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management practices) 
 
Abbreviations for fire management actions: 
SUP: Wildfire suppression; NF: Non-fire 
fuels treatment; WFU: Wildland fire use for 
resource benefit; ESR: Emergency 
stabilization and rehabilitation; RX: 
Prescribed Fire.  

N
o 

A
ct

io
n 

A
lt

er
na

ti
ve

  
B

ig
 D

ee
r 

B
lu

es
 

C
ol

le
tt

/5
0 

m
i 

E
sc

al
an

te
/C

C
 

K
ai

pa
ro

w
it

s 
B

ea
ve

r 
E

sc
al

an
te

 D
 

H
am

bl
in

 V
 

M
in

er
al

-B
la

ck
 

M
tn

 H
om

e 
P

ar
ow

an
/A

nt
el

op
e 

P
in

e 
V

al
le

y 
W

ah
-W

ah
 N

ee
dl

es
 

W
ah

 W
ah

 V
 

C
ol

o 
P

la
te

au
 

G
re

at
 B

as
in

 
K

ol
ob

 
M

oh
av

e 
D

 
B

uc
ks

ki
n/

D
og

 
E

as
t 

Sa
nd

s 
E

 Z
io

n/
N

o 
Fk

 
G

le
nd

al
e 

B
en

ch
 

K
an

ab
-J

oh
ns

on
 

P
an

gu
it

ch
 

P
ar

ia
 

W
es

t 
Sa

nd
s 

WE
T-8 

No blading within 1/8-mile buffer of riparian zone. 
(SUP) 

                X X          

 Wilderness and Wilderness Study Areas (H-8550-1, 
H-1742-1, Manual Section 1742) 

                           

WI
LD-
1 

Use of earth-moving equipment must be authorized by 
the field office manager for wilderness-related 
designations and all other land areas. (SUP, WFU, RX, 
ESR) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X

WI
LD-
2 

Fire management actions would rely on the most 
effective methods of suppression that are least 
damaging to wilderness values, other resources and 
the environment, while requiring the least expenditure 
of public funds. (SUP, WFU) 

Y X X X X X      X    X X X X   X    X X

WI
LD-
3 

A resource advisor must  be consulted when fire 
occurs in wilderness and WSAs.  
(SUP, WFU) 

Y X X X X X      X    X X X X   X    X X

WI
LD-
4 

Use of fire retardant must be authorized by the field 
office manager for wilderness related designations and 
all other land areas. (SUP, WFU) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X

WI
LD-
5 

All surface disturbances caused by suppression actions 
would be rehabilitated to the fullest extent. (SUP, 
WFU) 

Y X X X X X      X    X X X X   X    X X

WI
LD-
6 

Suppression actions would be employed within 1/4 
mile for protection of private land and established 
subdivisions due to heavy fuel loading for all land 
areas, regardless of designation. (SUP) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X

 Rangeland Health Standards and Guidelines                            
R-1 Rangelands that have been burned by wildfire, 

prescribed fire, or wildland fire use would be ungrazed 
for a minimum of one complete growing season 
following the burn.(SUP, WFU, RX) 

 X X X X X X X X X X X X X X X X X X X X X X X X X X

R-2 Rangelands that have been re-seeded or otherwise 
treated to alter vegetative composition, chemically or 
mechanically, would be ungrazed for a minimum of 
two complete growing seasons. (RX, NF, ESR) 

 X X X X X X X X X X X X X X X X X X X X X X X X X X
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stabilization and rehabilitation; RX: 
Prescribed Fire.  

N
o 

A
ct

io
n 

A
lt

er
na

ti
ve

  
B

ig
 D

ee
r 

B
lu

es
 

C
ol

le
tt

/5
0 

m
i 

E
sc

al
an

te
/C

C
 

K
ai

pa
ro

w
it

s 
B

ea
ve

r 
E

sc
al

an
te

 D
 

H
am

bl
in

 V
 

M
in

er
al

-B
la

ck
 

M
tn

 H
om

e 
P

ar
ow

an
/A

nt
el

op
e 

P
in

e 
V

al
le

y 
W

ah
-W

ah
 N

ee
dl

es
 

W
ah

 W
ah

 V
 

C
ol

o 
P

la
te

au
 

G
re

at
 B

as
in

 
K

ol
ob

 
M

oh
av

e 
D

 
B

uc
ks

ki
n/

D
og

 
E

as
t 

Sa
nd

s 
E

 Z
io

n/
N

o 
Fk

 
G

le
nd

al
e 

B
en

ch
 

K
an

ab
-J

oh
ns

on
 

P
an

gu
it

ch
 

P
ar

ia
 

W
es

t 
Sa

nd
s 

 Livestock Grazing                            
LG-
1 

Coordinate with permittees regarding the 
requirements for non-use or rest of treated areas. 
(SUP, WFU, RX, NF, ESR)  

Y X X X X X X X X X X X X X X X X X X X X X X X X X X

 Woodland/Forestry                            
WF
-1 

Planned projects must  be consistent with HFRA Section 
102(e)(2) to maintain or contribute to the restoration of 
old-growth stands to a pre-fire suppression condition 
and to  retain large trees contributing to old-growth 
structure. (SUP, WFU, RX, NF) 

X X X X X X X X X X X X X X X X X X X X X X X X X X

WF
-2 

During planning, consider opportunities to utilize 
forest and woodland products prior to implementing 
prescribed fire activities. Include opportunities to use 
forest and woodland product sales to accomplish non-
fire fuels treatments. In forest and woodland stands, 
consider developing silvicultural prescriptions 
concurrently with fuels treatment prescriptions. (RX, 
NF) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X

 Vegetation                             
V-1 When restoring or rehabilitating disturbed rangelands, 

non-intrusive, non-native plant species are appropriate 
for use when native species: (1) are not available; (2) 
are not economically feasible; (3) cannot achieve 
ecological objectives as well as nonnative species; 
and/or (4) cannot compete with already established 
native species (Noxious Weeds Executive Order 
13112 2/3/1999; BLM Manual 9015; BLM 1991). (RX, 
NF, ESR) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X

V-2 Fires in blackbrush dominated areas would be 
suppressed based on the advice of the resource 
advisor. (SUP) 

    X                       

 Fish and Wildlife                             
FW
-1 

Avoid treatments during nesting, fawning, spawning, or 
other critical periods for wildlife or fish. (RX, NF, 
ESR) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X
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FW
-2 

Avoid or limit the size of, wildland fires in important 
wildlife habitats such as mule deer winter range, 
riparian, and occupied sage grouse habitat. Use 
resource advisors to help prioritize resources and 
develop wildland fire situation analyses and wildland 
fire implementation plans when important habitats 
may be impacted. (SUP, WFU) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X

FW
-3 

Minimize wildfire size and frequency in sagebrush 
communities where sage grouse habitat objectives 
would not be met if a fire occurs. Prioritize wildfire 
suppression in sagebrush habitat with an understory of 
invasive, annual species. Retain unburned islands and 
patches of sagebrush unless there are compelling 
safety, private property and resource protection or 
control objectives at risk. Minimize burn-out 
operations (to minimize burned acres) in occupied 
sage-grouse habitats when there are no threats to 
human life and/or important resources. (SUP) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X

FW
-4 

Establish fuels treatment projects at strategic locations 
to minimize size of wildfires and limit further loss of 
sagebrush. Fuels treatments may include green-
stripping to help reduce the spread of wildfires into 
sagebrush communities. (RX, NF) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X

FW
-5 

Use wildland fire to meet wildlife objectives. Evaluate 
impacts to sage grouse habitat in areas where WFU 
for resource benefit may be implemented.  
(WFU, RX) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X

FW
-6 

Create small openings in continuous or dense 
sagebrush (>30% canopy cover) to create a mosaic of 
multiple-age classes and associated understory 
diversity across the landscape to benefit sagebrush-
dependent species. (WFU, RX, NF) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X

FW
-7 

Implement treatments (fire, cutting, chaining, seeding, 
etc.) on sites that are currently occupied by forests or 
woodlands but historically supported sagebrush 
communities to reestablish sagebrush communities. 
(RX, NF) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X

FW
-8 

Evaluate and monitor burned areas and continue 
management restrictions until the recovering and/or 
seeded plant community reflect the desired condition. 
(SUP, WFU, RX, ESR) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X
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FW
-9 

Utilize the ESR program to apply appropriate post-fire 
treatments within crucial wildlife habitats, including 
sage grouse habitats. Minimize seeding with non-native 
species that may create a continuous perennial grass 
cover and restrict establishment of native vegetation. 
Seed mixtures must  be designed to re-establish 
important seasonal habitat components for sage 
grouse. Leks must  not be re-seeded with plants that 
change the vegetation height previously found on the 
lek. Forbs must  be stressed in early and late brood-
rearing habitats. In situations of limited funds for ESR 
actions, prioritize rehabilitation of sage grouse 
habitats. (ESR) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X

