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An Ecological Site is a distinctive kind of land, with specific physical characteristics, which differs from other
 kinds of land in its ability to produce distinctive kinds and amounts of vegetation, and in its response to 
management. 
Ecological site descriptions do not describe a specific location. Ecological Site Descriptions are a guide to the 
kinds and amounts of plant that will occur where the climate, soil, topography, geology, and other physical 
characteristics are similar to those described in this ecological site description. Ecological Site Descriptions 
provide useful information to land managers in making sound land management decisions.
Site Name
Limestone Hills

Precipitation Zone
6-10" p.z.

Phase

Site ID
R035XE505AZ
Site Type
Rangeland
Major Land Resource Area
35
Colorado Plateau
Land Resource Unit
35-5AZ
Grand Canyon River Corridor
Key Native Species
Trees

Shrubs
blackbrush, Stansbury cliffrose

Herbaceous
black grama, slim tridens
Physiographic Features
This site occurs on the summits and slopes of rolling benches and hills.  Surface soil textures are loam to sandy 
loam, and shallow to very shallow to limestone bedrock.  Rock outcrop is fairly common, usually on the summits 
and shoulders.  This site occurs on all aspects.
Elevation
1600 to 4600 feet
Slope
5% to 45%
Landforms
Plateau, Structural Bench, Hill
Aspect
No Significant Aspect
Climatic Features
Winter-summer moisture ratios are typically 70:30 on the west side of this LRU and shift to 60:40 on the east side. 
 Late spring is usually the driest period, and early fall moisture can be sporadic.  Summer rains fall from June 
through September;  moisture originates in the Gulf of Mexico and creates convective, usually brief, intense 
thunderstorms.  Cool season moisture from October through May tends to be frontal; it originates in the Pacific 
and the Gulf of California and falls in widespread storms with longer duration and lower intensity.  Snow is 
infrequent and rarely lasts more than 1-2 days.  Summer daytime air temperatures often exceed 100 F, and can 
reach 120 F at the lower elevations.  Winter air temperatures routinely get as low as 15 F in some areas, and have
Average Precipitation
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Annual

0.83
0.80
0.90
0.44
0.39
0.23
1.08
1.33
0.81
0.74
0.76
0.74
9.04
Average Temperature
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Annual

43.6
49.8
56.4
64.2
73.1
82.8
87.1
84.6
77.8
66.3
53.4
44.3
65.3
Average Snowfall
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Annual

0.3
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.4
0.8
Average Growing Season
 Frost 
Freeze 
Avg Fall 
Avg Spring 
Days >90 
Days <32 
Days 0 

