season, and facilitation (nurse 

plants) for seed and seedling protection (TNC 2006).  

Stressors include; ungulate use, herbivory by small mammals (pika, vole, gopher, etc.) (TNC 2006), 

recreation, and projected climate change. Additionally, localized stressors can be plant competition, and 

soil micro-flora/fauna (TNC 2006). St. Clair et al. (2007) found that domestic sheep grazing, rockiness, 

vascular plant community, and snow melt patterns directly influenced lichen distribution. Tundra (i.e. 

alpine) habitats are extremely sensitive to persistent trampling by humans and are extremely slow to 

recover (St. Clair et al. 2007). 

Another aspect considered a stressor is “climate change”. MacDonald and Tingstad (2007) reported that 

severe to extreme drought conditions on the Uinta Mountains occurred 10% to 15% over a hundred year 

period (1895-1995). Additionally they reported that extreme droughts occur two to five times each century 

(MacDonald and Tingstad 2007). 

Indicators 

Alpine communities are one of the least understood systems. Plant species composition is limited and 

can vary according to aspect, residual snow, wind, and soil type (TNC 2006). For the plan area, percent 

ground cover has been selected as the best measurable indicator of change.   

Scale 

The scale of the assessment is the Land Type Association (LTA). There are XX LTAs represented in the 

Alpine community. 

Existing condition 

The alpine community represents about 0.6% of the Forest plant communities. Alpine communities are 

found on the Wasatch Plateau, La Sal, and Abajo Mountains. Cushion plants are prevalent to dominant in 

many parts of the system. Little is known about current condition and ecological processes of alpine 

tundra (TNC 2006). 

Alpine habitat types depend on position in the topography, wind, and snow deposition. Alpine 

communities can be composed of Fellfields, dry meadows, moist meadows, snowbed, wet meadows, 

shrub, and rock outcrops (TNC 2006).  

In 2013 the MLNF visited the La Sal mountains and collected data on 5 sites considered to be above 

timberline. Aside from a moderate species list, ground cover data were collected as well. Ground cover 

ranged from 73% in a cushion plant community to 100% in a grassland community. 

 In 2014 the Utah Division of Wildlife Resources (UDWR or DWR) collected data from 9 sites on which 

data was collected in 2013. The 9 sites were comprised of two different alpine communities. 



 

72 

In 2015 MLNF collected baseline data from 68 total sites.  Three of the sites were timbered and not 

considered to be alpine. Subsequently, that information was not used to calculate ground cover data for a 

report. Data was collected from 3 different alpine communities. Average ground cover was determined to 

be 75%. 

Compilation of these studies would give a glimpse into some of the plant community aspects specific to 

the La Sals.  

While monitoring in the alpine areas of the La Sals has focused on two general communities it is likely 

more communities exist. Cooper et al. (1997) delineated 23 different plant communities in Montana. They 

stated in their treatment that alpine areas are in a constant state of flux and seral status is not implied in 

the community delineation they formulated (Cooper et al. 1997).  

Although GIS data indicate there is alpine habitat on the Wasatch Plateau portion of the forest, study 

photos from the area show that this correlates more with subalpine habitat.  

There are approximately 45 studies in the subalpine habitat on the Wasatch Plateau portion of the Forest. 

 

 
 

 

 

Trends 

The Forest is currently collecting baseline and trend data from sites on the La Sal Mountains. The MLNF 

has established ~ 70 alpine studies in that area. With only two years of data for some sites, a rough trend 

could be observed. However, it may take years to determine trend in alpine sites based on the little 

information we currently have. 

 

Resources Affected 

Recreation and ungulate use. 

Management Tools 
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Due to the different components that form a community, management tools are limited or restricted in 

some areas. Wang et al. (2006) worked six years to restore a badly degraded site in an Alpine Steppe 

meadow in Tibet. They considered a mixed seeded treatment the best way to recover severely degraded 

sites. 

Stressor Accumulation 

Stressor accumulation will be compounded by increased human activity, ungulate grazing, and climate 

change. 

Data Gaps 

The alpine community is one of the least studied communities due to limited accessibility and limited 

distribution of the community. The Nature Conservancy (TNC 2006) identified 28 (28/40) areas dealing 

with the Historic Range of Variation (HRV) and Anthropogenic Disturbance that lack documented 

research. While there are numerous studies in alpine habitat on the Forest, that data needs to be 

synthesized into a usable format. 
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Appendix B: Historic Disturbances 
 

 

Year 
Disturbance

_Type 
District Location Description Reference 

1849 Settlement Sanpete Manti 

Manti was settled. At that this 
time Manti was surrounded by 
a vast area of undeveloped 
land. The town grew rapidly 
and soon became headquarters 
for a large livestock industry. 
The mountainous area around 
the town is easily accessable 
and furnished building 
materials used by settlers in 
construction of all types of 
buildings, fences, and for fuel. 
When the settlers first arrived, 
Manti creek was a clear 
sparkling stream full fish.  

Manti-La Sal National 
Forest, 1961. 
Application for 
assistance in planning 
and carrying out works 
of improvement under 
the watershed 
protection and flood 
prevention act. Public 
Law 566-83D Cong., As 
amended by pubic law 
1018, 84th Cong. 

1849-
1890 

Timber 
Harvest/Liv

estock 
Grazing 

Ferron/
Sanpete
/Price 

North 
Zone 

Plateau 

During the period of 1849-
1890, as a result of timber 
procurement and grazing, the 
vegetation cover of the 

Manti-La Sal National 
Forest, 1961. 
Application for 
assistance in planning 
and carrying out works 
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watershed was virtually 
destroyed 

of improvement under 
the watershed 
protection and flood 
prevention act. Public 
Law 566-83D Cong., As 
amended by pubic law 
1018, 84th Cong. 

1850 Settlement Sanpete 
Sanpete 

Valley  

Sanpete Valley was settled 
around 1850. Livestock 
introduced into the area. 

Lewis, M. E., 1948. 
Study of soil conditions 
and grazing capacity, 
Ferron Creek 
watershed. United 
States Department of 
Agriculture, Forest 
Service.**** Reynolds, 
R. V., 1910. A study of 
flood conditions in 
Ephraim, Manti, and 
Six Mile Canyon. 
United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 

1852 Settlement Sanpete Ephraim 
Ephraim was settled in 1852 by 
Mormon pioneers.  

Manti-La Sal National 
Forest, 1948. 
Watershed 
Management Plan, 
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Ephraim Watershed. 
United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 

1850-
1880 

Livestock 
Grazing 

Ferron/
Sanpete 

North 
Zone 

Plateau 

Gradual increase in cattle and 
horse business which was built 
up by settlers. The mountains 
of what is now known as the 
"North Zone" of the Manti-La 
Sal National Forest afforded 
excellent and spacious summer 
range, and in winterthe stock 
were either run upon the 
desert lowlands or to a less 
extent fed upon the produce of 
the farms in the valleys.  

Reynolds, R. V., 1910. A 
study of flood 
conditions in Ephraim, 
Manti, and Six Mile 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 

1852 Flooding Sanpete 
Manti 
Creek 

Rain very heavy. Water ran 
through streets four to 10 
inches deep. Washed 
woodpiles, haystacks, ect., 
before it. Yards and cellars 
flooded.  

Deseret News, Salt 
Lake City, Utah, 
September 4, 
1852.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. (1946). 
Cloudburst floods in 
Utah, 1850-1938 (p. 
128). US Government 
Printing Office. 
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1954 
Wildland 

Fire 
Sanpete 

Manti 
Canyon 

A fisherman left his campfire 
burning and went fishing. The 
wind came up and blew sparks 
into the timber. The result was 
a large reduction in rangeland 
and timber. The fire was known 
as the "Burnt Hill Fire". Several 
hundred thousand feet of good 
Douglas fir timber went up in 
smoke at that time. 

Humphrey, J. W., 1953. 
My recollections of the 
Manti Forest. United 
States Department of 
Agriculture. Manti-La 
Sal National Forest.  

Late 
1860's 

Railroad Sanpete 
Sanpete 

Valley  

Railroad was established about 
100 miles to the north of Manti. 
This gave motivation and soon a 
large livestock industry was 
established.  

Manti-La Sal National 
Forest, 1961. 
Application for 
assistance in planning 
and carrying out works 
of improvement under 
the watershed 
protection and flood 
prevention act. Public 
Law 566-83D Cong., As 
amended by pubic law 
1018, 84th Cong. 

1868 
Livestock 
Grazing 

Montice
llo 

San Juan 
River 

Drainage 

Grazing of the south side of the 
San Juan River dates back to the 
time the Navajo Indian 
Reservation was created (1868) 

Hunt, M. P., 1935. 
Range Report, Section 
V, Part 4: Watershed 
Protection Phases. 
United States 
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and has continued to the 
present (1935). 

Department of 
Agriculture. Manti-La 
Sal National Forest. 
Blanding, Utah. 

1870-
1890 

Livestock 
Grazing 

Moab/
Montice

llo 

North 
Zone 

Plateau 

Livestock grazing by ranchers 
begins in the forest. 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

Early 
1870's  

Wildlife Sanpete 

West 
Slope of 

North 
Zone 

Plateau 

Lauritz Nielson recalls accounts 
of deer being abundant on 
Manti-La Sal National Forest. 
People went east of Ephraim 
and were able to kill 26 deer in 
a couple of hours. The main 
value of the deer was actually 
for the skin which was used for 
buckskin lacing, harnesses, and 
gloves. Lauritz Nielson is eager 

Plummer, P. A., 1953. 
Comments by Lauritz 
Nielson on changes 
and some of their 
causes in Ephraim 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 
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to inform people so they will 
know that at one time there 
were a great numbers of deer in 
the mountains. The primary 
reason that number of deer on 
the mountain decreased Lauritz 
explains was due to the 
competition with livestock and 
heavy human hunting both by 
Native Americans and Euro-
Americans. When Euro-
American people wanted 
buckskin, they would kill deer 
just to get the skins.  

1870's 
Livestock 
Grazing 

Sanpete 

Ephraim 
Canyon 

(Philadel
phia/Blu

ebell 
Flat) 

Grass/forbs so tall couldn't see 
cows. 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 
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late 
1870's 

Timber 
Harvest 

Sanpete 
Philadel
phia Flat 

The first logs were taken off 
Philadelphia Flat by Carl 
Wilburg in the late 1870's. 
Accounts from Mr. Wilburg 
depict that there was no grazing 
at the high elevations. The logs 
were taken off the north face 
and pulled along the side of the 
creek to the mouth of Ephraim 
Canyon. In those days (late 
1870's) it was possible to go 
almost anywhere with a horse 
and cart. There were no steep-
banked ravines as we see today 
(1953). Lauritz Nielson also 
recalls Ephraim Creek contained 
lots of trout until the first big 
floods, when they were killed 
out.  

Plummer, P. A., 1953. 
Comments by Lauritz 
Nielson on changes 
and some of their 
causes in Ephraim 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 

late 
1870's-

early 
1880's 

Livestock 
Grazing 

Sanpete 
North 
Zone 

Plateau 

livestock numbers increase and 
grazing pressure increases as 
eastern North Zone settlements 
grow 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
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Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1878 Flooding Sanpete 
Wales/Si

x Mile 
Creek 

Town enveloped by cloud that 
was suddenly divided by a light. 
A terrific roar followed. The 
damage following the 
cloudburst was considerable to 
crops and fields. 

Deseret News, Salt 
Lake City, Utah, August, 
16, 1878.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1875 
Settlement/

Livestock 
Grazing 

Price/Fe
rron 

Castle 
Valley 

Castle Valley was settled around 
1875. Livestock introduced into 
the area. Grazing use began on 
the watersheds of the MLSNF. 
When white settlers began 
using the Ferron drainage, they 
were undoubtedly impressed 
with the luxuriance of its plant 
growth, especially in the two 
upper elevation zones. As one 
old timer commented, "We had 
to work the sheep gradually 

Lewis, M. E., 1948. 
Study of soil conditions 
and grazing capacity, 
Ferron Creek 
watershed. United 
States Department of 
Agriculture, Forest 
Service. 
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into the upper basins of the 
drainage. The vegetation was so 
rank that the sheep were forced 
only with difficulty." In other 
words, the sheep had to eat 
their way into the basins. 

1876-
1905 

Livestock 
Grazing 

Sanpete
/Ferron
/Price 

North 
Zone 

Plateau 

During this period grazing use 
was terrific. 

Lewis, M. E., 1948. 
Study of soil conditions 
and grazing capacity, 
Ferron Creek 
watershed. United 
States Department of 
Agriculture, Forest 
Service. **** 
Reynolds, R. V., 1910. A 
study of flood 
conditions in Ephraim, 
Manti, and Six Mile 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 
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1880-
1900 

Flooding Sanpete 
Manti 
Creek 

Considerable industry sprang 
up along the banks of Manti 
Creek, and the industry used its 
water to produce power and 
other industrial uses. Historical 
records indicate that most of 
these were destroyed by floods 
from 1880-1890. In addition to 
destroying industry, great 
damage was done to all types 
of improvements including 
irrigation systems, farm lands, 
merchandizing establishements 
and stocked supplies of all 
kinds. Floods became so 
frequent that some became 
discouraged and moved away 
and some lost their lives to 
flooding events.  

Manti-La Sal National 
Forest, 1961. 
Application for 
assistance in planning 
and carrying out works 
of improvement under 
the watershed 
protection and flood 
prevention act. Public 
Law 566-83D Cong., As 
amended by pubic law 
1018, 84th Cong. 

1880 
Livestock 
Grazing 

Montice
llo 

Abajo 
Mountai

ns 

Numbers for cattle and sheep 
steadily increased to a few 
hundred cattle and two or three 
thousand sheep. 

Hunt, M. P., 1935. 
Range Report, Section 
V, Part 4: Watershed 
Protection Phases. 
United States 
Department of 
Agriculture. Manti-La 
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Sal National Forest. 
Blanding, Utah. 

1880 
Livestock 
Grazing 

Ferron/
Sanpete 

North 
Zone 

Plateau 

Range cattle business was at its 
climax in 1880, when the sheep 
business first began to take 
foothold in the west. Sheep 
were more profitable than 
cattle for those who were able 
to secure enough summer 
range. As competition between 
sheep and cattlemen increased, 
the carrying capacity of the 
rangeland on the the forest 
rapidly diminished. 

Reynolds, R. V., 1910. A 
study of flood 
conditions in Ephraim, 
Manti, and Six Mile 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 

1880 Fire 
Ferron/
Sanpete 

North 
Zone 

Plateau 

Hundreds of fires were set 
under the mistaken idea of 
"improving the range," and to 
burn out dense areas of brush 
in order that the sheep might 
penetrate them. In the fall, 
upon leaving the summer range 
it was a custom to set fires on 
the way out. In this way much 
green timber was also killed or 
destroyed.  

Reynolds, R. V., 1910. A 
study of flood 
conditions in Ephraim, 
Manti, and Six Mile 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 

1880 
Livestock 
Grazing 

All 
Forest 
Wide 

Sheep numbers in the Utah 
territory were low prior to 

Prevedel, D. A., 
McArthur, E. D., & 
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1880, but increased explosively 
after that. 

Johnson, C. M. (2005). 
Beginnings of range 
management: an 
anthology of the 
Sampson-Ellison photo 
plots (1913 to 2003) 
and a short history of 
the Great Basin 
Experiment Station. 

1880 
Livestock 
Grazing 

Manti 
North 
Zone 

Plateau 
Sheep replace cattle 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1880's 
Livestock 
Grazing 

Manti 
North 
Zone 

Plateau 

Geary (1992:15) notes by 1880, 
the plateau was "being 
seriously overgrazed…. And the 
damage was intensified by the 
practice of setting brush fires…. 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
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To make it easier for sheep to 
move around". 

Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1880's 
Timber 
Harvest 

Manti 
North 
Zone 

Plateau 

Haaser suggests that conifer 
species greater than 12" in 
diameter were removed from 
the forest for railroad ties by 
the early 1900's. Used to finish 
railroad construction and props 
for coal mining. 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1881 Flooding 
Price/Fe

rron 

Castle 
Valley/S
oldier 

Canyon 

Cloudburst floods washed out 
road and carried away 
mercantile supplies for railroad 
grade crew. Two storms. Storm 
also did considerable damage in 
Castle Dale. All ravines and 

Deseret News, Salt 
Lake City, Utah, August 
20, 1881.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
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gulches full to overflowing. 
Water four feet deep during 
first storm and 10 feet deep 
during second storm. 
Cottonwood springs buried by 
debris and ceased running. 

floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1883 Flooding 
Sanpete
/Price 

Spanish 
Fork 

Canyon/
Tie 

Canyon 

Flood swept away lumber mill 
and some cabins. Inhabitants 
warned by sound of 
approaching wave, climbed the 
hillsides in time to escape. 

Deseret News, Salt 
Lake City, Utah, August 
17, 1883.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1885 Flooding Price 

Price 
Canyon 

to Green 
River 

Heavy rains over the region 
washed out railroad tracks in 
many places and undermined 
pile bridge. Price and Green 
River flooded. 

Deseret News, Salt 
Lake City, Utah, August 
26, 1885.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 
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1885 
Livestock 
Grazing 

All 
Forest 
Wide 

By 1885, the territory 
supported one million head of 
sheep. 

Prevedel, D. A., 
McArthur, E. D., & 
Johnson, C. M. (2005). 
Beginnings of range 
management: an 
anthology of the 
Sampson-Ellison photo 
plots (1913 to 2003) 
and a short history of 
the Great Basin 
Experiment Station.  

1886 Flooding Sanpete 

Thistle/S
panish 
Fork 

Canyon 

Tracks of D. & R. G. W. railroad 
flooded and covered with 
gravel, delaying train several 
hours. 

Cloudburst floods in 
Utah, 1850-1938 (p. 
128). US Government 
Printing Office. 

1887 
Livestock 

Grazing/Tim
ber Harvest 

Sanpete 

Philadel
phia 

Flat/Blue
bell Flat 

Lauritz Nielson recalls that the 
grass on Bluebell and 
Philadelphia Flats would 
completely hide the sheep and 
in some places cows were 
difficult to see. On the main 
Philadelphia Flat when logs 
were drug across it from the 
terraces to the south by Carl 
Wilburg. The logs on the flat 
couldn't be seen because of the 
tall grass and weeds. The turf 

Plummer, P. A., 1953. 
Comments by Lauritz 
Nielson on changes 
and some of their 
causes in Ephraim 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 
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was so dense that dragging the 
logs would barely scuff the soil. 

1888-
1890 

Uncontrolle
d Timber 
Harvest 

Sanpete 

West 
Slope of 

North 
Zone 

Plateau 

The timber on the Manti was 
once very good and cutting of 
ties (railroad/mining) in 1986-
1890 had a great deal to do 
with the depletion of the tree 
species on the forest. Timber 
was also burned to make 
harvest easier. This of course 
resulted in some uncontrolled 
fires. When the railroad came 
to the area in 1890, Swen O. 
Nielson and his brother of 
Fairview cleared Flat Canyon 
cutting railroad ties. Railroad 
ties where also taken to other 
places out of Ephraim. People 
in Ephraim would cut timber for 
the railroad, and this is actually 
what ruined most good timber 
stands in Ephraim Canyon. 

Plummer, P. A., 1953. 
Recollections on 
establishment of the 
Manti Forest and 
Experiment Station, A. 
W. Jensen, Supervisor 
of Manti, 1903 to 
1911. United States 
Department of 
Agriculture. Manti-La 
Sal National Forest. 
**** Plummer, P. A., 
1953. Comments by 
Lauritz Nielson on 
changes and some of 
their causes in Ephraim 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 
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1888-
1905 

Unrestricte
d Livestock 

Grazing 
Manti 

North 
Zone 

Plateau 

Unrestricted overgrazing 
prompted ovserver to write 
between 1888-1905 "The 
wasatch Range, from Thistle to 
Salina, was a vast dust bed, 
grazed, trampled and burned to 
the utmost… These high 
mountain pastures…. Received 
not only the most abuse, but 
have taken longer in recovering 
from its effects". (Reynolds 
1911 as cited in Keck 1972:15 

Niebergall, J., 1993. 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. **** Reynolds, 
R. V., 1910. A study of 
flood conditions in 
Ephraim, Manti, and 
Six Mile Canyon. 
United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 

1888-
1910 

Flooding Manti 

Ephraim 
Canyon 
(Other 

canyons 
on 

Sanpete 

Agriculture and fish populations 
decimated.  Livestock 
overgrazing was blamed for 
disastrous flooding (Keck 1972: 
15-16) 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
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Valley 
side) and 

Castle 
Valley 
side of 
plateau 

Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1888 Flooding 
Sanpete
/Price 

Spanish 
Fork 

Canyon 
near Red 
Narrows 

Cloudburst washed out section 
of track of D. & R. G. W. 
railroad. 