 Soils                            
S-1 Avoid heavy equipment use on highly erosive soils 

(soils with low soil loss tolerance), wet or boggy soils 
and slopes greater than 30%, unless otherwise 
analyzed and allowed under appropriate National 
Environmental Policy Act (NEPA) evaluation with 
implementation of additional erosion control and 
other soil protection mitigation measures. (SUP, 
WFU, RX, NF, ESR) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X

S-2 There may be situations where high intensity fire 
would occur on sensitive and erosive soil types during 
wildland fire, wildland fire use or prescribed fire. If 
significant areas of soil show evidence of high severity 
fire, then evaluate area for soil erosion potential and 
downstream values at risk and implement appropriate 
or necessary soil stabilization actions such as mulching 
or seeding to avoid excessive wind and water erosion. 
(SUP, WFU, RX) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X

S-3 Complete necessary rehabilitation on firelines or 
other areas of direct soil disturbance, including but 
not limited to waterbarring firelines, covering and 
mulching firelines with slash, tilling and/or subsoiling 
compacted areas, scarification of vehicle tracks, off-
highway vehicle (OHV) closures, seeding and/or 
mulching for erosion protection. (SUP, WFU, RX) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X
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S-4 When using mechanical fuels reduction treatments, 
limit tractor and heavy equipment use to periods of 
low soil moisture to reduce the risk of soil 
compaction. If this is not practical, evaluate sites, post 
treatment and if necessary, implement appropriate 
remediation, such as subsoiling, as part of the 
operation. (NF) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X

S-5 Treatments such as chaining, plowing, and roller 
chopping would be conducted as much as practical on 
the contour to reduce soil erosion (BLM 1991). (NF, 
ESR) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X

 Recreation                            
RE
C-1 

Wildland fire suppression efforts would preferentially 
protect special recreation management areas and 
recreation site infrastructure in line with fire 
management goals and objectives. (SUP) 

 X X X X X X X X X X X X X X X X X X X X X X X X X X

RE
C-2 

Vehicle tracks created off established routes would be 
obliterated after fire management actions in order to 
reduce unauthorized OHV travel. (SUP, WFU, RX, 
NF, ESR) 

 X X X X X X X X X X X X X X X X X X X X X X X X X X

 Geology/Mineral Resources, including Oil and Gas                            
M-1 A safety buffer must  be maintained between fire 

management activities and at-risk facilities. (SUP, 
WFU, RX) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X

 Paleontology                            
P-1 Plan and implement projects consistent with BLM 

Manual and Handbook H-8270-1, Chapter III (A) and 
III (B) in order to avoid areas where significant fossils 
are known or predicted to occur, or to provide for 
other mitigation of possible adverse effects.  
(RX, NF, ESR) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X

P-2 In the event that paleontological resources are 
discovered in the course of surface fire management 
activities, including fires suppression, efforts must  be 
made to protect these resources. (SUP, WFU, RX, 
NF, ESR) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X
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P-3 There are important and sensitive paleontological 
resources in this FMU.  A resource advisor and 
paleontologist must  be ordered for every wildfire 
report and all fires where on-ground actions occur. 
(ESR) 

  X                         

 Lands/Access                            
LA-
1 

Fire management practices would be designed to 
avoid or otherwise ensure the protection of 
authorized rights-of-way and other facilities located on 
the public lands, including coordination with holders of 
major right-of-way systems within right-of-way 
corridors and communication sites.  (WFU, RX, NF, 
ESR) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X

LA-
2 

The actions of any fire management practice must not 
destroy, deface, change, or remove to another place 
any monument or witness tree of the Public Land 
Survey System.  Cadastral surveys (see 18 USC Sec. 
1858, Title 18, Part I, Chapter 91, Section 1858) (SUP, 
WFU, RX, NF, ESR) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X

 To protect private structures and/or lands, fire 
suppression would consist of constructing a 0.5-mile 
buffer zone. (SUP, RX, NF) 

 X X X X X X X X X X X X X X     X X  X  X  X

LA-
3 

To protect private structures and/or lands, fire 
suppression would consist of constructing a 0.5-mile 
buffer zone. (SUP, RX, NF) 

                  X   X      

LA-
4 

To protect private structures and/or lands, fire 
suppression would consist of constructing 0.25-mile 
buffer zone around private structures.  (SUP, RX, NF) 

                X X      X  X  

LA-
5 

To protect private structures and/or lands, fire 
suppression would consist of constructing 0.125-mile 
buffer zone around private structures.  (SUP, RX, NF) 

                 X            

 Wild Horse and Burros                            
W

HB-
1 

Rehabilitation plans would not propose the 
construction of range fencing that could restrict wild 
horses and burros access to water sources. (ESR) 

Y X X X X X X X X X X X X X X X X X X X X X X X X X X
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Cultural Resource Site Types in Southern Utah Support Area  

Prehistoric Archaeological Sites 

Burial  Evidence of human burial or interment, usually consisting of human bone or 
fragments, as well as funeral objects. 

Ceramic Scatter A location of scattered broken pottery sherds, usually from a single vessel. 

Hunting & Gathering Camp A temporary or seasonal habitation area that is associated with hunting and 
gathering of floral or fauna. 

Isolated Artifacts Artifacts, such as lithic tools and ceramic sherds, that lack association to a site. 

Lithic Scatter A location used for the manufacture of stone tools, as evidenced by the 
presences of lithic flakes, cores, and discarded broken tools. 

Midden A refuse area usually associated with occupation sites, such as extended 
campsites and villages. 

Open Campsite A temporary habitation area, usually associated with movement across the 
landscape. 

Petroglyphs Designs that have been pecked, etched, or scratched into a rock face.  

Pictographs Designs that have been painted onto a rock face.  

Quarry/Lithic Source A geological location, usually an outcrop, which served as a source for raw lithic 
material used for the manufacture of stone tools, paints, or ceramics. 

Rock Cairn A trail marker, monument, or possible religious structures consisting of stones 
placed in a pile or cluster. 

Rock Shelter A habitation area located within a rock shelter or cave. 

Rock Alignments A series of stones laid in an alignment that are not naturally occurring geological 
features. 

Village A habitation area for several families that extends over a long period of time. 

Architectural Sites Refers to sites such as granaries, cliff structures, sites with standing pueblo walls, 
etc. 

Historic Archaeological Sites 

Mining Site Evidence of mining activities, such as mine shafts, addits, tailings/spoil piles, 
milling equipment, habitation sites, trams, ore cars and tracks, trash dumps, and 
other mining equipment.  

Town Site An amalgamation of structures and other physical remains of occupation by a 
substantial population. 
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House/Cabin Usually a single dwelling site associated with physical remains and features from 
a single person or family occupation. 

Homestead A complex of structures that are associated with the exploitation of a new 
resource area for farming or ranching.  

Ranch/Farm A well established complex of structures devoted to farming and/or ranching 
activities. Associated features, such as hay derricks, wind mills and watering 
ponds, corrals, fences, and satellite ranch houses, may be scattered across the 
landscape.  

Historic Campsite Evidence of short-term occupation by people that may be associated with 
recreation, travel, mining, ranching, farming, grazing, and hunting.  

Ranch/Farm A well-established complex of structures devoted to farming and/or ranching 
activities. Associated features such as hay derricks, windmills, and watering 
ponds, corrals, fences, and satellite ranch houses may be scattered across the 
landscape. 

Road or Trail Evidence of historic use for transportation such as wagon trails, pack trains, 
cattle drive trails, old signs, abandoned road segments, asphalt, and stone or 
wooden culverts, as well as abandoned bridges or abutments. 

Military Activities Sites that are associated with military training, bombing practices, gunnery 
ranges, maneuver areas, camps, or air bases. Artifacts vary and may include 
targets, structures, ordnance, ordnance fragments, missile and aircraft debris, 
and other military equipment or refuse.  

Trash Dump/Scatter A concentration of various artifacts such as ceramics, glass, metal, bone, and 
leather, which usually form a dump. The material may have been scattered by 
the elements or human activity and is usually associated with a long-term 
campsite, habitation area or other human endeavor. 

Grave One or more historic burials that are usually located along trails or in isolated 
areas as opposed to cemeteries that are more formal areas of interment. The 
graves may or may not be marked with a headstone. 

Cemetery Historic burials that are usually located in a formal area of internment that have 
been laid out and enclosed by a fence. The graves are marked by headstones. 

Tin Can Scatter A concentration of tin cans that usually form a dump that may have been 
scattered by the elements and is usually associated with a long-term campsite, 
habitation area or other human endeavor. 

Traditional Cultural/Religious Sites 

Ceremonial Site A prehistoric or historic area of sacred character. Physical evidence of 
ceremonial activities are usually present in the form of dance patterns, vision 
quest circles, rock cairns, etc. 
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Sacred Areas A prehistoric or historic area of sacred character. Evidence of physical activities 
are not always present. Certain mountains, power places, and vision quest 
locations are examples of sacred areas. 