Free Days
Free Days
Frost 
Frost
Degrees
Degrees
Degrees

267
327
Nov 24
Mar 06
132
44
0
Soil Characteristics
The soils characterizing this site are very shallow and shallow to limestone bedrock.  They are strongly to 
violently effervescent at the surface and throughout the profile.  Permeability of the soil is moderately rapid and 
water-holding capacity is very low.  Common inclusions: moderately deep and deep soils in drainageways, 
pockets of moderately deep soils on the colluvial slopes, and soils with a calcium carbonate cemented hardpan.
Soil Temperature
Thermic
Soil Moisture
Typic Aridic
Parent Material Kind
Alluvium
Parent Material Origin
Limestone
Geologic Formation
Redwall Limestone
Surface Textures
Loam, Fine Sandy Loam, Sandy Loam
Min Depth of Surface Texture
 inches
Texture Modifiers
Very Gravelly, Gravelly, Cobbly
Surface Fragments
< 3 in dia  - 20 %   > 3 in dia - 3%
Surface Reaction (% CaCO3)
Strong to Violent (10 to 35)
Soil Depth
Very Shallow to Shallow   (3 to 20 inches)
Subsurface Texture Family
Coarse Loamy
Soil Volume Fragments
< 3 in dia - 45%   > 3 in dia - 5%
Restrictive Layer
Bedrock (Lithic)
Diagnostic Horizons
Soil pH
Moderately Alkaline   (7.9 to 8.4)
Sodicity (SAR)
Non Sodic   (0 to 2)
Salinity (EC mmhos/cm)
Non Saline   (0 to 2)
Soil Erosion Hazard
Water  - Moderate   Wind -  Low
Hydrology Features
Soil Waterholding Class
Very Low
Drainage Class
Well Drained
Permeability Class
Moderately Rapid
Runoff Class
Very High
Flooding Frequency
None
Flooding Duration
None
Ponding Frequency
None
Ponding Duration
None
Ponding Depth (in)
0
Water Table Depth
Very Deep
Hyrdrologic Group
D
Run-On Water Influence
None
Wetland and Stream Features
Wetland System
None
Wetland Subsystem
Wetland Class
Stream Type
Flow Regime
None
Plant States and Communities
The plant communities found on an ecological site are naturally variable.  Composition and production will 
vary with yearly conditions, location, aspect, and the natural variability of the soils.  The Historical Climax 
Plant Community represents the natural potential plant communities found on relict or relatively undisturbed 
sites. Other plant communities described here represent plant communities that are know to occur when the 
site is disturbed by factors such as fire, grazing, or drought. 
Production data provided in this site description is standardized to air dry weight at the end of the summer 
growing season. The plant communities described in this site description are based on near normal rainfall 
years.
NRCS uses a Similarity Index to compare existing plant communities to the plant communities described here. Similarity index is determined by comparing the production and composition of a plant community to the 
production and composition of a plant community described in this site description. To determine Similarity 
index, compare the production (air dry weight) of each species to that shown in the plant community 
description. For each species, count no more than the maximum amount shown for the species, and for each
 group, count no more than the maximum amount shown for the group. Divide the resulting total by the total 
normal year production shown in the plant community description.  If the rainfall has been significantly above 
or below normal, use the total production shown for above or below normal years. If field data is not 
collected at the end of the summer growing season, then the field data must be corrected to the end of the 
year production before comparing it to the site description. The growth curve can be used as a guide for 
estimating production at the end of the summer growing season.
Plant Community Descriptions
State
1
Historic Native
This site developed under historic Colorado Plateau climatic conditions, and reflects the natural influences of 
herbivores, climate fluctuations, and occasional fire.
State 
1
Community
1
Historic Climax Plant Community
Plant Community Description
This plant community is characterized by a dominant component of blackbrush and a significant amount of 
warm season perennial mid-grasses,  while cool season perennial mid-grasses are somewhat less common.  The 
total shrub component is quite large; other shrubs such as cliffrose and Mormon teas are significant and various 
yuccas and agaves are common.
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 Plant Community Production (lbs/ac air dry weight)
Normal Year
375
Favorable Year
500
Unfavorable Year
225

% Comp
% Comp
Lbs/Ac
Lbs/Ac
% Basal
% Basal
% Canopy
% Canopy

Min
Max
Min
Max
Min
Max


Grasslike
25
40
90
150
Forbs
5
10
20
40
Shrubs
55
70
200
260
Trees
Litter
Bare Ground
Cryptogams
PLANT GROUP
1
Summer Native Common Perennial Mid Grasses



% Composition
Lbs/Ac (Air Dry)
% Cover
Group 




15 - 25

55 - 95

   - 
sideoats grama (BOCU) 
1 - 5
5 - 20
 - 
black grama (BOER4) 
5 - 15
20 - 55
 - 
bush muhly (MUPO2) 
2 - 7
10 - 25
 - 
sand dropseed (SPCR) 
1 - 5
5 - 20
 - 
PLANT GROUP
2
Summer Native Occasional Perennial Grasses

% Composition
Lbs/Ac (Air Dry)
% Cover

Group 
0 - 2
0 - 10
 - 
blue grama (BOGR2) 
0 - 1
0 - 4
 - 
fluffgrass (DAPU7) 
0 - 1
0 - 4
 - 
spike pappusgrass (ENDE) 
0 - 1
0 - 4
 - 
galleta (PLJA) 
0 - 1
0 - 4
 - 
burrograss (SCBR2) 
0 - 1
0 - 4
 - 
other perennial grasses (2GP) 
0 - 1
0 - 4
 - 
PLANT GROUP
3
Spring Native Common Perennial Mid Grasses