Deseret News, Salt 
Lake City, Utah, July 25, 
1888.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. (1946). 
Cloudburst floods in 
Utah, 1850-1938 (p. 
128). US Government 
Printing Office. 

1888 Flooding Ferron 
Orangevi

lle 

Cloudburst and hailstorm struck 
town. Hailstones one inch in 
diameter. Streets and streams 
were flooded, canyon bridges 
washed out, and gardens 
destroyed. 

Deseret News, Salt 
Lake City, Utah, August 
3, 1888.;**** Woolley, 
R. R., Marsell, R. E., & 
Grover, N. C. (1946). 
Cloudburst floods in 
Utah, 1850-1938 (p. 
128). US Government 
Printing Office. 
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1889 Flooding Sanpete 
Manti/M

anti 
Creek 

Terrific thunderstorm. Heavy 
roaring in canyon. Flow eight 
feet deep came down creek, 
carrying huge trees, logs, brush, 
etc., which was scattered over 
streets of town. Several farm 
animals drowned, and much 
property damage. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1889 Flooding Sanpete 
Ephraim
/Ephrai
m Creek 

Creek washed out masses of 
trees, rocks, and soil and 
deposited them in town. Mud 
to a depth of three feet in 
streets and on gardens. Some 
homes were flooded below the 
mouth of Ephraim Canyon. This 
flood made travel up Ephraim 
Creek to the mountains 
impossible. The flood gutted 
out the stream bed so that it 
had steep banks, and it was no 
longer possible to travel the 
road to the other side of the 
creek bed. At that time the old 
road was almost completely 
demolished. After the flood the 
road was changed to higher up 
on the hillside and Dahl's 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. **** Manti-La 
Sal National Forest, 
1948. Watershed 
Management Plan, 
Ephraim Watershed. 
United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 
**** Plummer, A. P., 
1953. Comments by 
Lauritz Nielson on 
changes and some of 
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Dugway road was contructed in 
the 1890's. 

their causes in Ephraim 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 

1889 Flooding Sanpete Sterling 
Great loss of crops and damage 
to property from flooding. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1889 Flooding Sanpete 

Wood 
Canyon 

at 
Mayfield 

From Wood Canyon poured 
forth a stream of water six rods 
(99 feet) or more wide and five 
feet deep in the center. This 
torrent came down at a terrific 
rate. Houses filled with water 
and stables were ripped from 
foundations. Human lives were 
taken and cattle from 
demolished pens went rolling 
over and over like so many logs. 

Deseret News, Salt 
Lake City, Utah, August 
23, 1889.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 
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1889 Flooding 
Price/Fe

rron 

Huntingt
on/Hunti

ngton 
Creek 

No serious damage reported 
but rains were so heavy in hills 
that "heaps of mud" were 
brought down every gulch. 
Trains delayed 

Deseret News, Salt 
Lake City, Utah, August 
21, 1889.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1890 
Settlement/

Irrigation 
Sanpete Manti 

Manti's population grew to 
2,800 people and there were 
7,500 acres of land receiving 
supplemental moisture.  

Manti-La Sal National 
Forest, 1961. 
Application for 
assistance in planning 
and carrying out works 
of improvement under 
the watershed 
protection and flood 
prevention act. Public 
Law 566-83D Cong., As 
amended by pubic law 
1018, 84th Cong. 

1890 
Livestock 
Grazing 

All 
Forest 
Wide 

By 1890, about 1.5 million 
sheep occupied the territory 
which is now the Manti-La Sal 
National Forest. 

Prevedel, D. A., 
McArthur, E. D., & 
Johnson, C. M. (2005). 
Beginnings of range 
management: an 
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anthology of the 
Sampson-Ellison photo 
plots (1913 to 2003) 
and a short history of 
the Great Basin 
Experiment Station. 

1890 Flooding Sanpete 
Manti/M

anti 
Creek 

Cloudburst three or four miles 
up Manti Canyon. Road in 
canyon covered with rocks and 
mud. Bridges washed away. 
Streets flooded in Manti. 

Deseret News, Salt 
Lake City, Utah, July 18, 
1890.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. (1946). 
Cloudburst floods in 
Utah, 1850-1938 (p. 
128). US Government 
Printing Office. 

1890 Flooding Sanpete 
Manti/M

anti 
Creek 

Rocks, logs, and debris 
debouched from canyon. Saw 
mill and shingle mill washed out 
of canyon. Machine shop swept 
away. Bridges carried away and 
streets of town were flooded. 

Deseret News, Salt 
Lake City, Utah, July 21, 
1890.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. (1946). 
Cloudburst floods in 
Utah, 1850-1938 (p. 
128). US Government 
Printing Office. 

1890 Flooding Sanpete 
Ephraim
/Ephrai
m Creek 

Logs and debris debouched into 
town. Yards and gardens 

Deseret News, Salt 
Lake City, Utah, July 21, 
1890.;**** Woolley, R. 
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flooded and covered with mud 
and debris. 

R., Marsell, R. E., & 
Grover, N. C. (1946). 
Cloudburst floods in 
Utah, 1850-1938 (p. 
128). US Government 
Printing Office. **** 
Manti-La Sal National 
Forest, 1948. 
Watershed 
Management Plan, 
Ephraim Watershed. 
United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 

1891 Flooding Sanpete 
Fairview

/Oak 
Creek 

Cloudburst in South Fork. Wall 
of water seven feet high came 
out of canyon, rolling rocks and 
timbers. Sawmill camp at 
mouth of canyon swept away. 
Road in canyon badly damaged. 
Bridges swept away. 

Deseret News, Salt 
Lake City, Utah, August 
5, 1891.;**** Woolley, 
R. R., Marsell, R. E., & 
Grover, N. C. (1946). 
Cloudburst floods in 
Utah, 1850-1938 (p. 
128). US Government 
Printing Office. 

1891 Flooding Sanpete 
Manti/M

anti 
Creek 

Trees, mud, and other debris 
carried into town. Considerable 
property damage. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
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"Thoroughfares in the vicinity of 
the flood were a sight long to 
be remembered". 

floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1891 Flooding Sanpete 
Manti/Si

x-mile 
Creek 

Much debris carried onto farms 
at mouth of canyon within 
reach of flood. 

Deseret News, Salt 
Lake City, Utah, August 
14, 1891.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1891 Flooding Sanpete 
Manti/M

anti 
Creek 

Mud and water poured out of 
canyon into streets, over 
gardens, ect. Sky clear over 
valley and no rain. Cloudburst 
on watershed of creek. Logs, 
brush and boulders strewn over 
flood area. Some houses 
flooded. Considerable property 
damage.  

Deseret News, Salt 
Lake City, Utah, August 
17, 1891.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1891 Flooding Price 
Five 

miles 

Cloudburst in the vicinity of 
Price broke through dike and 
caused considerable property 

Deseret News, Salt 
Lake City, Utah, 
September 10, 
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above 
Price 

damage. Fields and homes 
flooded and crops injured. 

1891.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. (1946). 
Cloudburst floods in 
Utah, 1850-1938 (p. 
128). US Government 
Printing Office. 

1891 
Policy 

Change 

Manti/
Moab/

Montice
llo/Sanp

ete 

Forest 
Wide 

General Provision Act in 1891. 
Congresss authorized the 
President to designate 
particular areas of forested 
public domain as "Forest 
Reserves". 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1892 
Livestock 
Grazing 

Ferron 
Ferron 
Creek 

Drainage 

The range was badly 
overstocked with horses, cattle, 
and sheep. Especially the first 
two classes. Many horses and 
cattle remained on the 
mountain all winter. It wasn't 
until after the area was added 

Lewis, M. E., 1948. 
Study of soil conditions 
and grazing capacity, 
Ferron Creek 
watershed. United 
States Department of 
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to the Manti Forest that 
stockmen paid much attention 
to gathering the stock in the fall 
and removing them from the 
mountain. Ranger Williams 
especially emphasized the 
numerous bands of useless 
horses that were allowed to run 
on the range. 

Agriculture, Forest 
Service. 

1893 Flooding Sanpete 
Pleasant 

Creek 

Major flooding occurred. Main 
reasons for flooding was the 
overgrazing of cattle and sheep 
in the mountains above Mt. 
Pleasant. To help resolve the 
problem, the National Forest 
Service was given the job to 
protect the public domain and 
to manage water control. The 
town council of Mt. Pleasant 
purchased a flood dam in 1894 
in hopes of avoiding further 
flood disasters.  

Richardson, J. G., 1991. 
An Examination of Mt. 
Pleasant, Utah, 1859-
1939.;**** Larsen, Leo 
C. "The Flood—Or 
When All Hell Was 
Turned Loose." The 
Saga of the Sanpitch 11 
(1979):78-
82.;****Antrei, Albert 
C. T. , ed. The Other 
Forty-Niners. Salt Lake 
City: Western Epics, 
1982.  
   

1894 Flooding Sanpete 
Fountain 
Green/Bi
g Hollow 

Flood covered grain fields south 
of town with mud and trash. 

Deseret News, Salt 
Lake City, Utah, July 14, 
1894.;**** Woolley, R. 
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R., Marsell, R. E., & 
Grover, N. C. (1946). 
Cloudburst floods in 
Utah, 1850-1938 (p. 
128). US Government 
Printing Office. 

1896-
1902 

Flooding Sanpete Manti 

Manti suffered damage from 
violent flooding estimated from 
$75,000-$125,000, which 
considers the depreciation of 
property. 

Reynolds, R. V. R., 
1910. A study of flood 
conditions in Ephraim, 
Manti, and Six Mile 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 

1896 Flooding Sanpete Fayette 

Flood came down from hills. 
Almost the entire settlement 
was flooded. Bridges were 
washed out, fences wrecked, 
cellars filled, and water in some 
houses. Crops were destroyed 
and haystacks washed away. 
New canal damaged in many 
places and filled with debris. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1896 Flooding Sanpete Ephraim 

Much damage to crops. Plowed 
land washed so that only 
boulders left. D. & R. G. W. 
railroad train delayed 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
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1938 (p. 128). US 
Government Printing 
Office. 

1896 Flooding Ferron 
Nutler 
Creek 

Stage driver was caught in 
stream bed by arrival of flood 
wave. Coach wrecked. 

Deseret News, Salt 
Lake City, Utah, August 
3, 1896.;**** Woolley, 
R. R., Marsell, R. E., & 
Grover, N. C. (1946). 
Cloudburst floods in 
Utah, 1850-1938 (p. 
128). US Government 
Printing Office. 

1897 Flooding Ferron 
Castle 
Dale 

Unprecedented flood damages 
bridge and inundates part of 
town. 

Deseret News, Salt 
Lake City, Utah, 
September 20, 
1897.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. (1946). 
Cloudburst floods in 
Utah, 1850-1938 (p. 
128). US Government 
Printing Office. 

1897 
Policy 

Change 

Manti/
Moab/

Montice
llo/Sanp

ete 

Forest 
Wide 

Congress passed forest 
management or "Organic Act". 
Act identified that the primary 
purposes of the Reserves were 
to provide favorable  conditions 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
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for waterflow and a continuous 
supply of timber for the nation 
(west 1992:31) 

Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1898 Flooding Sanpete Chester 

Heavy rains caused dam to 
break and flooded town, 
damaging fields, orchards, 
bridges, ect. 

Deseret News, Salt 
Lake City, Utah, May 
28, 1898.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1898 Flooding Sanpete Manti Manti flood in 1898 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
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Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1899 Flooding Sanpete  Manti 

One of the greatest floods 
known to the community. 
Muddy deluge filled with 
driftwood, haystacks, bridges 
spread through the streets and 
lower part of town. Cellars filled 
and several housed badly 
damaged. Main street filled 
with logs, mud, and rubbish. All 
streets west of the creek 
covered with mud and debris. 
Railroad bridge washed out. 

Deseret News, Salt 
Lake City, Utah, July 11, 
1899.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. (1946). 
Cloudburst floods in 
Utah, 1850-1938 (p. 
128). US Government 
Printing Office. 

1899 Flooding Ferron Ferron 
"One of the heaviest floods of 
years" washed out bridge and 
irrigation dams.  

Deseret News, Salt 
Lake City, Utah, August 
2, 1899.;**** Woolley, 
R. R., Marsell, R. E., & 
Grover, N. C. (1946). 
Cloudburst floods in 
Utah, 1850-1938 (p. 
128). US Government 
Printing Office. 

1899 Flooding Sanpete 
Between 
Fairview 

Railroad tracks covered to 
depth of eight feet by debris. 

Deseret News, Salt 
Lake City, Utah, August 
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and 
Thistle 

Much damage to crops and 
other property. 

7, 1899.;**** Woolley, 
R. R., Marsell, R. E., & 
Grover, N. C. (1946). 
Cloudburst floods in 
Utah, 1850-1938 (p. 
128). US Government 
Printing Office. 

1899 Flooding Sanpete 

Fairview
/Cotton
wood 

Canyon 

High water from storms 
overflowed banks and flooded 
lucerne fieldsin lower part of 
town. 

Deseret News, Salt 
Lake City, Utah, August 
8, 1899.;**** Woolley, 
R. R., Marsell, R. E., & 
Grover, N. C. (1946). 
Cloudburst floods in 
Utah, 1850-1938 (p. 
128). US Government 
Printing Office. 

1899 Flooding Price  

Wash 
two 

miles 
from 
Price 

Two men narrowly escaped 
drowning when they drove into 
a flooding wash at a point 
where a bridge had been 
washed out. Wash-out on 
railroad grade in Whitmore 
Canyon reported. 

Deseret News, Salt 
Lake City, Utah, August 
9, 1899.;**** Woolley, 
R. R., Marsell, R. E., & 
Grover, N. C. (1946). 
Cloudburst floods in 
Utah, 1850-1938 (p. 
128). US Government 
Printing Office. 
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1900-
1905 

Livestock 
Grazing 

Montice
llo 

Abajo 
Mountai

ns 

Cattle and sheep numbers 
climax to 54,000 sheep, 12,000 
cattle, and 600 horses.  

Hunt, M. P., 1935. 
Range Report, Section 
V, Part 4: Watershed 
Protection Phases. 
United States 
Department of 
Agriculture. Manti-La 
Sal National Forest. 
Blanding, Utah. 

1900 
Vegetation 

Loss 
Ferron 

Ferron 
Creek 

Drainage 

Ranger Williams reports that 
until 1900, erosion was not too 
noticeable. Evidently, by 1900 
stream bank vegetation was 
being rapidly killed out.  

Lewis, M. E., 1948. 
Study of soil conditions 
and grazing capacity, 
Ferron Creek 
watershed. United 
States Department of 
Agriculture, Forest 
Service. 

1900 
Livestock 
Grazing 

All 
Forest 
Wide 

By the turn of the 20th century 
sheep numbers reached 3.8 
million (Hindley et al., 2000) 

Prevedel, D. A., 
McArthur, E. D., & 
Johnson, C. M. (2005). 
Beginnings of range 
management: an 
anthology of the 
Sampson-Ellison photo 
plots (1913 to 2003) 
and a short history of 
the Great Basin 
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Experiment 
Station.;**** Hindley, 
C. Earl; Brown, James 
E.; Scherick, Edward R.; 
Curtis, Paul; Forrest, 
Jimmie A. 2000. 
Photographic history of 
vegetation and stream 
channel changes in San 
Juan County, Utah. 
Supported by San Juan 
County, Charles Redd 
Foundation, and Utah 
State University 
Extension: 2–3. 

1900 Flooding Ferron 
Orangevi

lle 
Boy drowned in flooding creek, 
induced by heavy rain. 

Deseret News, Salt 
Lake City, Utah, August 
22, 1900.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 
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1901 Flooding Sanpete 
Manti/M

anti 
Creek 

Cloudburst in canyon. Principal 
part of city flooded. Hundreds 
of cords of logs and masses of 
debris of all kinds deposited in 
the streets. Fences swept away, 
gardens and lawns flooded, 
cellars filled, and houses 
flooded.  

Deseret News, Salt 
Lake City, Utah, August 
2, 1901.;**** Woolley, 
R. R., Marsell, R. E., & 
Grover, N. C. (1946). 
Cloudburst floods in 
Utah, 1850-1938 (p. 
128). US Government 
Printing Office. 

1901 Flooding Sanpete 

Mount 
Pleasant
/Cedar 

and 
Pleasant 
Creeks 

Two floods reported but little 
damage was done.  

Deseret News, Salt 
Lake City, Utah, August 
5, 1901.;**** Woolley, 
R. R., Marsell, R. E., & 
Grover, N. C. (1946). 
Cloudburst floods in 
Utah, 1850-1938 (p. 
128). US Government 
Printing Office. 

1901 Flooding Sanpete 
Milburn 
Canyon 

The editor of of the Mount 
Pleasant Pyramid observed "an 
avalanche of water freighted 
with trees and boulders hurling 
itself down the mountains. 
Before it reached the village, 
the water spread out over the 
plateau, but even then the 
water was about three feet 

Deseret News, Salt 
Lake City, Utah, August 
6, 1901.;**** Woolley, 
R. R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
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deep with mud and boulders in 
some parts of town." Places 
where abandoned and the large 
flood did much damage to 
crops. 

Government Printing 
Office. 

1901 Flooding Sanpete 

Fairview
/Cotton
wood 
Creek 

Bridges and culverts washed 
out. Boulders, logs, trees, and 
rubbish strewn over farms. 
Fences, lumber, wagons, 
harrows, hay rakes, and other 
farm implemensts carried away 
or buried in mud. Haystacks, 
pigs, chickens swept away. 
Cellars filled.  

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1901 Flooding Sanpete 
Fairview

/Oak 
Creek 

Floods north of Faiview doing 
considerable damage to 
dwellings and farm lands. 
Cellars were filled with water, 
and people forced to flee to 
safe quarters.  

Deseret News, Salt 
Lake City, Utah, August 
8, 1901.;**** Woolley, 
R. R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1901 Flooding Sanpete 
Winter 

Quarters 
Terrific flood. Two lives were 
lost and a great deal of damage 

Deseret News, Salt 
Lake City, Utah, August 
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was done to property. Railroad 
was damaged, causing the 
closing of coal mines.  

7, 1901.;**** Woolley, 
R. R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1901 Flooding Sanpete 
Ephraim 

Creek 

Thunderstorms and heavy 
precipitation caused floods that 
did considerable damage. 

Deseret News, Salt 
Lake City, Utah, August 
7, 1901.;**** Woolley, 
R. R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. **** Manti-La 
Sal National Forest, 
1948. Watershed 
Management Plan, 
Ephraim Watershed. 
United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 
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1901 Flooding 
Sanpete
/Price 

Springvill
e/Spanis

h Fork 
Canyon 

Canyon road was washed out in 
places, and in others covered by 
landslides, making travel 
difficult and dangerous. The 
Spanish Fork River was thick 
with mud. 

Deseret News, Salt 
Lake City, Utah, August 
8, 1901.;**** Woolley, 
R. R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1901 Flooding 
Ferron/

Price 

Huntingt
on/Hunti

ngton 
Canyon 

The heaviest flood in years 
came down the canyon, taking 
hundreds of cords of wood 
down the river with it. 

Deseret News, Salt 
Lake City, Utah, August 
15, 1901.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1901 Flooding Ferron 
Orangevi

lle 

Several floods were reported 
doing little damage outside of 
carrying away much wood. 
Crops are very much benefited.  

Deseret News, Salt 
Lake City, Utah, August 
12, 1901.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
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1938 (p. 128). US 
Government Printing 
Office. 

1901 Flooding Ferron Emery 

Thundershower in the 
mountains caused floods which 
washed out dams and damaged 
canals and ditchs. 

Deseret News, Salt 
Lake City, Utah, August 
14, 1901.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1901 Flooding Ferron 
Orangevi

lle 

The largest flood in three years 
came down the canyon. No 
damage was reported, but the 
channel was scoured and 
straightened by the waters. 

Deseret News, Salt 
Lake City, Utah, August 
21, 1901.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1902 Flooding Moab 
Pack 

Creek 
Disastrous flood occurred but 
no details.  

Manti-La Sal National, 
1957. A proposed 
rehabilitation program 
for the flood source 
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area of the Pack Creek 
watershed on the 
Moab Ranger District 
of the Manti-La Sal 
National Forest. United 
States Department of 
Agriculture. Forest 
Service 

1902 
Policy 

Change 

Price/Fe
rron/Sa
npete 

North 
Zone 

Plateau 

In March 1902, a large area was 
withdrawn from entry for the 
Manti Forest. 

Reynolds, R. V., 1910. A 
study of flood 
conditions in Ephraim, 
Manti, and Six Mile 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 

1902 
Policy 

Change 
Manti 

Manti 
Canyon 

8,800 acres were withdrawn 
from grazing. Nephi Otteson 
hired in 1902 to ride the 
reserve and enforce closure 
(Haymond 1972:11) 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
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National Forest. Price, 
Utah. 