Traditional Use Area An area of traditional use for hunting, gathering of food or medicinal plants, 
fishing, or traveling. 

Processing Station One to several metates (and little else) that are stored/cached in favorable 
locales and returned to/used on a recurring basis. 

 

 





  

 

APPENDIX H 
Federally Listed, Candidate, and Petitioned Species 

 

 





  

November 2005 Appendix H 1 

Federally Listed, Candidate, and Petitioned Species in the Southern Utah Support Area 

Common 
Namea Scientific Name Federal 

Statusb 

Vegetation 
Community 

(substrate type 
identified for flowering 

plants only) 

Field Officec 

Flowering Plants 

Dwarf bear-poppy Arctomecon humilis Endangered Blackbrush (sandy, clay, 
alluvium) St. George 

Shivwitz milk-vetch Astragalus ampullarioides Endangered 
Pinyon and Juniper 
Woodland, Blackbrush 
(clay, gypsiferous) 

St. George 

Holmgren milk-
vetch Astragalus holmgreniorum Endangered Blackbrush (limestone) St. George 

Kodachrome 
bladerpod Lesquerella tumulosa Endangered 

Pinyon and Juniper 
Woodland, Grassland 
(shale) 

Kanab, Grand 
Staircase-Escalante 
National Monument 
(GSENM) 

Welsh’s milkweed* Asclepias welshii Threatened 
Pinyon and Juniper 
Woodland, Sagebrush, 
Ponderosa Pine (sandy) 

Kanab, GSENM 

Jones cycladenia Cycladenia jonesii 
(=humilis) Threatened 

Salt Desert Shrub, Pinyon 
and Juniper Woodland 
(sandy) 

Kanab, GSENM 

Maguire daisy Erigeron maguirei Threatened 

Pinyon and Juniper 
Woodland, Mountain 
Shrub, Ponderosa Pine, 
Wetlands and Riparian 
Zones 
(sandstone) 

Kanab, GSENM 

Siler’s pincushion 
cactus Pediocactus sileri Threatened 

Salt Desert Shrub, 
Blackbrush 
 (calcareous, gypsiferous, 
sandy, shale) 

St. George, Kanab, 
GSENM 

Ute ladies’-tresses 
(H) Spiranthes diluvialis Threatened Wetlands and Riparian 

Zones (hanging gardens) Kanab, GSENM 

Birds 

Southwestern 
willow flycatcher** Empidonax traillii extimus Endangered Wetlands and Riparian 

Zones 
Kanab, Cedar City, 
St. George, GSENM 

California condor 
(H, Exp) Gymnogyps californianus Endangered, 

10(j) 

Salt Desert Shrub, Pinyon 
and Juniper Woodland,  
Sagebrush 

Kanab, Cedar City, 
St. George, GSENM 

Bald eagle (Br) Haliaeetus leucocephalus Threatened 
Sagebrush, Mixed Conifer, 
Wetlands and Riparian 
Zones 

Kanab, Cedar City, 
St. George, GSENM 

Mexican spotted 
owl* (Br) Strix occidentalis lucida Threatened 

Pinyon and Juniper 
Woodland, Sagebrush, 
Wetlands and Riparian 
Zones 

Kanab, Cedar City, 
St. George, GSENM 
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Common 
Namea Scientific Name Federal 

Statusb 

Vegetation 
Community 

(substrate type 
identified for flowering 

plants only) 

Field Officec 

Western yellow-
billed cuckoo Coccyzus americanus Candidate Wetlands and Riparian 

Zones 
Kanab, Cedar City, 
St. George, GSENM 

Mammals 

Utah prairie dog Cynomys parvidens Threatened Sagebrush, Grassland Kanab, Cedar City, 
GSENM 

Pygmy rabbit Brachylagus idahoensis Petitioned Sagebrush Kanab, Cedar City, 
St. George, GSENM 

Fish 

Humpback chub* 
(H) Gila cypha Endangered Water Kanab, GSENM 

Bonytail chub* (H) Gila elegans Endangered Water Kanab, GSENM 

Virgin River chub* Gila seminude(=robusta) Endangered Water St. George 

Woundfin* Plagopterus argentissimus Endangered Water St. George 

Colorado 
pikeminnow 
(=squawfish)* (H) 

Ptychocheilus lucius Endangered Water Kanab, GSENM 

Razorback sucker* 
(H) Xyrauchen texanus Endangered Water Kanab, GSENM 

Invertebrates 

Kanab ambersnail** Oxyloma haydeni 
kanabensis Endangered Wetlands and Riparian 

Zones Kanab, GSENM 

Coral Pink Sand 
Dunes tiger beetle 

Cicindela limbata 
albissima 

Candidate, 
Petitioned 

Pinyon and Juniper 
Woodland, Sagebrush, 
Ponderosa Pine 

Kanab, GSENM 

Reptiles 

Desert tortoise, 
Mojave population* Gopherus agassizii Threatened Blackbrush St. George 
a Definitions for notations: 

Species with an asterisk (*) have designated critical habitat. Species with a double asterisk (**) have proposed critical habitat. 

Br—Species known to nest or breed within the planning area.  

H—Species or populations existed in historical locations (i.e., the current range or number of individuals or populations has decreased when 
compared to historical standards). For extirpated species, all management areas are considered historical.  

Exp—Management areas contain designated use areas for experimental, nonessential populations designated under Section 10(j) of the 
Endangered Species Act (ESA), as amended. 
b Definitions for species status: 

Endangered species are those species or distinct populations listed by U.S. Fish and Wildlife Service (USFWS) that have a probability of 
worldwide extinction. 

Threatened species are those species or distinct populations listed by USFWS that are threatened with becoming endangered. 

Candidate and petitioned species have no legal protection under the ESA, as amended. However, USFWS has sufficient information on 
biological vulnerability and threats to candidate species that they are under active consideration by the USFWS for federal listing. For 
petitioned species, outside entities have submitted petitions to USFWS to consider these species for federal listing. Candidate or petitioned 
species could be proposed or listed during the life of the proposed action for this project. 

Species designated as “10(j)” are considered by USFWS to be “experimental and non-essential populations” within designated use areas in 
Utah, as provided by Section 10(j) of the ESA, as amended. This designation provides greater management flexibility. For BLM, 10(j) 
populations of federally listed species are equivalent to a “proposed” status. 
C Field office is indicated when a species or potential suitable habitat occurs in a county with BLM-administered lands. In those cases, the 
specific field office that administers public lands in those counties has been identified. It does not necessarily indicate that the species or its 
potential suitable habitat has been inventoried within the field office.
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BLM Sensitive Species in the Southern Utah Support Area 

Common Namea Scientific Name 
Federa

l 
Statusb 

Vegetation Community 
(substrate type identified 
for flowering plants only)) 

Field Office 

Flowering Plants 

Lori's columbine Aquilegia loriae  SPS Wetlands and Riparian Zones 
(sandstone) Kanab, GSENM 

Gumbo milk-vetch Astragalus ampullarius  SPS Salt Desert Shrub, Blackbrush 
(clay) 

Kanab, St. 
George, GSENM 

Pink egg milk-vetch Astragalus oophorus var. 
lonchocalyx SPS 

Salt Desert Shrub, Pinyon and 
Juniper Woodland, Sagebrush 
(sandy) 

Cedar City 

Escarpment milk-vetch Astragalus striatiflorus  SPS 
Salt Desert Shrub, Pinyon and 
Juniper Woodland, Ponderosa 
Pine (sandy) 

Kanab, St. 
George, GSENM 

Baird's camissonia Camissonia bairdii  SPS Pinyon and Juniper Woodland, 
Blackbrush (clay) St. George 

Slender camissonia Camissonia exilis  SPS 

Pinyon and Juniper Woodland, 
Sagebrush 
Grassland (calcareous, clay, 
gypsiferous, sandy) 

Kanab, GSENM 

Gould's camissonia Camissonia gouldii  SPS 
Pinyon and Juniper Woodland, 
Sagebrush 
 (igneous) 

St. George 

Virgin thistle Cirsium virginensis  SPS Wetlands and Riparian Zones 
(hanging gardens) St. George 

Mound cryptanth Cryptantha compacta  SPS Salt Desert Shrub (dolomitic, 
gravelly loam) Cedar City 

Pipe Springs cryptanth Cryptantha semiglabra SPS 
Salt Desert Shrub, Pinyon and 
Juniper Woodland, Sagebrush 
 (clay) 

St. George 

Pinnate spring parsley 
(Beck biscuitroot) Cymopterus beckii  SPS 

Pinyon and Juniper Woodland, 
Mountain Shrub, Ponderosa Pine 
(sandy) 