% Composition
Lbs/Ac (Air Dry)
% Cover

Group 
10 - 15
40 - 55
 - 
Indian ricegrass (ACHY) 
1 - 5
5 - 20
 - 
desert needlegrass (ACSP12) 
1 - 5
5 - 20
 - 
blue threeawn (ARPUN) 
1 - 5
5 - 20
 - 
slim tridens (TRMU) 
2 - 7
10 - 25
 - 
PLANT GROUP
4
Spring Native Occasional Perennial Grasses

% Composition
Lbs/Ac (Air Dry)
% Cover

Group 
0 - 2
0 - 10
 - 
bottlebrush squirreltail (ELELE) 
0 - 1
0 - 4
 - 
needle and thread (HECOC8) 
0 - 1
0 - 4
 - 
New Mexico feathergrass (HENE5) 
0 - 1
0 - 4
 - 
muttongrass (POFE) 
0 - 1
0 - 4
 - 
other perennial grasses (2GP) 
0 - 1
0 - 4
 - 
PLANT GROUP
5
Spring Native Occasional Perennial Short Forbs

% Composition
Lbs/Ac (Air Dry)
% Cover

Group 
1 - 5
5 - 20
 - 
baby aster (CHER2) 
0 - 2
0 - 10
 - 
desert trumpet buckwheat (ERIN4) 
0 - 2
0 - 10
 - 
Penstemon (PENST) 
0 - 2
0 - 10
 - 
Sphaeralcea (SPHAE) 
0 - 2
0 - 10
 - 
other perennial forbs (2FP) 
0 - 2
0 - 10
 - 
PLANT GROUP
6
Summer Native Occasional Perennial Short Forbs

% Composition
Lbs/Ac (Air Dry)
% Cover

Group 
1 - 5
5 - 20
 - 
broadleaf milkweed (ASLA4) 
0 - 2
0 - 10
 - 
Colorado four o'clock (MIMU) 
0 - 2
0 - 10
 - 
other perennial forbs (2FP) 
0 - 3
0 - 10
 - 
PLANT GROUP
7
 Native Occasional Annual Forbs

% Composition
Lbs/Ac (Air Dry)
% Cover

Group 
0 - 5
0 - 20
 - 
woolly daisy (ANLA7) 
0 - 2
0 - 10
 - 
Astralagus (ASTRA) 
0 - 2
0 - 10
 - 

Cirsium (CIRSI) 
0 - 2
0 - 10
 - 
Cryptantha (CRYPT) 
0 - 2
0 - 10
 - 
skeletonweed buckwheat (ERDE6) 
0 - 2
0 - 10
 - 
goldfields (LACA7) 
0 - 2
0 - 10
 - 
blue scorpionweed (PHDI) 
0 - 2
0 - 10
 - 
desert Indianwheat (PLOV) 
0 - 2
0 - 10
 - 
other annual forbs (2FA) 
0 - 2
0 - 10
 - 
PLANT GROUP
8
 Native Occasional Perennial Half Shrubs

% Composition
Lbs/Ac (Air Dry)
% Cover

Group 
1 - 5
5 - 20
 - 
broom snakeweed (GUSA2) 
1 - 3
5 - 10
 - 
desert princesplume (STPI) 
0 - 2
0 - 10
 - 
Viguiera (VIGUI) 
0 - 2
0 - 10
 - 
other subshrubs (2SUBS) 
0 - 2
0 - 10
 - 
PLANT GROUP
9
Early Spring Native Dominant Perennial Mid Shrubs

% Composition
Lbs/Ac (Air Dry)
% Cover

Group 
20 - 30
75 - 115
 - 
blackbrush (CORA) 
20 - 30
75 - 115
 - 
PLANT GROUP
10
 Native Common Perennial Shrubs