1902 Flooding Sanpete 
Manti/M

anti 
Creek 

The last serious flood in Manti 
Canyon was in August, 1902.  

Reynolds, R. V., 1910. A 
study of flood 
conditions in Ephraim, 
Manti, and Six Mile 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 

1902-
1903 

Drought  All 
Forest 
Wide 

The drought in 1902-1903 
brought little precipitation. 
There was practically no water 
in the streams for irrigating 
fields and this was the peak of 
denudation of vegetation on 
the mountain. 

Plummer, P. A., 1953. 
Comments by Lauritz 
Nielson on changes 
and some of their 
causes in Ephraim 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 

1903-
1911 

Administrati
on 

All 
Forest 
Wide 

A. W. Jensen maintained forest 
supervisor (considered first 
Manti-La Sal National Forest 
Supervisor) from 1903-1911. He 
helped orchestrate the 
formation of grazing allotment 
boundaries, permittee grazing 
record keeping system, planted 

Plummer, P. A., 1953. 
Recollections on 
establishment of the 
Manti Forest and 
Experiment Station, A. 
W. Jensen, Supervisor 
of Manti, 1903 to 
1911. United States 
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trees in several canyons 
(Ephraim Canyon/Willow 
Creek/New Canyon/Manti 
Canyon), and worked with 
officials in Washington, D.C. 

Department of 
Agriculture. Manti-La 
Sal National Forest. 

1903 
Flood 

Control 
Sanpete 

Mouth 
of Manti 
Canyon 

Two large dams of boulders 
inside the mouth of Manti 
Canyon were constucted of 
boulders under the advice of 
State Engineer Caleb Tanner. 
The only purpose was to hold 
back the boulders and logs 
which came down with the 
floods and the regular spring 
high water, and let the water 
pass on through.  

Reynolds, R. V., 1910. A 
study of flood 
conditions in Ephraim, 
Manti, and Six Mile 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 

1903 Flooding Price 
Winter 

Quarters 

Flood in canyon endangered 
lives and property of railroad 
and mining interests. 

Deseret News, Salt 
Lake City, Utah, July 24, 
1903.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 
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1903 
Policy 

Change 
Manti 

North 
Zone 

Plateau 

President Theodore Rossevelt 
signed the official proclamation 
creating the Manti Forest 
Reserve in 1903 (Haymond 
1972:16-18) and subsequent 
additions were made, mainly at 
the north end. 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah.;**** Lewis, M. 
E., 1948. Study of soil 
conditions and grazing 
capacity, Ferron Creek 
watershed. United 
States Department of 
Agriculture, Forest 
Service. **** 
Reynolds, R. V., 1910. A 
study of flood 
conditions in Ephraim, 
Manti, and Six Mile 
Canyon. United States 
Department of 
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Agriculture, Manti-La 
Sal National Forest. 

1903 
Condition/Li

vestock 

Ferron/
Sanpete
/Price 

North 
Zone 

Plateau 

At the time of the creation of 
the Manti Forest, the range was 
in a deplorable condition. 
Ranger Williams said "At the 
time of the creation of the 
Forest in July, 1903, and for 
some years previous, the range 
was so depleted of forage that 
sheep were eating aspen bark 
from the trees, sagebrush tops, 
and anything in the browse line 
that could be gotten. Lauritz 
Nielson recalls in the peak of 
the sheep grazing, sitting and 
looking through the aspen and 
there was not a green leaf or 
sprig of any kind as high as the 
sheep could reach and the 
ground was absolutely bare. 
They ate everything that was 
green. Cattle were very poor 
when they came off the range 
in the fall and it was necessary 

Lewis, M. E., 1948. 
Study of soil conditions 
and grazing capacity, 
Ferron Creek 
watershed. United 
States Department of 
Agriculture, Forest 
Service. ****Plummer, 
P. A., 1953. Comments 
by Lauritz Nielson on 
changes and some of 
their causes in Ephraim 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 
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to feed a great many of them to 
save them, especially cows and 
calves. The greatest damage 
was done by sheep men using 
the top of the mountain for a 
trail in driving sheep northward 
toward the railroad where they 
were shipped out. In this 
trailing period the whole 
mountain top became a dust 
bed. Hay was hauled upon the 
range to feed saddle horses and 
other work stock." 

1903 
Policy 

Change 

Ferron/
Sanpete
/Price 

North 
Zone 

Plateau 

Upon beginning administration 
of the new Forest the action of 
the Land Office was prompt and 
vigorous. On August 18, 1903, 
Commisioner Richards, acting 
on recommendations by Special 
Agent R. H. Charlton and by Mr. 
Potter of the Forest Service, 
ordered all sheep removed 
from the west slope of these 
mountains. This order was 
carried into effect by Supervisor 

Reynolds, R. V., 1910. A 
study of flood 
conditions in Ephraim, 
Manti, and Six Mile 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 
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Jensen at the beginning of the 
following grazing season.  

1903 
Policy 

Change 

Ferron/
Sanpete
/Price 

North 
Zone 

Plateau 

On the July 24, 1903 R. H. 
Charleton organized the Manit 
Forest. At this time, A.W. Jensen 
was chosen to be Forest 
Supervisor. Bjerregaard Kenner 
(Manti District), Parley 
Christiansen (Mayfield District), 
and Dave Williams (Emery 
District) were chosen to be 
District Rangers. 

Plummer, A. P., 1953. 
Recollections on 
establishment of the 
Manti Forest and 
Experiment Station, A. 
W. Jensen, Supervisor 
of Manti, 1903 to 
1911. United States 
Department of 
Agriculture. Manti-La 
Sal National Forest. 

1903 
Livestock 
Grazing 

Manti 
Manti 

Canyon 

Establishment of an 8,830 acre 
area closed to grazing up Manti 
Canyon. Since the established 
exclosure, the city of Manti had 
not suffered from floods.  

Reynolds, R. V., 1910. A 
study of flood 
conditions in Ephraim, 
Manti, and Six Mile 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 
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1903 
Livestock 
Grazing 

Ferron/
Sanpete
/Price 

North 
Zone 

Plateau 

When A. W. Jensen became the 
first forest supervisor, 360,000 
sheep with known ownership 
were grazed on the forest. 
Likely there were a great many 
more of unknown ownership.  

Plummer, A. P., 1953. 
Recollections on 
establishment of the 
Manti Forest and 
Experiment Station, A. 
W. Jensen, Supervisor 
of Manti, 1903 to 
1911. United States 
Department of 
Agriculture. Manti-La 
Sal National Forest. 

1904 
Livestock 
Grazing 

Ferron/
Sanpete
/Price 

North 
Zone 

Plateau 

A. W. Jensen held first meeting 
with livestock grazing 
permittees in Ephraim. Grazing 
procedure and regulations were 
outlined and an agreement was 
settled on. Early developments 
on the forest came through 
cooperation with grazers. The 
procedure A. W. Jensen used in 
making livestock reductions was 
to maintain the little men in 
their status quo and reduce 
stock of big owners. Other 
meetings were held in the first 
years the of Manti Forest. A big 
meeting in the Ephraim City 

Plummer, A. P., 1953. 
Recollections on 
establishment of the 
Manti Forest and 
Experiment Station, A. 
W. Jensen, Supervisor 
of Manti, 1903 to 
1911. United States 
Department of 
Agriculture. Manti-La 
Sal National Forest. 
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Hall was held to work out major 
allotment lines and establish 
allotment boundaries. The 
boundaries were established by 
the stockmen themselves. 
Albert F. Potter 
(Administrator/Stockman) later 
established the card system of 
keeping records of grazing by 
permitees and became in 
charge of grazing. 

1904 
Livestock 
Grazing 

Sanpete 
Manti 

Canyon 

The history of grazing in Manti 
Canyon shows that after the 
sheep had been excluded from 
the range 1,329 cattle were 
permitted in 1904. 

Humphrey, J. W., 1953. 
My recollections of the 
Manti Forest. United 
States Department of 
Agriculture. Manti-La 
Sal National Forest.  

1904-
1919 

Policy 
Change 

Manti 
North 
Zone 

Plateau 

Number of permitted sheep 
reduced from 300,000 to 
140,000 (Haymond 1972:85).  

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
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Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1904-
1920 

Policy 
Change 

Manti La Sal 

Number of permitted sheep 
reduced from 84,000 in 1907 to 
30,000 in 1920. (Peterson 
1975:186-188).  

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1905 
Flood 

Control 
Sanpete Ephraim  

Boulder dam was constructed 
in Ephraim Canyon within 1.5 
miles of Ephraim, Utah. 

Reynolds, R. V., 1910. A 
study of flood 
conditions in Ephraim, 
Manti, and Six Mile 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 

1905 Flooding Price 
Price/Pri
ce River 

The worst storm in a number of 
years passed over Price, 
washing out the tracks of the D. 

Deseret News, Salt 
Lake City, Utah, August 
25, 1905.;**** 
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& R. G. W. railroad in several 
places. Cellars were filled and 
much damage was done to 
crops and streets. Trains were 
tied up for some time.  

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1905 Flooding Ferron 
Ferron/

Molen/C
lawson 

Extensive storm damage to 
lands, roads, canals, and 
bridges. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1905 
Policy 

Change 

Manti/
Moab/

Montice
llo/Sanp

ete 

Forest 
Wide 

Forest reserves transferred to 
Department of Agriculture 
when the Transfer Act was 
passed. Few months later, 
Gifford Pinchot, Chief of the 
Forest Service imposed grazing 
fees and a use by permit 
system. Locals only; roving 
bands with no home ranch 
were excluded. 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 
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1905 

Policy 
Change 

Enforcemen
t/Livestock 

Grazing 

Ferron 
North 
Zone 

Plateau 

Ranger Williams recollects of 
conditions on the Ferron range 
stated that during the period 
from 1892-1905, the range was 
badly overstocked with horses, 
cattle, and sheep (especially 
horses/cattle). Many horses and 
cattle remained on the 
mountain all winter. It wasn't 
until after the area was added 
to the Manti Forest that 
stockmen paid much attention 
to gathering the stock in the fall 
and removing them from the 
mountain.  

Lewis, M. E., 1948. 
Study of soil conditions 
and grazing capacity, 
Ferron Creek 
watershed. United 
States Department of 
Agriculture, Forest 
Service. 

1905 
Livestock 
Grazing 

Ferron/
Sanpete
/Price 

North 
Zone 

Plateau 

The first Manti Forest livestock 
association was organized at 
Fountain Green. Later livestock 
associations were patterned 
after the Manti Forest livestock 
association. 

Plummer, P. A., 1953. 
Recollections on 
establishment of the 
Manti Forest and 
Experiment Station, A. 
W. Jensen, Supervisor 
of Manti, 1903 to 
1911. United States 
Department of 
Agriculture. Manti-La 
Sal National Forest. 
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1906-
1907 

Policy 
Change 

Manti/
Moab/

Montice
llo/San 

Pete 

Forest 
Wide 

President Theodore Roosevelt 
added by proclamation, over 
190,000 acres to the north 
zone, 158,000 acres of La Sal 
Mountains, created the 
Monticello Forest Reserve.  

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1906 Flooding Sanpete 
Mt. 

Pleasant 

An observer from Mt. Pleasant 
states that a flood which 
occurred in August, 1906, 
traveled as fast as a horse could 
go at a fast gallop.  

Reynolds, R. V., 1910. A 
study of flood 
conditions in Ephraim, 
Manti, and Six Mile 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 

1906 Erosion Sanpete 

West 
Slope of 

North 
Zone 

Plateau 

Because of the vegetation 
depletion on the mountain and 
gullies had already been 
formed, there was immense 
washing of silt and gravel into 
the the ditches and onto the 

Plummer, P. A., 1953. 
Comments by Lauritz 
Nielson on changes 
and some of their 
causes in Ephraim 
Canyon. United States 
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farmland in high water time 
(spring run-off). Most of the 
gravel and rock was coming 
from sloughing in of the 
channel banks. Lauritz Nielson 
recalls observing a city block 
size chunk of earth drop in the 
creek at one time.  

Department of 
Agriculture, Manti-La 
Sal National Forest. 

1906 Flooding 
Montice

llo 
Monticel

lo 

The late storms have damaged 
the crops. Damage also resulted 
to roads and bridges by the 
wash-outs. 

Deseret News, Salt 
Lake City, Utah, 
September 6, 
1906.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1906 
Livestock 
Grazing 

Sanpete 
Manti 

Canyon 

1,550 cattle and horses were 
authorized to graze in Manti 
Canyon which is an increase of 
221 head. 

Humphrey, J. W., 1953. 
My recollections of the 
Manti Forest. United 
States Department of 
Agriculture. Manti-La 
Sal National Forest.  

1907-
1908 

Policy 
Change 

Manti/
Moab/

Forest 
Wide 

1907 Names of the Forest 
Reserves were changed to 

Niebergall, J. (1993). 
Vegetation changes on 
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Montice
llo 

National Forests and combined 
the La Sal and Monticello 
Forests into the "La Sal National 
Forest".  

the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–1999. US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1907-
1910 

Wildlife Sanpete 
Twelve 

Mile 
Canyon 

Sam Pierce was hired to trap 
the bear that were very 
numerous in Twelve Mile and 
adjoining canyons. Between 50-
100 bear were taken out by Mr. 
Pierce. Prior to the harvesting 
of the bears, the bear had kept 
the cattle out of the high 
country so that the upper range 
and chokecherry had been left 
very lightly grazed.  

Humphrey, J. W., 1953. 
My recollections of the 
Manti Forest. United 
States Department of 
Agriculture. Manti-La 
Sal National Forest.  

1907 
Livestock 
Grazing 

All 
Forest 
Wide 

A study of the number of 
livestock that were admitted to 
the forest in 1907, under the 
first grazing permits due to 

Despain, O. M.,  



 

54 

prior use, indicate that the 
range was overstocked.  

1907 
Policy/Land 
Use Change 

All 
Forest 
Wide 

Individual allotments were 
made for all herds of livestock 
on the Manti Forest. Up to this 
time herds moved around 
where they thought the feed 
was better. Individual 
allotments worked fine to start 
with. Flock owners, many of 
them at least, had outside 
range on which they could hold 
their sheep later or to wich they 
could return before the end of 
the season if the feed became 
short on their allotment. This 
private range went into other 
hands through homestead, 
scrip purchase, or other plans. 
This left the permittees out on 
a limb. They immediately came 
back and demanded more 
range to care for their stock for 
the full grazing season. They 
said that they had paid the 
same fee as others who now 

Humphrey, J. W., 1953. 
My recollections of the 
Manti Forest. United 
States Department of 
Agriculture. Manti-La 
Sal National Forest.  
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had range to carry their stock 
for the full grazing period. This 
situation cecessitated shifting 
numbers between allotments, 
or in overgrazing those 
particular allotments. 

1907 

Rangeland 
Condition/R
estoration 

Efforts 

Ferron 
Joe's 
Valley 

J. W. Humphrey was given the 
repsonsibility of a ranger 
nursery. He planted Ponderosa 
Pine in the nursery that he 
acquired from the Bossey 
Nursery at Halsey, Nebraska. 
200,000 seedlings where 
successfully established. 
However, most of the seedlings 
died from "damping off". 
Seedlings that did survive were 
used to revegetate degraded 
rangelands. 

Humphrey, J. W., 1953. 
My recollections of the 
Manti Forest. United 
States Department of 
Agriculture. Manti-La 
Sal National Forest.  
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1907 
Livestock 
Grazing 

Price/Fe
rron/Sa
npete 

North 
Zone 

Plateau 

Forest Supervisor A. W. Jensen, 
through persistence and 
persuasion, managed to reduce 
sheep permits to 200,000 by 
1907, and increased the cattle 
permits to 28,000. 

Prevedel, D. A., 
McArthur, E. D., & 
Johnson, C. M. (2005). 
Beginnings of range 
management: an 
anthology of the 
Sampson-Ellison photo 
plots (1913 to 2003) 
and a short history of 
the Great Basin 
Experiment Station. 

1907 Flooding Sanpete 
Mt. 

Pleasant 

A heavy downpour of rain did 
considerable damage, 
especially to the second crop of 
hay in the process of being cut.  

Deseret News, Salt 
Lake City, Utah, August 
23, 1907.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1907 
Livestock 
Grazing 

Sanpete 
Manti 

Canyon 

The Manti Canyon Allotment 
was reduced to 867 cattle and 
horses. 

Humphrey, J. W., 1953. 
My recollections of the 
Manti Forest. United 
States Department of 
Agriculture. Manti-La 
Sal National Forest.  
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1908 
Flood/Sedi

ment 
Control 

Sanpete 
Manti 

Canyon 

Second silt retention dam was 
built in 1908. The dam was built 
of rock and some timber from 
the area 

United States 
Department of 
Agriculture, Soil 
Conservation Service. 
Photo Record 

1908 Flooding Moab 
Pack 

Creek 
Disastrous flood occurred but 
no details.  

Manti-La Sal National, 
1957. A proposed 
rehabilitation program 
for the flood source 
area of the Pack Creek 
watershed on the 
Moab Ranger District 
of the Manti-La Sal 
National Forest. United 
States Department of 
Agriculture. Forest 
Service 

1908 Flooding 
Price/Fe

rron 

Huntingt
on/Cran

dall 
Canyon 

A heavy flood went down the 
canyon, taking all bridges with 
it. Loggin camps suffered loss of 
logs and equipment. 

Deseret News, Salt 
Lake City, Utah, July 29, 
1908.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 
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1909 
Erosion/Flo

oding 
Records 

Ferron 
Ferron 

Watersh
ed 

From available records it would 
appear that the climax of 
destructive erosion and gully 
cutting on the Ferron 
watershed was reached in 
1909. The heavy summer 
storms brought great 
destruction on the soils of the 
drainage. Gully systems were 
started and drainage systems 
cut out. Some of the ravines 
had gullies starting and larger 
streams had stared cutting their 
banks.  

Lewis, M. E., 1948. 
Study of soil conditions 
and grazing capacity, 
Ferron Creek 
watershed. United 
States Department of 
Agriculture, Forest 
Service. 

1909 
Erosion/Flo

oding 
Records 

Ferron 
Big 

Muddy 
Drainage 

Big Muddy Canyon flooded 
heavily in August and 
September 1909, with great 
damage to roads, bridges, and 
ditches. The land above 
drainage was also denuded by 
lambing 

Reynolds, R. V., 1910. A 
study of flood 
conditions in Ephraim, 
Manti, and Six Mile 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 

1909 Reseeding 
Ferron/
Sanpete
/Price 

North 
Zone 

Plateau 

Rangers sowed seeds of 
timothy, Hungarian brome 
grass, Kentucky bluegrass, 
orchard grass, meadow oats, 
Alyske clover, and redtop. Most 

Prevedel, D. A., 
McArthur, E. D., & 
Johnson, C. M. (2005). 
Beginnings of range 
management: an 
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of the seed sowing attempts 
failed.  

anthology of the 
Sampson-Ellison photo 
plots (1913 to 2003) 
and a short history of 
the Great Basin 
Experiment Station. 

1909 Flooding Sanpete 
Mount 

Pleasant  

"Torrents rushed down the 
hillsides and into town, carrying 
everything before them." 
Huge boulders and logs were 
brought down. Much damage 
to reservoirs, irrigation 
ditches, and highways. Streets 
flooded, cellars filled, and 
gardens and orchards washed 
out. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1909 Flooding Sanpete 

Fairview
/Cotton
wood 
Creek 

Flood down Cottonwood Creek. 
Cellars filled and streets 
covered with mud and debris. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1909 Flooding Sanpete 
Fountain 

Green  

Yesterday heavy flood water ran 
into homes and did much 
damage to crops.  

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
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1938 (p. 128). US 
Government Printing 
Office. 

1909 Flooding Sanpete Wales  
Visited by four floods recently, 
doing considerable damage. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1909 Flooding Sanpete Ephraim 
Flood caused damage to 
property in Ephraim to extent 
of $20,000. 

Deseret News, Salt 
Lake City, Utah, August 
23, 1909.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1909 Flooding Sanpete 
Ephraim
/Sixmile 
Canyons 

Seven years after grazing was 
halted in Manti Canyon, R.V. 
Reynolds reported no flooding; 
Reynolds reported flooding in 
Ephraim and Sixmile Canyons. 
These areas had been 
overgrazed between 1882-

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
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1902. It is of course, impossible 
to show that the special 
protection of Manti Canyon is 
responsible for its failure to 
flood at the same time as the 
others, unless it is shown that 
the rainfall in all canyons is 
approximately the same in the 
same storm.  