Kanab, GSENM 

Hole-in-the-rock 
prairieclover 

Dalea flavescens var. 
epica SPS Blackbrush (sandstone, sandy) Kanab, GSENM 

Nevada willowherb Epilobium nevadense  SPS 
Pinyon and Juniper Woodland, 
Mountain Shrub (limestone, 
quartzite) 

Cedar City, St. 
George 

Cronquist buckwheat 
Eriogonum corymbosum 
var. 
cronquistii 

SPS Salt Desert Shrub, Pinyon and 
Juniper Woodland (granitic) Kanab, GSENM 

Scarlet buckwheat Eriogonum phoeniceum  SPS Pinyon and Juniper Woodland, 
Mountain Shrub (igneous) Cedar City 

Frisco buckwheat Eriogonum soredium  SPS Pinyon and Juniper Woodland, 
Sagebrush (limestone) Cedar City 

Utah spurge Euphorbia nephradenia  SPS Salt Desert Shrub, Blackbrush 
(clay, sandy) Kanab, GSENM 

Cataract gilia Gilia latifolia var. 
imperialis SPS Salt Desert Shrub (sandstone, 

sandy) 
Kanab, GSENM 
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Common Namea Scientific Name 
Federa

l 
Statusb 

Vegetation Community 
(substrate type identified 
for flowering plants only)) 

Field Office 

Alcove bog-orchid Habenaria zothecina  SPS Wetlands and Riparian Zones 
(hanging gardens) Kanab, GSENM 

Pine Valley goldenbush Haplopappus crispus  SPS 
Mountain Shrub, Mixed Conifer, 
Ponderosa Pine,  
Aspen (gravelly loam, sandy) 

St. George 

Cedar Breaks 
goldenbush Haplopappus zionis  SPS Mixed Conifer, Ponderosa Pine 

(limestone) 
Kanab, Cedar 
City, GSENM 

Paria iris Iris pariensis SPS Grassland (sandy) Kanab, GSENM 

Ostler's Ivesia Ivesia shockleyi var. 
ostleri SPS Pinyon and Juniper Woodland, 

Ponderosa Pine (quartzite) Cedar City 

Cliff jamesia Jamesia americana var. 
zionis SPS 

Pinyon and Juniper Woodland, 
Mountain Shrub, Ponderosa Pine 
(hanging gardens, sandstone) 

Kanab, St. 
George, GSENM 

Claron pepperplant Lepidium montanum var. 
claronense  SPS 

Pinyon and Juniper Woodland, 
Sagebrush 
Ponderosa Pine (limestone) 

Kanab, GSENM 

Ostler pepperplant Lepidium ostleri SPS Pinyon and Juniper Woodland 
(limestone) Cedar City 

Clark's lomatium Lomatium graveolens 
var. clarkii SPS Mountain Shrub, Ponderosa Pine 

(limestone, sandstone) St. George 

Cutler's lupine Lupinus caudatus var. 
cutleri SPS Pinyon and Juniper Woodland 

(unspecified) Kanab, GSENM 

Murdock's evening 
primrose Oenothera murdockii  SPS Pinyon and Juniper Woodland 

(clay) Kanab, GSENM 

Barneby's breadroot Pediomelum aromaticum 
var. barnebyi SPS Pinyon and Juniper Woodland 

(clay) St. George 

Kane breadroot Pediomelum epipsilum  SPS Pinyon and Juniper Woodland 
(clay) Kanab, GSENM 

Sandloving penstemon Penstemon ammophilus  SPS Mountain Shrub, Ponderosa Pine 
(sandy) 

Kanab, St. 
George, GSENM 

Franklin's penstemon Penstemon franklinii  SPS 
Salt Desert Shrub,  
Sagebrush, Grassland 
(sandy) 

Cedar City 

Pinyon penstemon (Pine 
Valley Mtn penstemon) Penstemon pinorum SPS 

Salt Desert Shrub, Pinyon and 
Juniper Woodland, Sagebrush 
Mountain Shrub (limestone) 

Cedar City, St. 
George 

Parry's petalonyx Petalonyx parryi SPS Salt Desert Shrub, Blackbrush 
(clay, gypsiferous) St. George 

Cronquist's phacelia Phacelia cronquistiana  SPS 
Pinyon and Juniper Woodland, 
Sagebrush 
Ponderosa Pine (clay) 

Kanab, GSENM 

Atwood's pretty Phacelia pulchella var. 
atwoodii SPS 

Pinyon and Juniper Woodland, 
Sagebrush 
Mountain Shrub (clay) 

Kanab, GSENM 

Chinle chia Salvia columbariae var. 
argillacea SPS 

Pinyon and Juniper Woodland, 
Blackbrush (alluvium, clay, 
gypsiferous) 

Kanab, GSENM 

Jones' globemallow Sphaeralcea caespitosa SPS Salt Desert Shrub, Grassland Cedar City 
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Common Namea Scientific Name 
Federa

l 
Statusb 

Vegetation Community 
(substrate type identified 
for flowering plants only)) 

Field Office 

var. caespitosa  (calcareous, dolomitic) 

Smoky Mountain 
globemallow 

Sphaeralcea 
grossulariifolia var. 
fumariensis 
(=Sphaeralcea 
fumariensis) 

SPS 
Salt Desert Shrub, Pinyon and 
Juniper Woodland, Grassland 
Blackbrush (alluvium) 

Kanab, GSENM 

Kanab thelypody Thelypodiopsis ambigua 
var. erecta SPS Salt Desert Shrub, Pinyon and 

Juniper Woodland (clay, shale) Kanab, GSENM 

Frisco clover 
Trifolium friscanum (=T. 
andersonii var. 
friscanum) 

SPS Pinyon and Juniper Woodland 
(igneous, limestone) Cedar City 

Tropic goldeneye Viguiera soliceps  SPS Salt Desert Shrub (clay, shale) Kanab, GSENM 
Birds 

Northern goshawk Accipiter gentiles CA Mixed Conifer, Wetlands 
and Riparian Zones 

Kanab, Cedar City, 
St. George, 
GSENM 

Short-eared owl Asio flammeus WSC Grassland 
Kanab, Cedar City, 
St. George, 
GSENM 

Burrowing owl Athene cunicularia WSC Grassland 
Kanab, Cedar City, 
St. George, 
GSENM 

Ferruginous hawk Buteo regalis WSC Sagebrush, Grassland 
Kanab, Cedar City, 
St. George, 
GSENM 

Black swift Cypseloides niger WSC 

Mountain Shrub, Mixed 
Conifer, Wetlands and 
Riparian Zones,  
Aspen 

Cedar City, St. 
George 
 

Lewis’s woodpecker Melanerpes lewis WSC 

Pinyon and Juniper 
Woodland, Mountain 
Shrub, Mixed Conifer,  
Ponderosa Pine, Wetlands 
and Riparian Zones 

Kanab, Cedar City, 
St. George, 
GSENM 

Long-billed curlew Numenius americanus WSC Grassland 
Kanab, Cedar City, 
St. George, 
GSENM 

American white pelican Pelecanus 
erythrorhynchos WSC Wetlands and Riparian 

Zones 
Kanab, St. George, 
GSENM 

Three-toed woodpecker Picoides tridactylus WSC Mixed Conifer, Aspen 
Kanab, Cedar City, 
St. George, 
GSENM 

Greater sage grouse Centrocercus 
urophasianus WSC Sagebrush 

Kanab, Cedar City, 
St. George, 
GSENM 

Mammals 

Townsend’s big-eared 
bat Corynorhinus townsendii WSC Mountain Shrub, Mixed 

Conifer 
Kanab, Cedar City, 
St. George, 
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Common Namea Scientific Name 
Federa

l 
Statusb 

Vegetation Community 
(substrate type identified 
for flowering plants only)) 

Field Office 

GSENM 

Spotted bat Euderma maculatum WSC 
Salt Desert Shrub, 
Mountain Shrub, Mixed 
Conifer, Ponderosa Pine 

Kanab, Cedar City, 
St. George, 
GSENM 

Allen’s big-eared bat Idionycteris phyllotis WSC Mountain Shrub, Mixed 
Conifer, Ponderosa Pine 

Kanab, St. George, 
GSENM 

Western red bat Lasiurus blossevillii WSC Mixed Conifer, Wetlands 
and Riparian Zones St. George 

Fringed myotis Myotis thysanodes WSC 
Salt Desert Shrub, Pinyon 
and Juniper Woodland, 
Mixed Conifer 

Kanab, Cedar City, 
St. George, 
GSENM 

Big free-tailed bat Nyctinomops macrotis WSC Mountain Shrub, Mixed 
Conifer 

Kanab, Cedar City, 
St. George, 
GSENM 

Dark kangaroo mouse Microdipodops 
megacephalus WSC Sagebrush Cedar City 

Kit fox Vulpes macrotis WSC Salt Desert Shrub 
Kanab, Cedar City, 
St. George, 
GSENM 