% Composition
Lbs/Ac (Air Dry)
% Cover

Group 
10 - 20
40 - 75
 - 
Nevada Mormon tea (EPNE) 
1 - 5
5 - 20
 - 
green Morman tea (EPVI) 
1 - 5
5 - 20
 - 
mariola (PAIN2) 
1 - 5
5 - 20
 - 
Stansbury cliffrose (PUST) 
5 - 10
20 - 40
 - 
PLANT GROUP
11
 Native Occasional Perennial Shrubs

% Composition
Lbs/Ac (Air Dry)
% Cover

Group 
5 - 10
20 - 40
 - 
catclaw acacia (ACGR) 
0 - 3
0 - 10
 - 
mintbush lippia (ALWR) 
0 - 3
0 - 10
 - 
fourwing saltbush (ATCA2) 
0 - 3
0 - 10
 - 
white brittlebush (ENFA) 
0 - 3
0 - 10
 - 
rayless brittlebush (ENFR) 
0 - 3
0 - 10
 - 
Apache plume (FAPA) 
0 - 3
0 - 10
 - 
spiny greasebush (GLSP) 
0 - 3
0 - 10
 - 
Anderson wolfberry (LYAN) 
0 - 3
0 - 10
 - 
Fremont barberry (MAFR3) 
0 - 3
0 - 10
 - 
PLANT GROUP
12
 Native Common Perennial Agave-Yucca-Likes

% Composition
Lbs/Ac (Air Dry)
% Cover

Group 
5 - 10
20 - 40
 - 
Utah agave (AGUT) 
1 - 5
0 - 20
 - 
banana yucca (YUBA) 
2 - 7
10 - 25
 - 
chaparral yucca (YUWH) 
0 - 2
0 - 10
 - 
PLANT GROUP
13
 Native Occasional Perennial Cacti

% Composition
Lbs/Ac (Air Dry)
% Cover

Group 
0 - 3
0 - 10
 - 
many-headed barrel cactus (ECPO2) 
0 - 1
0 - 5
 - 
Engelmann hedgehog cactus (ECEN) 
0 - 1
0 - 5
 - 
claretcup hedgehog cactus (ECTR) 
0 - 1
0 - 5
 - 
California barrel cactus (FECY) 
0 - 1
0 - 5
 - 
prickly pear and cholla (OPUNT) 
0 - 2
0 - 10
 - 
Interpretations

Animals
Recreation
Wood Products
Other Products
Other Interpretations
Related Ecological Sites
Relation Type
Related Site ID
Related Site Name
Similar Site
035XE507AZ

Colluvial slopes with moderately deep soils to a restrictive layer.
Associated Site
035XE514AZ

This site is commonly found in the valleys and drainageways that separate the hills and 

benches.
Similar Site
035XE519AZ

Soils that are shallow to a cemented lime pan.
Field Offices and Conservation Districts
Field Office
Conservation District
Dilkon
Little Colorado River SWCD
Flagstaff
Coconino NRCD
Fredonia
Fredonia NRCD
Fredonia
Littlefield - Hurricane NRCD
Kingman
Big Sandy NRCD
Site Description Versions
No
Date
Version Type
LRU
Site ID
Site Name
1
1/1/02
Original
35-5AZ
035XE505AZ
Limestone Hills 6-10" p.z.
Approved By
Steve Barker
Approval Date
29-Apr-03
Type Locations
Data Type
Sample No
Year
State
County
Occular
1
1997
Location
Grand Canyon National Park
Occular
2
1999
Location
Grand Canyon National Park
Occular
3
1999
Location
Grand Canyon National Park
Soil Survey Correlation
SSA
Soil Survey Area Name
Map Unit 
Component Name
Phase
AZ701
Grand Canyon Area
701046
Hindu
representative


Taxonomic Class 
Loamy-skeletal, mixed, superactive, calcareous, thermic Lithic Torriorthents 

AZ701
Grand Canyon Area
701142
Torriorthents
representative

Taxonomic Class
AZ701
Grand Canyon Area
701542
Hindu
representative

Taxonomic Class
Loamy-skeletal, mixed, superactive, calcareous, thermic Lithic Torriorthents
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