1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. **** Reynolds, 
R. V., 1910. A study of 
flood conditions in 
Ephraim, Manti, and 
Six Mile Canyon. 
United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 

1909 Flooding Ferron 

Orangevi
lle and 

Ferron/C
ottonwo
od Creek 

Heavy rains have caused the 
greatest flood known in this 
section. The bridges on the 
Cottonwood were destroyed, 
and the bridges and roads 
about Ferron were heavily 
damaged. Losses in the 
northwestern part of Castle 
Valley were estimated at 
$20,000. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1909 Flooding Price 
Between 
Huntingt

Between Huntington and Price 
the roads were washed out and 
all the irrigation ditches were 

Deseret News, Salt 
Lake City, Utah, 
September 1, 
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on and 
Price 

filled with mud and debris. 
Many of the dams were taken 
out. No loss of life was 
reported, but the loss to 
property was great. 

1909.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1909 Flooding Ferron 

Straight 
Canyon/
Cottowo
od Creek 

Road destruction in Straight 
Canyon resulting from floods of 
August and September, 1909 

Reynolds, R. V., 1910. A 
study of flood 
conditions in Ephraim, 
Manti, and Six Mile 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 

1909 
Livestock 
Grazing 

Sanpete 
Manti 

Canyon 

Manti Canyon Allotment 
reduced to 509 cattle and 
horses. 

Humphrey, J. W., 1953. 
My recollections of the 
Manti Forest. United 
States Department of 
Agriculture. Manti-La 
Sal National Forest.  
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1910-
1915 

Flooding/Er
osion 

Moab 

Pack 
Creek/La

cky 
Basin/Po

le 
Canyon 

in 1935 Owen Despain stated, 
"It is not logical to believe that 
the serious erosion that took 
place during the period 1910-
1915 in Pack Creek, Lacky Basin, 
and Pole Canyon was just a 
phenomenal occurrence caused 
entirely by heavy rain. It is 
obvious that excessive grazing 
on these areas made them 
susceptible to erosion when 
heavy rains did occur." 

Despain, O. M., 1935. 
Special Range Report: 
Memo to Forest 
Supervisor. United 
States Department of 
Agriculture, Manti-La 
Sal National Forest.  

1910 Flooding Sanpete Ephraim 

Chief forester Graves noticed 
that a large dam of boulders 
had been erected for the 
purpose of holding back gravel, 
timber, and boulders which 
formerly came through the 
town of Ephraim.  

Reynolds, R. V., 1910. A 
study of flood 
conditions in Ephraim, 
Manti, and Six Mile 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 

1910 Flooding All 
Forest 
Wide 

R.V. Reynolds, Forest Examiner, 
was detailed to the work of 
making field examination and 
report of the flood conditions, 
past and present, on the Manti 
Forest. Early reconnaissance 
yielded 18 photographs 

Reynolds, R. V., 1910. A 
study of flood 
conditions in Ephraim, 
Manti, and Six Mile 
Canyon. United States 
Department of 
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showing road destruction, piled 
up boulders, and eroded areas.   

Agriculture, Manti-La 
Sal National Forest. 

1910 Flooding Ferron 
Orangevi

lle 

Hail and rainstorm said to be 
worst in 32 years. Crops were 
"beat into shreds" and hail 
accumulated to depth of four 
feet (no doubt drifted) in some 
places. Bridges and roads 
washed out, cellars filled, and 
small livestock killed. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1910 Flooding Moab 
Moab/P

ack 
Creek 

"Largest flood ever known since 
Moab was settled" spread over 
farms, covering them with six to 
12 inches of mud. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1910 
Livestock 
Grazing 

Sanpete 
Ephraim
/Six Mile 
Canyon 

The canyons are closely grazed 
by cattle and at the present 
time, have hardly recovered 
from the severe overgrazing by 
sheep, which the entire county 
suffered from 1882 until the 
establishment of the Forest in 
1903. 

Reynolds, R. V., 1910. A 
study of flood 
conditions in Ephraim, 
Manti, and Six Mile 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 
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1910 
Revegetatio

n 
Sanpete 

Middle 
Fork of 
Manti 

Canyon 

Photograph from Middle Fork 
of Manti Canyon shows 
excellent protection cover 
formed by rangeland grasses 
and shrubs. This area was 
grazed as bare as any of the 
other high elevation rangelands 
on the forest from 1887-1903, 
before the area was closed to 
grazing.  

Reynolds, R. V., 1910. A 
study of flood 
conditions in Ephraim, 
Manti, and Six Mile 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 

1910 
Flood 

Control 
Sanpete 

Manti 
Canyon 

Upper dam in Manti Canyon 
built in 1903 nearly full of 
debris brought down by spring 
high water, though no floods 
have occurred since its 
construction. 

Reynolds, R. V., 1910. A 
study of flood 
conditions in Ephraim, 
Manti, and Six Mile 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 
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1910 
Drought/Flo

oding 
Sanpete 

North 
Zone 

Plateau 

During 1910, it was an 
unusually dry season. Between 
March and September 15th, no 
more than one inch of rainfall 
was precipitated in these hills. 
It is noted that normal average 
year precipitation during this 
period is six inches. In the 
middle of August  the grass was 
dried up and withered and the 
livestock were dying. It was 
noted by R. V. Reynolds was 
already stocked beyond its full 
capacity (carrying capacity) in a 
good year and if a period of dry 
years ensues, as may be 
expected from the past history 
of the west, the feed will be 
further decreased and great 
injury to the watersheds will 
result unless the number of 
stock permitted is reduced. 
During September, 1910, there 
have been several cloudbursts 
followed by floods at Mt. 
Pleasant, Fairview, Spring City, 
and Ephraim. These violent 

Reynolds, R. V., 1910. A 
study of flood 
conditions in Ephraim, 
Manti, and Six Mile 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 
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storms with their attendant 
floods are all the more likely to 
come after a season of 
continued heat and slight 
rainfall. This range, if the Forest 
Service is to propertly protect 
the populous villages on the 
lowlands, should never be 
stocked to more than 2/3 of its 
capacity in a good year. There 
will then remain upon the 
watershed of the high mountain 
pastures enough feed to 
restrain flood waters and 
gradually reclaim the bare spots 
with a thick even cover of grass, 
such as existed in the early 
days.  

1911 Flooding Price 
Spanish 

Fork 

Recent storms in the canyon 
raised the Spanish Fork River 
about four feet, overflowing 
canals and causing the millrace 
to be washed out in several 
places. 

Deseret News, Salt 
Lake City, Utah, July 27, 
1911.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
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Government Printing 
Office. 

1911 Flooding 
Montice

llo  

Abajo 
Mountai

ns 

One of the most severe floods 
in history (south side of the San 
Juan River) was recorded and 
occurred in October 1911. 
About 10 lives were lost during 
the flood of 1911/1927. 

Hunt, M. P., 1935. 
Range Report, Section 
V, Part 4: Watershed 
Protection Phases. 
United States 
Department of 
Agriculture. Manti-La 
Sal National Forest. 
Blanding, Utah. 

1911 Flooding Moab Moab 

A general report of the damage 
done by several rains and 
cloudbursts during the past 
month: Much damage done to 
roads and ditches and 75 to 100 
fruit trees were washed down 
the canyon. 

Deseret News, Salt 
Lake City, Utah, 
October 2, 1911.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1911 
Livestock 

Grazing/Flo
oding 

Moab 
Johnson 

Creek 

Sheep were removed from the 
greater part of this watershed 
in 1911, and will be still further 
restricted in this use at the end 
of the next grazing season 
(1915). Care will be taken to 

Locke, S. B., 1915. 
Report on eroded 
areas. United States 
Department of 
Agriculture. Manti-La 
Sal National Forest.  
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allow only reasonable  use of 
the range by cattle and 
especially to require proper 
distribution.  

1911 Flooding Price Price 

Recent heavy rains caused great 
damage to roads in Carbon 
County, several bridges and 
grades being washed out. An 
estimate of the damage was 
placed at $20,000. 

Deseret News, Salt 
Lake City, Utah, 
October 13, 
1911.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1911 
Resource 

Conservatio
n Research 

Sanpete 
Ephraim 
Canyon 

A. E. Sherman, Homer Fenn, R. 
V. Reynolds, and Mr. Hodson 
went to Ephraim to select a 
possible site for an experiment 
station. The final consensus for 
the experimental station rested 
upon Kanore Tom's Dugway. 
Later A. W. Sampson came and 
directed the experiment 
station.  

Plummer, A. P., 1953. 
Recollections on 
establishment of the 
Manti Forest and 
Experiment Station, A. 
W. Jensen, Supervisor 
of Manti, 1903 to 
1911. United States 
Department of 
Agriculture. Manti-La 
Sal National Forest. 
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1912-
1922 

Wildlife 
Ferron/
Price/Sa

npete 

Forest 
Wide  

Small groups of elk were 
introduced into the Manti 
Forest from Yellowstone (Olsen 
1945:72) 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1913 

Livestock 
Grazing/Lan

d 
Use/Policy 

Change 

Sanpete 
North 
Zone 

Plateau 

Bills Canyon was added to the 
forest. Users came to the forest 
and claimed preferences 
because of prior use for some 
2,800 head of sheeep for the 
full summer season. Some of 
the users were also given 
lambing preference for all or 
part of their stock. In fact, 
lambing preferences were 
given, perhaps because of prior 
use of the range in this 
addition, for more than the 
range would support for 

Humphrey, J. W., 1953. 
My recollections of the 
Manti Forest. United 
States Department of 
Agriculture. Manti-La 
Sal National Forest.  
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lambing only. As a result, 2,800 
sheep were shoved over on the 
summer range where J. W. 
Humphrey had made the 
individual allotments in 1907. 
Reductions of livestock were 
not allowed by the Regional 
Office regarding this matter. If 
fair and equitable adjustments 
had been made, full relief on 
about ten full sheep allotments 
would have been made. 

1913 Flooding Price 
Price 
River 

Drainage 

Cloudburst floods are noted to 
have effected the Price river 
watershed. Washed out bridges 
and delayed trains are some of 
the results of a heavy rainstorm 
that struck the Price 
Watershed. Several bridges 
were destroyed including 
wagon and railroad bridges. 
Some bridges were destroyed 
as a result of debris that swept 
against structures. The flood 
washed away two houses at 
Castle Gate and damaged 
several others. The flood waters 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office.;**** Deseret 
News, Salt Lake City, 
Utah, July 21, 1913. 
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filled the entire bottom 
between the two walls of the 
canyon.  

1913 Flooding Sanpete Mayfield 
A flood came down from the 
foothills and swept the north 
side of the town. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1913 Flooding Sanpete Ephraim 

Sunday evening, Aug. 24, the 
"annual August flood" visited 
Ephraim and broke all previous 
records in property damage. 
Mud, gravel, boulders, and 
debris. Many cellars filled with 
mud and lawns covered so deep 
as to destroy them. One 
boulder of 25 cubic feet. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1913 Flooding Sanpete Mayfield 
Another flood of greater 
severity than on Aug. 19 swept 
south side of town. Sand, 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
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gravel, and boulders in large 
quantities in some places 
covered land so completely as 
to render it worthless. 

floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1913 Flooding Sanpete Levan 

One of the heaviest rains in 
years. On west side of valley 
large streams of water swept 
down every canyon, doing 
considerable damage to farm 
lands. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1913 Flooding Ferron 
Orangevi

lle 

Floods, unequaled for years, 
carrying much debris and 
timber, did considerable 
damage to canals and ditches. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1913 Flooding Price Price 

A cloudburst filled business 
houses and homes with water; 
cellars were flooded and 
sidewalks were washed away. 
Two county bridges, one 
railroad bridge, and part of a 
railroad track went out. The city 
was put in darkness when the 

Deseret News, Salt 
Lake City, Utah, 
September 9, 
1913.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
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municipal light plant was put 
out of commission. 

Government Printing 
Office. 

1913 Flooding Ferron 
Castle 
Dale 

One of the biggest storms in 
years. Small Wilberg dam and 
diversion dam of Orangeville 
Electric & Milling Co. destroyed. 
Several hundred acres of 
valuable pasture land was 
covered, and 200 yards of the 
road was swept away. 

Deseret News, Salt 
Lake City, Utah, 
September 11, 
1913.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1913 
Livestock 
Grazing 

Sanpete 
Manti 

Canyon 

There were only 456 cattle and 
horses permitted to graze 
Manti Canyon Allotment. 
Comparitive to 1,329 cattle in 
1904.  

Humphrey, J. W., 1953. 
My recollections of the 
Manti Forest. United 
States Department of 
Agriculture. Manti-La 
Sal National Forest.  

1914 
Livestock 
Grazing 

Sanpete 
Twelve 

Mile 
Canyon 

Homer Fenn (Assistant Regional 
Forester) recommended the 
number of cattle be increased 
in Twelve Mile Canyon. Slowly 
but surely the range began to 
show the effects of heavy use.  

Humphrey, J. W., 1953. 
My recollections of the 
Manti Forest. United 
States Department of 
Agriculture. Manti-La 
Sal National Forest.  
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1914 Flooding Sanpete Manti 
Record-breaking rains, causing 
floods 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1915 
Rangeland 
Monitoring 

Ferron/
Sanpete 

Ephraim 
Canyon 

Run-off and erosion studies 
were begun at the Alpine 
Station in Ephraim Canyon. 

Lewis, M. E., 1948. 
Study of soil conditions 
and grazing capacity, 
Ferron Creek 
watershed. United 
States Department of 
Agriculture, Forest 
Service. 

1915 
Policy 

Change 
Sanpete Sanpete  

58,000 acres in SanPitch 
Mountain area transferred from 
the Nebo National Forest to the 
Manti National Forest. 
(Haymond 1972:210) 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
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National Forest. Price, 
Utah. 

1915 
Flooding/Ra

ngeland 
Condition 

All 
Forest 
Wide 

"There is great similarity to the 
erosion damage over the entire 
Forest. Conditions have become 
such that serious floods occur 
and it seems a very big problem 
to prevent the washing. To 
attempt to control this locally 
would mean a large 
expenditure of money and a 
further expenditure 
continuously for maintenance. 
The damage which has resulted 
in the canyon bottoms will, in 
most cases, continue until a 
normal balance is reached 
where ordinary floods will do 
no harm. This will probably take 
a long period of time in some 
cases." These are the words of 
S. B. Locke, Forest Supervisor in 
1915.  

Locke, S. B., 1915. 
Report on eroded 
areas. United States 
Department of 
Agriculture. Manti-La 
Sal National Forest.  

1916 Flooding Price  Price 
Cloudburst in mountains east of 
town. Three houses destroyed 
and railroad service disrupted. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
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1938 (p. 128). US 
Government Printing 
Office. 

1916 Flooding Sanpete 

Fairview
/Cotton
wood 

Canyon/
Blind 
Fork 

Canyon 

Streets flooded from cloudburst 
in Blind Fork Canyon, about six 
miles up Cottonwood Canyon. 
Water from two to six feet 
deep. Sleds, buggies, and other 
farming utensils swept away. 
Gardens destroyed. Cellars and 
ground floors flooded. Electric 
power plant put out of 
commission. 

Deseret News, Salt 
Lake City, Utah, August 
2, 1916.;**** Woolley, 
R. R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1916 Flooding Moab Moab 

Heaviest rain in years. Mail 
delayed, approach to bridge 
over Grand (Colorado) River at 
Court House Wash washed out. 

Deseret News, Salt 
Lake City, Utah, August 
15, 1916.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 
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1916 
Vegetation 

Trend 
Sanpete 

Twelve 
Mile 

Canyon 

J. W. Humphrey recalls visiting 
an area in Twelve Mile Canyon 
when he was a child (in 1889). 
He noted that he had never 
seen so many chokecherry 
shrubs and trees, nor so many 
very large delphinium plants in 
large patches. In 1916 (27 years 
later) he visited the same area 
with Homer Fenn, Assistant 
Regional Forester in Range 
Management, and a number of 
forest supervisors and recalls 
that the chokecherry bushes 
were showing effects of heavy 
cattle grazing. Today (1953) the 
same chokecherry has been 
very heavily grazed and many of 
them killed out.  

Humphrey, J. W., 1953. 
My recollections of the 
Manti Forest. United 
States Department of 
Agriculture. Manti-La 
Sal National Forest.  

1918 Wildlife Sanpete 

West 
Slope of 

North 
Zone 

Plateau 

40 bears where killed between 
Mt. Pleasant and Mayfield 
Canyons. Deer were scarce at 
this time. Even as early as 1886 
there were very few deer and it 
was unusual to see one. There 
was no feed for them and they 
were heavily hunted.  

Plummer, P. A., 1953. 
Comments by Lauritz 
Nielson on changes 
and some of their 
causes in Ephraim 
Canyon. United States 
Department of 
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Agriculture, Manti-La 
Sal National Forest. 

1918 Flooding Price 

Spanish 
Fork/Spa
nish Fork 
Canyon 

Diversion dam swept away, 
leaving town gardens without 
irrigation water and roller mills 
without water power. 

Deseret News, Salt 
Lake City, Utah, June 
21, 1918.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1918 Flooding Ferron 

Mount 
Pleasant
/Pleasan
t Creek 

Cloudburst caused one farmer 
to drown and property damage 
from flood was estimated to be 
$100,000. Streets covered with 
mud, boulders, and debris. One 
house swept away and many 
smaller buildings destroyed. 
Fences torn down. Machinery, 
wagons, automobiles, and 
other implements scattered. 
Cellars flooded. Mud and debris 
spread over a large area of farm 
land. Fields and gardens ruined. 

Deseret News, Salt 
Lake City, Utah, June 
20, 1918.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 
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1918 Flooding Moab 

Moab/M
ill and 
Pack 

Creek 

"Unprecedented" flood swept 
Mill Creek. Streets flooded. 
Flood in Pack Creek reputedly 
largest ever known. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1918 Flooding Sanpete 

Mount 
Pleasant
/Pleasan
t Creek 

Second flood in three weeks, 
due to cloudburst. City power 
plant, out of commission since 
June 20 flood, was again 
damaged. Mud, boulders, etc., 
strewn over the town and 
fields. Ground floor of hotel 
flooded. Homes flooded. 
Several blocks of the railroad 
tracks covered with mud and 
debris. 

Deseret News, Salt 
Lake City, Utah, July 10, 
1918.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1919 Flooding Moab 
Moab/M
ill Creek 

"Largest flood ever seen in Mill 
Creek" swept south part of 
Moab Valley. Power-plant dam 
and power house washed out; 
bridge destroyed. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 
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1919 Flooding Moab 
Pack 

Creek 

Disastrous flood occurred which 
deposited sediment/debris over 
200 acres of the Pack Creek 
Ranch. Five of those acres were 
potatoe/cultivated cropland. It 
took three weeks before the 
area drained. Silt deposition 
also caused considerable 
damage to the irrigation 
system. 

Manti-La Sal National, 
1957. A proposed 
rehabilitation program 
for the flood source 
area of the Pack Creek 
watershed on the 
Moab Ranger District 
of the Manti-La Sal 
National Forest. United 
States Department of 
Agriculture. Forest 
Service 

1919 
Livestock 
Grazing 

Sanpete 
Manti 

Canyon 

Number of cattle and horses in 
Manti Canyon Allotment was 
increased to 922, and Ephraim 
permittees were allowed a drift 
of 350 cattle into the head of 
Manti Canyon 

Humphrey, J. W., 1953. 
My recollections of the 
Manti Forest. United 
States Department of 
Agriculture. Manti-La 
Sal National Forest.  

1920 Flooding Price 
Castle 

Gate/Pri
ce River 

Flood damaged railroad 
property to extent of $8,400. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 
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1920 Flooding Price 
Price 

Canyon 

City was left without culinary 
water supply or fire protection 
when main was destroyed by 
several days of severe storms. 
Water was brought from Colton 
in barrels. Road between Price 
and Helper was washed out. 

Deseret News, Salt 
Lake City, Utah, 
September 9, 
1920.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1920-
1940 

Wildlife All 
Forest 
Wide 

Number of deer and elk 
increased dramatically 
according to some accounts. 
Some assert that the dramatic 
increases in elk and deer 
essentially negated the 
improved range conditions from 
reductions in livestock 
numbers. (Haymond 1972: 
204). 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1921 Flooding Ferron 
Orangevi

lle 

"Worst floods in several years" 
washed out roads and power 
lines and injured farming land. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
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floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1921 Flooding Price Helper 

Eight houses filled with mud 
and debris. Damage, $5,000. 
Storm came from northwest, 
washing debris for several miles 
before reaching town. Railroad 
tracks were weakened, delaying 
train service. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1921 Flooding Price  
Price 

Canyon 

Water supply temporarily cut 
off. Bridge between Colton and 
Scofleld was destroyed. 
Lightning left city in darkness. 

Deseret News, Salt 
Lake City, Utah, August 
3, 1921.;**** Woolley, 
R. R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1921 Flooding Price 

Thistle/S
panish 
Fork 

Canyon 

Cloudburst washed four feet of 
mud onto railroad track near 
Thistle. Damage $1,500. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
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Government Printing 
Office. 