Fish 

Bonneville cutthroat 
trout Oncorhynchus clarki utah CA Water 

Kanab, Cedar City, 
St. George, 
GSENM 

Colorado River 
cutthroat trout 

Oncorhynchus clarki 
pleuriticus CA Water Kanab, GSENM 

Virgin spinedace Lepidomeda mollispinis 
mollinspinis CA Water St. George 

Least chub Iotichthys phlegethontis CA Water Cedar City 
Leatherside chub Gila copei WSC Water Kanab, GSENM 

Roundtail chub Gila robusta CA Water Kanab, GSENM 

Desert sucker Catostomus clarki WSC Water Kanab, St. George, 
GSENM 

Flannelmouth sucker Catostomus latipinnis CA Water Kanab, St. George, 
GSENM 

Invertebrates 

Utah physa Physella utahensis WSC Wetlands and Riparian 
Zones, Water Kanab, GSENM 

Desert springsnail Pyrgulopsis deserta WSC Wetlands and Riparian 
Zones, Water St. George 

Hamlin Valley pyrg Pyrgulopsis hamlinensis WSC Wetlands and Riparian 
Zones, Water Cedar City 

Black Canyon pyrg Pyrgulopsis plicata WSC Wetlands and Riparian 
Zones, Water Kanab, GSENM 
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Common Namea Scientific Name 
Federa

l 
Statusb 

Vegetation Community 
(substrate type identified 
for flowering plants only)) 

Field Office 

Amphibians 

Boreal  
(= Western) toad Bufo boreas WSC Mixed Conifer, Wetlands 

and Riparian Zones Kanab, GSENM 

Arizona toad Bufo microscaphus WSC Wetlands and Riparian 
Zones 

Kanab, Cedar City, 
St. George, 
GSENM 

Reptiles 

Zebra-tailed lizard Callisaurus draconoides WSC Salt Desert Shrub St. George 

Western banded gecko Coleonyx variegates WSC 
Salt Desert Shrub, Pinyon 
and Juniper Woodland, 
Mountain Shrub 

St. George 

Desert iguana Dipsosaurus dorsalis WSC Blackbrush St. George 
Gila monster Heloderma suspectum WSC Blackbrush St. George 

Common chuckwalla Sauromalus ater WSC Salt Desert Shrub 
Kanab, Cedar City, 
St. George, 
GSENM 

Desert night lizard Xantusia vigilis WSC Blackbrush Kanab, St. George, 
GSENM 

Sidewinder Crotalus cerastes WSC Salt Desert Shrub St. George 
Speckled rattlesnake Crotalus mitchellii WSC Salt Desert Shrub St. George 
Mojave rattlesnake Crotalus scutulatus WSC Salt Desert Shrub St. George 
Western threadsnake Leptotyphlops humilis WSC Salt Desert Shrub St. George 

a Species already represented as federally listed, candidate, or petitioned species are not repeated here. Sources of information: 
UDWR 2003, BLM 2002b. 
b BLM sensitive species status designations are Conservation Agreement (CA), BLM Wildlife Species of Concern , and BLM Sensitive 
Plant Species. CA species receive special management to preclude the need for listing. CAs are voluntary cooperative plans among 
resource agencies that identify threats to a species and implement conservation measures to proactively conserve and protect species 
in decline. 





  

 

APPENDIX J 
Fire’s Interaction with Resources 

 

 





  

November 2005 Appendix K  1 

Fire's Interaction with Resources 

Fire’s Interaction with Air Resources 

Wildland fires are a source of air pollutant emissions during the combustion of vegetation. The major 
pollutant of concern in smoke from fire is fine-particulate matter, both PM2.5 and PM10 (Sandberg et al. 2002), 
which is specified in the Utah Smoke Management Plan (SMP) as the primary indicator for ambient air quality 
(Utah Interagency Smoke Management 2000).  

The amount of particulate matter emissions depends on the size and intensity of the fire, fuel types and 
moisture content, and available fuels load. The level of resulting air quality impact depends on the amount 
and duration of emissions, atmospheric dispersion conditions, and terrain. Wildland fires may occur at any 
time; however, wildland fires are most likely to occur in the Southern Utah Service Area (SUSA) planning 
area during summer months (wildland fire season) due to higher temperatures, drier conditions, and 
increased fuel loads such as dry grasses. The magnitude and extent of air quality effects resulting from the 
wildland fire and prescribed fire are too complex to quantify due to the variability of potential fire 
management activities and the period of time each could occur. 

Fire’s Interaction with Areas of Critical Environmental Concern  

In many cases, fire is a natural part of the character of an area. However, fire could damage or destroy the 
relevant and important values for which each area of critical environmental concern (ACEC) was originally 
designated (see the fish and wildlife, sensitive species, vegetation, cultural resources, and visual resources 
sections of Chapter 4). These disturbances, with some exceptions, would often be temporary and short-
term, while relevant and important values are assessed on a long-term scale.  

Fire’s Interaction with Cultural Resources 

The understanding of how fire affects cultural resources is necessary in order to analyze the impact of 
proposed management actions covered in Chapter 4. These interactions are context-dependent and vary by 
temperature and duration of exposure to heat. Generally, higher temperatures and/or longer duration of 
exposure to heat increase the potential for damage to cultural resources. Variables that affect temperature 
and duration include type of fuel, fuel load and distribution, fuel moisture and soil type and moisture (Wiltz 
n.d.). As a general rule, fire does not affect buried cultural materials. Studies show that even a few 
centimeters of soil cover (10 cm) are sufficient to protect cultural materials (Oster n.d.). However, there are 
times when conditions do carry heat below the surface, with the potential to affect buried materials. These 
conditions include stumps, heavy duff, surface logs, and roots that smolder and burn. Fires that burn hot and 
fast through a site may have less of an effect on certain types of cultural materials than fires that smolder in 
the duff or than logs that burn for a period of time.  

Prehistoric and historic resources potentially affected by fire may be inorganic (lithic, ceramics, cans, glass, 
rock art, etc.) or organic (basketry, wooden structures, dendroglyphs, etc.). Certain resources that are 
important for dating archaeological sites are also affected. Generally, organic materials are more at risk as 
they tend to burn or alter at lower temperatures than inorganic items.  

Fire can affect chipped and groundstone tools through changes in morphology rather than in chemistry. 
Exposure to heat and rapid cooling may cause fracturing, potlidding, crazing, shattering, and changes in color 
and internal luster, which might reduce an artifact’s ability to render information about the past. Deal (n.d.), 
Buenger (2003), Loyd et al. (2002), Shackley and Dillian (2002), and Waechter (n.d.) provide data concerning 
the effects of temperature on obsidian, various silicates (including chert), basalt, and sandstone used for 
groundstone. Generally, hotter temperatures and longer exposure to fire may affect lithic materials. It may 
be necessary to take protective measures when these materials are likely to be present.  
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Different types of clays, inclusions, and manufacturing techniques lead to different effects among distinct 
ceramic types. Heat damage is not as significant a consideration for this artifact type as it is for others. 
Generally, structural damage does not occur until temperatures exceed the original firing temperature. The 
main type of damage noted is to the surface decoration or glaze (Andrews 2004; Rude and Jones n.d.). Pyne 
et al. (1996) suggest that when fires remain below 500° C and occur within 30 minutes (as is typical for 
prescribed burns), little damage to artifacts and resources even at shallow depths is likely to occur. 

Inorganic historic artifacts are generally safe from fire, but some artifacts such as soldered cans may melt at 
temperatures as low as 137 to 177° C (Haecker n.d). Can morphology may be damaged and ceramic artifacts 
may crackle or spall in lower-temperature fires. Other materials, such as machinery utilized in historic 
mining, are less susceptible. Inorganic structures constructed of sandstone, adobe, cement-mortared 
fieldstone, firebrick, cinder block and cement aggregate are generally fire-resistant. Fracturing and spalling 
may occur at 700° C (Buenger 2003). Wooden substructures (common in adobe structures) would be 
destroyed, possibly compromising the structure as a whole. Historic earthworks such as trails, roads, 
irrigation ditches, canals, etc. are less sensitive to fire.  

Fire has the potential to damage rock art. Though there are no specific temperature guidelines for rock art, 
fire effects include soot smudging and discoloration from smoke, which obscure the rock art images; 
degradation of the rock surface from spalling, exfoliation, and increased weathering; changes in organic paints 
due to heat; and damage to rock varnish which may destroy its potential to date the art (Tratebas 2004; 
Kelly and McCarthy 2001).  

Organic artifacts (e.g., basketry, digging sticks, clothing, textiles) and features (e.g., structures, bow-stave 
trees, wikiups, culturally modified trees, historic timber structures) made of or containing organics such as 
wood, leather and hide, or cordage would need protection or treatment before any fire burns through a site 
containing such items. Bone and shell can sustain some degree of burning without complete destruction 
(Buenger 2003). Plant and animal residues may survive exposure to fire. Pollen may be destroyed at 
temperatures greater than 300° C (572° F), but animal proteins survive to 800° C (1472° F).  

Determining temporal context is an important part of archaeology. Fire has the potential to adversely impact 
the dating potential of archaeological data. Fire is likely to destroy organic material such as bone, wood or 
charcoal that yield radiocarbon dates. Fire can modify or destroy obsidian hydration rinds compromising 
obsidian hydration dates (Deal n.d.; Buenger 2003; Loyd et al. 2002; Shackley and Dillian 2002; Solomon 
2002). Finally, temperatures that exceed original firing temperatures (generally 400° C) would destroy the 
potential for thermoluminessence dating of ceramics (Rude and Jones n.d.). 

Fire’s Interaction with Minority and Low-income Populations 

Pinyon nut gathering on public lands, and areas adjacent to public lands, is a subsistence activity relied upon 
by Native American and Hispanic populations. Nut gathering occurs on an individual basis for food or for 
selling and trading. Commercial harvesters provide employment to local populations as well. The effects of 
wildland fire can have an adverse impact on the populations who rely on these activities, as discussed in the 
social and economic conditions section of this chapter.  

Fire’s Interaction with Invasive and Non-native Species 

Wherever cheatgrass or red brome dominate, the prevailing fire regime condition class (FRCC) is 3 due to 
the loss of key ecosystem components such as native species. The establishment of these invasive grasses 
fosters much more frequent fire return intervals. The presence of grass in a wildland community extends the 
time during which the community is susceptible to wildland fire ignitions. In the summer, cheatgrass dries out 
four to six weeks earlier than perennial grasses and forms a fine-textured, highly flammable fuel. Cheatgrass 
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may also be susceptible to fire one to two months longer in the fall (Paysen et. al. 2000). Dead culms and 
stems of red brome may persist on the average of two years, promoting fast, hot fires where abundant. 

It is expected that as tamarisk continues to increase, desirable native communities, such as willows, would 
decrease, resulting in lower biodiversity, inferior wildlife habitat, and shortened fire intervals. Tamarisk does, 
however, provide streambank stability.  

Because it is considered a halophyte, tamarisk is better adapted to persist in an environment of frequent fires 
than native willows (soil salinity tends to increase following fire). Even though tamarisk foliage has a high salt 
and water content, making it somewhat inflammable, it builds up senescent woody material within its 
branches resulting in increased flammability. This combined with repeated fire disturbance results in 
impenetrable thickets that shade-out native plants such as willows, which require direct sunlight.  

Fire’s Interaction with Native American Religious Concerns 

The presence of fire prehistorically and historically in the planning area is an integral part of the landscape 
and, by association, the traditional belief system of Native Americans. Fire in its natural form, where the 
occurrence of more but lower severity events are more typical relative to current events, represent a 
continuation of the cycle of life intertwined in Native American beliefs. Both high- and low-severity fires have 
the potential to impact physical characteristics of features considered part of Native American religions. 
These may include destruction of constructed features and changes to the visual characteristics of a place 
important to a Native American belief system. The occurrence of high-severity fires would increase the 
chance that these changes would be longer lasting and alter the properties to a greater degree.  

Fire Interaction with Special Status Species 

Effects of fire on special status species and their habitat vary widely depending upon the size and intensity of 
the fire, fuel type, location, topography, season, and duration. High-severity wind and fire can destroy large 
areas of habitat and make the recovery of those habitats a long process. Both low- and high-severity wildland 
fires can destroy important habitat, displace animal species, and inflict direct mortality. However, low-
severity fires have a greater potential to enhance and sustain a more natural and beneficial habitat. 

Fire's Interactions with Surface Water Resources 

Watersheds denuded by wildland fire are subject to accelerated soil erosion, reduced soil moisture, poor 
plant growth, and loss of other ecosystem components. Wildland fire can also increase water temperature, 
alter stream channel morphology, affect floodplain functions and values, and increase nutrient and sediment 
loads to downstream waters. Sediment from accelerated soil erosion and elevated levels of nitrogen and 
phosphorous from ash are common in water after wildland fires (NWCG 2001a).  

Wildland fires reduce vegetation cover, especially in the short term, which intercepts precipitation before it 
hits the soil surface. The lack of vegetation cover on burned areas could allow precipitation to increase 
surface runoff, soil loss, and sediment input to surface waters. These sites could also have lower soil-water 
infiltration rates, which increase surface runoff and decrease soil moisture available for plants. The seasonal 
timing, size, duration, and severity of fires influence the magnitude of effects.  

Burned watersheds generally respond to rainfall faster than unburned watersheds, potentially increasing the 
potential for flash flooding (Anderson et al. 1976). Water-repellent soils and cover loss could cause flood 
peaks to arrive faster, rise to higher levels, and entrain greater amounts of bedload and suspended sediments.  

Wildland fire could have many effects on stream habitats, including changes in soil erosion, turbidity, 
sediment loads, and nutrient loads, as well as indirect effects such as changes in dissolved oxygen 
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concentrations and algal growth. Sediment input could reduce the area suitable for spawning or smother fish 
eggs with fine materials. Removal of streamside vegetation increases water temperatures, streambank 
erosion, and the available streamside habitat (Monsen et al. 2004). 

Fire's Interaction with Groundwater  

Fire can destroy accumulated forest floor material and vegetation, altering infiltration to groundwater by 
exposing soils to raindrop impact or creating short-term water repellent conditions (MacDonald and 
Huffman 2004). Burned areas could also be more susceptible to erosion, delivering minerals to recharge 
areas. Effects of fire on groundwater, however, are generally not substantial due to the common depth of 
useable groundwater (tens to hundreds of feet) in relation to the depth of fire effects on soil and recharge 
(inches to feet). 

Fire’s Interaction with Wetlands and Riparian Zones 

Historically, fires were an important component of the disturbance regime for watersheds and aquatic 
ecosystems. Fire in riparian communities would have been infrequent and varied from small size (with highly 
mosaic burn patterns as a result of the higher moisture content generally present in riparian areas/species) to 
stand-replacing burns likely to have occurred only in extreme drought periods. Large fires supplied woody 
debris and triggered hydrologic events and debris flows that transported coarse substrates to stream 
channels. These processes may have provided the materials that maintained productive habitats for fish and 
other organisms (Swanson et al. 1990)  

Fire suppression and control of wildfires have altered the natural process of periodic burning and have 
resulted in fuel load buildups, increases in understory and brush, and increases in stand density (Wright 1990; 
Covington and Moore 1994). The re-sprouting ability of invasive species gives them a long-term ecological 
edge over native species in regard to recovery after fire. After the fires, tamarisk sprouts vigorously, while 
native riparian trees and shrubs generally do not (Barrows 1996).  

Direct effects of fires include heating or abrupt changes in water chemistry (Minshall et al. 1989; McMahon 
and de Calista 1990; Rinne 1996; Beeny and Parker 1998). In the Stanislaus Complex of 1987 and other 
prescribed fires on the Stanislaus National Forest in California, Roberson noted that vigor of riparian species 
increased dramatically following the fires. This was partially attributed to lack of competition from adjacent 
vegetation (especially shading from dense, forested canopies). Indirect effects include changes in hydrologic 
regime, erosion, debris flows, woody debris loading, and changes to riparian cover (Swanson and 
Lienkaemper 1978; Brown 1989; Megahan 1991; Bozek and Young 1994). 

Fire’s Interaction with Wild and Scenic Rivers Eligibility  

Fire would have impacts to the resources within the eligible area (including vegetation, fish and wildlife, soils 
and water, etc). Temporary disturbances may occur to visual resources and scenic values, however these 
effects would be short-term while outstanding remarkable values are assessed on a long-term scale. High-
severity wildland fire would increase the likelihood that these effects would be longer lasting and more 
destructive to the values identified for protection. Additional discussion of fires interaction with visual 
resources may be found in the visual resources section of this chapter. Fire would likely have little effect on 
the eligibility or suitability of a river or river segment for Wild and Scenic River designation.  

Fire’s Interaction with Livestock Grazing 

Burning of rangeland can result in an increase in the production of perennial grasses and grazing capacity. This 
is primarily accomplished by removal of dense stands of sagebrush and other brush species (BLM 1991). 
However, a short-term loss of forage may occur following a fire event. A high-severity fire has the potential 
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to extend the time frame and decrease the capability for the generation of forage on rangelands through soil 
sterilization and loss of the native seed bank. High-severity fires may also increase the potential for 
undesirable forage species to extend their distribution on a rangeland. The physical destruction of allotment 
improvements may also occur, restricting use of the allotment until they are rebuilt. The potential for this 
increases with higher-severity fire events, due to increased heat or fire duration around both combustible 
and non-combustible allotment improvement infrastructure. Mortality of livestock can occur due to the 
direct effects of fire. High-severity fires moving quickly would have a greater chance at causing mortality.  