1921 Flooding Price Price 

City was isolated, and property 
damaged to extent of $50,000. 
Downpour centered north of 
town. Water to a depth of 
several feet washed away roads 
and bridges and swept down 
the principal streets. A carload 
of sugar was ruined. Stores and 
basements were flooded and 
mud was carried into the front 
door and out the rear door of 
several establishments. 
Highway bridge between Price 
and Helper washed out. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1921 Flooding Price Helper 

Railroad yards and roundhouse 
filled with 3 feet of water. 
Spring Canyon branch of D. & R. 
G. W. railroad was out of 
commission. 

Deseret News, Salt 
Lake City, Utah, August 
24, 1921.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 
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1921 Flooding Price  Helper 

Two feet of water ran through 
lumberyard, and dwellings were 
abandoned by their occupants. 
Highway from Spring Glen 
crossing to Helper was washed 
out and damaged to extent of 
$2,800. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1922 Flooding Price Thistle  
Cloudburst near Thistle cost 
railroad $1,700. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1923 Flooding Price Thistle 
Washout at Narrows halted 
traffic 24 hours. Caused 
damage of $4,000. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1923 Mudslide Price 

Thistle/S
panish 
Fork 

Canyon 

Mudslides in canyon for more 
than 16 miles. Road covered 
with several feet of debris in 
places. Portions of highway and 
D. & R. G. W. R.R. grade washed 

Deseret News, Salt 
Lake City, Utah, August 
1, 1923.;**** Woolley, 
R. R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
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out. Worst slides occurred 
about noon on July 31. 

floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1923 Flooding Moab Moab 

"Practically every wash 
between Moab and Green River 
overflowed its banks." Even a 
$10,000 bridge washed out. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1923 Flooding Moab 

Moab/C
ourt 

House 
Wash 

On August 16th, a flood from 
the wash dammed Colorado 
River. Several hours before river 
cut through. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1923 Flooding Moab 

Moab/C
ourt 

House 
Wash 

On August 29th, bridges were 
damaged from a massive flood. 
"Biggest flood ever seen in 
Court House Wash." Colorado 
River dammed. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1924 Flooding Sanpete Moroni 
Flood damaged highways and 
washed farm lands. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
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(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1925 Flooding Ferron 

Upper 
Joes 

Valley/St
raight 

Canyon 

Storm lasted less than an hour. 
Ten automobile loads of 
campers marooned in canyons. 
Streets were flooded, cellars 
filled, and crops damaged. 
Damage estimated to run into 
thousands of dollars. 

Deseret News, Salt 
Lake City, Utah, June 
25, 1925.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1925 Flooding Price 
Thistle/

Mill Fork 

Cloudburst flood covered 
railroad tracks with debris three 
to four feet deep for 900 feet. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1925 Flooding 
Montice

llo 
Monticel

lo 

Severe cloudburst floods in Dry 
Valley. Water 10 feet deep in 
Hatch Wash. 

Deseret News, Salt 
Lake City, Utah, July 26, 
1925.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
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(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1925 Flooding Price 

Castle 
Gate/Wil

low 
Creek  

State highway bridge and 
railroad flooded. One hundred 
yards of D. & R. O. W. railroad 
covered. Six houses filled with 
several feet of water, and 
automobile traffic held up. 

Deseret News, Salt 
Lake City, Utah, August 
12, 1925.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1925 Flooding Price 

Spanish 
Fork/Spa
nish Fork 
Canyon 

Mudslide in canyon covered 85 
feet of road to depth of four 
feet. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 
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1927 Flooding Price 

Castle 
Gate/Ke
nilworth
/Willow 
Creek 

Five trains, 75 autos held up by 
wash-outs. Six Castle Gate 
families homeless. Price and 
Helper water lines broken. 
Damage to D. & R. G. W. 
railroad and Kenilworth mine 
was estimated at thousands of 
dollars. Families were driven to 
mountain side to escape flood. 
More than 100 feet of the 
highway was swept away and 
grade washed to depth of 15 
feet. Rocks and debris were 
piled high in canyon mouth. 
Fifty feet of mouth of 
Kenilworth mine was filled with 
debris, and surface structures 
wrecked. A mammoth slide 
blocked railroad between 
Helper and Kenilworth, 
covering several hundred feet 
of track. Most of the mines in 
Spring Canyon were shut down, 
and the Utah Railway was 
covered for some distance.   

Deseret News, Salt 
Lake City, Utah, June 
29, 1927.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1927 Mudslide Price 
Soldier 
Summit 

Mudslide held up two D. & R. G. 
W. railroad trains. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
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(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1927 Flooding Price Helper 

Main street filled with eight 
inches of water. Several 
buildings settled several inches. 
Price river filled both old and 
new channels. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1927 Flooding Price Price 

Price Canal Company's ditch 
overflowed. Water several 
inches deep in streets. Cellars 
and basements all over the city 
filled with water. Ten acres of 
sugar beets were destroyed and 
at least three farmhouses were 
filled with several feet of mud 
and water. Within 24 hours, 
2.65 inches of water fell. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1927 Flooding Price 
Spring 
Glen 

New home was wrecked and 
part of a railroad bridge was 
destroyed. Damage in Carbon 
County to railroads, highways, 
canals, homes, crops, pipelines, 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
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and other property estimated 
to be well over $100,000. Price 
Canyon road was closed all 
summer.  

Government Printing 
Office. 

1927 Flooding Price 
Peerless
/Helper 

Jap camp entirely inundated, 
tramway washed out, and 
tipple yard and mine property 
flooded. Four hundred feet of 
the highway and a longer 
portion of railroad covered with 
mud. 

Deseret News, Salt 
Lake City, Utah, July 1, 
1927.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1927 Flooding Price 

Price/Pri
ce 

River/Wi
llow 

Creek 

Flood of a week ago repeated 
itself. Fifty autos trapped. One 
railroad and six highway bridges 
destroyed. Traffic on main line 
of D. & R. G. W. railroad tied up 
for eight hours. Damage to 
telephone lines was $1,000. 
Portions of State highway 6 was 
covered with a foot of water. 
This event was noted to be 
Price River's highest water level 
in 41 years.  

Deseret News, Salt 
Lake City, Utah, July 5, 
1927.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 
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1927 Flooding Price 
Kenilwor

th 

Flooding left town without 
water supply and created more 
than $1,000 of damage. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1927 Flooding Price Helper 
Streets in lower Helper became 
rivers. Cellars filled. River came 
up over Main Street.  

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1927 Flooding Price 
Willow 
Creek 
Camp 

Practically every house below 
highway undermined by flood. 
One hundred and fifty feet of 
railroad track torn up. Three 
feet of rock covered upper end 
of town for 100 feet. Portions of 
the highway washed away. 
Damage to State highway and 
Utah Coal Co. by floods of June 
27 and July 4, summed to 
approximately $75,000. 

Deseret News, Salt 
Lake City, Utah, July 7, 
1927.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1927 Flooding Price Price 
Temporary bridge over Price 
River washed out from flooding. 

Deseret News, Salt 
Lake City, Utah, July 22, 
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1927.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1927 Flooding Price 

Price/Ke
nilworth
/Peerles

s 

Cloudbursts on September 7th, 
8th, Mid 9th. Electric storm 
followed by hail on 7th. Two 
hundred 
cars isolated. Telephone lines 
down. Farm lands flooded with 
debris. Price River swollen ten 
times than normal. Houses 
abandoned on 100 South 
Street. One hundred feet of 
culinary water-supply line 
washed away. Temporary 
bridges of State highway torn 
out. Railroad rails wasted across 
highway. Two hundred yards of 
railroad track suspended as 
embankment was washed 
away. Livestock drowned. 
Newly constructed flume of 

Deseret News, Salt 
Lake City, Utah, 
September 8, 9, 10, 
1927.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 
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Jordan Creek Irrigation District, 
several hundred feet long, was 
destroyed. Utah Railway Co.'s 
pumping plant undermined and 
out of service. Coal tipple at 
Rains undermined. State 
highway emergency fund 
previously exhausted. Damage 
at mouth of Willow Creek many 
times greater than previously. 
Property damage, $50,000 to 
$200,000. Flood of September 
9th tied up main-line railroad 
traffic. 

1927 Flooding Price 
Spring 

Canyon 

Mines flooded with three feet 
of water. Not a window 
remained in town. Boulders 
four feet in diameter washed 
into streets. 

Deseret News, Salt 
Lake City, Utah, 
September 8, 9, 10, 
1927.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1927 Flooding Price 
Castle 
Gate 

Town isolated from east. 
Highway and railroad bridges 

Deseret News, Salt 
Lake City, Utah, 
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washed out. Tons of debris 
heaped on railroad tracks. Mine 
flooded. 

September 8, 9, 10, 
1927.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1927 Flooding Price 

Willow 
Creek 

Camp/W
illow 
Creek 

Temporary bridge of D. & R. G. 
W. R.R. destroyed. More than 
three inches of rain in Deep 
Canyon. Twelve-foot trench cut 
down Main Street. 

Deseret News, Salt 
Lake City, Utah, 
September 8, 9, 10, 
1927.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 
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1927 Flooding Price Price 

"Hardest storm Price has seen." 
Water coursed down Main 
Street three feet deep. Highway 
underpass beneath D. & R. G. 
W. R.R. tracks choked with 
debris. Scarcely a house not 
damaged. Only three streets 
open in Price. First Street canal 
broken. Water six inches deep 
on D. & R. G. W. tracks. Water 
rapidly rising between Castle 
Gate and Helper. Heaviest 
water of season came down 
Willow Creek. Heavy rain at 
Hiawatha, Spring Canyon, and 
Standardville. Rain, hail, and 
sleet mixed at Price. Flood 
enhanced by melting snows on 
high Wasatch. More rain fell in 
a week than 
usually falls in a year. River 
reached a higher mark than 
ever before at Helper. Relief 
measures taken. 

Deseret News, Salt 
Lake City, Utah, 
September 13, 14, 15, 
1927.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1927 Flooding Price Price 
High water and slight flood 
damage caused temporary 
paralysis of traffic. Road 

Deseret News, Salt 
Lake City, Utah, 
September 22, 
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impassable for eight hours. 
Precipitation at Castle Gate, 
0.82 inch. Slight damage to 
railroad tracks at Heiner. 

1927.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1927 Erosion  All 
Forest 
Wide 

Sheet and shoestring erosion 
was present in many places, but 
the most damaging was found 
at the heads of Pole Canyon 
and Lacky Basin on the north 
division and at the Mormon 
pastures on the south division. 

La Sal National Forest, 
1927. Report upon 
erosion on the La Sal 
National Forest. United 
States Department of 
Agriculture, National 
Forest. 

1927 Flooding 
Montice

llo 

Abajo 
Mountai

ns 

One of the most severe floods 
in history (south side of the San 
Juan River) was recorded and 
occurred in September 1927. 

Hunt, M. P., 1935. 
Range Report, Section 
V, Part 4: Watershed 
Protection Phases. 
United States 
Department of 
Agriculture. Manti-La 
Sal National Forest. 
Blanding, Utah. 
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1927 Erosion 
Montice

llo 

Abajo 
Mountai

ns 

Gully erosion present in most of 
the canyons. In Cottonwood 
Canyon on the south side of the 
south division, the erosion 
covered a wide area with 
perpendicular but low banks. In 
Dark Canyon north of Kigalia 
Ranger Station, they were deep 
with precipitous walls. The 
former canyon has perennial 
water running through it and 
the latter is intermittent and 
the only water flows as a result 
of heavy storms or spring run-
off. 

La Sal National Forest, 
1927. Report upon 
erosion on the La Sal 
National Forest. United 
States Department of 
Agriculture, National 
Forest. 

1928 Flooding Sanpete 
Gunniso

n 

Thousands of dollars' damage 
caused by floods from 
mountains. Business houses 
flooded; water one foot deep in 
Main Street. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1929 Flooding Price Thistle 

Cloudburst near Rio washed out 
main line tracks of D. & R. G. W. 
railroad. Damage was 
approximately $1,800. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
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Government Printing 
Office. 

1929 Flooding Price  
Price/Pri
ce River 

Heavy rains commenced 
Saturday (3rd) afternoon. 
Highway covered with several 
inches of mud. Debris washed 
onto crops by overflow of Price 
River. Storm Sunday night 
washed out city pipe line. 

Deseret News, Salt 
Lake City, Utah, August 
5, 1929.;**** Woolley, 
R. R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1929 Flooding Price 

Castle 
Gate/Ver
de/Price 

River 

Heavy rains damaged railroad 
embankment and structure to 
the extent of $1,300. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1930 Flooding Price Thistle 
Cloudburst of brief duration 
damaged roads and railroad 
right-of-way. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 
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1930 Flooding Price Thistle 
D. & R. O. W. railroad 
company's main line damaged 
by cloudburst floods. 

Deseret News, Salt 
Lake City, Utah, July 11, 
12, 15, 16, 18, 28, 
1930.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1930 Flooding Ferron 

Castle 
Dale/Ora
ngeville/
Straight 
Canyon 

Large headwater floods strewed 
mountain roads with debris. 
Storm strictly local. 

Deseret News, Salt 
Lake City, Utah, July 28, 
1930.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1930 Flooding Ferron 
Castle 

Dale/Hu
ntington 

Storms during week damaged 
crops. Hailstorm on July 26th 
swept district, breaking 
Mammoth canal. 

Deseret News, Salt 
Lake City, Utah, July 28, 
1930.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
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floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1930 Flooding 
Price/Fe

rron 

Huntingt
on/Hunti

ngton 
Creek 

Two small wash-outs between 
Huntington and Fairview. 

Deseret News, Salt 
Lake City, Utah, August 
2, 1930.;**** Woolley, 
R. R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1930 Flooding Sanpete 
Salina/Sa

lina 
Creek 

A series of four cloudbursts in 
the vicinity of Salina. Flood 
swept out of canyon and over 
part of city. Following day 
floods came out of Denmark 
Wash, Aurora Canyon, Red 
Canyon, and Cedar Canyon. 
Crops were destroyed. The 
State canal was cut out in six 
places. A landslide occurred 
about 17 miles up Salina 
Canyon, blocking the road. 

Deseret News, Salt 
Lake City, Utah, August 
4, 1930.;**** Woolley, 
R. R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 
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1930 Flooding Ferron 

Orangevi
lle/Cotto
nwood 
Creek 

Crops flooded, roads washed 
out by flood following excessive 
storms in western part of Emery 
County. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1930 Flooding Moab 

Pack and 
Mill 

Creeks/C
ane 

Spring 
Wash 

Torrents down three creeks 
washed out bridges. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. **** Manti-La 
Sal National, 1957. A 
proposed 
rehabilitation program 
for the flood source 
area of the Pack Creek 
watershed on the 
Moab Ranger District 
of the Manti-La Sal 
National Forest. United 
States Department of 
Agriculture. Forest 
Service 
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1930 Flooding Sanpete 
Salina/Sa

lina 
Creek 

Cloudburst in canyon washed 
out railroad track. Traffic 
suspended 22 days. Damage 
was approximately $10,000. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1931 Flooding Price 

Spanish 
Fork/Spa
nish Fork 
Canyon 

Floods brought down tons of 
debris and uprooted trees in 
canyon. Strawberry project 
diversion dam threatened. 

Deseret News, Salt 
Lake City, Utah, July 31, 
1931.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1932 Flooding Price 

Spanish 
Fork/Spa
nish Fork 
Canyon 

Canyon road seriously damaged 
by cloudburst. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1933 Flooding Sanpete 
Ephraim
/Ephrai

Thunderstorm of short duration 
but of intense volume started a 
flood in Ephraim Canyon. 

Deseret News, Salt 
Lake City, Utah, July 10, 
1933.;**** Woolley, R. 
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m 
Canyon 

Several farms were covered 
with silt and mud. 

R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. **** Manti-La 
Sal National Forest, 
1948. Watershed 
Management Plan, 
Ephraim Watershed. 
United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 

1933 Flooding Ferron 

Castle 
Dale/Cot
tonwood 

Creek 

Heavy cloudburst. Gardens and 
streets flooded, plants knocked 
down. Creek unusually high. 

Deseret News, Salt 
Lake City, Utah, July 14, 
1933.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1933 Flooding Sanpete 
Salina/Sa

lina 
Cloudburst in canyon caused 
flood which did considerable 

Deseret News, Salt 
Lake City, Utah, August 
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Creek/D
enmark 
Wash 

damage to roads and crops in 
vicinity of Salina. 

11, 1933.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1934 Wildlife 
Sanpete
/Price/F

erron 

North 
Zone 

Plateau 

Survey data in 1934 indicated 
700 deer on the north division. 
When one considers the mild 
winters and so many areas that 
are inexcessable to stock, but 
accessible to deer conditions 
are favorable for more than 
twice this number. Deer are not 
increasing and it is doubtful 
they are holding their own. 
Unlawful hunting is responsible 
for this condition.  

Despain, O. M., 1935. 
Special Range Report: 
Memo to Forest 
Supervisor. United 
States Department of 
Agriculture, Manti-La 
Sal National Forest.  

1934 Flooding Sanpete 

Mount 
Pleasant
/Pleasan

t and 
Twin 

Creeks 

Two floods "roared into town," 
flooding streets and lots. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 
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1934 Flooding Sanpete 

Gunniso
n/San 
Pitch 
River 

High water from cloudburst 
damaged irrigation system. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1934 Flooding Sanpete 
Manti/M

anti 
Creek 

Cloudbursts in canyon sent 
three floods through town. 
Roadway washed out; 
powerplant canal damaged. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1934 Flooding Sanpete 
Spring 

City 

Heavy downpour of rain 
followed by a flood. Irrigation 
ditches and canals overflowed. 
Several gardens and yards 
covered with mud and refuse. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1934 Flooding Sanpete Ephraim 
Power dam in Oak Creek 
washed out. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
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Government Printing 
Office. 

1935 
Livestock 
Grazing 

Montice
llo 

Abajo 
Mountai

ns 

Number of wintered livestock 
are approximately 30,000 
sheep, 3,800 cattle, and 100 
horses which is a reduction 
from the estimated numbers 
from 1900-1905 during the 
climax in the number of 
livestock. 

Hunt, M. P., 1935. 
Range Report, Section 
V, Part 4: Watershed 
Protection Phases. 
United States 
Department of 
Agriculture. Manti-La 
Sal National Forest. 
Blanding, Utah. 

1935 Flooding Price 

Price/Wi
llow 

Creek 
Canyon 

Cloudburst at head of canyon 
filled cellars and houses at 
Willow Creek and Upper Castle 
Gate with debris and water. 
Railroad switchyards at Castle 
Gate torn up. Several autos 
buried in mud. 

Deseret News, Salt 
Lake City, Utah, August 
27, 1935.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1935 Flooding 

Beaver 
to 

Montice
llo 

Beaver 
to 

Monticel
lo 

Thousands of dollars' damage 
was done by cloudbursts 
covering an area from Beaver 
on the west and Nephi on the 
north to Monticello on the east. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
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Government Printing 
Office. 

1935 Flooding 
Price/Fe

rron 

Huntingt
on/Hunti

ngton 
Creek 

A number of floods killed fish. 

Deseret News, Salt 
Lake City, Utah, 
September 4, 
1935.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1936 Flooding 
Sanpete
/Price/F

erron 

Central 
Utah 

The 19th storm in that part of 
State since July 1. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1936 Flooding Sanpete Ephraim 

Flood swept out pipe line of 
new power plant although 
buried 8 feet. Heavy boulders 
and logs debouched from 
canyon. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 
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1936 Flooding Sanpete 
Manti/M

anti 
Creek 

Bridges washed out. More than 
3 feet of water washed along 
Main Street". Basements filled. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1936 Flooding Ferron Ferron 
Woman drowned in flood which 
swept down dry wash following 
cloudburst. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1936 Flooding Sanpete 
Manti/M

anti 
Creek 

Basements filled with sand and 
debris by sudden flood. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1936 Flooding Sanpete 
Mount 

Pleasant 

City water mains washed out. 
Dividing dams in irrigation 
ditches destroyed. Haystacks 
and crops damaged. Roads near 
Scipio, Sigurd, and Glenwood 
closed by storm. 

Deseret News, Salt 
Lake City, Utah, July 31, 
1936.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
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floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1936 Flooding Price 

Spanish 
Fork/Spa
nish Fork 
Canyon 

Mud- and rock-slides caused 
considerable damage to roads. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1936 Flooding Sanpete Ephraim 
One of heaviest storms in 
history of town. Three severe 
storms in two days. 

Deseret News, Salt 
Lake City, Utah, 
September 2, 
1936.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. **** Manti-La 
Sal National Forest, 
1948. Watershed 
Management Plan, 
Ephraim Watershed. 
United States 
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Department of 
Agriculture, Manti-La 
Sal National Forest. 