Fire’s Interaction with Woodlands and Forestry 

From a commodity standpoint, wildland fire often precludes the use of woodland and forest for commercial 
products. Depending on the degree of consumption, burned wood may or may not be useful commercially. 
Burned trees, if only partially consumed, can still be used for firewood, lumber, pulp and some other fiber 
products. Wildland fire can completely consume all woodland and forest products making them unavailable 
for commercial uses. Even low severity fire would consume pine nuts and render some fiber unusable for 
certain products. In the long term, frequent, low intensity fire would remove competing vegetation and lower 
branches of conifers, which would eventually produce a higher quality lumber product in the form of larger 
trees with fewer knots. 

Fire’s Interaction with Pinyon and Juniper Woodland 

Most of the area where pinyon and juniper woodland currently dominates was historically characterized by 
fires burning every 15 to 50 years (Kitchen 2004; Miller and Tausch 2001). Below 7,000 feet elevation, these 
woodlands are characterized by dense closed stands of pinyon and juniper, scarce understory, and high 
potential for cheatgrass invasion following fire, placing them in FRCC 3. Additionally, prolonged drought has 
predisposed many pinyon pine stands in the planning area to insect infestations, primarily the Ips. ssp beetle, 
whose larvae girdle the tree resulting in tree mortality. This has increased the fuel load. Above 7,000 feet, 
these woodlands are characterized by encroached pinyon and juniper. Because the woodlands are less dense 
than FRCC 3 and have a lower less risk of cheatgrass invasion following fire, they are considered FRCC 2. 

Old-growth pinyon and juniper woodland is estimated to be less than 10 percent of the current area 
classified as pinyon and juniper woodland (Miller and Tausch 2001). Old-growth pinyon and juniper woodland 
is often restricted to fire-safe habitats (e.g., steep, dissected, and rocky terrain, and in thin substrates along 
ridges) where they are considered climax. Fire frequency in these climax pinyon and juniper woodland sites 
has been estimated at 200 to more than 300 years for old-growth pinyon and juniper woodland (Romme et 
al. 2002; Goodrich and Barber 1999) and would be classified as Fire Regime V.  

Because it is a non-sprouter and is thin-barked when young, fire was the major historical cause of destruction 
for young juniper trees. However, adult juniper trees in mature stands are difficult to burn since the 
understory is usually sparse (older trees succumb to fire when 60 percent of the crown is scorched). Pure 
juniper stands need 35 mph winds or greater to carry fire through the canopy (Winward 1997). When they 
do ignite, these closed forests often support high intensity, stand-replacing crown fires covering large 
landscapes that can endanger firefighters and the general public (Keyes et al. 2003). It is generally agreed that 
fire was the most important natural disturbance that impacted distribution of juniper and/or pinyon and 
juniper woodland before the introduction of livestock in the 19th century (Miller and Rose 1999). Burkhardt 
and Tisdale (1976; Howard 1999) concluded that fire frequencies of 30 to 40 years would help keep juniper 
from expanding into mountain big sagebrush communities. 

Fire’s Interaction with Sagebrush Vegetation Type 

Pre-settlement, stand-replacing fire frequencies for low-elevation sagebrush are estimated to vary from 60 to 
110 years (Fire Regime II) (Whisenant 1990; Peters and Bunting 1994; Miller et al. 2001). Because of the high 
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risk of losing key ecosystem components following fire due to cheatgrass invasion on the SUSA planning area, 
100 percent of the sagebrush type is in a FRCC 3 condition. 

Wyoming and basin big sagebrush do not sprout after fire, and low- to high-intensity fires kill most plants. 
Generally, the herbaceous understory composition does not determine the intensity and severity of wildland 
fires—sagebrush itself is the primary fire carrier. The high canopy cover associated with late, mature 
sagebrush stands likely facilitated historic stand replacing fires. A sagebrush stand with a robust understory of 
native grasses and forbs would generally be replaced after fire with native perennial grassland, which would 
have eventually progressed through seral stages to sagebrush communities. Although sagebrush does not re-
sprout with fire, it is a prolific seeder (a healthy, mature plant may produce 500,000 seeds) and if a seed 
source is present, re-establishment is quite rapid and dominance would occur within 20 years (Winward 
1997). 

In the absence of fire, sage canopy cover increases. According to Winward (2004) the maximum canopy 
cover for sagebrush is 30 percent; anytime canopy cover reaches more than 15 percent, the sage individuals 
compete with each other. Because sagebrush is a relatively short-lived species, approximately 60 years, in the 
absence of fire there is no recruitment of younger individuals. Consequently the stand has the tendency to 
become old and decadent. 

Fire’s Interaction with Salt Desert Shrub Vegetation Type 

Fire frequency has been estimated at 35 to over 300 years and is historically classified as Fire Regime V. Most 
species of this type are not fire adapted and are considered climax. The exception is threadleaf rabbitbrush, 
which is sensitive to competition when growing with other species but may dominate a post-burn site. 
Because rabbitbrush easily establishes from seed after fire, it is considered fire adaptable. Due to the risk of 
losing key ecosystem components and greatly increased fire regimes as invasive annual grasses dominate, salt 
desert shrub is typically classified as FRCC 2 or FRCC 3, depending on the relative departure from its 
historic Fire Regime (Table 3.1).  

A lack of continuous cover (fuels) made fire rare to non-existent in salt desert shrub communities. 
Historically, these types did not burn often enough or in large enough patches to support dominance of fire-
adapted plants. Most salt desert shrub species do not readily regenerate following fire. Further expansion of 
invasive species following fire is a major concern for salt desert shrub communities. 

Fire’s Interaction with Grassland Types 

Perennial grasses respond vigorously to fires of various intensities by re-sprouting following fire. Fast, high-
intensity fires have lower severity that seldom causes substantial mortality to native perennial bunchgrasses. 
Slow-backing fires have a greater severity; mortality to native perennial bunchgrasses may be high under 
these conditions. With most natural ignitions, the predominant fire spread would be as a fast-moving head 
fire. 

Fire’s Interaction with Blackbrush 

This ecosystem is at moderate risk of losing key ecosystem components due to fire and is classified as FRCC 
2 (once cheatgrass dominates a blackbrush site, the site would then be FRCC 3). Recent experience on Utah 
BLM land has shown that blackbrush does not respond favorably to fire, since it is a non-sprouter and slow 
to reestablish. Burning has promoted succession to grassland by destroying the biological crust that stabilizes 
the soil. The biological crust provides important soil microflora apparently required for blackbrush survival 
or re-establishment (Paysen et al. 2000). Biological crusts also keep invasive, non-native annuals from getting 
established. Frequent large fires can be problematic from a management standpoint because recovery can 
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take more than four decades or, in some cases, there is no recovery (Wright and Bailey 1982; Paysen et al. 
2000).  

Fire’s Interaction with Mountain Shrub Vegetation Type 

Stand-replacing fire frequency ranges from 25 years to 100 years in mountain shrub (Gruell and Loope 1974), 
though return intervals may vary widely with changes in elevation, aspect, site moisture, and the associated 
forest or woodland type. Mountain shrubs are classified as Fire Regimes I (e.g., Gambel oak), II (e.g., mixed 
mountain shrub or maple), and IV (e.g., mountain mahogany), depending on the dominant species and the 
site. The FRCC also varies depending on the dominant species, and the understory. Mountain shrub 
communities at lower elevations (less than 6500 feet) are classified as FRCC 3 due to the high risk of 
cheatgrass invasion following fire. On the SUSA planning area, three percent of the mountain shrub 
vegetation type is in FRCC 1, whereas 97 percent is in FRCC 2. Some species, like oak, readily re-sprout 
after fire because they reproduce vegetatively. Others, like Ceanothus, have specialized seed, which enable it 
to readily invade burns (Knight 1994), while some are intolerant of fire (e.g., curl-leaf mountain mahogany, 
mountain big sagebrush, and bitterbrush). This may cause a temporary shift in the species composition, 
however most mountain shrub communities generally recover rapidly following wildland fire and are 
considered to be fire tolerant.  

In general, fire suppression in this vegetation type has shifted the seral balances toward greater 
representations of climax vegetation and older age classes, with a corresponding loss of early seral vegetation 
and younger age classes. Overall, wildlife quality has declined, while acreage of decadent stands and the 
attendant fuel loadings have increased.  