1936 Flooding Moab Moab 

Floods came down all small 
canyons. Basements filled; 
"entire town covered with mud 
and debris." 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1937 Flooding Price 

Spanish 
Fork/Ech

o 
Canyon 

Cloudbursts blocked roads in 
two canyons. Five-mile stretch 
covered in Echo Canyon. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1937 Flooding Price Price 

"One of worst floods in Carbon 
County history." Huge boulders 
loosened, rolled through house, 
killing 6-year old girl. Three 
others injured. 

Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1938 
Vegetation 

Trend 
Research 

All 
Forest 
Wide 

Lincoln Ellison sought to reveal 
the plateau's flora before it had 
been altered by livestock. 

Prevedel, D. A., 
McArthur, E. D., & 
Johnson, C. M. (2005). 
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Beginnings of range 
management: an 
anthology of the 
Sampson-Ellison photo 
plots (1913 to 2003) 
and a short history of 
the Great Basin 
Experiment Station. 

1938 Flooding Price 

Thistle/S
panish 
Fork 

Canyon 

Westbound tracks of D. & R. G. 
W. railroad were covered with 
tons of mud and rock when a 
flood poured out of Chicken 
Hollow. A second flood covered 
the Marysvale branch line, four 
miles south of Thistle. 

Deseret News, Salt 
Lake City, Utah, August 
27, 1938.;**** 
Woolley, R. R., Marsell, 
R. E., & Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1938 Flooding Price 
Price/Ea

stern 
Utah 

Cloudbursts struck eastern 
Utah. Traffic temporarily 
blocked. 

Deseret News, Salt 
Lake City, Utah, 
September 6, 
1938.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
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Government Printing 
Office. 

1938 Flooding Price Price 
Highway 50 was flooded with 
debris.  

Deseret News, Salt 
Lake City, Utah, 
September 9, 
1938.;**** Woolley, R. 
R., Marsell, R. E., & 
Grover, N. C. 
(1946). Cloudburst 
floods in Utah, 1850-
1938 (p. 128). US 
Government Printing 
Office. 

1940 
Rangeland 
Condition 

Sanpete 
Ephraim 

Creek 

On average there appears to be 
8-18 inches of total soil mantle 
remaining. On about 20% of the 
area the entire soil profile has 
been lost. Unstable banks, 
channel cutting, rock slides are 
characteristic of this drainage 
(1940). Some down cutting is 
due to canal breaks.   

Manti-La Sal National 
Forest, 1946. 
Watershed 
Management Plan, 
Ephraim Watershed. 
United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 

1945 Flooding Sanpete 
Ephraim 
Watersh

ed 

Relatively destructive flood 
observed. The flood out of New 
Canyon silted up canals and 
ditches necessitating 
considerable expense in 

Manti-La Sal National 
Forest, 1948. 
Watershed 
Management Plan, 
Ephraim Watershed. 
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cleaning. A rough estimate of 
the cost would be $500.00. 

United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 

1946 Flooding Sanpete 
Mt. 

Pleasant 

Mud-rock flood flow from a 
characteristic summer 
cloudburst storm flooded Mt. 
Pleasant. Mud and boulders 
flooded mainstreet and many 
homes/businesses. Heavy 
equipment (grader) was used to 
clear the streets of debris, mud, 
and boulder sized rocks. The 
flood was strong enough to 
move large objects including 
automobiles. The area which 
produced this flood was the 
upper part of the Pleasant 
Creek drainage lying in the 
mountains a few miles to the 
east of town. Though the upper 
head waters had restoration 
work 
(terracing/furrowing/trenching/
reseeding) done to them, 
exposed gullies of the the head 
waters to Mt. Pleasant Canyon 

Croft, A. R., 1947. Local 
Floods, Mt. Pleasant. 
July 24, 1946. United 
States Department of 
Agriculture. Manti-La 
Sal National Forest. 
**** Lobenstein, H. L., 
1946. Mount Pleasant 
Flood of July 24, 1946. 
United States 
Department of 
Agriculture. 
Intermountain Forest 
and Range Experiment 
Station. Ogden, Utah. 
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enabled the storm to flood the 
town. A special study of the July 
24, 1946 flood was made in 
order to provide local residents 
and state interests with 
information which would be of 
value in considering a remedial 
program. In addition, this 
analysis of a major flood on this 
particular subwatershed 
provided useful data for the 
flood control survey of the 
entire Sevier Lake Watershed 
which is now (1946) being 
carried out by the Department 
of Agriculture through the 
Forest Service, Intermountain 
Forest and Range Experiment 
Station. Field survey and 
observations showed this flood 
to be the largest which has 
occurred on the Pleasant Creek 
Watershed in historical times. 
There appeared little doubt but 
that it exceeded the largest 
prior flood of 1918. According 
to the operator at the power 
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plant who observed both the 
1918 and 1946 floods from the 
same point, he stated that the 
combined flows of South Fork 
and Straight Fork in 1946 
exceeded the peak flow of the 
1918 flood. 
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1947 
Range 
Study 

Ferron  
Ferron 
Creek 

Drainage 

A careful range study was made 
of the Ferron Creek drainage. 
With the use of aerial 
photographs, all the lands 
within the watershed were 
classified in four erosion classes 
(non-eroding lands, heavy 
timber, and other unusable 
range). Grazing was continued, 
numbers adjusted, or elimanted 
where necessary based on the 
"erosion class". 

Lewis, M. E., 1948. 
Study of soil conditions 
and grazing capacity, 
Ferron Creek 
watershed. United 
States Department of 
Agriculture, Forest 
Service. 

1949 
Policy 

Change 
All 

Forest 
Wide 

Manti-La Sal National Forest 
formed by the consolidation of 
Manti and La Sal Forests. 
Supervisor's office located in 
Price, Utah. 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 
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1948 
Watershed 
Condition 

Sanpete 

Ephraim 
Watersh

ed 
(Cotton
wood 

Creek/Ep
hraim 

Canyon) 

The vegetation cover varies 
widely. It is much below the 
original or pristine condition. 
From all evidence, the density 
of the vegetation across much 
of the Ephraim watershed has 
increased considerably since 
the bad flood years (up to 
1910). However, areas of the 
watershed still pose the 
potential to be a source of 
floods. These areas are 
characterized by both gully and 
sheet erosion. There is ~50 
miles of gullies in the critical 
areas. Large grassland areas 
were almost totally denuded at 
one time, but there has been 
much recovery since this 
extreme. For the most part, the 
vegetation cover is made of 
sparse stands of herbaceous 
perennials. Density has 
probably reduced to 70-90% of 
the original cover. The 
vegetation cover on the 
watershed is not stisfactory at 

Manti-La Sal National 
Forest, 1948. 
Watershed 
Management Plan, 
Ephraim Watershed. 
United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 
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present. Stocking rates where 
again questioned and thought 
to be too high to rehabilitate 
the mountain. In the late 1800's 
and early 1900's timber stands 
were cut with no thought of 
future needs, and today there is 
little mature timber remaining 
today (1948). It will be many 
years before a second cutting of 
timber is ripe for harvest. 

1950's  
Livestock 
Grazing 

All 
Forest 
Wide 

Most permits for sheep on high 
elevation ranges were from 
early July to October. However, 
bands often stayed into 
November or when snow 
forced them off the mountain.  

Prevedel, D. A., 
McArthur, E. D., & 
Johnson, C. M. (2005). 
Beginnings of range 
management: an 
anthology of the 
Sampson-Ellison photo 
plots (1913 to 2003) 
and a short history of 
the Great Basin 
Experiment Station. 
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1950's  Reseeding All 
Forest 
Wide 

Broad areas of the Wasatch 
Plateau were plowed and 
seeded with smooth brome on 
the higher elevations and 
crested wheatgrass at the lower 
elevations.  

Prevedel, D. A., 
McArthur, E. D., & 
Johnson, C. M. (2005). 
Beginnings of range 
management: an 
anthology of the 
Sampson-Ellison photo 
plots (1913 to 2003) 
and a short history of 
the Great Basin 
Experiment Station. 

1950 
Trench/Furr

ow 
Montice

llo 
Above 

Blanding 

Some trenching, furrowing, and 
seeding were initiated within 
the upper basins of Johnson 
and Recapture Creeks to 
prevent soil erosion 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 
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1952 
Vegetation 

Trend 
Sanpete 

Mt. 
Baldy 

Ranger 
Station 

in 
Twelve 

Mile 
Canyon 

A. W. Jensen noted that the 
Forest Service has 
accomplished many fine things 
but can't help but feel the 
agency is "overdoing" it 
(referring to 
policy/rules/regulations). In 
some places they are grazing 
too severely. He recollects 
when he was up near Mt. Baldy 
Ranger Station in Twelve Mile 
Canyon during the late summer 
of 1952 with his son. He noted 
the fact that there was a great 
deal of unused grass in the 
area. He mentioned that when 
he was supervisor there was 
none or very little grass. It was 
evident the time had long since 
passed for need to haul hay to 
feed the horses. He 
acknowledged there has been 
improvement in the forest 
administration. The presently 
considered uniform grazing bill, 
now (1954) before Congress, I 
am afraid will in the long run 

Plummer, A. P., 1953. 
Recollections on 
establishment of the 
Manti Forest and 
Experiment Station, A. 
W. Jensen, Supervisor 
of Manti, 1903 to 
1911. United States 
Department of 
Agriculture. Manti-La 
Sal National Forest. 
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hurt the small forest users who 
make up our communities and 
must make a living. 

1953 Flooding Sanpete 
Manti 

Canyon 

J. W. Humphrey was at loss to 
explain why there have been no 
serious floods in Manti canyon 
during the last 45-50 years.  

 

1953 
Rangeland 
Condition 

All 
Forest 
Wide 

Lauritz Nielson states that there 
has been lots of improvement 
in vegetation and conditions as 
he remembers them at the 
beginning of the 20th century.  

Plummer, P. A., 1953. 
Comments by Lauritz 
Nielson on changes 
and some of their 
causes in Ephraim 
Canyon. United States 
Department of 
Agriculture, Manti-La 
Sal National Forest. 
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1954 
Vegetation 

Trend 
Research 

All 
Forest 
Wide 

Lincoln Ellison published his 
accumulated findings about the 
plateau's pre-grazing flora. He 
concluded that even if he could 
determine what once grew 
there, such plants would 
probably no longer survive and 
reproduce anyway. Ellison 
concluded had come to think 
that the real problem 
(restoration of the degraded 
plateau) lay in soil loss, not in 
species choice. He was to write 
that an overgrazed area may 
appear to be recovering and 
may occasionally produce as 
much as before. But its soil has 
not recovered, nor is there 
much prospect that its soils will 
ever recover. The presence of 
tall grass is a false indicator of 
range recovery; such vegetation 
did not reflect true restoration. 
Ellison emphasized that while 
past land use had done 
damage, only future land use 
might retain what was left. 

Prevedel, D. A., 
McArthur, E. D., & 
Johnson, C. M. (2005). 
Beginnings of range 
management: an 
anthology of the 
Sampson-Ellison photo 
plots (1913 to 2003) 
and a short history of 
the Great Basin 
Experiment 
Station.;**** Hall, M., 
2001. Repairing 
mountains: 
restoration, ecology 
and wilderness in 
twentieth-century 
Utah. Environmental 
History 6:574–600 
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After spending his career 
searching for ways to restore 
the range, Ellison concluded 
that the alpine meadows above 
Ephraim and Manti could never 
be completely restored. Only 
ethical land use could prevent 
further degradation.  

1955 
Livestock 
Grazing 

All 
Forest 
Wide 

With the passage of the Public 
556 Small Watersheds Act, 
critical areas on the MLSNF 
were contour trenched and 
seeded.  

Prevedel, D. A., 
McArthur, E. D., & 
Johnson, C. M. (2005). 
Beginnings of range 
management: an 
anthology of the 
Sampson-Ellison photo 
plots (1913 to 2003) 
and a short history of 
the Great Basin 
Experiment Station. 
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1955 
Trench/Furr

ow 
Manti 

Mt. 
Pleasant 
Watersh

ed 

Because recurring and 
damaging floods, Congress 
passed the Watershed 
Protection and Flood 
Prevention Act. Provided 
funding to contour trench Mt. 
Pleasant watershed. Treatment 
later extended to 35,000 acres 
of the forest. Reduced flooding, 
cleaner water, and protection of 
downstream communities was 
and is a direct result of the Act 
and associated treatments 
(Dennis Kelly, personal 
communication, 1993). 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

Late 
1950's  

Land Use 
Change 

All 

Intermo
untain 
Region 
Wide 

Grazing allotments were 
prioritized and inventoried. 
Actions taken to balance 
livestock use with the carrying 
capacity of each allotment. 
Stocking levels adjusted and 
many range improvements 
were initiated which aided in 
better management and control 
of livestock. 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
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National Forest. Price, 
Utah. 

1957 
Rangeland 

Condition/F
looding 

Moab 
Pack 

Creek 

Pack Creek Watershed is in 
critical condition. The head of 
Pack Creek is a flood source 
that has little chance of healing 
without terracing and 
protection. Large mud/rock 
flows have occurred and a large 
gully extends for about five 
miles along Pack Creek. 
Rehabilitation is recommended 
by fencing, terracing, and 
reseeding the flood source at 
the head of Pack Creek. 

Manti-La Sal National, 
1957. A proposed 
rehabilitation program 
for the flood source 
area of the Pack Creek 
watershed on the 
Moab Ranger District 
of the Manti-La Sal 
National Forest. United 
States Department of 
Agriculture. Forest 
Service. 

1957 
Policy 

Change 
Sanpete 

Elk 
Knolls 

Elk Knoll designated at the head 
of Manti Canyon as a Natural 
Area (later known as a 
"Research Natural Area"). This 
became the first Natural Area to 
be established within the 
Intermountain Region.  

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–1992 US 
Department of 
Agrivulture. Forest 
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Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1960 
Policy 

Change 
All 

Forest 
Wide 

Multiple Use-Sustained Yield 
Act passed. Equal consideration 
to outdoor recreation, range, 
timber, water, wildlife, and fish 
resources and to manage them 
on sustained-yield basis (West 
1992:71). Act is supplementary 
to Organic Act 1987. 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–1992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1960's 
P-J Removal 

Projects 
All 

Forest 
Wide 

Several large P-J removal with 
reseeding projects were 
undertaken. Goal was to 
enhance winter forage for deer. 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–1992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
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National Forest. Price, 
Utah. 

1961 
Policy 

Change/Wa
ter Use 

Sanpete 

Sanpitch 
River 

Tributari
es 

An application for Federal 
assitance under the Watershed 
Protection and Flood 
Prevention Act was submitted 
for the Manti Watershed 
Project. The Sanpete Soil 
Conservation District, Utah 
State Soil Conservation 
Committee, and all its 
supporters provide ar an active 
organization and are 
responsible for the application 
that was submitted. Objectives 
of the applicants include: 1) 
Increase the supply of water. 2) 
Control flow of mountain 
streams. 3) Prevent loss of 
water in transportation and 
distribution systems. 4) Prevent 
damage to the watershed by 
erosion. 5) Prevent 
sedimentation and flood 
damage. 6) Reduce the cost of 
maintenance of water control 
facilities.  Proposed plans of the 

Manti-La Sal National 
Forest, 1961. 
Application for 
assistance in planning 
and carrying out works 
of improvement under 
the watershed 
protection and flood 
prevention act. Public 
Law 566-83D Cong., As 
amended by pubic law 
1018, 84th Cong. 



 

129 

applicants includes: 1) 
Determine extent of and 
develop underground water 
supplies as needed. 2) Fully 
develop storage facilities. 3) 
Reorganize the present 
irrigation system. 4) Build one 
dam for the purpose of 
controlling and equalizing the 
stream flow in Manti City Creek. 
5) Prevent loss of water in the 
distribution system by lining 
canals and laterals with 
impervious materials. 6) Make a 
study of drainage problems and 
where possible intercept 
underground flows and turn 
tem to use in surface irrigation. 
7) Improve mechanical devices 
constructed and maintained to 
prevent stream bed cutting and 
sedimentation damage. 8) 
Support agencies of the Federal 
government in their efforts to 
improve the veation cover on 
and prevent damage to Public 
owned land by erosion. 9) 
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Inform all of the people of the 
actions that are being taken and 
encourage them to employ and 
dopt measures that will 
conserve the natural resources. 

1961 
Policy 

Change 
All 

Forest 
Wide 

Subregional multiple use guides 
were finalized in 1961 and 
incorporated in multiple use 
plans for each Ranger District. 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
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Provided a longer term 
perspective for management.  

Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

mid 
1960's 

Rangeland 
Monitoring 

All 
Forest 
Wide 

Forest Service was making a 
concerted effort to manage 
grazing use. Rangeland analysis 
was initiated, which included 
measuring plant species 
composition and production. 

Prevedel, D. A., 
McArthur, E. D., & 
Johnson, C. M. (2005). 
Beginnings of range 
management: an 
anthology of the 
Sampson-Ellison photo 
plots (1913 to 2003) 
and a short history of 
the Great Basin 
Experiment Station. 

1963-
early 

1970's  

Trench/Furr
ow/Livestoc
k Exclosures 

Ferron  

Extensive trenching, furrowing, 
and reseeding in Ferron Creek 
watershed. Major work was 
also accomplished in the 
Cottonwood Creek Drainage for 
the Joe's Valley Reservoir site 
and the Ferron Creek Drainage 
for the Mill Site Reservoir 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
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Project. Some of the critical 
areas were fenced and closed 
to grazing on high-elevation 
sheep ranges. 

Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah.;**** Prevedel, 
D. A., McArthur, E. D., 
& Johnson, C. M. 
(2005). Beginnings of 
range management: an 
anthology of the 
Sampson-Ellison photo 
plots (1913 to 2003) 
and a short history of 
the Great Basin 
Experiment Station. 

1964 
Policy 

Change 
All All 

Wilderness Act passed which 
allowed congress to establish 
wilderness areas on National 
Forests, with public 
involvement and input. (West 
1992:71 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
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National Forest. Price, 
Utah. 

1964 
Reservoir 

Constructio
n 

Ferron 
Joes 

Valley 
Joes valley reservoir completed. 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1960's 
Timber 
Harvest 

Montice
llo 

Monticel
lo 

Ranger 
District 

Over mature ponderosa pine 
stands harvested. 150 million 
board feet of timber was 
harvested by the early 1970's. 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
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National Forest. Price, 
Utah. 

1960's Grazing All 
All 

Allotmen
ts 

Allowing both cattle and sheep 
to graze the same allotments 
("Common Use") was 
discontinued. Cessation of 
common use allowed better 
documentation of impacts to 
range resources by specific 
classes of livestock.  

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1969 
Policy 

Change 
All All 

National Environmental Policy 
Act (NEPA) passed. Fostered 
public involvement; Provided 
greater consideration for 
environmental resources and 
social/economic wellbeing of 
the American public, as well as 
allowing the public to file 
lawsuits against the Forest 
Service for non-compliance. 
(West 1992:71) 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
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National Forest. Price, 
Utah. 

1970 
Policy 

Change 
All All 

Roadless area review identified 
lands suitable for designation as 
wilderness. 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1972 
P-J Removal 

Projects 
Moab Moab P-J treatment 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
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Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1973 
Policy 

Change 
All All 

Endangered Species Act passed 
to protect threatened and 
endangered plant and animal 
species. 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1974 
Policy 

Change 
All All 

Forest and Rangeland 
Renewable Resources Planning 
Act (RPA) strengthened the 
goals of the Multiple Use-
Sustained Yield Act by requiring 
inventories of resources (West 
1992:71) 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
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National Forest. Price, 
Utah. 

1974 Landslide Price 
Manti 

Canyon 

Major landslide blocked Manti 
Canyon. The possibility of a 
break in the unstable "natural 
dam" presented a significant 
flood threat to the community 
of Manti. The slide started to 
stabilize in 1978.   

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1976 
Policy 

Change 
Montice

llo 

Monticel
lo 

Ranger 
District 

Monticello District's 
environmental impact 
statement (EIS) and land use 
plan was completed. First 
district-wide land use plan to be 
developed on the forest.  

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
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National Forest. Price, 
Utah. 

1976 
Policy 

Change 
All All 

National Forest Management 
Act (NFMA) passed in 1976 
clarified the 1897 Organic Act 
and placed major emphasis 
upon the development and 
management plans for each 
National Forest and proposals 
for the mangement of each 
type of resource. 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1979 
Reservoir 

Constructio
n 

Price 
Electric 

Lake 
Electric Lake Dam completed. 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
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National Forest. Price, 
Utah. 