Fire’s Interaction with the Creosote and Bursage Vegetation Type 

Historically this vegetation type never burned, due to the lack of understory vegetation necessary to carry a 
fire. However, these stands are currently at a moderate risk of losing key ecosystem components following 
fire due to the long re-establishment timeframes (establishment of bursage in burned areas is classified as 
poor) and the potential for annual grass invasion. Normally fire kills creosote (it will re-sprout if the root 
crown is not killed). Therefore, fire suppression may also have contributed to its expansion. On the other 
hand, bursage is palatable to herbivores and, like creosote, is killed by fire. Because it is the intermediate 
vegetation layer between the herbaceous layer and the taller creosote layer, it may act as step-ladder fuel 
where annual grasses have invaded.  

Fire’s Interaction with Ponderosa Pine 

Ponderosa pines have thick bark, which protects them from serious damage from surface fires. However, in 
the absence of fire (and an increase in grazing), ponderosa pines increase in density or other woody species 
like juniper or shade-tolerant firs encroach in the understory, resulting in an increased risk of crown fire. 
Also, increased density of shade-tolerant species can place greater stress on larger old trees, mostly due to 
competition from other species, resulting in increased susceptibility to insects and disease (Keyes et al, 2003).  

Fire frequency for ponderosa pine communities ranges from 10 to 40 years with low to mixed-severity fires 
(USDA 2002). These forests have typically missed between five and 10 fire cycles in the years of fire 
suppression and as result may have a higher composition of woody vegetation in the understory.  

Fire’s Interaction with Riparian Vegetation 

Historically, fire in these riparian communities would have been infrequent and varied from small size, with 
highly mosaic burn patterns as a result of the higher moisture content generally present in riparian 
areas/species, to stand-replacing burns likely to have occurred only in extreme drought periods. Willow 
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species typically sprout vigorously following a fast-moving fire because slow-moving fires are generally more 
damaging, presumably due to greater heat transfer to root crowns. The riparian vegetation type is classified 
as FRCC 3, mainly as a result of tamarisk invasion. Because of its high water and salt content and extensive 
root system, fire is ineffective in the control of tamarisk and may actually encourage its growth. Light (low 
temperature) fire encourages tamarisk to re-sprout and become even denser, whereas hot fire would 
sterilize the surrounding soil so that desirable shrubs and herbaceous species are unable to get established 
(Francis 2004). 

Fire’s Interaction with Mixed Conifer Vegetation Type 

Fire frequencies in mixed conifer range from 100 to 300 years. These forests are characterized by a 
combination of understory and complete stand-replacement fire regimes (Arno 2000). Mixed conifer is 
classified as Fire Regime III or IV depending on the elevation and related dominant species. Fire Regime III 
would characterize conifer-shrub communities occurring at lower elevations that have pure conifer stands. 
Due to the longer historic fire return intervals and well-functioning vegetation attributes, mixed conifer is 
classified as FRCC 1 when associated with Fire Regime IV, and FRCC 2 when associated with Fire Regime III. 

In recent years prolonged drought has predisposed species like Douglas-fir to insects (bark beetles), resulting 
in an increased fuel load. Dead woody fuels are accumulating, either standing and on the ground often in a 
haphazard manner; with the greatest fuel loadings occurring on the most productive sites, which are 
predominantly stand-replacement fire regimes. This mixed-severity fire regime often results in a mosaic 
pattern of stand structure and fuels. Past stand burn mosaics tend to increase the probability that subsequent 
fires will also burn in a mixed pattern (Arno 2000). When fires do occur, they tend to be intense and often 
sterilize the ground, with some 30-year-old fire scars showing very little vegetation returning (USDA 2002). 

Fire’s Interaction with Aspen 

Fire frequencies range between 25 to 100 years with mixed severity (Gruell and Loope 1974). Because of 
their high water content, aspen stands do not easily burn and often act as natural fuel breaks during wildland 
fires. Fire regimes and vegetation structure have been moderately altered from the historical conditions, 
mostly as a result of conifer encroachment. Because they are thin barked, aspen-dominated sites are 
particularly susceptible to mortality of aboveground stems from fire of low intensity, even though aspen is 
well adapted to regeneration by sprouting after fire (Jones and DeByle 1985; Mutch 1970). Fires in young 
aspen stands tend to be low intensity surface fires unless there is a great deal of understory fuel. In older 
stands, during the warmest and/or driest months of the year, abundant fuel can lead to higher intensity fires. 
Decadent aspen stands and other areas with thin, acidic soils may be less vigorous at regenerating via 
suckering, and may tend to support conifers even after fire (USDA 2002).  

Fire’s Interaction with Fisheries and Wildlife Resources 

Effects of fire on special status species and their habitat vary widely depending upon the size and intensity of 
the fire, fuel type, location, topography, season, and duration. High-severity wind and fire can destroy large 
areas of habitat and make the recovery of those habitats a long process. Both low- and high-severity wildland 
fires can destroy important habitat, displace animal species, and inflict direct mortality. However, low-
severity fires have a greater potential to enhance and sustain a more natural and beneficial habitat. 

Fire's Interaction with Soil Resources 

Fires affect soils primarily by consuming live or dead vegetation cover, litter, and organic soil layers and the 
resulting loss of soil stabilizing organic material such as root structure. Fire may also alter soil chemical 
properties, post-fire soil temperatures, microorganism populations and their activity rates, erosion rates, 
increase nutrient availability, sterilize soil, and increase soil water repellency (NWCG 2001; Centers for 
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Water and Wildland Resources 1996). The degree of effect on these soil characteristics depends on amount 
of vegetation, and thickness and density of litter and organic layers. Soil texture and type, soil moisture at the 
time of burning, and depth and duration of heat penetration into soil horizons are also critical factors 
(NWCG 2001). Soil water repellency (hydrophobicity) from severe fire may substantially increase runoff and 
erosion, but repellency has not been found to persist for more than one year after a wildland fire 
(MacDonald and Huffman 2004.) 

The single most important factor in soil health (topsoil and nutrient loss) is the timing of vegetation recovery 
with the severity of precipitation rates. The potential for post-fire erosion also depends on the soil type in 
the area of the burn, the amount of residual vegetation and organic matter, the rate and amount of 
vegetation recovery, and slope. If post-fire rains are relatively gentle, some nutrients released by a fire may 
be reabsorbed; however these nutrients are generally lost during severe, erosive rainfall. Soil microorganisms 
(biological crusts) may be affected by heating from fire, as well as surface disturbances that compact or 
disaggregate these features. Disturbance of biological crusts can increase the potential for both water and 
wind erosion.  

Fire’s Interaction with Recreation 

Fires can partially or completely destroy developed facilities and can temporarily change the landscape in a 
manner that degrades visual quality and recreation opportunities and experiences. The landscape may be 
blackened or smoke could limit visibility. During periods of high fire danger and wildland fire activity, 
recreation use may be restricted or prohibited on large areas of public lands to protect public safety.  

Fire’s Interaction with Social and Economic Resources 

The effects of fire in general to socioeconomic resources in may include loss of potential income from the 
harvesting of forest products (especially pinyon nuts); short-term displacement of game animals, resulting in 
decreased animal harvest; temporary loss of use of grazing allotments; permanent loss of range 
improvements, such as water troughs, fences, and corrals; and increased costs to feed livestock and replace 
range improvements. The economic impact of fire for grazing would likely be negative in the short term but 
can have positive economic returns due to a decrease in woody plant materials and an increase in favorable 
forage species (particularly if seeding occurs). Other examples of ways that fire interacts with local 
socioeconomic conditions may include temporary or permanent displacement from places of employment or 
residence, loss of personal safety and security, loss of property or reduction in property value, altered 
transportation patterns, health impacts due to impaired air quality, reduction in scenic quality, impacts to 
tourism, and direct costs to agencies tasked with suppression (which may be realized as income to 
firefighters and related support personnel).  

Fire’s Interaction with Wild Horses and Burros 

Fires would likely pose a temporary loss of resources such as forage, watering areas, and corrals. High-
severity fires in or around any of the 10 herd management areas (HMAs) could cause the displacement of 
herds and might force the herds to seek food, water and shelter outside of the management areas. High-
severity fires have the potential to extend the time frame and decrease the capability for generation of forage 
on HMAs through soil sterilization and loss of the native seed bank. Fire events may also increase the 
potential for undesirable forage species to extend their distribution on an HMA. Fires could benefit wild 
horses and burros by modifying the vegetative community to more appropriate forage. Mortality of horses or 
burros can occur due to the direct effects of fire.  
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Fire’s Interaction with Wilderness Characteristics  

In many cases, fire is a natural part of the wilderness character of an area (BLM 1995). Fire would have 
impacts to the resources within the eligible area (including vegetation, fish and wildlife, soils and water, etc). 
Temporary disturbances may occur to resources and values; however these effects would be short-term 
while wilderness values are assessed on a long-term scale. Fire would likely have little or no effect on the 
wilderness characteristics of an area. 
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APPENDIX K 

USFWS Biological Opinion’s Terms and Conditions 

Terms and Conditions described in this appendix only apply to the  
species named in Appendix H of this document. 
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