1979 
Policy 

Change 
Ferron-

Price 

Ferron-
Price 

Districts 

Ferron-Price Districts EIS and 
Land Use Management Plan 
were completed, addressing 
management of all Colorado 
River drainages in the Manti 
Division. This was the second 
land use plan completed on the 
Forest that addressed a wide 
variety of resources. 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1980 Landslide Sanpete 

Cottonw
ood 

Landslid
e 

Cottonwood landslide in Manti 
Canyon, 1980 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 



 

140 

National Forest. Price, 
Utah. 

1983-
1984 

Landslide 
Price-
Ferron 

Price-
Ferron 

Numerous landslides triggered 
by heavy winter snows in the 
mountains and rapidly rising 
spring temperatures. The most 
extensive were slides in Twelve 
Mile Canyon and an area near. 
Thistle which dammed part of 
Spanish Fork Canyon. The 
Thistle slide backed up a large 
lake flooding portions of Utah 
Highways 6 and 89 and the 
Denver and Rio Grande 
Railroad. Transportation 
between Price and Provo was 
rerouted for nearly a year. 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1983-
1984 

Landslide Sanpete 
Ephraim 
Canyon 

1983-1984 flood and landslide 
event in Ephraim canyon.  

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
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Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1984 
Policy 

Change 
Montice

llo 

Monticel
lo 

Ranger 
District 

Utah Wilderness Act passed 
which added the Dark Canyon 
in the Monticello Ranger 
District to national Wilderness 
system.  

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1986 
Policy 

Change 
All 

Forest 
Wide 

The MLSNF completed its first 
forest-wide Environmental 
Impact Statement and Land  
and Resource Management 
Plan with the involvement of 
many members of the public. 
Plan set both short and long-
term objectives for 
management of the Forest and 
its varied resources.  

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
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National Forest. Price, 
Utah. 

1987 Wildlife 
Montice

llo 

Monticel
lo 

Ranger 
District 

Elk herd supplemented with 
150 head in the Monticello 
Ranger District.  

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1988 
Policy 

Change 
Ferron/
Moab 

Ferron/
Moab 

Nelson Mtn area in Ferron 
District and high peaks of 
Mount Peale in Moab District 
designated as Research Natural 
Areas.  

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
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Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1989 
Water 
Quality 

All All 

Sediment loads were less than 
half of what was anticipated. 
The Bureau of Reclamation 
attributes this to "land use 
controls such as grazing 
restrictions, seeding programs" 
and upstream water storage 
features. The Bureau's study 
stated that "the records showed 
that most decreases in 
sediment occurred before 1963, 
an indication of the impact of 
rangeland management 
practices on decreasing erosion 
rates". (Salt Lake Tribune, July 8, 
1989: 4B).  

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1991 
Policy 

Change 
Montice

llo 

Monticel
lo 

Ranger 
District 

Forest Service designated Cliff 
Dwellers Pasture, on the 
Monticello Ranger District, as a  
Research Natural Area because 
of its unique, archeological and 
plant community values which 
existed because the area had 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
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been virtually ungrazed for 
nearly 50 yrs.  

Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

1992 
Insect 

Infestation 

Sanpete
/Ferron
/Price 

Souther
n 

portion 
of Manti 
Division 

Spruce beetle population 
greatly expanded and reached 
epidemic proportions in the 
southern portion of the Manti 
Division. Englemann spruce 
were infested within a 30,000 
acre area. This insect epidemic 
is probably a result of fire 
suppression over the last 100 
years.   

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah.; **** Prevedel, 
D. A., McArthur, E. D., 
& Johnson, C. M. 
(2005). Beginnings of 
range management: an 
anthology of the 
Sampson-Ellison photo 
plots (1913 to 2003) 
and a short history of 
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the Great Basin 
Experiment Station. 

1992 
Policy 

Change 
All All 

Chief announced that the 
Forest Service would begin 
implementing an ecological 
approach to management of 
the National Forests and 
Grasslands. This approach 
meant that "the needs of the 
people and environmental 
values must be blended in such 
a way that the National Forests 
and Grasslands represent 
diverse, healthy, productive, 
and sustainable ecosytems" 
(USDA-Forest Service, 1992). 

Niebergall, J. (1993). 
Vegetation changes on 
the Manti-La Sal 
National Forest. A 
Photograpic Study 
Using Comperative 
Photograghs From 
1902–19992 US 
Department of 
Agrivulture. Forest 
Sevice. Manti. LaSal 
National Forest. Price, 
Utah. 

2011 
Fire/Floodin

g 
Ferron/

Price 

Huntingt
on 

Canyon 

Seeley fire buned many acres in 
Huntington Canyon and other 
side canyons. Many steep north 
facing slopes that were 
composed of mixed conifer in 
the canyon burned. The 
temperature of the fire burned 
most of the understory and 

C 
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biomass leaving hydrophobic 
soils exposed.  

2016 

Frost 
Heaving/Fo
ssorial Soil 
Exposure 

All 
Forest 
Wide 

Soil loss continues on some 
areas as sheet erosion, head 
cutting, or rills until parent rock 
material is exposed, or until 
vegetation cover is sufficient to 
stabilize the area. The increase 
of rock and rock fragments on 
the soil surface may also be the 
result of the turning of the soil 
and/or cobble sites being 
pushed up by frost or pocket 
gophers. 

Prevedel, D. A., 
McArthur, E. D., & 
Johnson, C. M. (2005). 
Beginnings of range 
management: an 
anthology of the 
Sampson-Ellison photo 
plots (1913 to 2003) 
and a short history of 
the Great Basin 
Experiment Station. 
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Appendix C: Historic Disturbance, Flooding and 
Policy Change 1849 to 2016 
 
Historical Disturbances, Flooding, and Policy Changes  

on the Manti-La Sal National Forest (1849-2016) 

by Nathan Dulfon, Forest Botanist 

 The Manti-La Sal National Forest (MLSNF) located in central/southeastern Utah has had an 

interesting history, which for thousands has shaped the ecotypes/land type associations on the Forest we 

see today. For nearly 10,000 years, the Forest was home to Native American cultures that include Paleo-

Indians, Desert Archaic, Fremont, and Anasazi. These semi-nomadic hunters and gatherers lived on 

wild/native foods that the MLSNF provided. About 1,500 years ago, prehistoric farmers settled in the 

lower elevations of the Forest (History and Culture). It is well known that Native Americans would burn 

forested areas in western North America, which promoted heterogeneity across the landscape. Native 

Americans used fire to enhance food/medicine production, improve desired wildlife habitat, drive game 

animals, and clear transportation routes. (Barrett and Arno, 1982; Covington et al., 1994).  

 Euro-American settlement and associated activities created major changes of rangeland quality 

and forest composition/density on the MLSNF. With the arrival of Mormon settlers into the Sanpete Valley 

and the establishment of Manti, Utah in 1849 came immediate changes. Harvested timber from the Forest 

furnished settlers with building materials used in the construction of all types of buildings, fences, and for 

fuel. The town grew rapidly with the settlement of Sanpete Valley and soon became headquarters for 

livestock industry (Manti-La Sal National Forest, 1961). 

 A gradual increase of cattle and horse business was built up by settlers. About 1870, ranchers 

began to introduce livestock into the mountains above Sanpete Valley, and grazing began on the south 

side of the San Juan River in 1868 near Monticello, Utah (Hunt, 1935; Niebergall, 1993). The 

mountainous country above what is now known as the MLSNF afforded excellent and spacious summer 

range, and winter stock were either run upon the desert lowlands, or to a less extent fed upon the 

produce of the farms in the valleys (Reynolds, 1910).  

 Around the time that settlers and ranchers applied heavy grazing pressure on the forest, another 

change would accelerate the shaping of the west as we know it today. The railroad was established about 

100 miles north of Manti, Utah in the late 1860’s. The railroad was further established through in Sanpete 

Valley by 1890 (Plummer, 1953). The establishment of a railway system gave motivation to 

settlers/ranchers and soon a large livestock industry was established (Manti-La Sal National Forest, 

1961). Not only did the railroad accelerate the livestock business, but it also accelerated vegetation 

removal by increasing the number of livestock in the area, deforestation to meet the need for railroad ties, 

and over-harvest of deer to meet leather/food needs of an increasing human population on the west side 

of the Wasatch Plateau. One account recognizes that when the railroad came to the Sanpete Valley, S. 

O. Nielson and his brother of Fairview, Utah cleared Flat Canyon cutting railroad ties. Railroad ties were 

also taken to other places out of Ephraim, Utah. People in Ephraim would cut timber for the railroad, and 

is what ruined most good timber stands in Ephraim Canyon. At that time, 45 cents a railroad tie was good 

incentive to harvest timber (Plummer, 1953).  
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K. H. Haaser suggests that most conifer species greater than 12 inches in diameter were removed from 

the Wasatch Plateau by the early 1900’s, which were used primarily to finish railroad construction, supply 

other railroad projects in the west, and supply props for a growing coal mining industry (Niebergall, 1993). 

There were also shingle sawmills on the forest that required harvesting timber on the mountain. Further 

reducing the tree species on the mountain, timber was burned to make easier harvest. This of course 

resulted in some uncontrolled fires (Plummer, 1953). 

 In 1875, Castle Valley was settled and livestock was introduced to the east slopes of the Wasatch 

Plateau. When Mormon settlers began using the Ferron drainage they were undoubtedly impressed with 

the luxuriance of its plant growth, especially in the two upper elevation zones. As one old timer 

commented, "We had to work the sheep gradually into the upper basins of the drainage. The vegetation 

was so rank that the sheep were forced only with difficulty." In other words, the sheep had to eat their way 

into the basins (Lewis, 1948). However, in the next 30 years the Wasatch Plateau would experience a 

degree of overgrazing by livestock (sheep, cattle, and horses) that would change most of the vegetation 

composition and cover on the MLSNF indefinitely.  

In 1880, the cattle business climaxed on the Wasatch Plateau when the sheep business first began to 

accelerate in the western United States. Sheep would eventually replace cattle on the MLSNF 

(Niebergall, 1993). Sheep were more profitable than cattle for those who were able to secure enough 

summer range. As competition between sheepherders and cattlemen increased, the carrying capacity of 

the rangeland on the entire forest rapidly diminished (Reynolds, 1910). Simply put, the rangeland on the 

Wasatch Plateau was overstocked with all types of livestock. We will probably never know how much 

grazing use was made of the Wasatch Plateau. Sheep numbers in the Utah territory were low prior to 

1880, but increased explosively after that. By 1885, the territory supported one million head of sheep, and 

by 1890, about one and a half million head of sheep grazed. By the turn of the 20th century, sheep 

numbers reached 3.8 million in the Utah territory (Hindley et al., 2000; Prevedel et al., 2005). Many of 

these sheep were grazed upon the MLSNF because of ease access to and from railroads. 

At the time of the creation of the Manti Forest Reserve by President Theodore Roosevelt, the rangeland 

on the MLSNF was in a deplorable condition. In 1900, Ranger H. R. Williams reported that erosion was 

noticeable and stream bank vegetation was being rapidly killed out. Ranger Williams said, "At the time of 

the creation of the Manti Forest Reserve in July, 1903, and for some years previous, the range was so 

depleted of forage that sheep were eating aspen bark from the trees, sagebrush tops, and anything in the 

browse line that could be gotten” (Lewis, 1948).  

During this time, Lauritz Nielson recalls in the peak of the sheep grazing, sitting and looking through the 

aspen and there was not a green leaf or sprig of any kind as high as the sheep could reach, and the 

ground was absolutely bare. The sheep ate everything that was green. Cattle were in very poor condition 

when they came off the forest rangelands in the fall and it was necessary to feed a great many of them to 

save them, especially cows and calves. The greatest damage was done by sheep men using the top of 

the mountain for a trail in driving sheep northward toward the railroad where they were shipped out. In 

this trailing period the whole mountain top became a dust bed. Additionally, hay was required to be 

hauled upon the range to feed saddle horses and other work stock (Plummer, 1953). 
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Fig. 1. Photo of an area on Skyline above the head of South fork/Manti Canyon, Utah taken in 1910. The 

area has been denuded of vegetation by livestock and the soil has blown off the underlying rock and 

sand. There was once one to three feet of soil as seen near the trees in the background. 

 
The subsequent livestock denudation of the rangelands on the MLSNF lead to a period of horrific flooding 

events that washed away much of the vital top soil from upper elevation tall forb plant communities and 

damaged watershed vigor. The first destructive flood was recorded at Manti Creek in 1852. Heavy rain 

produced a flood that ran through the streets about four to 10 inches deep. The swift moving water 

washed away wood piles, haystacks, and flooded cellars of Manti (Deseret News, 1852; Woolley, 1946). 

However, the first recorded flood in Manti, Utah was not caused by years of overgrazing by livestock. 

Sequential floods were caused by overuse and abuse of the MLSNF.  

 

Considerable industry sprang up along the banks of Manti Creek, and the industry used its water to 

produce power and other industrial uses. Historical records indicate that most of the industry was 

destroyed by floods from 1880-1890. In addition to destroying industry, great damage was done to all 

types of improvements including irrigation systems, farm lands, merchandizing establishments, and 

stocked supplies of all kinds. Floods became so frequent that some became discouraged and moved 

away. Some lost their lives to flooding events (Manti-La Sal National Forest, 1961). Many roads, bridges, 

and railroad sections needed constant maintenance because the flooding events produced by 

cloudbursts that would washout and cover railway sections with debris/mud flows. The last serious flood 

in Manti Canyon was in August, 1902 (Reynolds, 1910).  
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From available records it would appear that the climax of destructive erosion and gully cutting on the 

Ferron watershed was reached in 1909. The heavy summer storms brought great destruction on the soils 

of the drainage. Some of the ravines had gully systems starting and larger streams had started cutting 

their banks (Lewis, 1948).  

 
Fig. 2. Photo of Left Fork Ephraim Canyon, Utah in 1910. The slope below the eroding hillside is 

completely denuded and unable to establish itself with ground cover. Gully formation present. 

 
Fig. 3. Photo of the mouth of Ephraim Canyon, Utah in 1910 about one mile west of the city. The photo shows 
many boulders and gravel that has been brought down by floods. Most flooding on the west side of the 
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Wasatch Plateau originated in the upper elevation zones to these canyons were grazing by sheep had 
removed most of the vegetation.  

 
Establishments in the vicinity of the MLSNF such as Ephraim, Fairview, Mount Pleasant, Mayfield, Helper, 

Price, Orangeville, Ferron, and drainages near Moab/Monticello all suffered sustained damage from 

consistent flooding events until about 1913, though multiple flooding events have been recorded to the 

present. Other large flooding events include the 1918 Mt. Pleasant flood, 1919 Mill Creek/Moab flood, 

1927 Price/Helper flood, 1936 Ephraim/Manti/Mt. Pleasant flood (one of the heaviest storms in the history 

of Ephraim), 1937 Price flood (one of the worst floods in Carbon County history), 1946 Mt. Pleasant flood 

(exceeded peak flow of 1918 flood), and 1983-1984 Ephraim Canyon flood/landslide.  

 
Fig. 4. Photo from the 1946 flood of Mt. Pleasant, Utah. Photo shows the destructive forces that can be 

brought by heavy rains. The 6th street bridge was completely removed and an automobile was destroyed 

by the forces of swift moving flood water. 
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Fig. 5. Annual precipitation in sub-alpine vegetation communities on the Manti-La Sal National Forest, 

Utah from 1895-2015. Parameter-elevation Relationships on Independent Slopes Model (PRISM) climate 

data was extracted in the proximity of Ridley Ridge (UTM: 12 N 465256 Easting 4352559 Northing; 

Elevation: 9,957 feet). Blue dots with connecting blue lines represent annual precipitation values. The red 

horizontal line is the average precipitation from 1895-2015. Note that there were high precipitation 

(snow/rain) years from 1905-1910, and in 1982-1985 which contributed to flooding and destruction in 

those periods. 

 
Throughout the recorded history of the MLSNF, several droughts have been reported. The drought in 

1902-1903 brought little precipitation to the MLSNF. There was practically no water in the streams for 

irrigating fields and this was the peak of denudation of vegetation on the Manti Forest. During this time, 

Manti Canyon had 8,800 acres withdrawn from grazing. Nephi Otteson was hired in 1902 to ride the 

reserve and enforce closure (Plummer, 1953). 
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Fig. 6. Cumulative summer precipitation (June, July, and August) in sub-alpine vegetation communities 

on the Manti-La Sal National Forest, Utah from 1895-2016. Parameter-elevation Relationships on 

Independent Slopes Model (PRISM) climate data was extracted in the proximity of Ridley Ridge (UTM: 12 

N 465256 Easting 4352559 Northing; Elevation: 9,957 feet). Blue dots with connecting blue lines 

represent annual precipitation values. The red horizontal line is the average summer precipitation from 

1895-2016. Note that the highest summer precipitation was recorded in 1985, which contributed to 

flooding and landslides.  

News of the early 20th century flooding problems in Sanpete Valley spread all the way to Washington, 

D.C. The people within proximity of the MLSNF where desperate to stop the flooding that past/current 

misuse of the mountain had created. To answer reports by A. F. Potter, the Manti Forest Reserve was 

created in 1903 with the signing of an official Proclamation by President Theodore Roosevelt. On July 24, 

1903, R. H. Charleton organized the Manit Forest Reserve. At this time, A.W. Jensen was chosen to be 

Forest Supervisor. B. Kenner (Manti District), P. Christiansen (Mayfield District), and D. Williams (Emery 

District) were chosen to be District Rangers. When A. W. Jensen became the first forest supervisor, 

360,000 sheep with known ownership were grazed on the forest. Likely there were a great many more of 

unknown ownership (Plummer, 1953).  

Upon beginning administration of the new Manti Forest, the action of the Land Office was prompt and 

vigorous. On August 18, 1903, Commisioner Richards, acting on recommendations by Special Agent R. 

H. Charlton and by A. F. Potter of the Forest Service, ordered all sheep removed from the west slope of 

these mountains. This order was carried into effect by Supervisor A. W. Jensen at the beginning of the 

following grazing season (Reynolds, 1910). A. W. Jensen held the first meeting with livestock grazing 

permittees in Ephraim, Utah. Grazing procedure and regulations were outlined and an agreement was 

settled on. Early developments on the Manti Forest Reserve came through cooperation with grazers. The 
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procedure A. W. Jensen used in making livestock reductions was to maintain the “little men” in their status 

quo and reduce stock of “big owners”. Other meetings were held in the first years of the Manti Forest 

Reserve. A big meeting in the Ephraim City Hall was held to work out major allotment lines and establish 

allotment boundaries. The boundaries were established by the stockmen themselves. Other rangeland 

management efforts were brought about by A. F. Potter (Administrator/Stockman) who later established 

the card system of keeping records of grazing by permitees and became in charge of grazing (Plummer, 

1953).  

From 1904-1920 the number of sheep allowed to graze was also greatly reduced. On the Wasatch 

Plateau, the number of permitted sheep was reduced from 300,000 to 140,000. The number of permitted 

sheep was also reduced on the La Sal Forest Reserve from 84,000 to 30,000 by 1920 (Niebergall, 1993). 

 
Fig. 7. Number of sheep on the Wasatch Plateau, Utah from 1860-2000. Note during the first years of the 

“Manti Forest Reserve” there were approximately 900,000 sheep. At present there are approximately 

100,000 sheep. 

Jurisdiction of the existing Reserves was transferred to the Department of Agriculture when the Transfer 

Act was passed in 1905. A few months later, Gifford Pinchot, Chief of the Forest Service, imposed 

grazing fees and enforced a use by permit system. In addition, permits were only issued to local residents 

and roving bands of livestock with no home ranch were excluded. On January 18, 1906, President 

Roosevelt added by Proclamation over 190,000 acres of land to the north end of the Manti Forest 

Reserve. This encompassed most of the land currently in the National Forest from approximately Fairview 

Canyon to Spanish Fork Canyon. This action was welcomed by many Fairview residents who wished to 

see the watershed and timberlands protected. One week later on January 25, 1906, President Roosevelt 

again signed a Proclamation, this time designating 158,000 acres of the La Sal Mountains as a Forest 

Reserve. In 1907, Monticello Forest Reserve was added to the National Forest Reserve system. Not long 

after Congress, changed the Forest Reserves to National Forests. One year later, a Presidential 

Executive Order combined the La Sal and Monticello Forests into the La Sal National Forest. In 1915, 

part of the Sanpitch Mountains approximately 58,000 acres was transferred from the Nebo National 

Forest to the Manti National Forest. The land transfers and aquisitions set the stage for the union of the 

Manti and La Sal National Forests to merge in 1949 (Niebergall, 1993). 

With a land management approach, watershed and rangeland conditions on the Manti National Forest 

improved. In 1909, seven years after grazing was halted in Manti Canyon, R. V. Reynolds reported there 

had been no flooding. However, severe flooding was still occurring in Ephraim and Sixmile Canyons. 
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These areas had been overgrazed from 1882-1902 and grazing continued there. While drastic grazing 

restrictions in Manti Canyon proved successful, the causes of continued flooding throughout western 

North America were still hotly debated. In response to prolonged flooding, several dams were constructed 

of boulders inside several canyons on the west side of the Wasatch Plateau as an attempt to hold back 

boulders and logs, which came down with floods and the regular spring high water (Reynolds, 1910). 

Furthermore, effective methods for controlling floods were poorly developed and understood. Because 

the livelihoods of so many rural western towns were at stake, scientific study was clearly needed 

(Niebergall, 1993). 

In 1911, A. E. Sherman, H. Fenn, R. V. Reynolds, and others selected the site for a Forest Service range 

and watershed research station in Ephraim Canyon, upon Kanore Tom’s Dugway. The facility became the 

training ground for numerous prominent range and watershed researchers and other natural resource 

professionals, as well as serving as a field station for numerous pioneering studies. These studies 

brought the nation’s first, true range scientists into the region. The Rocky Mountain Research Station 

(also known as the Great Basin Research Station) became a focal point for studies on rangeland 

restoration, plant vigor, poisonous plants, revegetation, the impacts of grazing on erosion and runoff, 

artificial seeding, plant nutrition, rodent damage, and silviculture. Researchers such as Arthur W. 

Sampson, A. Perry Plummer, and Lincoln Ellison paved the way for the Wasatch Plateau’s slow and 

difficult recovery (Plummer, 1953; Niebergall, 1993). By 1915, runoff and erosion studies began in 

Ephraim Canyon (Lewis, 1948), and later in 1938, Lincoln Ellison sought to reveal the plateau’s flora 

before it had been altered by livestock (Prevedel et al., 2005). Other range studies were also conducted 

in 1947, which included using aerial photography to classify all lands in Ferron Creek drainage into four 

erosion classes (non-eroding lands, heavy timber, and other unusable range). Grazing in the Ferron 

Creek drainage was continued, number of livestock was adjusted, or livestock were eliminated based on 

the “erosion class” an area fell into (Lewis, 1948).  
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Fig. 8. Picture of the historical Great Basin Research Station in Ephraim Canyon, Utah (1940’s). It is 

considered one of the “cradles” of range science and ecology. 

Research guided management, livestock number adjustments, allotment boundary established, set 

grazing periods of the year, and local support helped initiate the recovery of vegetation cover within 

ecotypes across the MLSNF. In 1948, it was noted that the vegetation cover still varied widely and was 

much below the original or pristine condition. From all evidence at hand in 1948, the density of the 

vegetation across much of the Ephraim watershed had increased considerably since the bad flood years 

(up to 1910). However, areas of the watershed still posed the potential to be a source of floods. These 

areas were characterized by  rill, gully, and sheet erosion. There was approximately 50 miles of gullies in 

the critical areas. Large grassland areas that were almost totally denuded in the early 1900’s have 

recovered to some extent. For the most part, the vegetation cover in 1948 was made of sparse stands of 

herbaceous perennials and the density was probably reduced to 70-90% of the original cover (Manti-La 

Sal National Forest, 1948).  

However, vegetation cover on the watershed was not satisfactory in 1948. Stocking rates in 1948 where 

again questioned and thought to be too high to rehabilitate the Manti National Forest. In the late 1800's 

and early 1900's timber stands were cut with no thought of future needs, and in 1948 there was little 

mature timber remaining. From 1948, it took many years before a second cutting of timber was ripe for 

harvest (Manti-La Sal National Forest, 1948). 

In 1952, A. W. Jensen (first Forest Supervisor) noted that the Forest Service has accomplished many fine 

things but can't help but feel the agency is "overdoing" it (referring to policy/rules/regulations). In some 
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places they are grazing too severely. He recollects when he was up near Mt. Baldy Ranger Station in 

Twelve Mile Canyon during the late summer of 1952 with his son. He stated the fact that there was a 

great deal of unused grass in the area. He mentioned that when he was supervisor (1906-1910) there 

was none or very little grass. It was evident to him that the time had long since passed for need to haul 

hay to feed the horses. He acknowledged there has been improvement in the forest administration 

(Plummer, 1953). 

To further protect the Wasatch Plateau from further soil loss, broad areas were plowed and seeded with 

smooth brome (Bromus inermis Leyss.) on the higher elevations and crested wheatgrass (Agropyron 

cristatum (L.) Gaertn.) in lower elevations rangelands in the 1950’s. (Prevedel, 2005). Other largescale 

rangeland improvement projects occurred during this time in history. Congress passed the Watershed 

Protection and Flood Prevention Act in 1955, which provided funding to contour trench the Mt. Pleasant 

watershed. Contour trenching treatments disconnected gullies in an attempt to further reduce erosion, soil 

loss, and future flooding. Treatments were later (1960’s) extended to 35,000 acres of the Forest which 

included Horn Mountain and the Ferron Creek drainage. Reduction of flooding, cleaner water, and 

protection of downstream communities was and still is a direct result of the Watershed Protection and 

Flood Prevention Act and associated treatments (Prevedel, 2005).  

Starting in the 1960’s, Pinyon-Juniper removal projects were undertaken in lower elevations of the 

MLSNF. The project areas were generally chained/cabled and reseeded to enhance winter forage for 

deer (Niebergall, 1993). 

 
Fig. 9. Photo of the Swales Pasture taken in 2016 north of Horn Mountain, Utah. Picture shows a contour 

trenching project that has disrupted gullying patterns and has helped stabilize plant communities. 

Trenches slow water runoff and promote the growth of herbaceous vegetation. Many of these types of 



 

158 

projects were completed on the Manti-La Sal National Forest in the 1950’s and 1960’s with the passage 

of the Watershed Protection and Flood Prevention Act in 1955. 

 Other administrative actions were implemented throughout history which influenced the MLSNF’s 

overall health and condition. Policy changes have altered land management and use on a landscape level. 

In the late 1950’s, region four forests were ordered to prioritize and inventory all Forest grazing 

allotments. The MLSNF was then required to measure forage production in order to balance livestock use 

with the carrying capacity of each allotment. Stocking levels were adjusted and many range 

improvements were initiated which aided in better management and control of livestock. Allowing both 

cattle and sheep to graze the same allotments (also known as “common use”) was discontinued in the 

1960’s. Cessation of common use allowed better documentation of impacts to rangeland resources by 

specific classes of livestock (Niebergall, 1993). 

In 1957, Elk knoll which is located at the head of Manti Canyon was designated as a “Natural Area” (later 

known as a “Research Natural Area”). This became the first “Natural Area” to be established within the 

Intermountain Region. This area gives another opportunity to understand recovery of vegetation from past 

events. Later, in 1988, the Nelson Mountain area in the Ferron Ranger District and high peaks of Mount 

Peale in the Moab Ranger District were designated as “Research Natural Areas. Then in 1991, the 

MLSNF designated Cliff Dwellers Pasture on the Monticello Ranger District as a “Research Natural Area” 

because of its unique archeological and plant community values which existed because the area had 

been virtually ungrazed for nearly 50 years (Niebergall, 1993).     

In 1960, the Multiple Use Sustained Yield Act was passed by Congress, which gave equal consideration 

to outdoor recreation, rangeland, timber, water, wildlife, and fish resources. The act instructed the Region 

4 of the Forest Service to manage these multiple uses on a sustained-yield basis. The MLSNF’s multiple 

use guide was finalized in 1961, and incorporated in multiple use plans for each Ranger District. This was 

the first time a longer perspective for management was placed into administrative policy (Niebergall, 

1993).  

Soon after the MLSNF made a concerted effort to manage grazing use. Rangeland analysis was initiated, 

which included measuring plant species abundance, cover, and production (Prevedel, 2005). Beside 

historical photographs, the vegetation data collected during the next 50 years would become paramount 

of the vegetation monitoring program currently supporting rangeland grazing, hydrology, fire 

management, recreation, and overall ecological health of the MLSNF.  

About 1970, some of the most influential policy changes came about since the formation of the Forest 

Reserves (early 1900’s). The National Environmental Policy Act (NEPA) was passed by Congress in 

1969. This highly influential act provides greater consideration for environmental resources and 

social/economic well-being of the American public. The act also requires public involvement with ground 

disturbing activities on the MLSNF, as well as allowing the public to file lawsuits against the Forest 

Service for non-compliance.  

Four years later the Endangered Species Act (ESA) was passed by Congress to protect threatened and 

endangered plant and animal species. This act also has the capacity to change land use in order to 

preserve habitat for threatened/endangered plants and animals. In 1974, the Forest and Rangeland 

Renewable Resources Planning Act (RPA) further strengthened the goals of the Multiple Use Sustained 

Yield Act by requiring inventories of resources. In 1976, National Forest Management Act (NFMA) was 

passed by Congress. This act clarified the 1897 Organic Act and placed major emphasis upon the 

development and management plans for each National Forest and proposals for the management of each 

type of resource (Niebergall, 1993). 
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Following the passage of the National Forest Management Act, the Monticello Ranger District was the 

first to complete an environmental impact statement (EIS) and land use plan in 1976. In 1979, the Price 

and Ferron Ranger Districts completed its EIS and land use management. Within the EIS, the Ranger 

Districts (Ferron/Sanpete/Price) that manage the Wasatch Plateau also addressed management of all 

Colorado River drainages and a wide variety of resources (Niebergall, 1993).  

In 1986, the MLSNF completed its first forest-wide EIS and Land and Resource Management Plan 

(LRMP) with the involvement of many members of the public. The LRMP set both short and long-term 

objectives for management of the MLSNF and all the resources found within the Forest boundary 

(Niebergall, 1993).   

Management of the MLSNF has had a positive impact on improving conditions (erosion rates, flooding 

frequency, vegetation cover) relative to the early 1900’s. In 1989, sediment loads were less than half of 

what was anticipated. The Bureau of Reclamation attributes this to land use controls such as grazing 

restrictions, seeding programs, and upstream water storage features (examples: Joe’s Valley Reservoir, 

Miller Flat Reservoir, Mill Site Reservoir, Scofield Reservoir, and Electric Lake Reservoir). The Bureau's 

study stated that "the records showed that most decreases in sediment occurred before 1963, an 

indication of the impact of rangeland management practices on decreasing erosion rates” (Niebergall, 

1993) 

In 1992, the Forest Chief Dale Robertson announced that the Forest Service would begin implementing 

an ecological approach to management of the National Forests and Grasslands. This approach meant 

that "the needs of the people and environmental values must be blended in such a way that the National 

Forests and Grasslands represent diverse, healthy, productive, and sustainable ecosystems." It was a 

logical conclusion to the earlier management ideas called “new forestry” and “new perspectives.” 

Although the ideas had been talked about for decades, this was the first effort to apply the principles to 

the 191 million acres of the National Forest System. Under the ecological management approach long-

term sustainability of ecosystems were the management goals rather than board feet of timber, how many 

cows we can feed, dollars in the Treasury or counties, and jobs in the communities (Niebergall, 1993). 

Other stresses on the nation’s forest lands such as active campaign fire suppression since the 1960’s and 

climate change have promoted other vegetation changes on landscape level within forest boundaries that 

has lead to flooding. In 1992, the spruce beetle (Dendroctonus rufipennis (Kirby)) population greatly 

expanded and reached epidemic proportions in the southern portion of the Wasatch Plateau. Englemann 

spruce (Picea engelmannii Parry ex Engelm.) were infested within a 30,000 acre area on the MLSNF and 

mortality was high turning a green mountainscape into a brown sick looking forest. The spruce beetle 

epidemic is probably a result of fire suppression over the last 100 years (Niebergall, 1993). Fire 

suppression combined with beetle infestation has built high fuel loads in many areas of the MLSNF 

dominated by mixed conifers. Areas of high fuel loads have the potential to burn at high temperatures 

once fire is established. High temperature forest fires remove most of the above ground biomass (grass, 

forbs, shrubs/trees, litter) and produces hydrophobic soil which accelerates erosion and fosters flooding. 

An example of “beetle kill induced fire flooding” happened in Huntington Canyon after the Seeley Fire in 

2011. Many of the beetle killed spruce located on steep hills were burned and hydrophobic soil were 

produced. Flooding soon persued in many of the lateral canyons of Huntington Canyon after intermediate 

amounts of rainfall came with summer monsoons. Gullies within several canyons were deepened, roads 

washed out, debris flows piled up, and fish were killed in the stream from sedimentation and stream 

velocity increases.   
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Fig. 10.  Photo of the Seeley Fire (2011). View is looking southwest into Huntington Canyon from Engineer 
Canyon, Utah. Most beetle killed conifers allowed this fire to burn hot. Hydrophobic soils and rain lead to 
much flooding in the area. 

Flooding, erosion, and vegetation changes have always been part of the history of the MLSNF. Overuse 

of the natural resources accelerated changes on the MLSNF in the early 1900’s, which the forest has paid 

dearly for. However, through guiding policy, information provided by rangeland science, advances in 

rangeland management, and administrative policy changes, the MLSNF has rehabilitated and conserved 

many areas and ecotypes on the Forest. With responsible use and an ecological approach, the MLSNF 

has the ability to provide to many generations into the future. 
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Appendix D: Aspen Stressor Driver 
 
Aspen 

Natural Vegetation Succession (Driver):  Seventy-five percent of the aspen in the western United 

States occurs in the states of Colorado (50%) and Utah (25%).  The importance of aspen in the Interior 

West, besides adding diversity to the landscape, aspen also provides water, forage, wood products, and 

so on for use by the public.  One of the most important parts of ecology is to recognize forests are 

dynamic and are always changing.   There is a balance over time between succession and disturbance.   

Succession without disturbance can lead to type conversion or when disturbance finally occurs to 

catastrophic disturbance. 

Tree Encroachment, Specifically Conifer Encroachment on Aspen (Stressor):  In the mixed conifer 

area, aspen and conifers are competing for composition.  Aspen succeeding to conifers are responding to 

natural forces. Aspen is considered a disturbance species perpetuated on site by fire, disease, or other 

such occurrences. Some of these forces (primarily fire) have been altered by human intervention, which 

has given shade-tolerant conifers a marked advantage.  Disturbance both naturally and man-caused 

influence the successional stage of this type (i.e. more disturbance usually results in more aspen, the 

early successional species).  Conversely, less disturbance will result in more conifers (late successional 

species).  Since European settlement, the natural disturbance regime (usually fire) has been interrupted. 

We see numerous situations where aspen are being replaced by less desirable vegetation types such as 

subalpine fir (Abies lasiocarpa (Hook.) Nutt.) or sagebrush (Artemisia spp.).   

Stressor accumulation or factors that have affected the successional stage of this vegetation type include; 

wild/domestic browse and grazing, fire suppression, prescribed fire, insects/disease, developments/WUI, 

climate (i.e. increasing temperatures and decreased precipitation, and timber harvest.  In turn, these type 

conversions are modifying the sites dramatically. In most areas of the West, these modified aspen clones 

should be given top priority for restoration (Bartos 2001). 
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 Vegetation 

Description:   

High elevation 8,000-

10,000: aspen, 

subalpine fir, blue and 

Engelmann spruce.  

Mid/low elevation 

6,000 -8,000: aspen, 

ponderosa pine, 

Douglas fir, white fir, 

limber pine, pinyon 

pine, juniper and 

gambel oak.                                                                                                                                               

Aspen are important to 

wildlife, visual quality 

and domestic grazing.  

Aspen regenerate 

almost exclusively 

through root sprouting.  

Aspen requires major 

disturbance to 

regenerate (e.g. stand 

replacing fire). 

 

Species in Vegetation 

Type: 

Aspen, ponderosa 

pine, Engelmann 

spruce, Douglas fir, 

white fir, pinyon pine, 

gambel oak, subalpine 

fir, juniper, and blue 

spruce. 

 

LTA: 

 

Existing Condition:  In the 1915 and 1965 timber inventories on the Manti Division aspen declined 34 

percent from 194,245 acres to 127,831 acres. During that period it was estimated that 1600 acres would 

need to be treated annually to return to historic conditions (USDA, 1986).  Unpublished data provided by 

the Rocky Mountain Research Station’s Forest Inventory and Analysis Project showed the Manti-La Sal 

National Forest historically had 338,008 acres of aspen and currently have 158,866 acres, a 53 percent 

decline.  From that same study Utah showed a 51 percent decline from historic 2,930,684 acres to current 

1,427,973 acres (Bartos 2001).    
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Figure 2 is an example of stable 

aspen (Bartos 2001).  There are 

approximately 96,017 acres on the 

forest that are in stable aspen state.  

Stable (properly functioning) aspen 

that has a “skirt” or “fairy ring” of 

regeneration and replacing itself.  

The stems are of various ages that 

resulted from pulses of regeneration 

that occurred at various times in the 

past. Generally, an individual 

standing near a stable clone has 

difficulty seeing into or through it.  

Typically, stable aspen are found on 

south facing slopes containing 

shrub, forb grasslands.   

 

 

Figure 3 is an example of aspen 

successional to conifers (Bartos 

2001), or Aspen and mixed conifer.   

There are approximately 246,722 

acres in transition state.  Conifer-

dominated aspen that 

accounts for a great deal of the 

decline of aspen. 

 

Trend:  Repeat photos are one way to evaluate changes on the landscape, especially with the loss of 

aspen.  The Rocky Mountain Research Station’s Forest Inventory and Analysis Project (FIA) has 

collected data on the current and historical acreage of aspen in the Interior West. The historical data are a 

result of summing all acres that currently contain at least one aspen either living or dead.  Utah shows at 

least a 60% decrease in aspen domination since the arrival of Europeans.  Similar trends (50–96% 

decline) have been observed throughout the western United States (Bartos and Mitchell 2000).  Without 

disturbance conifers will eventually dominate aspen.  Based on the assessment done in 2006 (PFC), if 

aspen are less than 15 percent of the composition, stands are at risk of becoming converted to conifers 

stands.   
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Vegetation 

Description:   

High elevation 8,000-

10,000: aspen, 

subalpine fir, blue and 

Engelmann spruce.  

Mid/low elevation 

6,000 -8,000: aspen, 

ponderosa pine, 

Douglas fir, white fir, 

limber pine, pinyon 

pine, juniper and 

gambel oak.                                                                                                                                               

Aspen are important to 

wildlife, visual quality 

and domestic grazing.  

Aspen regenerate 

almost exclusively 

through root sprouting.  

Aspen requires major 

disturbance to 

regenerate (e.g. stand 

replacing fire). 

 

Species in Vegetation 

Type: 

Aspen, ponderosa 

pine, Engelmann 

spruce, Douglas fir, 

white fir, pinyon pine, 

gambel oak, subalpine 

fir, juniper, and blue 

spruce. 

 

LTA: 

 

Resources and Values Affected: Values attributed to the aspen system include, but are not limited to, 

forage for livestock, habitat for wildlife, water for downstream users, esthetics, recreational sites, wood 

fiber, and landscape diversity. When the aspen system is not functioning properly, many of these values 

are compromised. 
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Water yield:  Generally, when conifers replace aspen there is a potential for a decrease in water yields.  

Harper et al. (1981) reported a decrease of 5% and Gifford et al. (1984) predicted a decrease of from 3 to 

7 inches in water yields when conifers replace aspen.  This loss of water means that it is not available to 

produce undergrowth vegetation, recharge soil profiles, or increase streamflow. In dry climates, such as 

the Great Basin, this loss of water is substantial and is of great concern to the public. 

Grazing:  Undergrowth vegetation associated with aspen forests is generally considered prime grazing for 

domestic livestock. When conifers replace aspen there is a marked decline in forage production. 

Mueggler (1988).  When aspen lands change to either conifer or sagebrush dominance, marked changes 

in both flora and fauna occur.  Not only is there a loss of forage production as detailed above, but there is 

a substantial decrease in plant species richness when there is a loss of aspen.  Aspen-dominated sites 

are considered to be high in biodiversity—second only to riparian areas on western sites (Kay 1997). 

Aspen is portrayed as an excellent indicator of ecological integrity as well as landscape health.  Some 

consider aspen a keystone species (e.g., “the removal of a keystone species causes a substantial part of 

the community to change drastically” [Wilson 1992]). Houston (1954) noted that aspen reproduction has 

long been used as an indicator of range condition. Thus, the importance of aspen on the western 

landscape cannot be over emphasized. 

Thresholds of concern: On the Wasatch Plateau of Utah, undergrowth production can be reduced by 50% 

when conifers make up as little as 15% of the total tree basal area (Mueggler 1985).  In another study, 

Mueggler (1988) observed that undergrowth production was reduced 67% when conifers made up 15% of 

the total tree basal area.  Once conifer invasion approaches 50% of the total tree basal area in aspen 

stands, undergrowth production is only a small fraction of what it once was on these formerly excellent 

grazing lands. 

 
 


